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DESCRI PTI ON 5 MOTI LI N HOMOLOGS BACKGROUND OF THE
| NVENTI ON w0 98/42840 Many of the regulatory peptides {tREK/USH05620

i nportant in maintaining nutritional homeostasis are found 10 in the

gastrointestinal environnment. These peptides may be synthesized in the
di gestive system and act |ocally, but can also be identified in the
~brain as well. In addition, the reverse is also found, i.e., peptides
are synt hesized in the brain, but found to regulate cells in 15 the
gastrointestinal tract. This phenonena has been called the
"brain-gut axis" and is inportant for signaling satiety, regul ating
body t enperature and ot her physi ol ogi cal processes that require
f eedback between the brai n and ggESC§QpTION The gut peptide
hor nones i nclude gastrin, cholegystokl in._ (CCK), secretin,
gastric Sinhibitory pepti de MG %@%Q%Q??ve i ntestina
pol ypeptide (VIP), nmotilin, sonatostatln pancreatic peptide (PP)

subetance | GRS BEPRRE hY  and uee several AT et 25

' as endocrine- and neurHMeniyne- df/pether mm@ulatorﬂ harept isiesh atshgast raneand
A b are thoyghl E8n8Clin ma AU Murdit 5 8Ha1 CRARCHERG s 1A O ouna
i SR el

- OQther nodes on o ocrine, neurocrine
. and 30 D@ratni rde a@aﬁbnOl(lsgﬁ’aﬂ-osﬂ-atewlr@mlm%iveI?be%uP6@|tll4§1@S may

. action (NPY)e ém‘é&maﬂatﬁw dg%es'&@.%reocéiIQEema%d acBar BS&4 Iy,
i actions (VIP an Substance hor nmone actions are

| nedi ated by ReRbreafe- FHH P -éh@%ﬁ%lfledaﬂdlaEPFvaPEa%Ecdﬁﬂ tEslenger In
 systens. Faadathewl, ewld 2eveusepepdi dascsetouddl vidhidl, epeplidelsn Hasi c

; and dinical ynthggg%%[il rg.orl 08X e %Pra 51 71(1)’(*_ %ggn%dléé OgeglfegSp%nelFls Slnand

| 15 the gastrointestinal tract. This phenomena has been
called the "brain-gut axis" and is important for signaling
satiety, regulating body temperature and - other
physiological processes that require feedback between the
brain and gut.

20 The gut peptide hormones include gastrin,
cholecystokinin (CCK), secretin, gastric inhibitoxry
peptide (GIP), vasoactive intestinal polypeptide (VIP),
motilin, somatostatin, pancreatic peptide (PP), substance
P and neuropeptide Y (NPY), and use several different

25 mechanisms of action. For example, gastrin, motilin and
CCK function as endocrine- and neurocrine-type hormones.
Others, such as gastrin and GIP, are thought to act
exclusively in an endocrine fashion. Other modes of

action include a combination of endocrine, neurocrine and

30 paracrine action (somatostatin); exclusively neurocrine
action (NPY) ; and a combination of neurocrine and
paracrine actions (VIP and Substance P). Most of the gut

hormone actions are mediated by membrane-bound receptors
and activate second messenger systems. For a review of
35 gut peptides see, Mulvihill et al., in Basic and Clinical
Endocrinology, pp.551-570, 4th edition Greenspan F. S. and
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2 Baxter, J. D. editors., Appleton & Lange: Norwal k, Connecti cut,

1994. Many of these gut peptides are synthesized as
| nact ive ecursor mol ecul es that require nultipl e pept i de 5CTﬁjsggy5%g@s to
activ 42840 The  fanmi | y known as the "gl ucagon-secretin" famly

V\:hl ch incl udes VI P, gastrin, secretin, motilin, gl ucagon and
galanin exenplifies peptides regul 2ted by nultiple cl eavages and
post - transl ational nodifications. 10 Mtilinis a 22 am no
acid peptide found in gut tissue of mammalian species (Domschke,

, Dige Di-seases 54- 46, /) & gQNAaNf@Ir o acid
sequencessééng)g fCi hTZ pr%gprtzj%r%%%?lﬁ havelbbpétgr%%dentl fliggl (U. S .@élg%}'?ent

5, 006, 469)Compertifuhas1B@én identified as a 15 factor capabl e of
increasing gastric mMabhl tos cakkectgng peﬂthﬂié@ClaQ*eOI‘ yyvhtunekiaedofaghe
stomach by stinmylatin sin secre n ( Brown adi an_J. of
Physi ol . ln?‘ﬁﬁ?—?fﬁo@lr%%‘gs%p %ﬁ)gh%‘g\drfageéﬁ? g\ﬂl&el%?ze S RTReids a
rol e i nsnygekachyes regulbéi cicofvatednch andesnfdmilp kmoestiae. the
Cyclic ingr have begn t W t e

T or ' eRAaeapgrarEsirye SR Ry rBReh, SEGLARLE! et %‘%’P%?
contracti oseotrethe, maolubbimum glhsaagm aI and n @lamnmrﬁ@semmbu igs

Bl oom Jfgéqﬁ:ﬁ;@e a Edipburgh chidyleds} éggstgglg 1.948¢ - 25
Lee et al, pgﬁlglgega estive D seg es, Igul% g% 79&5le 1 Itgh et

al., Am Jtr@ngﬂé§tlp@élorr@éa§é§atzs>r@zg 935, 1978) . thmn and

anal ogygs of nmotil Matrihavwe idegnzz amde@nsdiat th@d@”ididﬁﬁ comt gaetion
of gastrointestinal sm)gth nuscl e, , but 3 t ot YRES of sm)ogivguscle

cel s 30 [F3Eplfz &f gmam FHhentRFCHBEy 68°TES ?(f49 197
The presenpiseweris 0p2(5) disected, t aagrnpvel The SPAEA etaerdt] pamb.euon acid

h | t til f d.to_h t |
oystenm ThEsuERsrar FoF 'BoreRnt RevRtOREsEral il BERPLAGhOL TR
el uci dat i offU3E .ofPatteath G G 0fe 45stly- rreli’ltht-alhs hes hl?ﬁn t%dﬁfwlﬁmoéﬁaél S

and deygl opaRRLOf 4 Db PREWE CondPLBIREV R M A NRSRility, affecting
the secretory function of the stomach by stimulating
pepsin secretion (Brown et al., Canadian J. of Physiol.
Pharmacol. 49:399-405, 1971), and recent evidence suggests

a role in myoelectric regulation of stomach and small

20 intestine. Cyclic increases of motilin have been
correlated with  phase III of the interdigestive
myoelectric complex and the hunger contraction of the
duodenum (Chey et al., in Gut Hormones, (eds.) Bloom,
S.R., pp. 355-358, Edinburgh, Churchill Livingstone, 1978;

25 Lee et al, Am. J. Digestive Diseases, 23:789-795, 1978;

and Itoh et al., Am. J. Digestive Diseases, 23:929-935,
1978). Motilin and analogues of motilin have been

demonstrated to produce contraction of gastrointestinal
smooth muscle, but not other types- of smooth muscle cells
30 (Strunz et al., Gastroenterology 68:1485-1491, 1975).

The present invention is directed to a novel

secreted protein with homology to motilin, found to be
transcribed in the gastrointestinal system. The discovery
of this novel peptide is important for further elucidation
35 of the how the body maintains its nutritional homeostasis

and development of therapeutics to intervene in those
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3 processes, as well as other uses that will be apparent fromthe

t eachi ngs therein. SUWARY OF THE | NVENTI ON Wthin one
aspect, woos/42ga0esent i nvention provi des an isol ated pRFT/HS83/e%6Re de
nol ecul e encodi ng a pol ypepti de sel ected fromthe group consisting of:
(a) pol ynucl eoti de nol ecul es conprisggg a nucl eoti de sequence 10 as
shown in SEQID NGO 1 fromnucleotide 70 to nucl eoti de 111; (b) allelic
variants of (a); (c) orthologs of (a) and (b); and (d) degenerate

nucl eoti de sequences of (a),_ (b) or (c). W t hin anot her

aspect, th@TICESERS i nFENYDH 185 proleBcISas | $d1adt eHifdl ypeptarrasentct ed

fromthe gridgm the AdHins Aherdfn. pol ypeptide nolecules conprising
an am no acid sequence as shown in SEQ ID NO 2 fromresidue 24 to

residue 37; (b) allelic variants of (a); and (c) ort hol ogs of (a) or
(b). 20 SUMMARY IOF THBE!INVENEERECt , the present invention

provi des. an expression vector conprising the follow ng operably |inked
el enents. a transcription pronoter; a DNA segnent selected from the
group consisting ofWitHia) ormol y egplest i de tins ecm:lx@emmpr liivenaion

Eﬂg: 28% : gg (é§ a?? FI C va a%%é? %Pidé( 8%?%%38%}1%&?9’?{
(b); and ((BOJGQW’FEM%R e sed€icdsd dér§é\qu%h@esgmupa)001(i%}5tlngr o€} éa)

transcri pti:fgﬂ YriRIdldE e molecules corﬁ i @0 her n@éP@SE:Lde thequPhesent
I nventi_on rovides a_cul tured cell |nto whi ch has been introduced_an

0
expr essibn 3R ot r PERNG Dt A ¥ o} | BPRg PYreeaitire i Akelo nutkerhide a
transcri ptin prsot£rle ki ONfaBEgAESL ofel (@gt;ed(c) éf@ﬁblbgsgbtzup(ac)onénatl ng

shown 1 " SEEP/D RER 1035 FTEHFRRT P Al R 15 nACHUSARaE 14: 0y afPbl i c
variants owf(q)a); (c) orthologs of (a) or (b); and (d) degenerate
Within another aspect, the present invention

15 provides an isolated polypeptide selected from the group
consisting of: (a) polypeptide molecules comprising an
amino acid sequence as shown in SEQ ID NO: 2 from residue
24 to residue 37; (b) allelic variants of (a); and (c)
orthologs of (a) or (b).

20 In another aspect, the present invention
provides an expression vector comprising the following
operably linked elements: a transcription promoter; a DNA
segment selected from the group consisting of: (a)
polynucleotide molecules comprising a nucleotide sequence

25 as shown in SEQ ID NO: 1 from nucleotide 70 to nucleotide
111; (b) allelic variants of (a); (c) orthologs of (a) or
(b); and (d) degenerate nucleotide sequences of (a), (b)
or (c); a transcription terminator.

In another aspect, the present invention

30 provides a cultured cell into which has been introduced an
expression vector comprising the following operably linked
elements: a transcription promoter; a DNA segment selected
from the group consisting of: (a) polynucleotide molecules
comprising a nucleotide sequence as shown in SEQ ID NO: 1

35 from nucleotide 70 to nucleotide 111; (b) allelic variants
of (a); (c) orthologs of (a) or (b); and (d) degenerate



4 nucl eoti de sequences of (a), (b) or (c); a transcription
termnator, wherein said cell expresses the pol ypeptide encoded by the
DNA segnenixo 98/42840 In another aspect, t he presengcT/USYB/OEE1G ON
5 provides a pharmaceutical composition conprising purified pol ypepti de
selected fromthe group consisting of: (a) pol ypepti de nol ecul es
conprising an am no acid sequence as &hown in SEQ ID NO 2 from residue
24 to residue 37; (b) allelic variants of (a); and (c) orthol ogs of (a)
or (b), 10 in conbination with a pharmaceutically acceptable vehicle.
I n anot hernuebkpettide sekmengessemf (a)nvellt)i oor (gir;ovadesaarsanipthiosty
t hat bi nds op I p de, f .
consi st ng% g 2 H: %f};,/éreéaltrll desgg egg I’és C%I’Igémg% %}génah%%ﬁ %de
sequence asenep VWlﬁhSE@\TADSRmﬂeBtfrom resi due 24 to residue 117; (b)
allelic variants of (#3; afwbfigdr Or thYPYs, of i) OhHdd¥ent arer%tlonl n
od o

anot her _ aspect, the _present I nvention provi des a meth T
produci Ny PZVHERS pdl \RhaxTare Ut icahp FPEPRSLt ioM { ¢PTRELSANTcAUrifing

whi ch has pchmpgseﬁ@lc&@t ré@l@cﬂﬁb@n M €EBeONg¥EGHOI c6R8PELENJT dHE  (a)
fol |l ow ng f # 5 Eerrents .a.transcri tlong nmoter; a DNA
segnent sel®2 %%e? t BRLG§FBEESc SHPHiSig D en %{fx)lno B Fa CREGT e 88

mol ecul es cempwin sing SEQULD eOL de mnemiduaszshmm rasSiee | B7NO (1) from

l eotid 1 f
o thol ogs ol TahL8y FaE2hpES. BF 1)y (GatiLF, pEekindtl ' (ol rcetblor
(a), (b¥O lnwomb}nahl@nawsﬁhl ptpbnrmapnunap@rllwwmaé@lej cahhicle.
expresses a pol ypeptigg encasdege Py LNeINA SeqRn ent " 9GQYETI NG, t he

pol ypeptide. 30 I n, anot her aspect th present iventi on
provides ProEtfRd ¥ WFHBPAYi nghafasbinds nbei | PPy ePigems i g 2
adm ni st er i pgl ywept DA e Idctedd el eehe @rouparmbtlilé:.@tﬁlﬁgc%@‘)s' tdon

conpri si ngp%%%éps%@ﬂgg @O%E ti deo selecét ed fromt g grogp con5| sting
of 1 (a) e 3 BctPe S UBTI=HE n&”ar?‘&’rﬁ‘?\o Gefd SeaYeETE 3%
shown iS5 sISBER | DANSEQ2 I Y0 r 631 fluem24etdduesi2dueB7res bjue aI1I7eI i (b)

'~ allelic variants of (a); and (c) orthologs of (a) or (b).

In another aspect, the present invention
provides a method of producing a zsig33 polypeptide
comprising: culturing a cell into which has been
20 introduced an expression vector comprising the following
operably linked elements: a transcription promoter; a DNA
segment selected from the group consisting of: (a)
polynucleotide molecules comprising a nucleotide sequence
as shown in SEQ ID NO: 1 from nucleotide 70 to nucleotide

25 111; (b) allelic variants of (a); (c¢) orthologs of (a) or
(b); and (d) degenerate nucleotide sequences of'(a), (b)
or (c); a transcription terminator, whereby said cell

expresses a polypeptide encoded by the DNA segment; and
recovering the polypeptide.

30 In another aspect, the present invention
provides a method of stimulating Ggastric motility
comprising administering to a mammal in need thereof, an
amount of a composition comprising an isolated polypeptide
selected from the group consisting of: (a) polypeptide

35 molecules comprising an amino acid sequence as shéwn in
SEQ ID NO: 2 from residue 24 to residue 37; (b) allelic



5 variants of (a); and (c) orthologs of (a) or (b); in

pharmaceutically acceptable vehi cl e, sufficient to | neres
_transit timwvos/4284f ric enptying of an ingested subst ance. P§T/U %ﬁ%ﬁ LED
. DESCRI PTI ON OF THE | NVENTI ON Prior to describing the present
invention in detail, it may be hel pful sto define certain terns used
herein: 10 The term "orthol og” denotes a polypeptide or
protein obtained fromone species that is the funct i onal counterpart of

a polypeptide or protein froma differen S eC| Sequ
di ff er ences VaHbABESr PRol(Bds 2Bfe Fﬁec’rtﬁ"ﬁé‘ﬁﬂ p(é‘el atF onEiQ’iB in a

" Par al ogs" %Eaﬂmﬁbenﬁtcbmuyst r l&ﬁdﬁp’ﬂék}ﬂ.é el aﬁeﬂlclepr ot esufsf:rrm@xtby ano
or gani sm Paral o

d
. For exanpl e, lT‘éF?TgSI aﬁlselt egfmﬁl S @gé%%sﬁ;%@%wlr%gpé pér%a: %@%éggegach

~ ot her. substancéhe term"allelic variant" denotes any of two or 20
"'more altegnative fornms of a gene occupying the sane chronosonmal | ocus.
Allelic Vvariation arises naturally through nutation, and may

resul t in DE’IBAEbE?pDESCRIPﬂ"(iWn&FptTPEﬂWENTE%puI ations. Gene

lallelic vari@f
i allelic varigate®h:a gene. The tern1"expreSS|on vect or"

nutations can be Siph-g Rk (ee Caéaeflb@néhetﬁecogﬁése%ypfﬁbéﬁehoar RRY
25 encode pol ygeptldes havi ng al tered am n0 aci d, sequence. he term

ajd gkl Te¥d PRr SistRB HeRbt O lnepr‘iﬁ‘é‘??ﬁ-‘én&@&&f b?sﬁﬁ

denot es mol ec | near cul ar L coopr a_seqment 30
encodi ngfgl pol ypept i de&%‘ﬁ hFEF‘estOBBgPQBEy I Fﬁ?@getgo pgg}ﬁ’??ﬁﬁgﬁ or
segnent s thaprpte\tndeaﬁtmln&cs fransemiept spacies tRath iaddibte ofrahctsegaint s

my | ineludgouREQURLEE 4 ; Ja polyHIBIAOT 2eQIGAY, 2REn™Y QREERPELLY

i ncl ude one or |cat|on one or nore sel ec
mar kers, an &RR&AESr, a%ﬁﬁmyldatﬁi‘%r@(g#\%l amgny t pgthologs are the

result of speciation.

15 "Paralogs" are distinct but structurally related
proteins made by an organism. Paralogs are believed to
arise through gene duplication. For example, a-globin, fB-
globin, and myoglobin are paralogs of each other.

The term "allelic wvariant" denotes any of two or

20 more alternative forms of a dene occupying the same

chromosomal locus. Allelic variation arises naturally
through mutation, and may result in phenotypic
polymorphism within populations. Gene mutations can be

silent (no change in the encoded polypeptide) or may

25 encode polypeptides having altered amino acid sequence.

The term allelic variant is also used herein to denote a
protein encoded by an allelic variant of a gene.

The term ‘"expression vector" denotes a DNA

molecule, 1linear or circular, that comprises a segment

30 encoding a polypeptide of interest operably 1linked to

additional segments that provide for its transcription.

Such additional segments may include promoter and

terminator sequences, and may optionally include one or

more origins of replication, one or more selectable

35 markers, an enhancer, a polyadenylation signal, and the
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6 i ke. Expression vectors are generally derived from

plasmd or viral DNA, or may contain elenents of both. The
term "isoWw al4agae When  applied to a pol ynucl eot i de POTAICLA/E5620
denotes that the polynucleotide 5 has been renoved fromits natural genetic

mlieu and is thus free of other extraneous or unwanted coding
sequences, and is in a formsuitable for Gse within genetically
engi neered protein production systens. Such i sol ated nol ecul es are

those that are separated fromtheir 10 natural environnent and include
cDNA and geriaike. cl ongéspressisnl avedt &N nelrecubeveghlillye gregsiarad i nfaerrti on
are free whi.ch V., ed

but may inclpo'{dae I](gur IP;JS'L%?:}ACE{r&Zr\i’ nb%@?#@{&ﬁ{ %&ﬁéadttesdaééq?%@%ons such
as promoters and tERAi naters. “lSOiﬁh‘éedS: i depeRf i RRPbhedf ak8ociated
regions willybe oyEtentiB8 molu e, Oiak slshlah | thd h&h r}}m{cs]?é‘otfi)&e
exanpl e, Dynan and Tijan, Nature 316: 774- 78, % plied to a
protein, % heid®r Peensoraened| faiomat £&St RatUaad p?%’f‘% HCj dnd lef‘buﬁa*dl %
condltlon ottlilelﬁsthaaseés a&tlvamwlr@xmranecﬁib suﬁrh wiwanpadt dodihg
blood and aninmal ti referre e #he I sol at ed

0:B?art

protein is s%%%‘tl?iﬂ??ﬁr I ya??eels Jorf oaf h O ot Bt & Pl ATy Jrhepin
protei ns of gemewicallygrigigineenddi prptefier rpziodmc'plom chystttmnspr ot e$uichn a

g;gglgrng;fi%gﬁéeéglmOl%CUl%re%ggféﬁ?ﬂ%E%kgeugg?agF%SFg§EdP&§L§%aEgglr
referring0t onatupalh seyrgrammedenands umudmecgygm% GeRoBL Cagensd.

that they fupghigpein mRNCRbIeEQIeENGE 1 eBdadePY POSRtionCale free
transcription_initiates in the proppter and proceeds 30 éhrou gh the codi ng

segment to tRE PEPRFn&AISS with which TREY 25 " BEFIRECE &8t iARSOHREE R s

single- or butdfepl enwwmeiﬁtmjmerocc@fnngesxyanlaor.aucIMﬁaieslaeéd
ri bonucl eoti de_bases readﬂarom the 5' to the 3' .end g X‘nucl eot |,£I§s
i ncl ude RNA BRITBRR afdCHay 32 | PSCPTCEESE f PO nat BFRFRE58FBe

synt hesi ¥®2d identifacasiopr epfir edsocisftregin zegdmbenaribh &fe nevidahtando

synthetic mLgEul®S ordinary skill in the art (see for example, Dynan
and Tijan, Nature 316:774-78, 1985). When applied to a

protein, the term "isolated" indicates that the protein is

found in a condition other than its native environment,
20 such as apart from blood and animal tissue. In a
preferred form, the isolated protein is substantially free
of other proteins, particularly other proteins of animal
origin. It is preferred to provide the protein in a
highly purified form, i.e., greater than 95% pure, more
25 preferably greater than 99% pure.
The term "operably 1linked", when referring to
DNA segments, denotes that the segments are arranged so
that they function in concert for their intended purposes,
e.g. transcription initiates in the promoter and proceeds
30 through the coding segment to the terminator
The term "polynucleotide" denotes a single- or
double-stranded polymer of deoxyribonucleotide or
ribonucleotide bases read from the 5' to the 3' end.
Polynucleotides include RNA and DNA, and wmay be isolated
35 from natural sources, synthesized in vitro, or prepared

from a combination of natural and synthetic molecules.
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7 The term "conplenments of pol ynucl eot i de

nol ecul es” denot es pol ynucl eoti de nol ecul es having a conpl enent ary base
sequence ‘anglopgymase orientation as conpared to a ref e&Gdes98/05620
sequence. For example, the 5 sequence 5 ATGCACGGG 3' is
conplenmentary to 5° CCCGTGCAT 3. “ The term "degenerate
nucl eoti de sequence” denot es a sequence of nucl eotides that includes
one or nore degenerate codons (as conpared to a reference 10

pol ynucl eoti de nol ecul e that encodes a pol ypepti de) nerate codons

. De
contain different ThE pl eE§TM of "conpidRRRtIes, Hut eﬂgiﬁﬁuF &
amno acid ge3etudedr €. denotGAU 3 yeAciddtidd S eatbconeede Weping a

; The term "pronoter denoteiﬁg portion of a ﬁéne 15 contalnlggFggA squ&pces

. that provi dEOFBLeMeE LRIV

S5t SSRGSl aSEVERFS ot

; tra?ﬁcrgptiaampareﬁgnmkera_ ﬁﬁﬂhﬁﬁmuﬁ;egeq@@mnenly, Eu%ﬂ;ekampw?ys,tmmund
; in the non- codi ng enes. er dyﬁ? ry
si gnal sgqugﬁggenﬁghé?esﬁggégeéﬁg seqd@%c%oTﬁ%Fmgﬁggégé a p%lyg%bti éﬁ%g

"secretory 3'.peptide") that, as a conponent of a |arger polypeptide,
directs the larger pol pti hrougg% t or yuPaLBway EoRetRldn i N
which it is synthesized. Thégﬁgﬁger pe ??%€€£§ isﬂggnnnnlyeclegvgget§
remove the SemosSst yapepradendar ity 2oclegtdides hFbagh theldeefetRy or
pathway.  more degeddfat8 Mcdd@eRPt O(as depshparadceldo asgochalfederice
protein_that hinds to a bioactive qplecqie (i.e., a Ilgangp and . qlates
the eff &0 &FOWRRQLERIHPDN PRECCHE  thalknbPRFESESUn r eBEPYEED '

} characteri zegdahexatd ti - cddofiemai neaxitratiot ur edddiflerdesitng atr exlessel | Wear

| i gand- bi ndi ng .dpnmai n_and_an i-ntracel | ul ar_ effec d l hat, S
typically iﬁ‘\}‘&q\?é%ﬁérj?ss'i Q%‘é‘f ?ﬁ qeducheosam iandl.f% %S?{d gg%g‘r{% ta( €
recept or resil sirich GAG oref ip hat & orathcanagdei Asp) .t he receptor that causes

an interaction betweenpghec 35y GLhRGRIe, 00 AA08 At Ry Ui ECHE eLS)ydrb the
cell. Thi s interaction 1n turn leads to an alteration in the
15 containing DNA sequences that provide for the binding of

RNA polymerase and initiation of transcription. Promoter
sequences are commonly, but not always, found in the 5
non-coding regions of genes.
The term "secretory signal segquence" denotes a
20 DNA sequence that encodes a polypeptide (a '"secretory
peptide") that, as a component of a larger polypeptide,
directs the larger polypeptide through a secretory pathway
of a cell in which it is synthesized. The larger peptide
is commonly cleaved to remove the secretory peptide during
25 transit through the secretory pathway.
The term '"receptor" denotes a cell-associated
protein that binds to a biocactive molecule (i.e., a
ligand) and mediates the effect of the ligand on the cell.
Membrane-bound receptors are characterized by a multi-
30 domain structure comprising an extracellular ligand-
binding domain and an intracellular effector domain that
is typically involved in signal transduction. Binding of
ligand to receptor results in a conformational change in
the receptor that causes an interaction between the
35 effector domain and other molecule(s) in the cell. This
interaction in turn leads to an alteration in the



18 met abolismof the cell. Metabolic events that are |inked to
§ﬁreceptor-|igand I nteractions I ncl ude gene transcription,
1phosphoryl a%gl " dephosphoryl ati on, i ncreases in cycl ipgpAdddsioss2e

i production, P38t i on of 5 cellular cal cium nobilization of menbrane
{lipids, cell adhesion, hydrolysis of inositol lipids and hydrolysis of
?phospholipids. Most  nuclear receptors8also exhibit a mul ti-domain
#structure, including an am no-term nal, transactivating domain, a
{DNA bi nding domain and a |igand 10 bindi ng domai n. I n general,

{receptors CapeheuBMAE thdoHBI1 . CHWIOSHOLic ObveRtd @it HPEONBHKEd
(e.q. thyroid stlnulatlng hor.none receptor, beta-adrener c rec%ptor)

or  multingPic (er§SePPPEFlAga®St or, FPEREACHILRShe red
qreceptor, EMaeSerigteespt or,  pkoSdhorylaeephnqr, 15 @ephbsppawuanlon,
receptor and,l L-6 receptor). . The hern1 ‘o .

" conpl ement / AMGEEESHS entht  SYSALFr  AMP 4REPEUCHARY deMPRuT 33F 4P es Ofhat
jforma nos- caedleritdy calciassoci mdeillisanbbe paf r meweramppridpide e cell
‘fconditions. E n otf.ken Vi ( S n

hesi or{ w&gsi}é EE | éﬁéﬁ}%ﬁﬁ ii 1ds Una Sh c?PSfyéﬁjé )ijlfer

fare 20 prototyplca a conp antl- onpl enent pair.

lexenpl ary complcsphn yknmdsconpN@ﬁéntnpaﬂﬁgrin@BGG@tor%eééﬁﬁbrﬁmhﬁhmt a
{pairs, antib éﬂuddﬁalﬂ(”'é@%ﬁé%%fg' 1%%&&9&%& Pabns, amRssleBkiIeRle
pol ynucl eot i pairs, Wher € subse uent

:d|SSOC|at|ontr%ﬂsaqqky%E?nExﬁﬁméh%ntPa@NAck#&@h%ﬁn omg4y andga ligand

jdesirabl a0 bitd®ing d@aaﬂherrentﬁnan tm@@&pl enf@&epabrspr@iﬁr&m Y méabrane
{bi ndi ng %Ifln ty of <1%[err eferen%Fs C|ted

fherein are i r ateF f@?eﬁé e?ﬁ'trﬁﬁ?oﬁﬁf%Fetée S0
4The presentlstmmulanun§ mmmmmhenrpaeptomonhaua adrehescpier yeokpaomdv er

{human DNA Se?rrgffﬁ%%éﬂa:g ?QCSdeS pbeR, reefto %%‘Ehp%é’ﬁﬁ&éd%e'&%){a

Jhonol ogy to nDIog i'S porcine no
{(shown in SEQL-3 |Drﬁ|csptog,andcm CSF Mot recﬁptgrmsrrb& Fa fmqept@rr 35

1pol ypept h@es exryidopoidett Ad&ept ot Nena §8SET SbBEBELINA! physi ol ogy.

{The famly of pol ype%)}'gldes Irrport"%rc]:'mpllerrlnent/antl complement pair"
denotes non-identical moieties that form a non-covalently
associated, stable pair under appropriate conditions. For
instance, bioctin and avidin (or streptavidin) are

20 prototypical members of a complement/anti-complement pair.
Other exemplary complement/anti-complement pairs include
receptor/ligand pairs, antibody/antigen (or hapten or
epitope) pairs, sense/antisense polynucleotide pairs, and
the 1like. Where  subsequent dissociation of the

25 complement/anti-complement pair is desirable, the
complement/anti-complement pair preferably has a binding
affinity of <109 M™*

All references cited herein are incorporated by
reference in their entirety.

30 The present invention is based in part upon the
discovery of a novel human DNA sequence that encodes a
novel secreted polypeptide having homology to motilin, of
which the closest homolog is porcine motilin (shown in SEQ
ID NOs: 3 and 4). Motilin is member of a family of

35 polypeptides that regulate the gastrointestinal
physiology. The family of polypeptides important in




9 gastrointestinal- .regulation to which notilin belongs
I ncl udes glucagon, gastrin, “garanin and vasoactive n
peptide (\WV0)98/42840 ThEiSagey, eptides are synt hesi ze(féf'ﬁgéﬁ%%&o

y
precursor formthat re ked 5 steps of processing to the
jactive form Particyl ﬂml ant tgp the pol ypeptide of the present
I nvention are notili galanin where processing involves
removal of signal sequence, followed by cleavage of one or nor e

accessory peptides, to rele se th ciive peptide, 8 The resul t active
{ pepti de |59§€ﬁﬁF§1 a]I g Eion,nitey AERHES a %ﬁﬁfJ?eqb%i?ngs
further poshﬂd‘laniésit | gmabagonr;mdlgjas:tarimns @lcatnm, amaabai i omassaldtdtvieon
or pyrrolldan ony id cation
Anal ysi s of €T %{sattjle d% g)t{i utlgﬁgi%ifhem 1% g gﬁd"ngtoaﬁls
novel DNA smm:dxetmaaectxpmwl @wrewersor hifghust thatst graLArefsol Maddd Hiye
appar ent Shula«lgal egFeiprocBXRIRSS @8 ! add qxﬁémlf'ofnnt estpRecaldiarly

pancr eas present in I'tbraries. The
pol ypept i de Hedeisen BesitygatreilyReride 2gf the Presmé inveReion A%e33

pol ynucl eot indasi 1 1rgnd VIPpOlaYJBeptg‘a‘i%'i‘lﬁ{ t h@hBEesePrdduest n@n \i@lﬁi%lves
LY e f el SRIRg 0 RIS L SEUENEE ore e o
possessi ng S ' e
and predict Qld)ﬂ@ becrefslsair@d pepthéesvttdi rreZIEeaéamdne actiere EpEptsieigience
ras oS Ol dher BRSPS D Yohoparay amty, g Y
predi ct ed swgnaio seq:u@ﬁde &sd mMPRZ ARQOG LECI ﬂurébe@ueBOﬁéaﬁtn@nadladm:esﬂdues

1 to 23 of 3 4(%\1% 2buch Hie AEldNS Pt g@qu%s_ow%ich%Ngoq B8
amino acid resic LTHhD. Berd residues 91T b )
a C-terni nalCaykamsgee @ﬁﬁ%ﬁ#%&ﬁkpn of egluhamis EﬁSSEQqur«) 2 (Ser)

g However, many of the Angwrs:bé ab# th@ptdlmeraﬂytf@buwbhl Riﬁ tBkeaages.

O RS bR L PERLLO o AR e Wk ossc SIS
highest in stomach, followed by apparent but decreased
expression levels in small intestine and pancreas. The
EST 1is also present 1in lung c¢cDNA 1libraries. The
polypeptide has been designated zsig33.

20 The novel zsig33 polynucleotides and
polypeptides of the present invention were initially
identified by querying an EST database for sequences
possessing a putative secretion signal. An EST sequence
was discovered and predicted to be related to the motilin

25 family. The EST sequence was derived from a fetal
pancreatic library.

The novel polypeptide encoded by the full length
cDNA is 117 amino acids. The predicted signal sequence is
23 amino acid residues (amino acid residues 1 to 23 of SEQ

30 ID NO: 2). The active peptide was predicted to be 16
amino acid residues (amino acid residues 24 to 41 of SEQ
ID NO: 2), with a C-terminal cleavage after amino acid
residue 41 of SEQ ID NO: 2 (Ser). However, many of the
gut-brain peptides require multiple cleavages. For

35 example, progastrin peptide is 101 amino acids, and is

cleaved at the N-terminus vresulting in sequentially

"THIS SHEET HAS BEEN
KEPLACED




10 smal | er peptides (G34, GL7 and Gl4) (Sugano et al., J. Bi ol
Chem 260 :11724-11729, 1985). O her peptides that require multiple
processi ng wglbgsaeh Ncl ude gl ucagon, for whi ch C-ternmnal EFEAFagess20
result in glucagon-like peptide 5 1 and glucagon-like peptide 2 and
galanin, in which processing invol ves cleavage of a C-term nal peptide
known as QGVAP. Therefore, an add#?ional pepti de based on
cl eavage after amno acid 37 of SEQID No: 2 (@ n) was synt hesi zed and
resulted in a 14 amno acid peptide with 10 biological activity (from
amino aci d gealldee 2deptiqest dG34,anthd amd Gadi)lduésSeganpd At oR1SEQ Ib NO,
2) . . The, C-t I, epti (am aci dy@get 0 obbi 1, tREQ I D
NO 2) may ﬁ&?&*sv#‘%“&pe%'??gagag?‘?%ﬁ’y g%é]%)efl.. %r oggé)silnéasof t he
active pept réquiicle noeltinlesimacessSED H-enD NOCIHAS cgHEEIPR/a FEFease
of a C‘ter"kz?jﬁ'chp%lte a1l cTOaRGee 2ekdic am RALAGEbH £5iKkiepsPtrf 8er)
to am no aci resi_due 119 (Lys),” known as noti|ln-associ ated peﬁﬁLdg
(MAP) .  Adelma@ndet glycagon-gike ' papdhide 5 HoAnE9)I2+3[EY  pBst Braféd
that MAP pl ay$caddhRy iThvSo atd DdahgdOofdiagesttiermimfipapepei aadknowni ent
absorption The l ghly conseryed. am no i | N he
pol ypept i de &5si @B Fcan bghﬁﬁ.?%lo &2 &bl al‘%aljrrd]e?ﬁﬁy %é\l/glgéfa%aﬁﬁa mefber s
. For i ngeancye rafeese antimansaci@t i3oh-of SRE yibr 8k cRBai (Elrdacwiaen
(RT-PCR) can_be.,used t | f S enc | ng At he egipptif
from RNA obt3| «5%?512%#)0%1@ \%Srg%‘é??do?ﬂfi gsﬁ% e%ﬁ%?%e%?tla R;\% suc% 18w
conserved biddmgitml hackiveey (fdem dhbdo asiigy residences o) t Ko
present invept.d.Qn. s dy dopajdn i EpusHpoatpafgbnoz) . acid residues 31
to 36 of SE 'ﬁ&c%ervémelrﬁ% thek%rlotflsf 50 Tdentified is Gu X Gp Ag X
An, wherein X is any Bf ne-terningl, pepydde affMitR 86i8nd2ddiai hi7s *ound
a:j am ][10 Sciﬁg lzmeﬁbdue$ Gyt célaafb of oEQspPcli@l i Z2edvharteivi theagDiviell 1 .
identified is Ala Pro X X .1le, wherein X i . ) . aci
resi due. | rFE%ﬁ??%’Jf%r?ﬁs'%’%h??gl}ﬁ%ggﬁé’?:é?tdg %&?r prcfﬁ?}%arh?/l'e{1 dé%ﬂ%ﬂ]gdl rg%Q
t hese safierkesN@r e4usebshlter imhiss rel@asposé. a C-terminal peptide of

70 amino acids, amino acid residue 50 (Ser) to amino acid

residue 119 (Lys), known as motilin-associated peptide

(MAP) . Adelman et al., (U.S. Patent 5,006,469) have

postulated that MAP plays a role in regulation of
20 digestion, appetite and nutrient absorption.

The highly conserved amino acids in the
polypeptide zsig33 can be used as a tool to identify new
family members. For instance, reverse transcription-
polymerase chain reaction (RT-PCR) can be used to amplify

25 sequences encoding the conserved motif from RNA obtained
from a variety of tissue sources. Two such conserved
domains have been identified using sequences from the
present invention. The first domain is found at amino
acid residues 31 to 36 of SEQ ID NO: 2, wherein the motif

30 identified is Glu X Gln Arg X Gln, wherein X is any amino

acid residue (shown in SEQ ID NO: 5), and the second
domain is found at amino acid residues 78 to 84 of SEQ ID
NO: 2, wherein the motif identified is Ala Pro X Asp X Gly
Ile, wherein X is any amino acid residue (shown in SEQ ID
35 NO: 6). In particular, highly degenerate primers designed

from these sequences are useful for this purpose.

e
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11 Those skilled in the art will readily recognize t hat ,
in view qf the degeneracy of the genetic code, consi der abl e sequence
vari ation | ¥R g 49 e anpng t hese pol ynucl eot i de. nol ecul esP%HQWQ%@ZOSEQ
I D NG 2, incl ud| ng 5 all RNA sequences by substituting U for T. Thus, -
zsi g33 pol ypepti de-encodi ng pol ynucl gotides and their RNA

equi val ents are contenpl ated by the present invention. Table 1 sets
forth the one-letter codes used to denote degenerat e nucl eoti de

posi tions. "Resol utigns” r h nucl eoti de denoted by a  code
letter. " Conpl er?g"rﬂse &%‘gaﬁﬁs thge %tdewFifL | EREREALFES
nucl eoti de($hat, Eor ekewplef tdie cddgeYedenst esfei ther Gedetic aBdd,ts
Compl ament Sy iR " oGubnlE! VafUPLSHENS bosdibie aR° PRCIL
TABLE 1 polynucleotisiee onp HecuResolandatind\uSEQot ikle NO :Qonpiageating

5 all RNA sequendes by substituti U £ . C
G aq % ubsti 1rtjg or T CThus, zs:.gg3c

potypeptide-encgding polynycleotides and R their RERG

eqdlilalents are coniiemplatad ¥ Tehe presenB 1nventlonGA1|_G
‘IA%'-I\é 1 sets Forth &he one-letgpg codes usesi to denoteq G

débénerate nucWotide positAidns. "Resolutidhs" are tALCT
10 ricPebtides denoted by a code letter. "Complement"

oszz<-HO>

indicates the code for the complementary nucleotide(s).
For example, the code Y denotes either C or T,. and its
complement R denotes A or G, A being complementary to T,
and G being complementary to C.



B agaT \%

Al Cl G ' Vv
AlCerr]G B Clerr]Gerr]T D
A% E:H g[g”]k’é%%zr‘}ro \ [er'rA\][eC[rre]rE:][e”] qerr]T PCT/UK98/05620 The

§ degenerate codons enconpassi ng all

possi Bl2e codons for a given amno acid

are set forth in Table 2. WO 98/ 42840
13 TABLE 2 One Am no
Letter Codons Degenerate Acid Code
Codon oys C TGC TGT IABLE 1 TGY Ser
S AGC AGT TCA TCC TCG TCT WEN Thr T ACA ACC
ACG ACT ACN Pro P CCA CCC CCG CCT
§ CCN Al a A GCA GCC GCG GCT GCN Ay
G GGA GGC GGG : : . 1 AS N AAC AAT
! AAY ASD gﬂudegg\g%gﬁesmmwn NuERbt i de S Tomplement EAY au
1E GAA GAG A A AR dan T 0 CAA CAG
§ CAR H s H C CAT CAY Arg
R AGAAGGCGACGCCCQACGT - ¢ I\/GQI Lys G K AAA AAG
AAR Met M ATG G C C ATG Ile
I ATA ATC ATT T T ATW Leu A L CTA CTC
CTG CIT TTA TTG YTN Val \Y GTA GIC GIG GIT
GTN Phe F RTC TTT A|G Y CIT TT1Y Tyr
Y TAC TAT TA Trp w TGG
TGG Ter %’AA TAG TCSAT K AlG TRR
Asn[err] Asp B M A|C K GRAY
Gerrjulerr]derr]n Z R Any X
de K GIT M A0
S CiG S ClG
W AlT W A|T
H AIC|T D AlG|T
B CIG|T v A|C|G
v A|C|G B CIG|T
D AlG|T H A|C|T
N AIC|GIT N AlC|GIT

The degenerate codons encompassing all possible
5 codons for a given amino acid are set forth in Table 2.




14 One of ordinary skill in the art will appreciate

that sonme anbiguity is introduced in determning a degener at e codon,
r epresent atwoesa@is4al | possi bl e codons encodi ng each ani n@GYP8/056280y
exanple, the degenerate 5 codon for serli:pe (WBN) can, in sone

ci rcunst ances, encode argi nine (AGR);” and the degenerate codon for
argi ni ne (Ma2N) can, in sone circunstances, encode serine (AGY). A
simlar relationship exists between codons encoding phenyl al ani ne
and leucine. = Thus, sone polynucl o%i es 10 enconpassed by the
degenerate sequence nmay encode vari ant___—-iA m no aci d sequences, but one of
ordinary skill in the @ud can easily identify such variant sequences by
reference to, . the anino acid sequence . of SEQ ID NO 2. JVariant sequences
can be readi IA@W’%sted'eE%?rfu_ncti onal i t YO4¥ % escribed 15 U5IPRFTALE

Wthin preferAcid enbodiodents of the invention t he i sol afozdn

pol ynucl eotrdes_wWTT hybridi LI'@TS' mTar Sl zed regions SEQ | D NO

1, or a seque €2 conpl efrent af(gp thereto, wunder stringen condi tions.
In general, 36r strindent cBEUAGT oA ACE TEEI ECted to be abdt 5[err] C

| ower t ha he t herymal i i (T[err]) for the s ific
sequence at aﬁgtfi ned igﬁi cr@% éggt@aﬁngH. The T[err] igﬁﬂ t he
tenperature (&Rder defifhed i o EC6tEENGER and pH) at whi@N 50% of the

St ingent condiii ons are those: Cae Y Rt he sal t conconiiAtlon 15 at
| east about 0902 M at pl—E& g‘g@ Q%&g-érrper ature is at le about

60[err] C Asn NAs AAPMAYI ously not ed, the AAy isol ated
pol ynucl eoti d of the prese i~-pyention include DNA and 30 NA.  Met hods
for isolati ng%%RIA and I'\{KIA arg&b\gw known in the art. ItGﬁ S generally

preferred to iGdol ate RNA froBAA GAGst omach, al t hough DNA can GiRso be
prepared usingjRNA fror’@ %&b%}l’bﬁti ssues or isolated as ge i ¢ DNA
u

Total RNA can . . be prepare si ng guani dine HCl extraction tollowed by 35
i sol ation by ¢8htrifugdtion FAC £AEsa gradient (Chirgwin CAYet al .,
Bi ochem stry 1$g52-94, R1979)GA ABQ! 0GA €AY CABNEGT S MGN
Lys K AAA AAG AAR
Met M ATG ATG
e I ATA ATC ATT ATH
Leu L CTA CTC CTG CTT TTA TTG YN
Val v GTA GTC GTG GTT GTN
Phe F TTC TTT TTY
Tyr Y TAC TAT TAY
Trp W T6G TGG
Ter . TAA TAG TGA TRR
Asn|Asp B RAY
GlulGIn Vi SAR

Any X . NNN



15 prepared fromtotal RNA using the nethod of Aviv and Leder
(Proc. Nat | . Acad. Sci . USA  69:1408-1412, 1972).

Conpl ement@,[)é %ﬁ (cDNA) is prepared frompoly(A) + RNA por/usdsego known
met hods. S ynucl eotides encoding zsig33 5 polypeptides are then

identified and isolated by, for léxanpl e, hybridization or PCR

The pr esent I nvention further provi des count er part

pol ypepti des and pol ynucl eoti des from ot her species (orthologs). O
particular interest are zsig33 10 polypeptides from other nanmalian

species, including one Bf ididAty POL{TLNen Qhén%rtbwlnﬁ,alﬁpﬁéﬂﬁate
feline, equi ne and ot her £r| mat e proteins. t hol ogs, of the human
proteins chi?be ABfed FRPHIULRY or At i drp%ﬁ%‘;‘t% ositli oMELSXMIRNRS ded by

t he presenBeganefrbicen todeanbiredpreoentsbidté «bnedlti poakiblleni agdons

t echni ques, Eor exanpl e,__a CDNA can be cl on usi obt al ped
froma ti s§88°8%n89| Fe peamlnot ﬁ‘gtl%éxpr s e?‘%g‘%gredt e?%.enR%%A??%%Fgge

sour ces$ of coBNA dar serimei dWAN)f icech byipr ebinag dlorursiaristes s enchdpr obes
desi gned f : se es di.scl d ' | ) y [ her

or epar od  POMARR of fartac; Andc PRES, Be5Fhlzpre 'LORBhy £Or | arliffne

ort hol og- ed¥Edi) nFareDNIR  8afie CH@gumMsEances s @Reede bferingr i @dGY)of A

met hods, sugRias Dy PEPRENSNYLEE exfsCOMIRAS N PatbiahshUmBnc-68NAGOr
Wi th one or nore sets of  degener ate probes based on t{1e dlid ozgcés

sequences. Phgnydalapire cand aL84Cipg - | ohBYS: usFAYS tPRIYPUFyREF
chainio e@aekhpaRsed HERhMidegenedate Pod@idnde 6683y2@hcodsi Bgriant
primers designed fr.%r”]n t he se uen;gstdi scl o%ed g&%%irn. L1 Wt hin an e
addi ti onal af‘?g‘f’ﬁoc?,c‘t TR T Br cBRCbRUEE % SRrkinstdr WG 2F
transfect kest ceailly, iatehteXfy esschnvetiaft tskeguebiasofby mefesencantbe
detected w . iaq:([{cg/ sLg3 Si-m . ot eChpl giles be
appl i ed t\gdt'%%e%%lq{&lt sol at i%%q% n%%n%?n’ %Egl g?}i‘eg\@'.z. hﬂ ¢ %ﬁggghg%sl | ed
in the art SN | beecdGRMEL Y hdreagpd forediiekorf st ¥sedsi ndsseribeto 1,
and poypeph@dgn3d encoded thereby, represent a single allele of the

hunman zsi g33 gene..a ol tide, and that allelic variation
9 9 Wiéﬁid) ﬁ@g%%rred em o&lments of tge Envention

the isolated polynucleotides will hybridize to similar
sized regions of SEQ ID NO: 1, or a sequence complementary
thereto, under stringent conditions. In general,
20 stringent conditions are selected to be about 5°C lower
than the thermal welting point (Ty) £for the specific
sequence at a defined ionic strength and pH. The Ty is
the temperature (under defined ionic strength and pH) at
which 50% of the target sequence hybridizes to a perfectly
25 matched probe. Typical stringent conditions are those in
which the salt concentration is at least about 0.02 M at

pPH 7 and the temperature is at least about 60°C.
As previously noted, the isolated
polynucleotides of the present invention include DNA and
30 RNA. Methods for isolating DNA and RNA are well known in
the art. It is generally preferred to isolate RNA from
stomach, although DNA can also be prepared using RNA from
other tissues or isolated as genomic DNA. Total RNA can
be prepared using guanidine HCl extraction followed by
35 isolation by centrifugation in a CsCl gradient (Chirgwin
et al., Biochemistry 18:52-94, 1979). Poly (A)* RNA is



16 and alternative splicing are expected to occur. Allelic

© variants can be cloned by probing cDNA or genomc libraries from

- different iwolbs/d2dael s according to standard procedures. RFT&[S9#/05620

' variants of the DNA sequence shown in 5.SEQ ID NO 1, including those

- containing silent nutations and thoSé in which nutations result in

! am no acid sequence changes, are within the scope of the present

{ invention, as are proteins which are the product of allelic variation
of SEQ ID NO 2. 10 The present invention ,also . proyides

i sol ated Prepsingds fpmnyprecpttaheBNBhaﬁlaset&ﬁbé‘t%ﬁ?% Py AYAY GgBhisbeder

the pol ypepﬂt bgs of ngE® .| D N@adz. angcdtihei r ygat hok®gs.4obher412, term72) .
"substanti a

y _nhonol 0gous S herein to denote po e Vi ng
50% pr ef erGAARASGRREHBf eDBV‘ef ZF DHRY 155 RT$RALEIg0HFOUe @%ﬁég‘&} rsﬁ’llggy to
t he sequenagsirihoWhdwh metisds D NOpalpnutheotldesholemgxzdn@chzs1g33
pol ypeptides wll r f.er abl, ast, 909% an st
prefera ny%]%l:berptrf‘éireesl@e‘?ﬁp 2; 1@@(3%!1%[]1&? % nd }Eé&fﬁé t%l og]ggEP
Per cent se&mlphe, |ItLémnt1dyza's1d@terrrPﬁEd by 20 conventlonal met hods.

See, for exanple, Ll t h. 48: 4 ,
1986 and Heni koff and %ﬁ% off lguéntll\%?l fc%&eslél L?ﬁg@lééé
89: 10915- 1093 tenget polafp@m,deqwrain RelaEiur keeuifess BFemal PERRE to
optimze gndhgdl '(&%ﬁ%tlo'g%qr es USf N@astAam1eRent ng cpenal t yref 18iga325
gap extensi on penal t , and the "blosum 62" scorin

oni Koff arRPHARRCHIER | bEHOP aoUiRRn PRITEILET  EBSCifFno areiudies

i ndi cat ed hyuthee st angley d peedliakt er ovineoddsdvine, cadr@f/ 428dDine,

17

equine and other primate proteins. Orthologs of the human

proteins can be cloned using information and compositions

provided by the present invention in combination with

15 conventional cloning techniques. For example, a cDNA can

be cloned using mRNA obtained from a tissue or cell type

that expresses the protein. Suitable sources of mRNA can

be identified by probing Northern blots with probes

designed from the sequences disclosed herein. A library

.20 is then prepared from mRNA of a positive tissue of cell

line. A zsig33 ortholog-encoding c¢DNA can then be

isolated by a variety of methods, such as by probing with

a complete or partial human cDNA or with one or more sets

of degenerate probes based on the disclosed sequences. A

25 CcDNA can also be <cloned using the polymerase chain

reaction, or PCR (Mullis, U.S. Patent 4,683,202), using

primers designed from the sequences disclosed herein.

Within an additional method, the c¢DNA library can be used

to transform or transfect host cells, and expression of

30 the c¢DNA of interest can be detected with an antibody to

zsig33 Similar techniques can also be applied to the
isolation of genomic clones.

Those skilled in the art will recognize that the

sequences disclosed in SEQ ID NO: 1, and polypeptide

35 encoded thereby, represent a single allele of the human

zsig33 gene and polypeptide, and that allelic wvariation
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and alternative splicing are expected to occur. Allelic
variants can be <cloned by probing c¢cDNA or genomic
libraries from different individuals according to standard
procedures. Allelic variants of the DNA seguence shown in
SEQ ID NO: 1, including those containing silent mutations
and those in which mutations result in amino acid sequence
changes, are within the scope of the present invention, as
are proteins which are the product of allelic variation of
SEQ ID NO: 2. _
The present invention also provides isolated
zsig33 polypeptides that are substantially homologous to
the polypeptides of SEQ ID NO: 2 and their orthologs. The
term "substantially homologous" is used herein to denote
polypeptides having 50%, preferably 60%, more preferably
at least 80%, sequence identity to the seguences shown in
SEQ ID NO: 2 or their orthologs. Such polypeptides will
more preferably be at 1least 90% identical, and wmost
preferably 95% or more identical to SEQ ID NO: 2 or its
orthologs. Percent sequence identity is determined by
conventional methods. See, for example, Altschul et al.,
Bull. Math. Bio. 48: 603-616, 1986 and Henikoff and
Henikoff, Proc. Natl. BAcad. Sci. USA 89:10915-10919, 1992.

Briefly, two amino acid sequences are aligned to optimize

the alignment scores using a gap opening penalty of 10, a
gap extension penalty of 1, and the "blosum 62" scoring
matrix of Henikoff and Henikoff (ibid.) as shown in Table
3 (amino acids are indicated by the standard one-letter
codes) .



[err] [err] 18
The percent identity is then calcul ated as: Tot al  _nunb of
%smgg(zol

i dent i cal wabsHMzsgo PCT/US 00
[length of the | onger sequence plus the nunber 5 of gaps introduced
into the | onger sequence in ordd? to align the two sequences]
Sequence identity of polynucl eotide nolecules is determ ned by simlar
nmet hods using a ratio as discl osed above. 10 Substantially
honol ogous pr ot ei ns and pol ypepti des are characterized as havi ng
one or nore am no acid substitutions, deletions or additions. These
changes are preferably of a mnor nature, that is conservative anm no

acid substitutions (see Table 4) and other 15 substitutions that do
not significantly affect the fol ding
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or activity of the protein or polypeptide; smal | del eti ons,
typically of one to about 30 am no acids; and smal | am no- or

- car boxyl -ter‘qbr;? ﬁ{gtenm ons, such as an am no-term nal mepaTAUY9E85620
resi due, a smal flnker peptlde 20 of up to about 20-25 residues, or a

smal | extension that facilitates purification (an affinity tag), such
as a poly- histidine tract, protein A8(Nilsson et al., EMBO J.
4:1075, 1985; N lsson et al., Methods Enzynol. 198: 3, 1991),

glutathione S transferase (Smth and Johnson, CGene 25 67:31, 1988), nmltose
bi ndi ng protein (Kell ermrp@mbnt idrefieney, idetheflscEizylalteDGAS9- 463,
§1982; Guan et al. 67.21-30,.1987 hi or edoxi n, ubqu|t|n

cel I ul ose bi ndi ng cE)tr% eri“f‘f“b%r? ?)gl Jy%r%?ﬁieéaiowagfﬁgls ant i g%: £hi tope
Lor bi ndi ng donai preSS|on and
Purification 2: 9Bld1®§t;h 1681, thehi tbngsr sequamrqoopétled the ennmber
referenc DNAs,, P”g&ﬂ%”%ﬁﬁéddﬂé%gllntéa eeﬁgngé¥m§éﬂﬂéhcérgw_

conmer ci &l suppller | ot ech,  Pi scat away, . New
Engl and Bi ol abs, or eEm@@rﬁyigmmghe two sequences)

19 Sequence 1deﬁ@?£? $f polynucleot {PAS@bYaLLYEsAMINO
§aci d substitutions Basi c .argi ni ne

il ysine 5 determined by s1m11arrwggpagﬁeu31ng a rathkﬁﬂlélsclosed
glutam c acigbove. aspartic acid Pol ar:
?Lﬂg?g;qg Substantially Isolﬁﬁés 'SSu% proteingydrOpgggiC:
val i ne polypeptidesasre: charaphemykallamisndiaving one or more amino
Q;[ggfgghan:gkld substitutions, delegﬁgh%ag?'gﬁditions. TheSB®lhanges
kserine are preferably of a minor nature, that is conservative

i amino acid substitutions (see Table 4) and other

15 substitutions that do not significantly affect the folding
or activity of the protein or ©polypeptide; small
deletions, typically of one to about 30 amino acids; and
small amino- or carboxyl-terminal extensions, such as an
amino-terminal methionine residue, a small linker peptide

20 of up to about 20-25 residues, or a small extension that
facilitates purification (an affinity tag), such as a poly-
histidine tract, protein A (Nilsson et al., EMBO J.
4:1075, 1985; Nilsson et al., Methods Enzvmol. 198:3,
1991), glutathione S transferase (Smith and Johnson, Gene

25 67:31, 1988), maltose binding protein (Kellerman and
Ferenci, Methods Enzymol. 90:459-463, 1982; Guan et al.,
Gene 67:21-30, 1987), thioredoxin, ubiquitin, cellulose

binding protein, T7 polymerase, or other antigenic epitope

or binding domain. See, in general Ford et al., Protein
30 Expression and Purification 2: 95-107, 1991, which 1is
incorporated herein by reference. DNAs encoding affinity

tags are available from commercial suppliers (e.g.,
Pharmacia Biotech, Piscataway, NJ; New England BRBiolabs,
Beverly, Ma).




t hreoni ne 20 met hi oni ne In
addition to the 20 standard am no aci ds, non- standard am no aci ds
(such as 4- lnyslosaegso ol i ne, 6- N-net hyl | ysi ne, 2-am noi sobRETUSSRERY,
isovaline and [err]-nethyl 25 serine) may be substituted for am no acid
resi dues of zsig33. Alimted nunbeﬁjpf non- conservative am no acids,
am no acids that are not encoded by.the "genetic code, and unnat ur al
am no acids nay be substituted for zsig33 am no aci d residues.

P "Unnat ural am no acids" have been nodified 30 after protein synthesis,
and/ or have a chenical structure Tablae#r side chain(s) different from

that of the standard gonsafi/Beie6i ino HoRat LBkt idlgI®mei ds  can be
. chem cal ly synthesrzed, or preferably, are comercially avail able,

and include pipecol i cBa818: thiazol i 8FH&P¢RPboxylic acid, 35
dehydroproline, 3- and 4- et hyl pyelinee, and 3, 3-

di met hyl pr ol i ne. « s qz 20

 Essent i am no acids in the zsig33 B&Fﬁﬁgﬁpfdes of the present

i nvention can be idenacfidéd:accordi nglugamicprodedures known in the art,

such as site-directed mut agenesi s i ge=gcanni ng nut agenesi s
(Cunningham 5 and Wells, Science 243gbf%%??1%§§, 1989). In the latter

t echni que, single al aBPA8Tnut ati ons SAatiemingduced at every residue in.
the nmolecule, and the resultant nutaplparaghecules are tested for

bi ol ogical activity _(e.g. . stimylation of gastrointestinal cel
contractPlity, 10 moHYPXEPERPicst  AguCiast upt ake and/or secretion
of di gestive enzynes) to identifyigdleacdeied resi dues that are
critical to the activity of the nolecul.e. See also, Hlton et al., J.
Bi ol . Chem 271:4699-4708, 1996. Sit'&s™® of |igand-receptor interaction
can al so be det er m nedxrbpatic:physi caphengdalpsiisie of structure, as
determ ned by such t echni ques a%xgg&b%%%nnagnetic resonance,

crystal |l ography, electron diffraction “or photoaffinity | abel i ng,
in 5 tyrosine

Small: glycine
alanine
serine
threonine

20 methionine

In addition to the 20 standard amino acids, non-
standard amino acids (such as 4-hydroxyproline, 6-N-methyl
lysine, 2-aminoisobutyric acid, isovaline and oa-methyl

25 serine) mwmay be substituted for amino acid residues of
zsig33. A limited number of non-conservative amino acids,
amino acids that are not encoded by the genetic code, and
unnatural amino acids may be substituted for zsig33 amino
acid residues. "Unnatural amino acids" have been modified

30 after protein synthesis, and/or have a chemical structure
in their side chain(s) different from that of the standard
amino acids. Unnatural amino acids can be chemically
synthesized, or preferably, are commercially available,
and include pipecolic acid, thiazolidine carboxylic acid,

35 dehydroproline, 3- and 4-methylproline, and 3,3-
dimethylproline.



conjunction wth nutation of putative contact site am no acids. See,
for exanple de Vos et al., Science 255:306- 20 312, 1992; Smth et al.,

: Bi g}, §%$4§99 904, 1992; W odaver et al., FEBSpckaishs/s5620
309 59 64, ?3 The identities of essential am no acids can -
al so be inferred from anal ysis of honologies with related nenbers of the
gl ucagon-secretin fanmly of gut-brain péBtide hornones. 25
Mul tiple amino acid substitutions can be nade and tested using known
nmet hods of nutagenesis and screeni ng, such as those disclosed by
Rei dhaar-d son and Egs@aefid Scariee 241aB83in/,tHO883i933 prlﬂ.?pépd:.a@lﬂﬁr
(Proc. @g%l. Acad. Sci_. USA 82 2152-215% 1Q§ % Bri,ef | t ese %Q
authors di%¥cl bBE MASTRRE #BYCRELRM 1SHRoDS T IFARAEATY “hore

posi tions ipraceingrept kdewnseliect itige f oart, fmmxdh oress pmtypdpb:ed:@,ed and

t hen seqygncl e tenpl :
spectrum of e%%l eorsubrgh[aq?ﬁﬁ é%garg‘ti’iﬂg p&‘uggg?ﬁgﬁgg G(E]él?ﬁr%é%ﬁgg‘s 35
t hat carb beandedelhel uGeisnage 24l 3P8Lel§85, Lolf\%‘hfh) et In gthe Biagseam
30: 10832- 10834, ;ﬁg; et

21 Patent Ko &, 233, 409 H?}?en“ﬁ g"uﬁ%ltulgﬁtsu 0250 575658 ahg
‘ regi on- di r XYY nﬁ?&@éﬁ@5|%n(9§1?by%qﬂ$‘éu%@r aldnd cehe resppltpnt TWEEntner
et al., DNAwd1dcd7ied988Ye tested for Wbi@ﬂ&@iic&mmi@ﬂﬁv%ydl qel.esed
above can be 5 combined with high-thro %hg autong ed scr enlnalngfhods
 to detect ai%*%ﬁ B2 ¢l ofied, SRR DRy peptFlds i AORTTRELE 13&Y

. Mut agen zednddNl ani@ecul et t ha'atemende acptakke  good quept |azla&sret(mrg. ,
 stinulation, %Q@f&é ol ?&S’ﬁ\f al . geld identd t%ﬂﬁk‘ |1 L¥5a &Eéé’“th%f
‘nutrient % K seer eI o estlve enzyme

recovered fc“rlc#n chéticahodo e saghdivibpi d=|fy %b%]u@ﬁéééullﬂ ng ﬁ@aelarlsol

equi pment . g4 1ddeser maihodgy aldow t henLapi 479€k @ '2139t0'80n Pdodhe sites
~inmportance of _,individual —amno acid. residues ypept i d of

ol
\interest, O%nalgaeéﬁressptogpp}rrt'e%raCEbori5caﬁo|%,Jp%(at { Poedei S TRingan bY
istruct r®. physical analfdiy tdfe meiriedsrd Scwede&m\nﬁ,nemehg/f such

cordinary skillph fibe 26t nGRehIC R AN L HISRELE Brystallography,

electron diffraction or photoaffinity labeling, in

conjunction with mutation of putative contact site amino

acids. See, for example, de Vos et al., Science 255:306-
20 312, 1992; Smith et al., J. Mol. Biol. 224:899-904, 1992;
Wlodaver et al., FEBS Iett. 309:59-64, 19982. The

identities of essential amino acids can also be inferred
from analysis of homologies' with related members of the
glucagon-secretin family of gut-brain peptide hormones.

25 Multiple amino acid substitutions can be made
and tested wusing known methods of mutagenesis and
screening, such as those disclosed by Reidhaar-Olson and
Sauer (Science 241:53-57, 1988) or Bowie and Sauer (Proc.
Natl. Acad. Sci. USA 86:2152-2156, 1989). Briefly, these

30 authors disclose methods for simultaneously randomizing
two or more positions in a polypeptide, selecting for
functional polypeptide, and then sequencing the
mutagenized polypeptides to determine the spectrum of
allowable substitutions at each position. Other methods

35 that can be used include phage display (e.g., Lowman et
al., Biochem. 30:10832-10837, 1991; Ladner et al., U.S.



vari ety of polypeptides that are substantially honol ogous to residues 24
to 37 of SEQID NO 2 or allelic variants 20 thereof and retain g 0gerties

of the w | dvo ypespl ot ei n. Such pol ypeptides nay al so incl &&& {959 nal
pol ypepti de segnents as generally disclosed above. The - -
pol ypeptides of the present invention, 54 including full-length proteins
and fragnents thereof, can 25 be produced in genetically engi neered host
cell s according to conventional techniques. Suitable host cells are

t hose cell types that can be transformed or ansfecte

exogenous PrBAeBRdNgrowy 333 A% ur Busgnd WIRS uBeb ﬁuéEf"Er"P&‘ ! Faﬁaéﬁ%‘l& s,

and cul tursﬂdhlﬁbefJoreJ&ﬂe/dﬁed: pekhgend®ifukpeyblishireel ks, apartigarer!y
cul tured ceI nultlcellul or.g e preferred.

Techni ques4® F&FS 1%&&Vp§ﬁ§tlﬁg Cloﬁgﬁ ﬁ;i§§ ?QQZIes and

i ntroduci ng exogemuuagBNAsumtamathadsetqsoﬂib@sloseﬁlsabm@edksmmoénﬂ

by Sanbrook u 0 . s 2nd
ed., Cofd §8PgﬁaeaaVB Léﬁg}éﬁgry%bﬁgé %OFgéadégiééQéE%éﬁg

1989 andtoAu=stissit a;:t:.xaity ¢Eédsloned, mutagenized polypeptldes in
Cu%‘%%?t C\%]qtsocolﬁutg &Rt 264! MiynBib DO¥u1edOhhall | &¥codBd act iRAS,

Inc are I nctorporated herein by r ef.erence.

I'n generalpoéYBNRtééﬁﬁ%n&% %ncoﬁQﬁ?Qi%%Iﬁ@ScﬁfpaﬁfﬁﬁﬁﬁQﬁ?§ﬁl¥%% Fedsent

i nvention b%n@&%%lalmdyl nkeflo&i@lat i8hherogeneiter v e ntufptarli F%.(ith/Qirl ts
expressi on, i ncl udin

% g a transc% ption Vgrqgné
t er mi n&Por SRCEREHO%n p‘?’e%%‘?"bhv%e pEYmesth L3R PEr WRIIVEESR §5°F0 Fﬁl y
contain Onao@trﬁﬁrﬂ§ehﬁdtddpid&ykeequemdeﬂ)usmngommﬁnmnoeqmupmaﬁt

replicati o aI t hQu egcg,%témse | I I eg_he eéfg aa(g’é__\gxlnln{aq__&o%pl Z8¢ tha(._t

w thin cer syé? abl & Smar’k rovi on Separate
vectors, impodtesgie caef onl@ﬂlﬁfhdUQﬂogehmysoDN@Cm@ béeﬁrlé’%e@ed bp a

integrati 02)01'}1?% tiide® hesl ¢Rkbre@eNOMeang S‘?,Ja‘i"f:t | & Ohphd i Y OMUEST S,
t er m nat or ctabl e markers, vectors and other eléenents is a
mat t er 168f ﬂR%?P%Qﬂ%y?ﬁmqﬂﬁq?W4m§tru¢%H€? of ordinary skill in the art.

Many such elements vUsing the methods discussed above, one of
ordinary skill in the art can identify and/or prepare a
variety of polypeptides that are substantially homologous
to residues 24 to 37 of SEQ ID NO: 2 or allelic variants

20 thereof and retain properties of the wild-type protein.
Such polypeptides may also include additional polypeptide
segments as generally disclosed above.

The polypeptides of the present invention,
including full-length proteins and fragments thereof, can

25 be produced in genetically engineered host cells according
to conventional techniques. Suitable host cells are those
cell types that can be transformed or transfected with

exogenous DNA and grown in culture, and include bacteria,

fungal cells, and cultured higher eukaryotic cells.
30 Eukaryotic cells, particularly cultured cells of
multicellular organisms, are preferred. Techniques for

manipulating cloned DNA molecules and introducing
exogenous DNA into a variety of host cells are disclosed
by Sambrook et al., Molecular Cloning: A __Laboratory
35 Manual, 2nd ed., Cold Spring Harbor Laboratory Press, Cold
Spring Harbor, NY, 1989, and Ausubel et al. (eds.),



are described in the literature and are avail abl e through conmer ci al

suppliers. 20 To direct a zsig33 polypeptide into t he
secretory pRadbyeygsef a host cell, a secretory signal SequERTaISOBNS30
known as a | eader sequence, prepro sequence or pre sequence) is provided
In the expression vector. The secretqry signal sequence nmay be that of

{ the zsig33 25 polypeptide, or my bé% derived from another secreted
protein (e.g., t-PA) or synthesized de novo. The secretory

" signal sequence is joined to the zsi 933 DNA sequence in the correct
r eadi ng frama:rezﬁecp borcisgna qubs 5 --'. rmnmlw pdtitewnethd'

~the DNA sequence 30, encggi nglgawe B %ep;fg BLeces! nedk ifougp

. certain SI gn’al Séqlences na positione eJI ere In the
sequence ofrgfiaxanas. (see, e. g , Wel ch et al., U S Pat ent No

501:)37 733 Hol : and et]ir?' eﬂér%l PahenlthNNO sa : h§3c9ncod1ng a zsig33
ture rramm ian ce S _are also preterre ost s b:“ nlIlt:: dpresent

“inventién. Polypeptigs refisth efBFesenFntlF’é((T&’&%ﬁﬁ“ 5D JIBER

mammal i an hastexel §énetic elements uired for 1ts E&pressnlcm?J ude
{ cal cium phos%“%t% nedi at ed, transfecti on z 14: 725
&

2 YA Fion, SrolEl
1978; Cors Pear sHRS %G?Tﬁgl c Bell cf‘Fe’tR Js e 60@ T858%* & £H&h and
Van der Eb té\irmmauggr wibBRid5Gn 18¥Bressébuctverpmat i orThe( Neeobow etill .

EMBO J. 5 all cglﬁlﬁonl rrentallyrc%@g ‘?:Xtrﬁ s@@'e@a‘i}qe &xé?ﬂéf‘:@cg&lrﬁ@

(Ausubel et a ol's in | ecul a
Wley akti Surss,of meore Nerigds®) of| inspddmation, n@hwla@whtmﬁﬂeeahmed

(Hawl ey- Nel 50N (fe abyt FOSUS lReddgnize 19%% GHGAANONRBitAln . 5SS
15: 80, 1993) and viral 10 vectors (A Mller and G Rosrran Bi 0Techni ques

7:980-90, Selepmbky PAIFenT™ WRYFibRr PTRYLGES \BO. SEPALANS, VESH®TS.

which are ari\dDCQéleiahedonhedifl nhebyem@émmcem may be pghévided by
producti on r.econbi nant }é/p(j{)t | des ell cul tured mmal i an

cells is dllsr&tf%%]%%ltl?%r etgef{? 5 USSleSA et
4,713, 389; plamsrtets al teztm:s:atRaxt%nt selmamé’Bmaeﬂ@rSP,al Mearors and

us. Pat ent o {\Qay 4 eéé%eﬁ%% i anqnaﬂb&gow rdlitine P%%&bn N1 £ h4n630nd 34,
which are | ncor_por at ed erein ref erence. Pr éferred cultured
level of ordlnary skill 1n the art. Many such elements

are described in the literature and are available through
commercial suppliers.

20 To direct a z8ig33 polypeptide into the
secretory pathway of a host cell, a secretory signal
sequence (also known as a leader sequence, prepro seguence
or pre sequence) is provided in the expression wvector.
The secretory signal sequence may be that of the zsig33

25 polypeptide, or may be derived £from another secreted
protein (e.g., t-PA) or synthesized de novo. The
secretory signal sequence is joined to the 2zsig33 DNA
sequence in the correct reading framwe. Secretory signal
sequences are commonly positioned 5' to the DNA sequence

30 encoding the propeptide of interest, although certain
signal sequences may be positioned elsewhere in the DNA
sequence of interest (see, e.g., Welch et al., U.S. Patent
No. 5,037,743; Holland et al., U.S. Patent No. 5,143,830).

Cultured wammalian cells are also preferred

35 hosts within the present invention. Methods for

introducing exogenous DNA into mammalian host cells



manmal i an cells include the COS-1 (ATCC No. CRL 1650), 20 COS-7 (ATCC No.
CRL 1651), BHK 570 (ATCC No. CRL 10314), 293 (ATCC No. CRL 1573: Graham
et al., J. Wimps/d42840 ol . 36:59-72, 1977) and Chi nese hansterpcgm 0p20

CHO- K1, ATCC No. CCL 61) cell i nes. Addi tional suitable cell Ilnes
are known in the art and avail able frompublic 25 depositories such as the
Anerican Type Culture Collection, Rockvill e, Maryl and. I n general,
strong transcription pronDters are preferred such as pronoters from
SV-40 or | cytanegal ovirus. e. Pat ent._ No.

Other  suiBgBrde CadcdiB é%héDSP érfrem%élatefih%@m ?‘?Hﬁ%o(ﬁlﬁer et

net al | ot hi gnei,ncaganes q43%, Pmeat o%-sak: b 78n82 Peaindson,, @ﬁﬁa;aés,c afl ch
. are incorpgrat d her y r and ade r maj Qr ate

. pronoter. defiefics”' 7: E?)?(m Ct %akr%mgear{eéaq{y usfrye) tolt%s’eljér}.ét—%mgz

. cul tured mBemab6an r$ﬂ3b,|nﬂ@onnqﬁoﬁatxm@n (NeAwkesn bedn 83 . ,i nEMBOedT .
 Such cgll§ . g3neaaeOMabyy) ! of i glRerdh  medibReY ecm&afectqeé

t hat have en cul
presence oflAusubed| eeti velagentdand a

nterest t@iEABLY PIRGRNYWILEyT & I SYnkO e, ﬁ&ablﬁgéwnsflqgoe&@e A

preferred Serecta mar ke gene encodlng resistance to

' anti bioti cmﬁééﬁﬁéi‘in t@nsé:écéb‘tq’rbn (ﬁéwéah’r"rN@&ﬁﬁH £h e 'prgggﬁéele?‘@f
neonyci n- 19oypecdedgrofiicheds & 418 pycide 19 ke, SedFxy) OrhISd/St\ﬁﬁﬁal

G ERCREE RERTET L S DTN I T Y
Amplificatile®9; i Wangi ehd dit FiberlO Natubter Med .t randiéclant L9961t he
presence Oﬁvhicbnow 4f¥el 1Qfcorpdllt &f! efll il 29BY QEe%QﬁE el ”Creasrhrf@

t he anount el ective. agent to select for ceI at produce
| evel s of prodeictjosduces ofecembinpntr odpnedypepdidies In guldiuredd

anpl i fi abl era%elaqqta%blceelr@sr keg Hisé'l'&%‘érd)f Of &4 CekAmpadUctidseLeVRnGhc ers

resi stance to nethotr exa resi stance genes .9
hygr omyi n &lesi & ePaten*'nuNP. &I"ng%’ ezsq%'t Fegenp@toftin U-S- Patent
acetyl tranycer as€)84@%0; BEHlmitde etised., U.A temraémueNormmkm, gdmi

I ntroduce ahd Ringold, U.S. Patent No. 4,656,134, which are
incorporated herein by reference. Preferred cultured

mammalian c¢ells include the CO0OS-1 (ATCC No. CRL 1650),

20 CO0S-7 (ATCC No. CRL 1651), BHK 570 (ATCC No. CRL 10314),

293 (ATCC No. CRL 1573; Graham et al., J. Gen. Virol.
36:59-72, 1977) and Chinese hamster ovary (e.g. CHO-K1;

ATCC No. CCL 61) cell 1lines. Additional suitable cell

lines are known in the art and available from public

A 9L &6

25 depositories such as the American Type Culture Collection,
Rockville, Maryland. In general, strong transcription
promoters are preferred, such as promoters from SV-40 or
cytomegalovirus. See, e.g., U.S. Patent No. 4,956, 288.
Other suitable promoters include those from

30 metallothionein genes (U.S. Patent Nos. 4,579,821 and
4,601,978, which are incorporated herein by reference) and
the adenovirus major late promoter.

Drug selection is generally used to select for
cultured mammalian cells into which foreign DNA has been

35 inserted. Such cells are commonly referred to as
"transfectants". Cells that have been cultured in the



al tered phenotype, such as green fluorescent protein, or 20 cell surface

proteins such as C4, CD8, Cass | MHC, pl acent al al kal i ne phosphat ase
may be usedybQgaiisb transfected cells fromuntransfected pefrhusstryseoch
means as FACS sorting or magnetic bead separation technol ogy.

O her hi gher eukaryotic cells can also be used 25 as hosts, including plant
cells, insect cells and avian cel | s. 24The use of Agrobact erium
rhizogenes as a vector for expressing genes in plant cells has been

revi ewed by Sinkar et al., J. Biosci. (Bangalore) 11:47-58, 1987.

Tr ansf or matpossdice nsecttheel desl el v odgehtorndf dve e'agafleSO:qDopapsptﬁltées

therein is disclaosed, b Guarln et al 2,222 d

W PO publ i S11%n RFGELSS. I?E%H c%ﬁ?%e%}én%be [ r#égfc xgrdelc\% ttﬁg ot

r econbi nant"mn®vtrassfectaQMﬂl y Meprefdrredmsalicsyrapim varkeor dita

nucl ear ?Q?ﬁedrgﬁb %siﬁﬁ %!)3 tcpl\léheenﬁﬁ@'l@ﬂottﬂ:e né r§5
0 acul o

polypeptlde | nserte viral genone in pl ace o
AcNPV po'$y %tsfé!he@ocﬁﬁ‘?grls%@]uéﬁ‘éelﬁy the presence of a neOmYCln-

25 %&t%nakhgds suc_H"eaé | §Sh1BS drhecHd atli kbonal sepé bedoRf systems
honol ogous I nat i bet ween wi | d-type AcNPV and gev%tra sf r

vect or cont®®Ni AgSPh&ES st FPaﬁR‘E&feﬁfeAc EXPLEGFERle Pabl

i nsect cellgenee. gof SFY%imedisst, aread i gmudeats Wi t redielrdeldype BoNPV and
transfected w th, a. trangfer ctor . nprisin 933

pol ynucl eot |%‘8pflgbf)%'l;é8?y | i nkeé‘ lgﬁcﬁglﬁﬁ\l} pofLyhedgl h béﬁe (T ¥hot &Y
term nator cahuufimktngnséqueanes inSeshe Kpngsencad ofnd lowogswel dof D.,

The Bacul Ot‘_’ﬁ Uss&l%e%ﬁ{ %@Rr@’%\ﬁﬁ‘ aﬁ:hé‘l x‘r@z[b&éé‘iﬂ Y G dgyndaidon, ¢

Chapman & Ha ) Bacul ovirus Expression Vectors:
A Labor at o??le‘xAMﬁuaﬁge%w%r rRelegtor Eounisetss t (i ies Produsms.

Richardson, 1&veDs, &f. . tﬁécuﬁs\ffaﬁ@@sExafesghen Eﬁ@ﬁ:@@&b&d geli«ﬁtéﬁods 20
Mol eoular Bl e8ied oLt o M SVIRIBPLERR, dencd?®Se WYL ccnare
bacul ovis usraffictasent amhdictsi g3 fersri yvesibyanclkee podyhedthot rexetss er.
Recombi nant o ¥ifalyy g SUAEKS MG NGLGLY (TBLN0dS COPURPE Yr USeH idt L1k art -
multi-drug resistance, puromycin acetyltransferase) can
also be used. Alternative markers that introduce an
altered phenotype, such as green fluorescent protein, or
20 cell surface proteins such as CD4, CD8, Class I MHC,
placental alkaline phosphatase may be used to sort
transfected cells from untransfected cells by such means
as FACS sorting or magnetic bead separation technology.
Other higher eukaryotic cells can also be used
25 as hosts, including plant cells, insect cells and avian
cells. The use of. Agrobacterium rhizogenes as a vector
for expressing genes in plant cells has been reviewed by
Sinkar et al., J. Biosci. (Bangalore) 11:47-58, 1987.
Transformation of insect cells and production of foreign
30 polypeptides therein is disclosed by Guarino et al., U.S.
Patent No. 5,162,222 and WIPO publication WO 94/06463.
Insect cells can be infected with recombinant baculovirus,
commonly derived from Autographa californica nuclear
polyhedrosis wvirus (AcNPV). DNA encoding the 2zsig33
35 polypeptide is inserted into the baculoviral genome in

place of the AcNPV polyhedrin gene coding sequence by one



The second met hod of maki ng reconbi nant 20 bacul ovi rus utilizes a

t ransposon- based system descri bed by Luckow (Luckow, V.A, et al.
Virol 67: 4566 9%6H42840993) . This system is sold in the Bﬁ@“&sgs/%éo
Ki t (Life Technol ogi es, Rockville, NMD). This systemutilizes a -
transfer vector, pFastBacl[err] (Life Teghnol ogi es) containing 25 a Tn7

§ transposon to nove the DNA encodi ng the Zsig33 pol ypeptide into a

1 bacul ovirus genone maintained in E. coli as a large plasmd called a
"bacm d." The pFastBacl[err] transfer vector utilijzes the Ac NPV

pol yhedr i n qfr oEgeemetdiods qr i Fde helEkpr dési BRe oft Bask A bf Meib@ceset in
this case pmALSRZ DNAOYEYSMbinAkASBHHWidd wedd-thpe BRUHV ethdate a
consi derabl e degdree. The polyhedrin ronot er aﬁ% E éem)v%lgﬂgnd
subst i t ut e AR The EEE ATV FPREBRING pEbeei ASTI35r ofbRBFefal BY

Pcor, p6.9 suqdhde®Hnot esphivhbte insscexprekbed eard.i eSFon taglbacuapeirus
I nfecti 35 been s to be nt ou essi ecreted
pr ot ei ngb.n %gg hfl—?f‘?l By insl andAgﬂggee,%‘gg. Di,rfag{séggr%p{eé wHER "4

26 Vi rotarvEf €y 1- 6redt&90 Btmmmgslrigc et #@sig3B GerPQliymlcleotide

75: 1551- 6, d, dp%!%‘%{'
270: 1543-9, Jpge%%&ﬂp such transﬂt er c\}\g}{]o consjf?uc ene %)rt or Iong
ver si on of Q&mm‘t‘r%rpréﬂél £ Rnkpigosegueassse us&ge, l\?ﬁ*%veﬁ' K.r gaBfler

vect Olrs carpdifsee, CfﬁSbr uct ?ﬁewhlsfafwlgﬁhaﬁﬁs t h@xﬁgrésgeoﬁw @@%tsse@r et or%
Si gnal sequences WI seqre or na éﬁ‘%nces erive Hq(]-E' I Nsec
—3%9—%5%%4-&—@& C

proteins® L Ul klenc  Red dy%t Broi d

d ucosyltraésfesr]ase (@Eﬂ, \_}mg m@mmttvwﬁbﬁmtro@n,LaGadsfsibaﬂz
CA), or bacbgljl ow{

(Ph e San_Di, can se
constructs —=ogRy e;ﬂ ac ﬂ¥e na rgm 5%"?55?’&?’0?“5 Snal gsagénc In
addi ti on, tRkolsdedsemct €r.s Ixan Edcl, udaca i B

encodi g anyGRdADe 1 fr@gma&eensag @Igi%%%iz’ tfcrawals Jthﬁuﬁéaae%ggsém 933
pol ypepti de, 1 I tope tag (G ussennmeyer

al ., Priz N95- Aafume}. mpEomsmation ggdFhinjspRg Jél%%‘cqqmc&&é k¥iddh in
the art, pesthli@nshela YEEIMinafONbACHIYirEs g83ch k®ntains zsig33

driven by the polyhedrin promoter. Recombinant viral

stocks are made by methods commonly used in the art.
The second method of making recombinant
20 baculovirus utilizes a transposon-based system described
by Luckow (Luckow, V.A, et al., J Virxol 6£7:4566-79, 1993).
This system is sold in the Bac-to-Bac kit (Life
Technologies, Rockville, MD). This system utilizes a
transfer vector, pFastBacl™ (Life Technologies) containing
25 a Tn7 transposon to move the DNA encoding the zsig33
polypeptide into a baculovirus genome maintained in E.
coli as a large plasmid called a "bacmid." The pFa.stBacJ."M
transfer vector utilizes the AcNPV polyhedrin promoter to
drive the expression of the gene of interest, in this case
30 =zsig33. However, pFastBacl™ can be modified to a
considerable degree. The polyhedrin promoter can be
removed and substituted with the baculovirus basic protein
promoter (also known as Pcoxr, p6.9 or MP promoter) which
is expressed earlier in the baculovirus infection, and has
35 been shown to be advantageous for expressing secreted
proteins. See, Hill-Perkins, M.S. and Possee, R.D., J Gen



transformed into E. Coli, and screened for bacm ds which 20 contain an

I nterrupted | acZ gene indicative of reconbi nant bacul ovirus. The bacm d
DNA cont ai idsk/4266 recombi nant bacul ovirus genone is i solmi®dsIsGEIY
comon t echnl ques, and used to transfect Spodoptera frugiperda cells,
e.g. Sf9 cells. Reconbi nant virus that expresses zsig33 is 25
subsequent |y produced. Reconbi nant viZfal stocks are made by net hods
comonly used the art. The reconbinant virus is used to
infect host cells, typically a cell Iline derived from the fall

gr rTyworrnk ¥pegD ptﬁr@ﬁr-_wgi pﬂ?]@l@, BSamngi,n Beoer dt aﬁick:r 3©e|namd1rol f
ast er na i_qt echn |ncpe j_catjons o
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cell line gs Rikwd HC bmFiZ/HIZ{Btr?] 9, webb.li nén( | suchr oueam) s fleri wezkfonm
Tri chopl us # 0, . ciaklh | |l e
serumfree&%gkr&é}ta "are %g% t%rgag%%anﬁ%%%?afgoﬁ}% ?%HX %c?t%éagﬁt?
nmedi a @reprshober [can (k¢ f esedechiMingpesy, braneder gpactors can be

27 (ExBhee L8Ry SHATER fQépwee Sf@neel hatigad Beieald Oﬂs,%‘i{féé&ry

(JRH Bi osci ences, Lenexa, K$ Express FiveJerr] = (Lif

Technol ogi gdgnpdr Semiences Wekhs Seﬁ?@t&éﬂf sSapBadr oFpAprcesy r‘%ﬁﬁ’a‘ﬁe‘i

i nocul ati Oﬂreﬁmsmsfe@i @Eﬂﬂ:@ﬁn@ite' ¥od SexahPfierr]ab ewdtsrdpya slemsaly of
1-2 x 10[err%} cells 2 wg‘u&qh reco |nantfw ral gs added at
2 mul ti pi | BPEYSBFe” ER0RY SVAT TR0 BRI L o SO REF St B RT3,
The 10ecb&b| Méel iwve ins-(Infeictrediens| | Sarypbedl, | yChF oduse ﬂdm:ulo\rlrus

r econbi nan&Rn% q%ﬁagﬁk;ﬁgg ti ggnatDlJe 72 c{}ﬁuréar?oﬁ% uégdl [?_%1 Ia@gts

secrete It IngTerriclency nto re IS
usual |y hat@eslt@ilaxae h&bes rws:,xve zsnsrﬁéctsgﬁret%m r$1§1ﬁg@l| cﬂeqtsems@d to

separate g cghhigeion I omdfier apdivundsuperaa antlo1ddie syweral épdne

cont ai ni ng t he zsi g33 Xo ypeptide is filtered t roug m cropore 15

filters, uSyaiPy o3 ['|NR| fREEAdNSI A0 ePPFBE@lera& Asedhs Ferral | y

descri hsd ke rayaukablfe tdhab efirassdmmsi §3 1 Kpdiigypeptli.deA faﬁd aeansee, R D. ,

Ibid.; O Rel I

Subsequent plﬁlrl%f|dc2(}1]t|e§nlt°peft§%e(§’§?a§§n8 ypéptlde%r fh@roc) N

can be Acad Sci. 82:7952-4, 1985). Using a technlque known 1n
the art, a transfer —vector containing zsig33 is

transformed into E. Coli, and screened for bacmids which

20 contain an interrupted lacZ gene indicative of recombinant

baculovirus. The bacmid DNA containing the recombinant

baculovirus genome is isolated, using common techniques,

and used to transfect Spodoptera frugiperda cells, e.g.

Sf9 cells. Recombinant wvirus that expresses zsig33 is

25 subsequently produced. Recombinant viral stocks are made
by methods commonly used the art.

The recombinant virus is used to infect host

cells, typically a cell 1line derived from the £fall

armyworm, Spodoptera frugiperda. See, in general, Glick
30 and Pasternak, Molecular Biotechnology: Principles and

Applications of Recombinant DNA, ASM Press, Washington,
D.C., 1994. Another suitable cell line is the High FiveQ™

cell line (Invitrogen) derived £from Trichoplusia ni (U.S.
Patent #5,300,435). Commercially available serum-free
35 media are used to grow and maintain the cells. Suitable
media are Sf900 II™ (Life Technologies) or ESF 921™



20 achi eved usi ng net hods descri bed herein. Fungal cells,

I ncl udi ng yeast cells, and particularly cells of the genera

Sacchar onycwe 98@e84@i chi a, can al so be used within the presgﬁ?quﬁvgsr???on,
such as for produci ng zsig33 fragnments or polypeptide fusions. 25 -
Met hods for transform ng yeast cells w kR exogenous DNA and produci ng
reconbi nant pol ypepti des therefrom are di scl osed by, for exanple,
Kawasaki, U.S. Patent No. 4,599, 311; Kawasaki et al., U S. Patent No.
4,931, 373;

Brake, U.S. Patent . 4, 87Q,008; | ch et Y
Pat ent No. (EXBE¥®SFi®n 4 Smw?gyéél% athe %f% ?%ﬁﬁt e aﬁx4?§&§f)@%,m
{ Which are i(grur ppiatedeheesi,n begnesher eKSe. or TEapskesnediveld™ atkife

selected b enqgtype determned hy . the.sel egt,abl Kk C nly drug
resistance¥8ggpﬁgoéqe§giI'?ﬂf? = gr oWPitn S &Sabsgﬁgg %?ﬂgépg%Fiéﬁﬁggn JE
nutrient 35rofe.gn, inecclacjon dJdepsifer el epproxisyatelyf @-Juse i B0
yeast ig t ecto m di s¢l_ose YV 6K i : :

28 5 Qgﬁgafll,?g(% sﬁeééfﬂéﬁt ‘ﬁ% &4?33% l31703) a&%?%h ﬁl See G ahdlSr id
cel s to rgeombdingsttedvibpl gebeck ia afdedseakort aifigiplicity of

media.  Suhtabls RY OIMSEY Sorahd 1t &N 1@ OhSref @ PixBLIP near 3. ¥RASt
I ncl ude those fromglycolytic enzyne genes_{(see , 5 e.0,, Kawasaki
U.S. Pat eKECREPINANS0g Vimus-IqFRRFRA efells typicglly ypzodigentthe.
4,615, 974; rgaﬁn&'i_tria@fg: sz§ig§’§t el)giolypeptide Ngt ﬁ,WJ{ﬂgzﬁogmsch PO et -

I ncor por.at ed _herein eference) . . and al co e rQgenase, .
Genes, 10 SIBEEEI T Sndapereate it with yadVingPhbic anE, WEN Ehe
5,139, 936 aedi&inG61l, Thé, adiitnlre is udilly eharmestpdr &t &dhoherseipostby

ref erence. . or i : . i SY SR r ﬁﬂﬁEF a ,d di ng
Hansenul a 6&%?0@%&, ”%ten%rhfugagc]h?nzoégcc aron{:/ges poan%% the %g_ﬂg

Kl uyver onyégem the geedium (supernatapitiyyerBify cBYPEragrrns, agntagbng
maydi s, Pighied pAStPId S, pBLgPeariaui | iy Mtdidered CBh&oud®l hatid+SSorand
Candi da ) 15 rraltol'i‘i are known in the art. See, for exanpl % G eeson
ot al . 157 EALFETH ¢ BERBRLY 19> ASASHN BG5S THRES and EARRAUTSS Used aypg
Pat ent Nogen®x@32,2 7@escripefelgl lahviadlatelld slaidyabéry manuals (Kindj zed

according o the ngthods, of MKy gnt ey dly,; YoPreilly, D.R. et al.,

ibid.; Richardson, C. D., ibid.). Subsequent purification

of the 2sig33 polypeptide from the supernatant can be

20 achieved using methods described herein.
Fungal cells, including yeast cells, and

particularly cells of the genera Saccharomyces and Pichia,
can also be used within the present invention, such as for
producing zsig33 fragments or polypeptide fusions.
25 Methods for transforming yeast cells with exogenous DNA
and producing recombinant polypeptides therefrom are
disclosed by, for example, Kawasaki, U.S. Patent No.
4,599,311; Kawasaki et al., U.S. Patent No. 4,931,373;
Brake, U.S. Patent No. 4,870,008; Welch et al., U.S.
30 Patent No. 5,037,743; and Murray et al., U.S. Patent No.
' 4,845,075, which are incorporated herein by reference.
Transformed cells are selected by phenotype determined by
the selectable marker, commonly drug resistance ox the
ability to grow in the absence of a particular nutrient
35 (e.g., 1leucine). A preferred vector system for use in
yeast is the POT1 vector system disclosed by Kawasaki et




Patent No. 4,935,349, which is incorporated herein by 20 reference.

Met hods for transform ng Acr enoni um chrysogenum are

di scl osed RyoSuHshe et al., U S. Patent No. 5, 162, R2BUS®BINS6A8 | S
i ncorporated herein by reference. Met hods for transform ng

Neur ospora are di scl osed by Lanbowi tz, U. S Pat ent No.
4,486, 533, whi ch S 25 i ncor p8r at ed hereln by reference.
Transforned or transfected host cells are cul tured

according t c vent i ced ul tur.e

cont ai ni ng? ﬁut E’e%t E}nncoe%{)hg %ﬁ%ﬁé’%ﬁfm‘d’ e allows trg% fﬁ@med
growt h of tk&lshosen hest sedkeksed A)wargmwtlmf in glusosesaiomab!lellnmil a,
| ncludi ng gefi ged %&%C% &%’Fg' %nd terminatdkE KAGWN wdd jhhe

art and generally car source, a nitrogen
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al so cogtagn SUChK&xP&'EQla?mSUaé Patent N&IOW EJRCIDIS GLirRpinHA &%
required. The growth _nedium 35 will general 1 sel ect Tor cells
U.S. Pagent

cont ai ni ngdthe dkcyenBasept No. 4,615,974; dnd Sitter,
: added DNA f.. f49r97e;>g@r9m e, whl ¢ig §@éeghb@&parac’ﬁd cheﬁeynl by referessential

| nutrient whi ted th | ect K th
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. 35[err ["tures are provi fficiént aeration
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t fermentors referred 10 culture medi um f.or I|ca s YEPD

" (2% D- gl ucSEE: {24 %I?fccf T PepHE” (Dif & A %lFa}g?lg%s &%
M), 1% KlB@&teQ[o@fydeg/eﬁsagEthactUiﬂiagloLmlagvrdaIs),r|Bs):hle Qﬁ@bc&dﬂ‘u ne
{ 0

| o seoe S b pemeniia  SORES®ReLRRE S840 hgnaias
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precipitati on nd acid_or cha,otr e ext ract Laon
fracti onat i€ %of %&H‘E‘E@G—J@%iﬂha $3258~/PPI c?é"téj%n l9g§t @Béi rﬁﬁ?qgﬁcl ude

hydroxyapatLEE, Parenexciusi oa, sBBL G 7and Aspergillus cells may be

utilized according to the methods of McKnight et al., U.S.
Patent No. 4,935,349, which is incorporated herein by
20 reference. Methods for transforming Acremonium

chrysogenum are disclosed by Sumino et al., U.S. Patent
No. 5,162,228, which is incorporated herein by reference.
Methods for transforming Neurospora are disclosed by
Lambowitz, U.s. Patent No. 4,486,533, which is

25 incorporated herein by reference.

Transformed or transfected Thost «cells arxe
cultured according to conventional procedures in a culture
medium containing nutrients and other components required
for the growth of the chosen host cells. A variety of

30 suitable media, including defined media and complex media,
are known in the art and generally include a carbon
source, a nitrogen source, essential amino acids, vitamins
and minerals. Media may also contain such components as
growth factors or serum, as required. The growth medium

35 will generally select for cells containing the exogenously




20 reverse-phase high performance |iquid chromatography. Sui t abl e
ani on exchange medi a I ncl ude derivatized dextrans, %9Fro
cel l ul ose, wobysasyd ani de, specialty silicas, and the A SMSSEKE
QAE and Q derivatives are preferred, w th DEAE Fast-Fl ow Sephar ose
(Pharmacia, 25 Piscataway, NJ) being pgyticularly preferred. Exenplary
chromat ographi ¢ nedi a i nclude those nedi a derivatized with phenyl ,
butyl, or octyl groups, such as Phenyl - Sepharose FF  (Pharmaci a),
Toyopear | butyI 650 %Toso Haas, I\/bntgorrer yville, %0:\2 . ,
Oct yl - SephaPGEd A Nt af ORNB*ERR180 drue: sebeChiPRadtyd&i1¢ienny, in
such as Ambeichrossétt7al nu(t'EQ%.Qld-laaslﬁl)xlénd w&a Id:dslepleﬁenta:aJl e]@pl i the
i ca- base resins ce

ts includ I b
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[ nsol ubl ¢ undar, Lhe, ondi tLongel) M ChbdfieYe PG adkBudtd!StburdDESeor

supports “nmay Wwthr

30 gr oyeschidrat nikywgent aacrmmhragfe pratel ert By adni ao tegmmgyature of
carboxyl grgﬂ&ﬁsabfo@dw' AHRUPS, YA 08Y Il AURSs ARAOT provaBRONYGER! ©
nol et 1 es. res i ncl ude cyanqQgen brom de

es of coupling chem
activation, w@eﬂm@%ueermwaeby %wwrr%al BEBRSde SUt | ¥t PBaking
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eri vatl ves or car QaQai e oupl | em str.1 es S € n 0 er
o S e G | AT A WP qe et Tea nd s yern (3% A1G18608E,
avai | abl e f2%nBactoiér Pegitonsupbifecs. Labdikatbhodiesf, orDdi@rdindi Mi)recapt or
pol ypept'de%%cﬁ%%“fgﬁgésﬁmé’k?r%@ Wolile cq ﬁé&?&é‘&t&&@%)af to go®d eg&gBQn%f a

particul ar routi ne design and i's determ ne
part by trmaandpﬁo@@&%lbsleuﬁlnehe chosen support. ~See, for exanple
Affinity Chromat ographgx%Agggggl Ele"c%nﬁsl%‘érh?démgﬁ@r e&ﬂd@s

Bi ot echnol ogy, Uppsal a Z tldes of the
present %hveiy %‘&n bersing go| é@?W@‘H—%‘Ptat i pd ‘Prsmal ‘F°§Y§€téﬁé‘allow

pl. For pwexafideeienl yn@éﬁn@@é ofariche iR eNt lnvenhmaﬁm&\n bguifakeund
to anionic exchan I3 at ow R val O he
precipi ion and acid or ¢ aotrope extractlon may be used
for fractionation of samples. Exemplary purification

steps may include hydroxyapatite, size exclusion, FPLC and
20 reverse-phase high performance 1liquid chromatography.
Suitable anion exchange media include derivatized
dextrans, agarose, cellulose, polyacrylamide, specialty
silicas, and the like. PEI, DEAE, QAE and Q derivatives
are preferred, with DEAE Fast-Flow Sepharose (Pharmacia,
25 Piscataway, NJ) being particularly preferred. Exemplary
chromatographic media include those media derivatized with
phenyl, butyl, or octyl groups, such as Phenyl-Sepharose
FF (Pharmacia), Toyopearl butyl 650 (Toso Haas,
Montgomeryville, PA), Octyl-Sepharose (Pharmacia) and the
30 -like; or polyacrylic resins, such as Amberchrom CG 71
(Toso Haas) and the like. Suitable solid supports include
glass beads, silica-based resins, cellulosic resins,
agarose beads, cross-linked agarose beads, polystyrene
beads, cross-linked polyacrylamide resins and the like
35 that are insoluble under the conditions in which they are
to be used. These supports may be modified with reactive
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20 nethods of purification I ncl ude purification of

gl ycosyl ated proteins by lectin affinity chromatography and i on exchange
chr omat ogradpaxwgmgods in Enzynol ., Vol. 182, "Cui de to RraIt/e$98/05620
Purification™, M utscher, (ed.), Acad. Press, San Diego, 1990,

pp. 529-39). Alternatively, 25 a fusion of the polypeptlde of interest and
an affinity tag (e.g., polyhistidine3%maltose-binding protein, an

i mmunogl obul i n domai n) nay be constructed to facilitate purification.
Protein refolding (and optionally reoxidation) 30 procedures my be
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The polypeptides of the present invention can be

i ds

hat are ,crotecte
tOI‘ :

igsolated by exploitation of small size and low pI. For
example, polypeptides of the present invention can be
bound to anionic exchanges at 1low pH values. Other
20 methods of purification include purification of
glycosylated proteins by 1lectin affinity chromatography
and ion exchange chromatography (Methods_ in Enzymol., Vol.
182, "Guide to Protein Purification", M. Deutscher, (ed.),
Acad. Press, San Diego, 1990, pp.529-39). Alternatively,
25 a fusion of the polypeptide of interest and an affinity
tag (e.g., polyhistidine, maltose-binding protein, an
immunoglobulin domain) may be constructed to facilitate
purification.
Protein refolding {(and optionally reoxidation)
30 procedures may be advantageously used. It is preferred to
purify the protein to >80% purity, more preferably to >90%
purity, even more preferably >95%, and particularly
preferred 1is a pharmaceutically pure state, that is
greater than 99.9% pure with respect to contaminating
35 macromolecules, particularly other proteins and nucleic
acids, and free of infectious and pyrogenic agents.



20 reactions from occurring during the assenbly of the

pol ypepti des. The alpha-amno protecting group is sel ectively
renoved 't owaldg@Ay¥gseuUbsequent reaction to take pl ace at tRET/US8/05620
am no-term nus. The conditions for the renoval of the al pha-am no.
protecting group do not renove 25 the sjde-chain protecting groups.
The al pha-amno protecting groups * those known to be useful in
the art of stepw se pol ypeptide synt hesi s. I ncluded are acyl type

- protecting groups (e.qg. formyl, trifluoroacetyl, acetyl), aryl
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protecti Ng=GroNPsSi &M €i 8 2carfi®d out with amino acids that are

protected at the alpha-amino terminus. Trifunctional

amino acids with 1labile side-chains are also protected

with suitable groups to prevent undesired chemical
20 reactions from occurring during the assembly of the

polypeptides. The alpha-amino protecting group is

selectively removed to allow subsequent reaction to take

place at the amino-terminus. The conditions for the

removal of the alpha-amino protecting group do not remove
25 the side-chain protecting groups.

The alpha-amino protecting groups are those
known to be wuseful in the art of stepwise polypeptide
synthesis. Included are acyl type protecting groups
(e.g., formyl, trifluoroacetyl, acetyl), aryl type

30 protecting groups (e.g., biotinyl), aromatic urethane type
protecting groups [e.g., benzyloxycarbonyl (Cbz),
substituted benzyloxycarbonyl and 9-fluorenylmethyloxy-
carbonyl (Fmoc)], aliphatic urethane protecting groups
fe.g., t-butyloxycarbonyl (tBoc), isopropyloxycarbonyl,

35 cyclohexloxycarbonyl]l and alkyl type protecting groups



pent anet hyl chr oman- 6- sul f onyl (Pnt) or 2,2,4,6,7-

pent anmet hyl di hydrobenzof ur an- 5- sul f onyl ( Pbf) for ar gi ni ne,
trityl for \@39957{394 cysteine, glutam ne and hi sti di ne, plcantsosusezt f or
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for lysine and trypt ophan For the synthesis of
phosphopepti des, either direct or posSf-assenbly incorporation of the
phosphat e group is used. In the direct incorporation strategy, the 30
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methyl,  beezy.,, Bé’nzﬁﬁrttiaﬂf)uén iRethpDs . mhenbseéfyrred prvtamiing .
benzyl or hen t Boc ﬁem stry. Direct incorporation of
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Pepti de benzyloxycarbonyl for lysine, formyl for tryptophan and 2-

bromobenzyl for tyrosine. In Pmoc chemistry, the

20 preferred side-chain protecting groups are 2,2,5,7,8-
pentamethylchroman-6-sulfonyl (Pmc) or 2,2,4,6,7-
pentamethyldihydrobenzofuran-5-sulfonyl (Pbf) for
arginine, trityl for asparagine, cysteine, glutamine and
histidine, tert-butyl for aspartic acid, glutamic acid,

25 serine, threonine and tyrosine, tBoc for 1lysine and
tryptophan.

For the synthesis of phosphopeptides, either
direct or post-assembly incorporation of the phosphate
group is used. In the direct incorporation strategy, the

30 phosphate group on serine, threonine or tyrosine may be
protected by methyl, Dbenzyl, or tert-butyl in Fmoc
chemistry or by methyl, benzyl or phenyl in tBoc
chemistry. Direct incorporation of phosphotyrosine without
phosphate protection can also be used in Fmoc chemistry.

35 In the  post-assembly incorporation strategy, the
unprotected hydroxyl groups of serine, threonine or
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Synthesis" (2nd Edition), (Pierce Chem cal Co., Rockford, L,

1984) and Bayer & Rapp Chem Pept. Prot. 3:3 (1986);
At her t on WO 9842840So| i d Phase Peptide Synthesis: A 25PCBP§€8?&8%{1
Approach, IRL Press, Oxford, 1989. Ii The C-term nal am no
acid, protected at the side zghain if necessary, and at the
al pha-amno group, is attached to a hydroxyl net hyl resin
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O oot S MR b SR TGSt oo FpIRRIL B A ¢ ves
polyethyleneglycol-grafted, with or without a handle ox
linker, with or without the first amino acid attached, are

20 commercially available, and their preparations -have been
described by Stewart et al., "Solid Phase Peptide
Synthesis" (2nd Edition), (Pierce Chemical Co., Rockford,
IL, 1984) and Bayer & Rapp Chem. Pept. Prot. 3:3 (1986);
and Atherton et al., Solid Phase Peptide Synthesis: A

25 Practical Approach, IRL Press, Oxford, 1989.

The C-terminal amino acid, protected at the side
chain if necessary, and at the alpha-amino group, is

attached to a hydroxylmethyl resin using various

activating agents including dicyclohexylcarbodiimide
30 (DbcQ), N,N'-diisopropylcarbodiimide (DIPCDI) and
carbonyldiimidazole (CDI) . It can be attached to

chloromethyl or chlorotrityl resin directly in its cesium
tetramethylammonium salt form or in the presence of
triethylamine (TEA) or diisopropylethylamine (DIEA). First

35 amino acid attachment to an amide resin is the sgame as
amide bond formation during coupling reactions.



I ncl ude 4-di net hyl am nopyridine (DVAP), 3-hydroxy-3, 4-

di hydr o- 4- oxo-1, 2, 3-benzotri azi ne ( HODhbt ) , N-

hydr oxybenzgd 5%/@58% e (HOBt) and 1- hydr oxy- 7- 25 PCT/US98/05620
azabenzotriazole (HOAt). Each protected amno acidis used in .
excess (>2.0 equivalents), and the coupllngs are usually carried out in
N- et hyl pyrrolidone (NMP) or in DMF34CH2C12 or mixtures thereof. The
extent of conpletion of the coupling reaction can be nonitored at each

stage, 30 e.g., by the ninhydrin reaction as described by Kaiser et
al., Anal. Biochem ¥ 1H8¥wirkP70he attachment Afd ethet heesimt isuppadsenbly
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cel | contra dul ation nutrient upta
secreti on dmake@st(TREWBnzpKesits @ynpmuféunar amﬁ%@@st(HBPyU) 0-(7-

azabenzotriazol-1-yl)-1,1,3,3-tetramethyl-uronium
hexafluorophosphate (HKATU) and its tetrafluoroborate

20 analog (TATU) or its pyrrolidine analog (HAPyU). The most
common catalytic additives wused in coupling reactions
include 4-dimethylaminopyridine (DMAP) , 3-hydroxy-3,4-
dihydro-4-oxo-1,2,3-benzotriazine (HODhbt) , N-
hydroxybenzotriazole (HOBt) and 1-hydroxy-7-

25 azabenzotriazole (HOAt). Each protected amino acid is

used in excess (>2.0 equivalents), and the couplings are
usually carried out in N-methylpyrrolidone (NMP) oxr in
DMF, CH2Cl2 or mixtures thereof. The extent of completion
of the coupling reaction can be monitored at each stage,

30 e.g., by the ninhydrin reaction as described by Kaiser et
al., Anal. Biochem. 34:595, 1970.

After the entire assembly of the desired
peptide, the peptide-resin is cleaved with a reagent with
proper scavengers. The Fmoc peptides are usually cleaved

35 and deprotected by TFA with scavengers (e.g., H20,
ethanedithiol, phenol and thicanisole). The tBoc peptides



are changes in contractility of snmooth nuscle cells. For exarrpl e, the
contractile response of segnents of mammalian 25 duodenum or oth

gast r oi nt e¥Pi984P840snpot h nuscl es ti ssue (Depoortere et aF’CT’U538’°562°
Gastrointestinal Mtility 1:150- 159, 1989, incorporated herein by
ref erence). An exenpl ary inyyivo assay uses an ultrasonic

m croneter to neasure the di rrenS| onal changes radially bet ween
30 comm ssures and I ongi turdinally to the plane of the valve base
(Hansen et_al ., of Thor acj c. Surgeons 60: $384- 390, 1995).
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hnaly ol Y oiem OLIEE 155 008p 8 TAR 0T TR ot el REAS PaRFide cleavage
and deprotection include trifluoromethanesulfonic acid
(TFMSA) and trimethylsilyltrifluoroacetate (TMSOTE).

The activity of molecules of the present

4
i
4
4
1

invention can be measured using a variety of assays that

20 measure stimulation of gastrointestinal cell
contractility, modulation of nutrient uptake and/or
secretion of digestive enzymes. Of particular interest
are changes in contractility of smooth muscle cells. For

example, the contractile response of segments of mammalian

25 duodenum or other gastrointestinal smooth muscles tissue
(Depoortere et al., J. Gastrointestinal Motility 1:150-
159, 1989, incorporated herein by reference). An

" exemplary in vivo assay uses an ultrasonic micrometer to
measure the dimensional changes radially between

30 commissures and longiturdinally to the plane of the wvalve

base (Hansen et al., Society of Thoracic Surgeons 60:5S384-
390, 1995) .

Gastric motility is generally measured in the

clinical setting as the time required for gastric emptying

35 and subsequent transit time through the gastrointestinal
tract. Gastric emptying scans are well known to those




reference), I ncor poration of 5- brono- 2' - deoxyuri di ne (BrdVU) in

the DNA of proliferating cells (Porstmann et al., J. Immunol. Methods
82: 169- 179,44 98mssé NCOrporated 25 herein by reference), REF/UINEHS628f
tetrazolium Salts (Mosmann, J. Immunol. Methods 65:55-63, 1983; Alley.
et al ., Cancer Res. 48:589-601, 1988; Marshall et al., Gowth Reg.
5:69-84, 1995; and Scudiero et al., Cancé& Res. 48: 4827- 4833, 1988; all
incorporated herein by reference). 30 Assays measuring differentiation
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duodenum proxi mal 7]€j unum antr
proliferation 1nclude such assays as chemosensitivity to

neutral red dye (Cavanaugh et al., Investigational New
Drugs 8:347-354, 1990, incorporated herein by reference),
20 incorporation of radiolabelled nucleotides (Cook et al.,

Analytical Biochem. 179:1-7, 1989, incorporated herein by
reference) , incorporation of 5-bromo-2'-deoxyuridine
(BrdU) in the DNA of proliferating cells (Porstmann et
al., J. Immunol. Methods 82:169-179, 1985, incorporated
25 herein by reference), and use of tetrazolium salts
(Mosmann, J. Immunol. Methods 65:55-63, 1983; Alley et
al., Cancer Res. 48:589-601, 1988; Marshall et al., Growth
Reg. 5:69-84, 1995; "and Scudiero et al., Cancer Res.

48:4827-4833, 1988; all incorporated herein by reference).

30 Assays measuring differentiation include, for example,
measuring cell-surface markers associated with stage-
specific expression of a tissue, enzymatic activity,
functional activity or morphological changes (Watt, FASEB,
5:281-284, 1991; Francis, Differentiation 57:63-75, 1994;

35 Raes, Adv. Anim. Cell Biol. Technol. Bioprocesses, 161-
171, 1989; all incorporated herein by reference) .




f undus. The famly of gut-brain peptides has been 25

associated wth neurological and OCNS functions. For
NPY, a pept MR9&428#0 receptors in both the brain and the gutPﬁ E%m‘gmo
shown to stinulate appetite when adm nistered to the central nervous

system (Gehlert, Life Sci ences 55(6): 351-562, 1994) . Mdtilin
I mmunoreactivity 30 has been identified in different regions of the brain,

particularly the cerebellum and in the pitui tary (Gasparini et
b al., Hum Genetics 94(6):671-674 994 til Lo ou
coexi st with neurotra T)fser % stg% %/%utyrl Cc aci dgl ne%eré(; l‘f %J?nr

( Chan- Pat ay reBponseSy,m tBat imﬂudaqnwhemwewus Bradhé¥benal edranges in

Soc. 1124, ;38 manne PIYRENGY Rt HL 67 PV SRS IRd2eiBay| f8008s

- on feeding padavisirgtRosesnietdrereleage. PRRSh BERAYS 39r8) We3El 7ikgown
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QO her gut-brain pepti des, such enkephal in, VILP and secretin
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(r]I ate, behavireichrakfhdiai @ gggmhatat@ansl n@@émpnchayen bela;canh safeyJ nealbg ]
i gestive system erefore, sone portion thereof, cou e
expect ed to%ﬁ%%@rs'o;gge e; 'rof‘%s)é)?c:al associ ation. 10 Usi ng
site-specific changesIniwieke odnitite atidsue ahistDhtbsegornoksafvadefor
DY esent 10V ANAL08PLCan (BRLudIRde MR nBLErgh! 9L AN AN SLPar e/
Bi ol . pp%’é@CtO_PQ/Q@tC )Aﬁpég@mcgg@m@rtes h@'é@uﬁnwmpu%mqﬁ@am% in

conditions a330ci af,2d wiEbogaghhoi ntestyNgd hypgliebihibhy.  SUEHmBSunds
di arrhea and Crohn's eé.—?l sease. Anta onists are al.so useful as research

reagent s f ortAeidb fisngz§llﬁég BPiStFan8rFecBBEORLi ntRF adR¥ PROting
A zsig33 Ii g;ftﬁduﬂlaﬁﬂid&g poéﬁpepgaﬁer@aﬁtabsanlaa 20 cglsed dartrgpetilieqtion

chhl :atg % gcglac? se gbl?;gé'?nltl nkggg'é ar osegdggagssgl%:algﬁ lliggﬁort
resins, s|||dgg.est1ve enzymes in vivo and 1in vitro. For example,
agonist compounds are useful as components of defined cell
culture media and regulate the uptake of nutrients, and
thus are useful in specifically promoting the growth
20 and/or development of gastrointestinal cells such as G
cells, enterochromaffin cells and the epithelial mucosa of
the stomach, duodenum, proximal jejunum, antrum and

fundus.

The family of gut-brain peptides has been
25 associated with mneurological and CNS functions. For
example, NPY, a peptide with receptors in both the brain
and the gut has been shown to stimulate appetite when
administered to the central nervous system (Gehlert, Life

Sciences 55(6):551-562, 1994). Motilin immunoreactivity
30 has been identified in different regions of the brain,
particularly the cerebellum, and in the pituitary

(Gasparini et al., Hum. Genetics 94(6):671-674, 1994).
Motilin has been found to coexist with neurotransmitter y-
aminobutyric acid in cerebellum (Chan-Patay, Proc. Sym.
35 50th Anniv. Meet. Br. Pharmalog. Soc.:1-24, 1982) .
Physiological studies have provided some evidence that




based resins, polystyrene, cross-linked polyacryl am de, or i ke
materials that are stable under the conditions of 25 use. Met hods f or
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i ncl ude am ne chem stry, cyanogen brom de activation,
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surface ofbeaacEé¥episy tl'tﬁwlcblgeStUé% syptefhi s ThergépramemSi33 i sProsed

by Ka”SSOPSonJe |];56ﬂ>lﬁl£n h@ié&%lsf,loc B 228 4Qexgdfdeand: €unnitghagbasd
Vells, J. 1993. A receptor, ant i body,

menmber or neu??gﬁ%‘ﬁ?l §SE89%1FE?1?Py attached, using anine or sul fhydryl
chem stxy, to dextranUnhgr$it&m{spécelﬁitaodftmhg@sgalrd thef i hnniwiot hianldt he

flow cell SAuchB S 'eng2gsedel? ANANENLA BRa108ld oo

l'i gand, epl?ope e conplenen | - COMnp errent
jpair is presage thath t&me sm}ﬂh@r | engiddomisiist o adeniahdbi @rzenare@a@t or,

ant i body oragBAbets rEmRACIAYF! Y GaUSI Nfedr £BBC diflbrh Ne st ruick! 1 agE bYe
i ndex of the medium which i$ detected as a change I_n surface_plasnmon -
resonance oPPt®edgol 42 Pﬁl)m Apfieg yisttein a??%msufsﬁé%tefr?ﬁna??-bﬂlﬁfilon-
and of fagat wndltléﬁ@mamudaidﬁeml wethf fgadtyo Lave beigalc hpbenoanUity
assessment Of tOlsChI or’ret bl cHrc%m s disease. ng_ggd glnr::].%tsg are
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also useful as research reagents for characterizing sites
of ligand-receptor interaction.
A zsig33 ligand-binding polypeptide can also be
20 used for purification of 1ligand. The polypeptide is
immobilized on a solid support, such as beads of agarose,
cross-linked agarose, glass, cellulosic resins, silica-
based resins, polystyrene, cross-linked polyacrylamide, or
like materials that are stable under the conditions of
25 use. Methods for linking polypeptides to solid supports
are known in the art, and include amine chemistry,
cyanogen bromide activation, N-hydroxysuccinimide
activation, epoxide activation, sulfhydryl activation, and
hydrazide activation. The resulting medium will generally
30 be configured in the form of a column, and fluids
containing ligand are passed through the column one or
more times to allow ligand to bind to the zreceptor
polypeptide. The ligand is then eluted using changes in
salt concentration, chaotropic agents (guanidine HCl), or
35 pH to disrupt ligand-receptor binding.



25 wused within other assay systens known in the art. Such syst ens

I ncl ude Scatchard anal ysis for determ nation of bi ndi ng a e
Scat chard, MWM98/4407cad. Sci. 51: 660-72, 1949) and cal orFEﬁngB%%Zans
(Cunni ngham et al ., Sci ence 253:545-48, 1991; Cunni ngham et al., .
Sci ence 30 245:821-25, 1991). 39 zsig33 pol ypeptides can al so be
used to prepare anti bodi es that specifically bind to zsi g33 epitopes,
peptides or pol ypeptides. Met hods for preparing pol ycl onal and

nonocl onal anti bodi es_are well knovvn |n t art (see, .
- Sanbrook et al., Ml efth aPE%hi iy’ Egggrat STy Manua%gégg %@&P i on,
Col d Springrhhepubx (oxr an antlbody, one member of a 40omplemuyit/

1989; and HHE P%leﬁed%’pagkg 3@nQC£?H3Ln5V@@a t theEiHedi %d a

Techni ques an ress , Raton, FL, 1
which are |ﬁ@6ﬁ‘§§ﬁéﬁéé¥heraéﬁ1ﬂlﬁble RIQF IR A§S%HF“& mr?o'one
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a vari ety of warm bl ooded animals, such” as hors%f cCows, goat
sheep, dogsSTRRPYRENS, rabBRER, HEGEPERRY r a@@itibody, — membeg, of ' a

I munogeni Cbbﬁ\p@%n@nlﬁ%@ﬁ&%nmﬁérﬂﬁ PRYr orb€& rarmeans el t Iﬂi‘nﬂbbblilh&%éuse
of an adj uva % h as auyn110 |Uﬁ1nUWIQﬁ§FOXIdh% or Fgﬁ% on%!ete
or i nconpl ePETC 5[ Cuv a2 %0 Rpeft | FEEE SRR ul ©2 1Bt hi thfl o1& so
i ncl ude fusiastpomepeptisedisslosegs bysKard sgorzsi uno

g33 Immunok. piiefthokis
ther eof i {1431 2,300l DU | POl ARRPLAGER! ang WdTon! LOSGubL gy
portion the@ééf554 ﬁB' %%%3polypébtlrﬁﬁimﬁ¢¥on patilppstyon- | nRebersyehr

portion may gyagh@radvan t@&&'&y&my%eegcﬁéd ' ﬁks%g{)cau@m@cawghqmya&yl_
carrier (such as keyhol e |ippet henocyanin ovi ne serum al bdm n
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t he tern1"amhahpdwesh1nlnehudeslow peéyTl onala tardt bedim@le is passed
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in the sample, it will bind to the immobilized receptor,

antibody or member, respectively, causing a change in the
refractive index of the medium, which is detected as a
20 change in surface plasmon resonance of the gold £ilm.
This system allows the determination of on- and off-rates,
from which binding affinity can be calculated, and
assessment of stoichiometry of binding.
Ligand-binding receptor polypeptides can also be
25 used within other assay systems known in the art. Such
systems include Scatchard analysis for determination of
binding affinity (see Scatchard, Ann. NY Acad. Sci. 51:
660~-72, 1949) and calorimetric assays (Cunningham et al.,
Science 253:545-48, 1991; Cunningham et al., Science
30 245:821-25, 1991).
zsig33 polypeptides can also be used to prepare
antibodies that specifically bind to zsig33 epitopes,
peptides or polypeptides. Methods for preparing
polyclonal and monoclonal antibodies are well known in the
35 art (see, for example, Sambrook et al., Molecular Cloning:
A Laboratory Manual, Second Edition, Cold Spring Harbor,



25 such as chineric antibodies, Fv fragnents, single chain ant i bodi es
and the |like, as well as synthetic antigen- bi ndi ng pepti des and

pol ypept i degso dl8s4dl SO i ncl uded. Non- human anti bodi es nmay berivsysuwsczed
by grafting only non- human CDRs onto human franmewor k and const ant
regions, 30 or by incorporating the entire non-human vari abl e domai ns
(optionally "cloaking" themw th a human2Pi ke surface by repl acenent of
exposed residues, wherein the result is a "veneered" antibody). In
sone instances, humanized anti bodi es may retain non-human residues
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de). .
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Exenpl ary agsgysredén deifddled wAtdetghl inAMEdRoshesh AAR JARordd oby
Manual , Harl ow, and Lane ( dzggn Col d' Spring Har hor LaboratQry Press,
1988. Repr e¥&hPatM - Ranprodine Prefeflassaliei iéﬂbe.p utFEHpogen
| mmunoelsct maphdeesas,full +bshot inmadassdy oAdeoipornbeopr edieisodt.i onIf
enzyne- | i nk i nQs.of ben ssay . (ELLSA),  dat..blpt or a bl ot 25
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be advantageously joined or 1linked to a macromolecular

carrier (such as keyhole limpet hemocyanin (KLH), bovine
serum albumin (BSA) or tetanus toxoid) for immunization.

20 As used herein, the term "antibodies" includes
polyclonal antibodies, affinity-purified polyclonal
antibodies, monoclonal antibodies, and antigen-binding

fragments, such as F(ab'), and Fab proteolytic fragments.
Genetically engineered intact antibodies or fragments,
25 such as chimeric antibodies, Fv fragments, single chain
antibodies and the 1like, as well as synthetic antigen-
binding peptides and polypeptides, are also included.
Non-human antibodies may be humanized by grafting only
non-human CDRs onto human framework and constant regions,
30 or by incorporating the entire non-human variable domains
(optionally "cloaking" them with a human-like surface by
replacement of exposed residues, whexrein the result is a
"veneered" antibody) . In some instances, humanized
antibodies may retain non-human residues within the human
35 variable region framework domains to enhance proper

binding characteristics. Through humanizing antibodies,



assay. In addition, antibodies can be screened for binding to
w | d-type versus mutant zsig33 protein or pepti de.

Ant'i bodi e3vQ 98/42849)33 may be used for tagging 30 cells that 5&8‘ m?@?gSS
for isolating zsig33 by affinity purification; for diagnostic assays
for determ ning circulating | evel sq9f zsig33 pol ypeptides; for
detecting or quantitating soluble zsig33 as marker of underlying

pat hol ogy or di sease; in analytical nethods enploying 35 FACS; for
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pairs as in Tes _herein may _  aj so irectly or
i ndi rect | pedemtdgm ePk o MLFROAY  dbRPAIY rédhﬁﬂﬂ?%esl‘andpf‘ﬁ@el i I’ and

these congygatesy kbctses f(@brl Ardcehdl AgERSbLEhOfuddes AP etiio®ilized
appl i cations | ecu) es of thgaaé?sent I nvention can be used

to identiP¥ &ﬁ@ﬁ%ﬁﬂeﬁ%?g%ﬁxﬁﬁ?ﬁ%ﬁqrﬁﬁ Hed the function of zsig33.
For exanple pr ot ei mtailsbdisgd | daseof defihedpresentkknvespb@ﬁﬂxmaﬂmy

col unh® ( PAMGRIE cad  CUAb | BREGL ERgaRd ZReon qBSa P oRE S SR Tt 2

eds. rdaddmiac aﬁmsty ;1Y) @fe@;@ M 'clmr greaper,ppregeradfy 10’
Proteins gl cpfpg;,fgséeganmaksop%f@a%ml}a%ﬂe% ('\@i-hBQéath, akbZ WiB: .
vol . 182, "Qui de to Profein Purification” Deut scher, ,ed., Acad.

Press, SaRYSteFaPlooh0 #41- pE7grsater. ph@PSaPﬁW%%QI%%%}%HtYBP@m?é? et
al ., Ann. aBQ\ibcﬂ chem be B3ad88y5ldetdfiBnand bpdathet . oddiiophigm

PRl TGOl csgn S 0019 and opg) CLg oL P Lace procel ns can
ant i bodi es A variety of assays known to those skilled in
the art can be utilized to detect antibodies which
specifically bind to zsig33 proteins or ©peptides.
Exemplary assays are described in detail in Antibodies: A
20 Laboratory Manual, Harlow and Lane (Eds.), Cold Spring
Harbor Laboratory Press, 1988. Representative examples of
such assays include: concurrent immunoelectrophoresis,
radioimmunoassay, radioimmuno-precipitation, enzyme-linked
immunosorbent assay (ELISA), dot blot or Western blot
25 assay, inhibition or competition assay, and sandwich
assay. In addition, antibodies can be screened for
binding to wild-type versus mutant zsig33 protein or
peptide.
Antibodies to 2sig33 may be used for tagging
30 cells that express zsig33 for isolating zsig33 by affinity
purification; for diagnostic assays for determining
circulating levels of zsig33 polypeptides; for detecting
or quantitating soluble 2zsig33 as marker of underlying
pathology or disease; in analytical methods employing
35 FACS; for screening expression libraries; for generating
anti-idiotypic antibodies; and as neutralizing antibodies
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of the present invention may be used in treatnent of di sorders

associ at ed wth gastroi ntesti nal cel l contractility, secretion
of digesti o GQZ%%?S and aci ds, gastrointestinal notili tACTAUSIS/N5620
recruitnment di gestive 30 enzynes; inflammtion, particularly as .
it affects the gastrointestinal system refl ux d| sease and regul ation
of nutrient absorption. Specifi ¢2conditions that will

benefit from treatnent wth nolecules of the present i nvention

i nclude, but are not limted to, diabetic 35 gastroparesis, post-surgical

gastropar egrs,as uRGHGONYsts tochilerikc zsiiIpaaditvityt éat ividiro and in
pseudo- obstruction

d. .
gast r oesopifageal refl ?]Q‘ﬁ%%]a%e AEEEFonal3d8es el u&abels %E%%Clucie
enptyi ng f aadiagivtligies) shagines, stibstwatey cofackoirsdddmiiditteEsion

and ant recgtcir;%'oni%scent marketd€ ngﬁgﬁllgﬂ%ﬁl ‘érc@rﬁ:g' Gl dLct Smafﬁnetlc

nol ecul es resent I nvehti on na useful for treatment of
obesi tySandDaltttmlmtamﬂl cthesotikes wWABLAXRSH ol'GfTalor  YaR&bickmay

modul at es ngd i {4 ONals 2D PJidtin - AR Q§1U| Qﬁ:her Ofcdrﬁﬂ@ﬁé’ﬁtﬁl‘éntl-
I nvention are useful for regul at] ng éat et
ERpE

g g g bsorrpt
and  net alRATRIgNENt JRALES Rsur HP §§68ISat edPPaEPPEfite d5TA may
disorders. also be dirbekegul Q:ﬁ:' of indereeesgnt conjeniited are aldougs,

useful as addifives taq.anti-hy cem r rat| nt cose
and as adsorPfrT edfR: %r’f ]Tléf éflg Ckbé)uggﬁv\,hl c reaﬁfargg f%ﬂ@%?glla%nt
action.1o Ad.n:kbéd ofiat | yp kaVUDBeaglnesto.fc the thesapeut hoeapPPbhcahhops .used to

stimul ate gl ucose-i ndﬂﬁfgch'j'.é'él i e r@i’l%azgresent 1nvent1d:rpchHa'H@C§§éﬁca|
use, the proteins of resent 1 nvention are formnul ated f

par ent er al tthasaﬂentlifiihalaé%‘fonlsoﬂaaFﬁl CLH%FGFRItOJF%trEU@ﬁoué“eddtate the

subcut aneou?unggloﬂebEVQ"sig@(Bcor (6:21) éﬁaﬁpﬂléenbhcﬁlt%lln@'fdiﬁﬁspepﬁﬂmﬁﬁveﬂous
adm nistration will us injection or ?:1 S|§ over (pi cal

period of o?nléetBr?é\?é‘rtalyrh‘é‘ER%lon Icﬁ‘ngelﬁ%r afrme Caufti & dnfP! &R
f or mul at5 onsembtrinénchpepanarsogsd3 punt eomer thecomblumti ofilmobidized

pharnaceutHgg%%%TEggsgig@#§1¥$£%§hﬁégﬁgﬁ$Lmﬁhéghéﬁgé e,egufgﬁged sg&gne 5%
dextrose i 3 ns may further 1'nclude oné or
nor e Academic Press, San Diego, ca, 1292, pp.195-202).
Proteins and peptides can also be radiolabeled (Methods in
Enzymol., vol. 182, "Guide to Protein Purification", M.
20 Deutscher, ed., Acad. Press, San Diego, 1990, 721-737) or
photoaffinity labeled (Brunner et al., Ann. Rev. Biochem.
62:483-514, 1993 and Fedan et al., Biochem. Pharmacol.
33:1167-1180, 1984) and specific cell-surface proteins can
be identified. '
25 The polypeptides, nucleic acid and/or antibodies
of the present invention may be used in treatment of
disorders associated with gastrointestinal cell
contractility, secretion of digestive enzymes and acids,
gastrointestinal motility, recruitment of digestive
30 enzymes; inflammation, particularly as it affects the
gastrointestinal system; reflux disease and regulation of
nutrient absorption. Specific conditions that will
benefit from treatment with molecules of the present
invention include, but are not limited to, diabetic
35 gastroparesis, post-surgical gastroparesis, vagotomy,

chronic idiopathic intestinal pseudo-obstruction and



exci pients, preservatives, solubilizers, buffering agents, albumn to

prevent protein |oss on vial surfaces, etc. Met hods of fornulation are
wel | knowoios/ses4e art and are 30 disclosed, for exanple, inPREMHSAYPAL s
Phar maceuti cal Sci ences, CGennaro, ed., Mack Publishing Co., Easton PA, -
1990, which is I ncor por at ed herei?3 by ref er ence. Ther apeutic
doses will generally be in the range of 0.1 to 100 pg/ kg of patient

wei ght per day, preferably 0.5-20 35 pg/kg per day, with the exact dose
determ ned by the clinician according to accepted standards, taking into

44 ac FRPErepecrbegralag@ idaverdt §eafer he ASGHEG LG 19588 1nciidared,
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t hree days or mayhee mestest | andhrenixolsgbtakntf fevers sef emall emuitdys or

years._. For-exanpl e, a ther i.cal l fagti u of 1g33 IS an
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the cDNA from whMelecilles ESE therigreséed. inbeatdBNA sae ceilis ned
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containing glucose and as adsorption enhancers for oral
drugs which require fast nutrient action. Additionally,

15 molecules of the present invention can be used to
stimulate glucose-induced insulin release.

For pharmaceutical use, the proteins of the
present invention are formulated for parenteral, nasal
inhalation, particularly intravenous or subcutaneous,

20 delivery according to conventional methods. Intravenous
administration will be by bolus injection or infusion over
a typical period of one to several hours. In general,
pharmaceutical formulations will include a zsig33 protein
in combination with a pharmaceutically acceptable vehicle,

25 such as saline, buffered saline, 5% dextrose in water or
the like. Formulations may further include one or more
excipients, preservatives, solubilizers, buffering agents,
albumin to prevent protein 1loss on vial surfaces, etc.
Methods of formulation are well known in the art and are

30 disclosed, for example, in Remington's Pharmaceutical
Sciences, Gennaro, ed., Mack Publishing Co., Easton PA,
1990, which is incorporated herxein by reference.
Therapeutic doses will generally be in the range of 0.1 to
100 pg/kg of patient weight per day, preferably 0.5-20

35 ng/kg per day, with the exact dose determined by the
clinician according to accepted standards, taking into



encodi ng zsi g33. Exanpl e 2 Nort herns were performed using
Human Ml ti pIe 30 Tissue Blots and Human RNA Master dot blots from

G ontech woodBgde0 Alto, CA) . The probe was approxi mat elperrkdsosmno

ol i gonucl eot | de 2012 494 (SEQ ID NO 5) . The probe was end | abel ed
usi ng T4 Pol ynucl eoti de Kinase (Life Technol ogi es, I nc.,

Gai t her sbur g, VD) and T4 35 P®tynucl eotide Kinase Forward Buffer
(Li fe Technol ogi es, Inc.). The probe was purified wusing a NUCTRAP
push 45 colums (Stratagene, La

Jol | &, C@ccotﬁi@REﬁg'lYBaéﬁkéntm@) seveafitif i of vhe SEditid8r to be
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SSC and éé@n% % ]é%eredA@o aBBhQé'@@%?Qﬁeﬁpo pgr ne
transcrl Was observ ron af rnost R Weaker

si gnals mkmrpéﬁé%as:fetmﬁ mr anp@que of gpe Eparﬁhree% days or

Two el e 3 ague- 5 eyn' %th%ozﬁwefég%ehx 1%ver Weekerahd ddk¥hénor
| ndi anapoli’s, IN)_were anesthetized w th urethane and their stomachs

were expo¥eRES hr ofgR §XamBdiy| |2 a%WHﬁPtFﬁéﬂéyor?ff‘ﬁ/&flzv% #RPERENSduci ng

crystal s 2&id$Sonanet ahCSam&jhar | 9 f £anadal vweppﬂcﬁiﬁda o] tbmﬁm&éahy
portion of, the stomach. such t.hat cirgcular ¢

ot o e LR S Op R i e S S R REE DTN S (Rar apS YL < B8ear o
cryst®ds Wrmeata\a(d]edhmghsVEiBMtrlﬂiﬁ&E ADHESTMEL G3M  SEpePafilic MN) .

20 ? 0 fcl ]nla i jsuc.{her M[su%%éﬁ .J'Ola{&e 10085%wn ap_%: ' Efese
topically to the stomac t ween wo crystal s, and resu i'n
rapi d, buerdimasibyitskhdledsdn rthteh@rt di stance betvigen-t-wo-cr. yst al s. 10
[err] I of norepi nephrine (NE) at 1 [err]M caused ﬂlsr educt ion in the

di st ance bet ween

" ' Feamst ummmm/:/??’:7““

Example 1
Scanning of a cDNA database for cDNAs containing

a secretion sequence revealed an expressed sequence tag
(EST) that has homology to motilin. The cDNA is from a
20 human fetal pancreatic cDNA library.

Confirmation of the EST sequence was made by
sequence analyses of the c¢DNA from which the EST
originated. This cDNA was contained in a plasmid, and was
excised using cloning sites. The analyses revealed that

25 the cDNA encompassed the entire coding region of the DNA
encoding zsig33.

Example 2
Northerns were performed using Human Multiple

30 Tissue Blots and Human RNA Master dot blots from Clontech

(Palo Alto, CA). The probe was approximately 40 bp
oligonucleotide ZC12,494 (SEQ ID NO: 7). The probe was
end labeled using T4 Polynucleotide  Kinase (Life
Technologies, Inc., Gaithersburg, MD) and T4

35 Polynucleotide Kinase Forward Buffer (Life Technologies,

Inc.). The probe was purified using a NUCTRAP push
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25 the two crystals. The anplitude of the NE-induced decrease

was approximately 50% of the acetylcholine- I nduced Pé’PIﬁE

di st ance. WO 98/8388% responses were transi ent. nega 9 ve
control of 10 [err]l of phosphate buffer 30 solution (PBS) applied :
topically between the crystals had re ef fect. A 14 am no
acid zsig33 peptide (from am no aci d residue 24 (Ay) to amno acid
residue 37 (A n) of SEQ I D NO was dissolved in PBS) and 10

1" Ler v go1SRen T tga%%”%‘ighi%eﬂp}@a'@ZS.E%%RES%VF (e

sust ai nedsolution was used for prehybridizatdon anidyt haisc a

i ncrease ggr a5 qzi;%eel n &I A di stagge.  This W& cF(‘;\ppeai,sfg%go be

dose- depende nhance resEonses in hoth rate and anplitude _when

of the Hybaifdesitdmn o9k rplpandatod2[er r pRANERE LdSitsy were washad| e 4
Ei ght temahe ﬂ@/é@c ”hﬁa OaFH@/OXMS@t QEYRFT We@dﬁﬁlowe@' (3 Ja?lc%ﬁgﬁ qupsl gar
Har bor , I\/E) Were pte; to a hqur eedi sche

weeks. Cer 1“\930 P01 5 888 or?tt he ¥ &edi ngp}é{’ch ’iég"trf"?e Xe %Pve
100 5 err]zgrans@fn@;tmwa@ n@bagrdeamd@@ ga? @&&o@@ot sden@Ehr omhansmma@hd 100
resi due m no_ aci d residue in
[err]l st E’Fgﬁew@%% “?a?e‘a’avéﬁepanc eﬁ;“ﬁ%%ﬂ é’?t?ﬁgﬁ'i“eeat i ng

period (post-prandially). 15 Thirty m nutes Iater the m ce were chal |l enged

or al I%{ WI tE'.Eam lea30 5 m volunme of 25% gl ucose. Retroorbi tal bl eeds were
done fo d erum gl ucose levels. Blood was drawn prior to

zsi 933 dosing, prioTy® owdle gfpraguecPamWlewerats, apppueximagzely 2@ad 20

hours fol Lawhg thy 9'(&’1%9&%@0 %@'m‘a@&&f‘olls IN) werdeh&siRSdipepti de
was given aorally at 100 mnutes prior to an_oral glucose
a

chal I enge¥i&h cwrakkege an%ogheﬁfranﬁFal“aﬁhﬁco‘g%rﬁbs‘?i?&ﬁsf%

small abdominal incision. Two 2.4 mm transducing crystals
15 (Sonometrics, Ontario, Canada) were placed on the antral
portion of the stomach such that circular contractions
could be monitored as a change in the distance between the

two crystals. The crystals were attached with VETBOND
TISSUE ADHESIVE (3M, St. Paul, MN).
20 10 pl of 1 uM acetylcholine was applied

topically to the stomach between the two crystals, and

resulted 1in a rapid, but transient increase in the

distance between two crystals. 10 pl of norepinephrine

(NE) at 1 pM caused a reduction in the distance between

25 the two crystals. The amplitude of the NE-induced

decrease was approximately 50% of the acetylcholine-

induced increase in distance. Both responses were
transient.

A negative control of 10 pl of phosphate buffer

30 solution (PBS) applied topically between the crystals had
no effect.

A 14 amino acid zsig33 peptide (from amino acid

residue 24 (Gly) to amino acid residue 37 (Gln) of SEQ 1ID

NO: 2) was dissolved in PBS) and 10 pl was applied

35 topically for a final concentration  of 1 ng,

10 pg or 100 pg. The zsig33 at 1 pg induced a sustained,



25 Example 5 zsi g33-1, a peptide corresponding to am no acid

residue 24 (Ay) to amno acid residue 37 (A n) of SEQID NGO 2, was
synt hesi zegobyiszad | d phase peptide synthesis using a PEIARISNOABIA
Pepti de Synt hesi zer (Applied 30 Biosystems/Perkin Elner, Foster Cty,
CA). Fnoc-d utam ne resin (0.63 mngl /'g; Advanced Chent ech Loui svil | e,
KY) was used as the initial suppor? resin. 1 mmol am no aci d
cartridges (Anaspec, Inc. San Jose, CA) were used for synthesis. A

m xture of 2(1-Hbenzotriazol-y-yl 1,1,3,3- 35 tetrahnethylhyl uronium
hexaf | uor shiytdptiat e ncxdddl))and fecreass dinxgbysetlr idizettagieBt ) Thdm

N, N-Diiso r y! et £, th hankég
N- Met hyl p%/erEro%l do %;%L%Q%?oromat Rane a'FF ?iegengg i'ed wi Bi ose?stagésl Per ki n
El mer) andespessied neif Al BPEBh @Rtig capnd ainplg%udﬁouvélewo)o andhgsed

for synt hesntR&0&MsS10 pg and 100 fHdewerPepékded.Conpanion  software
(Peptides 5 International, Louisville, KY) was used to predict the

aggrega&tion potential and difficulty |evel for synthesis for the
zsi g33-1 pepidgde 4 Synthesis was performed using si ngl e coupl i ng

: di th fact 'S, f t
e popti de vis. ol AR T FOMRLRe QU 7D JHese T SBPEPRONARG 1% aha 2P Fen
cl eavage prl@cedﬂae%ancdmhmg Bar Hadpodr de MB)eaveayge raadwttedAgpl iad 4
Bi osyst emg/ gr kaglgg”eféel%l L%éﬁéc?ﬁéo"f&f 0% p@EEkge WaSA é&e o

RP- HPLC uSin m sem - peparative colum (Vy Hesperl al ,

cA. 39 E f?racf—hﬁn§eﬁddm§t hECRefuhf - wehe db’r‘l:%cf"’éé’earﬁllve aaal Ved for

correct mMa¥s AndlapukiinG el ea&\&ﬁéprzayl speptia@ctmrmrammo g goool s
of the eluted naten%l:v\ere , coll ctrorretry

anal ysi s TeSfds 24 at8d 3M&e lﬁﬂ'h pESF’%dESn@gl rE)ne gurSrEp &P form
of 20 zsi &8 wiza)h danmmaVof I60GHaat 1 bes. 0 ThEs BEA t by expadt edjavageyss, SO

the pool s <A ”*1' negftfeg_oz ne:?{‘]d ela}/tonprpl | I 2% 1od (po'ééanpr d61ally)
15 Thirty minutes later, the mice were challenged orally with
a 0.5 ml volume of 25% glucose. Retroorbital bleeds were
done to determine serum 'glucose levels. Blood was drawn
prior to zsig33 dosing, prior to oral glucose challenge,
and at 1, 2, 4, and 20 hours following the glucose
20 challenge.
When zsig33 peptide was given orally at 100 ug,
30 minutes prior to an oral glucose challenge, an enhanced

post-prandial glucose absorption was seen.

25 Example 5
zsig33-1, a peptide corresponding to amino acid
residue 24 (Gly) to amino acid residue 37 (Gln) of SEQ 1D
NO: 2, was synthesized by solid phase peptide synthesis
using a model 431A Peptide Synthesizer (Applied
30 Biosystems/Perkin Elmer, Foster City, CA). Fmoc-Glutamine
resin (0.63 mmol/g; Advanced Chemtech, Louisville, KY) was
used as the initial support resin. 1 mmol amino acid
cartridges (Anaspec, Inc. San Jose, CA) were used for
synthesis. A mixture of 2(1-Hbenzotriazol-y-yl 1,1,3,3-
35 tetrahmethylhyluronium hexafluorophosphate {HBTU) , 1-
hydroxybenzotriazol (HOBt), 2m N,N-Diisolpropylethylamine,



zsi g33 was mapped to chronosone 3 using the 25 commercially avail abl e
"GeneBridge 4 Radi ation Hybrid Panel " (Research Genetic

Hunt svi | | WO 98(43840 The CGeneBri dge 4 Radi ation Hybrid paﬁféT’”Eﬂ‘z‘Fé?
DNAs from each of 93 radiation hybrid clones, plus two control DNAs
(the HFL donor and the A23 recipigent). A publicly 30 available
WW server (http://ww- genone.w .mt.edu/cgi- bi n/ conti g/ r hmapper. pl)
allows mapping relative to the Wi tehead Institute/ MT Center for

GCenone Re ear ¢ t| on h f the h none
o MR oy S Snel MBREh TRttt IR OFPRRT, sigfiea
GeneBl’ldQBJ.@%éﬁS[ﬂEi‘]YMIEIR@IIm .and plperldlne (Aldrich Chemical

48 f i H
banel +, 59+ &57 LoVERE ) ¢' af] 33alebd VRIS diio &l
m crotiter pl ate (StThe ageﬁeptEéeJol ICéPmF@K)lqnd usefitvarg (Pamibiodse| er
G adi enf I%Gc"erﬂé'\?{cgﬁ%l CH I sviSié at a8gnelras SusEACh:8f dReader Pihe

reacti ons consi sted 2 [err]I 10X Kl enTaq PCR reactl on huffer

( CLONTECH agamnsga#t ivn epotenidal pafo diffigulty cApvel ef PEr (amtdMrsEks ni x
(2.5 MV eady Pﬁéklz%l%ljﬁi‘fl peptaster szhi:Mesn.QA)was IpéeEblkiedsanseng
primer, 1 rr]l agti sense “)_{ &1 " Redi d" (Research
Geneti cs, SiTEle  $RUPLAARLS RITE 3N ) | agcgrfiéing] It% AdTanY ST

Pol yner as%peci\ﬁi@:atﬁﬂ)ﬂﬂt ech Laboratories, Inc.), 25 ng of DNA from an

i ndi vi,qual hybrid cl.on ol_ _and H20 fo to pku of 20
[err] It q) The reactllglrlé \?%régoééerlwaaasd i %h% J rfrgmuaﬁﬁarmsuon d #Hevt al

oi |l and seéxdkEhwinghetRCRlayd| dFAl5cleaNdDE] opsomederas f&m:q:@mélnen taitial
1 cycle 5gd rg%&e c1eQ@Fagunrﬁatdu%r1 ata eé%E%Q%EEeﬂg/@e}MLﬁ%r

denaturatio ']é ut annea and
1.5 minutRurifieaksasi &f 4 h?Z[P@tPHl@e fUPFO\fJétPeoybé fRPnaHPLl ciiieg a

ext ensi on ©fs, 107 r‘Ebérﬁ?iS p@paraeieér]celumnThezydaecaptHeapemeae cEpar at ed
by 20 Si s 3% S| eve . GIG agarose .gel . (FMC

Bi oprc?tﬁlct u"r%%m ﬁa‘:tﬂ‘/ﬁ}"s % £rom € ¢ h‘ém’?es‘dgfg sk ‘:[[’rﬁéz 227933
maps 10. 43ana1y:€§d3ﬁaﬁ} facomddte haaseandk pyarikeyr BEMA2EGEGOsprayhend¥€GR

chromosomg, eé@%@%ﬁglhyb%&o"‘;ﬁ%olsmgzg e AW i Al r {4 RMTRNOEK

mar ker s 672Gl i
collected. The mass spectrometry analysis results

indicated that both pools contained the purified form of
20 2zsig33 with a mass of 1600 Daltons. This was the expected

mass, so the pools were combined, frozen and lyophilized.

Example 6
zsig33 was mapped to chromosome 3 using the
25 commercially available "GeneBridge 4 Radiation Hybrid
Panel" (Research Genetics, Inc., HRuntsville, AL). The

Gen'eBridge 4 Radiation Hybrid Panel contains DNAs from
each of 93 radiation hybrid clones, plus two control DNAs
(the HFL donor and the A23 recipient). A publicly
30 avalilable WWW server (http://www-genome.wi.mit.edu/cgi-
. bin/contig/rhmapper.pl) allows mapping relative to the
Whitehead Institute/MIT Center for Genome Research's
radiation hybrid map of the human genome (the "WICGR"
radiation hybrid map) which was constructed with the

35 GeneBridge 4 Radiation Hybrid Panel.



respectively. The use of surroundi ng markers positions zsig33 in

the 3p26.1 region on the integrated LDB chrom)sorre 3 map (The
Geneti c Location Dat abase, Uni versity fggp(; on,
WAV VR P40 30 http://cedar. genetics. soton.ac. uk/ pubrl c htm/)
Exanmple 7 The ef fect of topically applied zsig33 peptide
(amno acid 24 to 37 of SEQID NO 2 48an the transit of 35 phenol red

t hrough the stomachs of fasted mal e Sprague- Dawl ey rats (Harl an,

| ndi anapolis, IN) was evaluated. The

49 rats (6 aniggl k§fol, re,fiast 24 t bei ng
anest hetized with uret han%% ?TF/ %)6 \S’r@aﬁ?%? gg?/o d{rﬁ%ﬁ%\) @Aﬁ{er

anest het Pangd," /.t he2@ni 4l srﬁé%l@?‘ﬁl | yere ga5@ed MR t L @ oP6PWeRdl Red

Sfl utlﬁnm]gl%%%ﬁlt@r I;mge/e 5(@%&&52@?%ul Q.&e Fl 14 ] oa?x) and usedlt in dhe
stomach O ac ni ma WwWa ose rou om na I si on
and eit helRO% Fli tid he %5‘334 é’rﬁcﬂﬁe’ém ggEBﬁF?an8$

fscr antsl ed:as:equffnamepeqﬁ | P@R riaasioﬁppbbﬁdlst@pi (a5 i Izyful ﬁloxlhﬁleau‘aqach
[ T. P R i ni
e SR Srees O, Rt CFRRRE L pRTRLRL e T 9RE. Peggi i no

in the s ermne ng-op enét
ext r act edlstoone@h) codt.ént gl 3IONAPsUtresx af(RelS tthd eacgavagerkln Elmer, The

zsi 933 pepidids: r@ld&rgteg?;gh%%ﬂglim s f&%ﬂkeﬁ 7% nbll%gﬂ' B89 19

st omach by appr oXi ptTde, | nd| cating

that the &si @SSibeﬁﬂtaéenseeﬁ’ﬁ&ﬁ‘@é’d §7§§{3rr|1657enb$§@n§13| Not he%)e: ra2spl

Examplee 8rd3iload” (ReSbXHEBNceadRli@<0b/ oM Caunt Maake 0|zdL) (éaqkson
Labs, Bar _Har bor, wer e adapted to a %’%“?LCI al 4 hour ?§(l-5g§}f ee

schedul e #lor PRE vvezé%"éantaﬁ‘ﬁe e agy a Y“ﬁ%%%m Micfm 7 tJ':e§
daily. Afdborduosriseeks Ine Hhe 25 f aedi b soNadufepnt hanmi ﬁ:ﬁdm/elieludllw ded

Into t"‘"’}%}b RS co.lfone or control and ddH20 for a total volume of 20
ul. The reactions were overlaid with an equal amount of

15 mineral oil and sealed. The PCR cycler conditions were as
follows: an initial 1 cycle 5 minute denaturation at 95°C,

35 cycles of a 1 minute denaturation at 95°C, 1 minute
annealing at 64°C and 1.5 minute extension at 72°C,
followed by a final 1 cycle extension of 7 minutes at 72°C.

20 The reactions were separated by electrophoresis on a 3%

NuSieve GTG agarose gel (FMC Bioproducts, Rockland, ME).

The xresults showed that 2zsig33 maps 10.43:

cR 3000 from the framework marker AFMA216ZGl on the WICGR

chromosome 3 radiation hybrid map. Proximal and distal
25 framework markers were AFMA216ZG1 and D3S1263,
respectively. The use of surrounding markers positions
zsig33 in the 3p26.1 region on the integrated LDB
chromosome 3 map (The Genetic Location Database,
University of Southhampton, WWW server:

30 http://cedar.genetics. soton.ac.uk/public_html/).

Example 7
The effect of topiéally applied 2zsig33 peptide
(amino acid 24 to 37 of SEQ ID NO: 2) on the transit of
35 phenol red through the stomachs of fasted male Sprague-
Dawley rats (Harlan, Indianapolis, IN) was evaluated. The
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25 8. One group was given 1.0 [err]g/ nmouse of zsig33-1 (14 am no acid
peptide) and the other vehicle (a 14 am no acid scranbl ef;l BE5%S0
peptide) WO BEIB40err]| sterile 0.1% BSQA by oral gavage ] st pr| or to
receiving food, and at the end of the 4 hour feeding period. The m ce
were injected 30 twice daily for fouryeen days, during which tinme food

I nt ake and body wei ght was neasured daily. One day 14, I mredi atel y
after the second oral gavage of the zsi g33 1 peptide the mce were
chal l enged oral]ly with.an Q.5 n ol une_of % o] Retls rbital
bl eeds we’?aet%oﬁ% Blgglﬁetg VeTE S A oY TESs & %gve syﬁfn?‘r%& e yrop‘?l or to
admi ni st Negimmn eheshbekzdzg83 mqi'epnrdEhene\,(@mEclml(tiﬁQO grams of 25%

50 al h g ose
chal | engerg(g'lﬁtJ'g‘&)d %%% ?néSt gg{l d %%é gz‘g%g orgiil

oral |y atgaviged]dibbude miadoﬁonen@ét Redl da@lytbwy WeQ gheg ma Smf%éd

i ntake; nRASWE @losé)rsop‘gltl,gll,pcose cl earance as determ ned on day
14. Exanpl e 9 Gut Nart hern Tissue Blot 10 A Northern

bl ot was prepared u@%gsmcbrﬁﬁ epeh aryiigh\Wwag ssEPSes through a 1.

RNA from dien &ledonessnl Madgm@ﬁaaﬁan@rmher cel Ligl ZB&gS\MQﬁap(tﬁldéltﬁﬁh
i ntestine, ,ti ssue

Pal Al t
1§ O onthoif) amino acid cefitngd) bf o HRAATEREhORCRHeRhE” RPBEidth)
Humarwad nt eppiliad SmmidaMiscl eo cellhe | istemach (HEswe AThutes

' T | turg, Co %R
N0 ok L P81 A O TG RO BTh e pnedd0Re BTG ERLYS,
GRu- 188 1stpmarhcuasTygs eCmingde ktsolmee@suzsmlg optical denssty Human

Nor mal  Fef althesngkl:ral':ﬂéﬁs'[étf@na@l?l lcontedd &1€ 3FHR {AukBls | 2aAEEE None
CCL241,; Asrfrg\r’éggn Type Culture

The zsig33 peptide reduced the amount of Phenol
15 Red remaining in the stomach by approximately 25% compared
to a scrambled peptide, indicating that the zsig33 peptide

enhanced gastric emptying in these rats.

Example 8§
20 Sixteen female ob/ob mice, 8 weeks old, (Jackson

Labs, Bar Harbor, ME) were adapted to a special 4 hour
daily feeding schedule for two weeks. The were fed ad
libitum from 7:30-11:30 am daily. After two weeks on the
feeding schedule, the mice were divided into two groups of
25 8. One group was given 1.0 pg/mouse of zsig33-1 (14 amino
acid peptide) and the other vehicle (a 14 amino acid
scrambled sequence peptide) in 100 pl sterile 0.1% BSQA by
oral gavage just prior to receiving food, and at the end
of the 4 hour feeding period. The mice were injected
30 twice daily for fourteen days, during which time food
intake and body weight was measured daily. One day 14,
immediately after the second oral gavage of the zsig33-1
peptide, the mice were challenged orally with an 0.5 ml
volume of 25% glucose. Retro-orbital bleeds were done to
35 determine serum glucose levels immediately prior to
administration of the zsig33-1 peptide or wvehicle (t=30



Col l ection). 25 Total RNAs were isolated from Hysm FHC

and FHs74 Int. by aci d guani di um net hod (Chontzynski et al., Anal .
Bi ochem 163 9,‘;}&&& 1987) . The polyAlerr] RNAs were rPCIRl®BI08620bY
eluting total through a colum that retains polyAlerr] RNAs (Aviv
et al., Proc. Acad. Sci. 30 69:1408-1412, 1972). 2 [err]g of

pol yAl err] RNA from each sanpl e was50separated out in a 1.5%
agarose gel in 2.2 M formal dehyde and phosphate buffer.

The RNAs were transferred onto Nytran nenbrane (Schl ei cher and

Schuel I, minKggnean&Haligd 28X I5C aver pj ghind The botsWabIY®aiwg ithe35 the
W Strat al nker 24 0 (Strat agene, La Jolla, CA) at 0.12 Joul es. The
bolt was Bh&T err]C for one hour.

51 USI rr@sniie:s‘ ul indbogtedcDthgtshowhenn SEGQJIBAND given

anplified n 33PN, 2 err of
wat er was raaﬁ?%g %/W%@% err{T)% g&éfﬂfgc%g%a %ﬁﬁ??ﬁawﬁg | et C]kltt
(Arer shamfomad i dgitekeHeimgiasirament 5, a@tor@l ngdWceRe nEAGRIGNGcer 'ap

speci fi ca@e@é}mm@p dd Hay 14vas hybridized in EXPRESSHYB (C ontech) at 55C
over ni ght . The bl ot was washed at roomtenp. in 2X SSC and 0. 1% SDS,
then in 2X SSC and 0.1% SDS at 65[err]C, and finally at 65C in O 1X
SSC and giahfp1 SES. Results shovved that zsig33 10 hybri dized to

stomach RNA and, not _tq ,ot her f ot her tissue origins . B.
Tunor Nor fher nq:ﬁﬂtotN U T8 I%\&r’q"hern Territory[err] -Human Tunor
Panel 1Bl ot |1 ([mWdridgem ]Shotmago,px@p)amrdj ws Nog t hRNA Teom ttdregy/[ err |
15 Human b l!@l’ el Blot (lnvitrogen) were anal yzed for

expr essi oﬁ;’%pgt rr%T zés:‘ela%BB RNA. The Human Tunor Panel Bl ot

contained 20 [err]g }f RNAdt fromRNHumger Cpipzeciad AHadenogaragmomns 1%

denaturingeyy flqrr{gilgi,@y@e((ggntggﬁ bj_;gg_ocgm:@l n@g)RNA from esophageal 20
tunmor, nornmal esoph Zg stonach tum)r nor mal ito ., col on tunor,

normal col on, rectal?tumd™ndEABRmalbyeRR ypFmall Th‘e""'s?%‘fﬁa’&ﬁ TS anel
Bl ot aqent aigleshdedi®)l RNA i sol at ed human and normal tissues of four

separate donors. ZQSIe”Hﬁk from human stomach tissue (Clontech)

4. Human Intestinal Smooth Muscle cell 1line
(Hism; ATCC No.CRL-1692; American Type Culture Collection,
12301 Parklawn Drive, Rockville, MD)

20 5. Normal Human Colon cell line (FHC; ATCC No.
CRL-1831; American Type Culture Collection)

6. Human Normal Fetal Small Intestine cell
line (FHs74 Int.; ATCC No. CCL241l; American Type Culture
Collection) .

25 Total RNAs were isolated from Hism, FHC and
FHs74 Int. by acid guanidium method (Chomczynski et al.,
Anal. Biochem. 162:156-159, 1987). The polyA® RNAs were
selected by eluting total RNA through a column that
retains polyA" RNAs (Aviv et al., Proc. Nat. Acad. Sci.

30 6£9:1408-1412, 1972). 2 pg of polyA’ RNA from each sample
was separated out in a 1.5% agarose gel in 2.2 M
formaldehyde and phosphate Dbuffer. The RNAs were

transferred onto Nytran membrane (Schleicher and Schuell,
Keene, NH) in 20X SSC overnight. The blot was treated in

35 the UV Stratalinker 2400 (Stratagene, La Jolla, CA) at
0.12 Joules. The bolt was then baked at 80°C for one hour.



of RNA was used for each sanple | ane and the | anes 25 alternat ed a nor mal

and tunor set from each donor. Pr obes t hat

appr oxi mat'wioyws/42840  bp ol i gonucl eotide ZCl12,494 (SEQ PBTWS/%QQ/\H e
pr epar ed. The probes were end | abel ed using T4 Pol ynucl ecti de Ki nase
(Life Technologies, Inc., Githersbugg, M) and T4 30 Polynuclectide
Ki nase Forward Buffer (Life Technol ogi es, Inc.). The probes were
purified using a NUCTRAP push colunns (Stratagene, La Jolla, CA). The
tunmor bl ot and t he, stonach re hoth treatedq ipn the sane
way . EXPRESSHYB Usipg) &u‘ﬁl@ecﬁﬂll iSPSFPorFDNA wbghown aay Sk (15 ¥8"
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cl earl i nd at. .z 3 I nn mach
crearie! #@E@#&Hﬁdﬁag&g méﬁg?égkzﬁ?e\fasy %esﬁ@&saégeoﬁa . bi gact

From t he fwaggbvhygidieed |in FXBRBPEHYBt d§Lianiech) %Ftﬁéu%hogﬁé‘é@gb@
enbodi ment-, Of 1,1 8¢ w%vsemé%@aae Reeth ten¢§SC£hb9@t @@J’Ce'a[hcioﬁ pyr gpges of

|IIustrat|on vari ous fications out QeV|at|ng
from the thempinjeX §ﬁ§ aﬂﬁnﬂ?liﬁsn$h%t F%¢Ent?ﬁaa 1na£hgb , Tt he
i nvention ¢sixotssem aad excert Dy theappepndedspbaeds. that zs:Lg33
53 10 hybridized to stomach RNA and not to other RNAs from other
tissue origins.
B. Tumor Northern Blot

A Northern Territory™ -Human Tumor Panel Blot II

(Invitrogen, San Diego, CA) and a Northern Territory™ -
15 Human Stomach Tumor Panel Blot (Invitrogen) were analyzed
for expression patterns of zsig33 RNA.

The Human Tumor Panel Blot contained 20 ug of
total RNA per 1lane and was run on a 1% denaturing
formaldehyde gel. The blot contained RNA from: esophageal

20 tumor, normal esophagus, stomach tumor, normal stomach,
colon tumor, normal colon, rectal tumor and normal rectum.
The Stomach Tumor Panel Blot contained total RNA isolated
human and normal tissues of four separate donors. 20 ug
of RNA was used for each sample lane and the lanes
25 alternated a normal and tumor set from each donor..

Probes that were approximately 40 bp
oligonucleotide 2C12,494 (SEQ ID NO: 7) were prepared.
The probes were end labeled using T4 Polynucleotide Kinase
(Life Technologies, Inc., Gaithersburg, MD) and T4

30 Polynucleotide Kinase Forward Buffer (Life Technologies,
Inc.). The probes were purified using a NUCTRAP push
columns (Stratagene, La dJolla, CA). The tumor blot and
the stomach blot were both treated in the same way.
EXPRESSHYB (Clontech) solution was used for

35 prehybridization and as a hybridizing solution for the
Northern blots. Hybrldlzatlon took place at 42°C, and the
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SEQUENCE LI STI NG (1) CGENERAL | NFORMATION (i) APPLI CANT: ZynoGeneti cs.
I nc. 1201 Eastl ake Avenue East Seattle
MOTI LIN HOMOLOGS (iii) NUMBER OF SEQUENCES: 7 (iv) CORRESPONDENCE :
ADDRESS: (A) ADDRESSEE: ZynoGenetics. Inc. (B) STREET: 1201 Eastl ake
Avenue East (O ATY. Seattle (D) SBATE: WA  (E) COUNTRY: USA (F)
ZI P: 98102 (v) COVWPUTER READABLE FORM (A) MEDI UM TYPE: Diskette (B)
COMPUTER: | BM Conpati bl e (C) OPERATI NG SYSTEM DOS (D) SOFTWARE:

Fast SEQ f dsldNedawsre/ewsistied?. in (@i )X CSSENERAPPII.CAR OSDBATAE  60%)

APPLI CATI O DRPES. DY a2 AT AT @@ﬁuﬁéﬁ (S LEATLEN k! et O
ATTORNEY/ AGENTLt SFORVAEKDN,  indigatNAVELhsawi sAsilg3 Debbsah exclugiBlely

REG STRATICL NABER 5 §7/n83Ra1 sbGhaREMEIENE DINE e AUMRERu 6O Ritor

5 Panel and the Human Stomach Tumor Panel.

From the foregoing, it will be appreciated that,
although specific embodiments of the invention have been
described herein for purposes of illustration, various

10 wmodifications may be made without deviating from the
spirit and scope of the invention. Accordingly, the

invention is not limited except as by the appended claims.



54 (i x) TELECOVMUNI CATI ON | NFORNMATI ON: (A) TELEPHONE:
206-442-6672 (B) TELEFAX: 206-442-6678 (O

(2) | NFORMATbSRsiOR SEQ | D NO. 1: (i) SEQUENCE CHARA /9620
(A) LENGTH: 351 base pairs (B) TYPE: nucleic acid O
STRANDEDNESS: si ngl e (D) TOPOLQOgY: linear (i) MOLECULE
TYPE: cDNA (i x) FEATURE: (A) NAME/ KEY: Codi ng Sequence
(NE\?\/E/ LOCATION: 1.. .351 (D) OTHER | NFORMATI ON: (A

KEY: sigpepti de (B) L%:éd R L]ISTIl@@ (D OTHER
| glgclijATl ON: ( (A) NANVE/ KEY: mal% pepti d (B) LOCATION: 70.
. D) OTHER | NFORMAT| O\ (XI ) SEQUENCE DESCRI PTI ON: SEQ
ID NO 1: ATG ccdl ?&EWLMC TGC AGC CTC CTG CTC CTC GGC ATG CTC

48 Met Pro Ser Pro Ay Thr Val Cys Ser Leu Leu Leu Leu Ay Met Leu 1

5 (i) APBDICANT: ZymoGenetics, In5 TGG CTG GAC TTG GCC ATG GCA
GEC TCC AGC TTC CTG AGC CCT A Eé¥tJake Avend® EBsp Leu Asp Leu Ala Met Ala
Gy Ser Ser Phe Leu Ser Pro §iijtihks 20 25

30 CAG AGA GIC CAG CAG AGA WXMS GAG TCG AAG AAG CCA CCA GCC AAG CTG

144 USA
98102

(i) TITLE OF THE INVENTION: MOTILIN HOMOLOGS
(ii1) NUMBER OF SEQUENCES: 7

(iv) CORRESPONDENCE ADDRESS:
(A) ADDRESSEE: ZymoGenetics. Inc.
(B) STREET: 1201 Eastlake Avenue East
(C) CITY: Seattle
(D) STATE: WA
(E) COUNTRY: USA
(F) ZIP: 98102

(v) COMPUTER READABLE FORM:
(A) MEDIUM TYPE: Diskette
(B) COMPUTER: IBM Compatible
(C) OPERATING SYSTEM: DOS
(D) SOFTWARE: FastSEQ for Windows Vers1on 2.0

(vi) CURRENT APPLICATION DATA:
(A) APPLICATION NUMBER:
(B) FILING DATE:
(C) CLASSIFICATION:

(vii) PRIOR APPLICATION DATA:
(A) APPLICATION NUMBER:
(B) FILING DATE:

(viii) ATTORNEY/AGENT INFORMATION:
(A) NAME: Sawislak, Deborah A
(B) REGISTRATION NUMBER: 37,438
(C) REFERENCE/DOCKET NUMBER: 97-04PC



An Arg Val Gn dn Arg Lys Qu Ser Lys Lys Pro Pro Ala Lys Leu 35
40 45 55

CAG CCC C%%}Iz A GCA GGEC TGG CTC CGC CCG GAA  GAT GGA GGphcpassososszo 192
Gn Pro Arg eu Ala Gy Trp Leu Arg Pro Gu Asp Ay Ay dn 50

55 60 GCA GAA GGG GCA GAG GAT GAA CTG GAA GIC CGG TTC
AAC GCC CCC TTT 240 Ala Qu Ay A4 Au Asp Au Leu u Val Arg Phe
Asn Ala Pro Phe 65 70 75

80 GAT GIT GGA ATC AAG CT GGG GI'T_CAG TAC CAG CAG CAC AGC CAG

288 Asp Val d {ix) @ELLE;EQMM_@UCBQO’\GWFWAT@M Tyr dn A@n Hs Ser An

85 (A) TELEBGHONE: 206-442-6672 95 GCC CTG GGG AAG TTT CIT CAG
GAC ATC CTC TGG (BAATELEREX G206 AR -GOTB 336 Ala Leu Ay Lys Phe Leu A@n
Asp lle Leu Trp (@)UTEEEIX Ala Lys Gu 100 105
110 GCC CCA GCC GAC AA

351 Ala Pro Ala Asp Lys 115 (2) I NFORMVATION FOR SEQ I D

NO 2: i | CS: A) LENGTH 117 am no
ol ds by PR H S 1D 0 14 ) sTRaNDEDNESS: 51 ngl e
(D TOPOLOGY: |i near (ii1) MOLECULE TYPE: protein (v) FRAGVENT
TYPE: internal (i) SEQUENCEl()HABECIMSEI([ESCRI PTION: SEQID NO 2: Mt Pro Ser
Pro Gy Thr Val (QysLEM3THLe351Lbasd paiteu Gy Met Leu 1 5
10 (B) TYFE® nucleic acid

' (C) STRANDEDNESS: single

(D) TOPOLOGY: Tinear

(11) MOLECULE TYPE: cDNA
(1x) FEATURE:

(A) NAME/KEY: Coding Sequence
(B) LOCATION: 1...351
(D) OTHER INFORMATION:

(A) NAME/KEY: sig peptide
(B) LOCATION: 1...69
(D) OTHER INFORMATION:

(A) NAME/KEY: mat_peptide
(B) LOCATION: 70...351
(D) OTHER INFORMATION:

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:1:

ATG CCC TCC CCA GGG ACC GTC TGC AGC CTC CTG CTC CTC GGC ATG CTC 48
Met Pro Ser Pro Gly Thr Val Cys Ser Leu Leu Leu Leu Gly Met Leu
1 5 10 15

TGG CTG GAC TTG GCC ATG GCA GGC TCC AGC TTC CTG AGC CCT GAA CAC %6
Trp Leu Asp Leu Ala Met Ala Gly Ser Ser Phe Leu Ser Pro Glu His
20 25 30

CAG AGA GTC CAG CAG AGA AAG GAG TCG AAG AAG CCA CCA GCC AAG CTG 144
GIn Arg Val GIn GIn Arg Lys Glu Ser Lys Lys Pro Pro Ala Lys Leu
35 40 45



Trp Leu Asp Leu Ala Met Ala Gy Ser Ser Phe Leu Ser Pro Qu Hi's
20

_ _ 25 30 An Arg Val dn S
G u Ser LyWO%428400 Pro Ala Lys Leu 35 Pgrnjdggﬁ/%ézx

45 G n Pro Arg Ala Leu Ala Gy Trp Leu Arg Pro Gu Asp dy Ay dn 50 -
55 60 Ala Qu Gy Alagdu Asp Gu Leu Gu Val Arg Phe Asn
Al a Pro Phe 65 ' 70 75

80 WD 98/ 42840 _ 56 Asp Val Gy
I1e Lys LengSc Gby Gral CTHA BCAMIGCCIGG @TC G CBEr GAA IGAT GGA GGT CAA 85

90 P T du @
Aa Lys fln Pro Arg INE li%llgé'l-f‘mg Yri-Y2uPheg lPTgS@u“ MBPGTY B1yethn rlli’o Alua P:’JO

Aa Asp Lys 0 115 5 () I neorvATI RP FOR SEQ 1D NO 3
(i) SEQUENCE CHARACTER! STI CS: AL LENGTH, 540 base palts

(B) TYPE: GhA G B6@&CA GAG GAT GAAHTGS mgsﬂ% iM§l @CC CCC TTT (p) 240
TOPOLOGY: Allaridlar Gly Ala GYU Ayp MILECEL B TUYPE! ArbhBhe Asn Ald sProFRIRTURE:

(A) NAME/ BEY: Codi ng Sequeiige (B) L7GCATI ON: 40... 3980 (D)
OTHER | NFORMATI ON: (xi) SEQUENCE DESCRI PTION: SEQ I D NO 3:

COCCACACAGAPARAGECRFc FTACETEER AGECTTF SRS ARE 16 R@}&@% MSG 288
i4 Asp Val Ely dde gﬁaL%féeéT@Hé]cg%i‘ &#’6@5\%& gzggrégﬁ‘hésoc ATG CTG
GCC TCC 102 5

GCC CTG GGG AAG TIT CTT CAG GAC ATC CTC TGG GAA GAG GCC AAA GAG 336
Ala Leu Gly Lys Phe Leu GIn Asp Ile Leu Trp Glu Glu Ala Lys Glu
100 105 110

GCC CCA GCC GAC AAG 351
Ala Pro Ala Asp Lys
115

(2) INFORMATION FOR SEQ ID NO:2:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 117 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: protein
(v) FRAGMENT TYPE: internal

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:2:

Met Pro Ser Pro Gly Thr Val Cys Ser Leu Leu Leu Leu Gly Met Leu
1 5 10 15
Trp Leu Asp Leu Ala Met Ala Gly Ser Ser Phe Leu Ser Pro Glu His
20 25 30
GIn Arg Val Gin GIn Arg Lys Glu Ser Lys Lys Pro Pro Ala Lys Leu
35 40 45
Gln Pro Arg Ala Leu Ala Gly Trp Leu Arg Pro Glu Asp Gly Gly GIn
50 55 60
Ala Glu Gly Ala Glu Asp Glu Leu Glu Val Arg Phe Asn Ala Pro Phe
65 70 75 80



Ala Val Val Val Leu Leu Val Val Hs Ala Ala Ala Met Leu Ala Ser

10 15 20 CAC ACG GAA CGCC TTT GIT CCC
AGC TTT v6Gs/dAGe GGG GAA CIT CAG AGG 150 Hi s Thr GRCTHUSHBIRE20Val
Pro Ser Phe Thr Tyr Ay Qu Leu Gn Arg 25 30
35 ATG CAG GAA AAG GAG CGG AAT AAA GGG AAG AAA TCC CTG AGT GIC

198 Met G n Qu Lys Glu Arg Asn Lys Gly5 n Lys Lys Ser Leu Ser Val

40 50 CAG CAG GCG TCG GAG GAG CTC G&C

8C; Pro Eﬁ? %Eémlg%y%abgﬁﬂy Val %?4§yg@nqﬁh Nid s&f gﬁqu Gu Leu

65 GAA GAA  AGG
GTG GIT AR hew Gi]yd.zsrd??@ctem@incmp &Ae Lepr Trp G12Jgﬁ1w’§ ad¥s @4 @ u Arg val
Val Ile Lys Leu Leul®la Pro Val Asp [0B 70 110 75

80 Ala Pro Ala AsPpiysGGA ATC AGG ATG GAC TCC AGG CAG CTG GAA AAG TAC
CGG GCC ACC CTG ZfIZGIyIIeArgl\/let Asp Ser Arg A n Leu Qu Lys Tyr
Arg Ala Thr Leu 95

100 GAA AGG CT CC ACC CAG AAC CAG AAT GcCcC

390 Qu Arg Leuigm%%ﬁmé Thr A n Asn G n Asn Al a

105 110 115 GCC AAG TAACAGGECCG
CTGGGGGAGA AGGATGACAUENECEBERACTERESTICSCcCcCAC GC 448 Al a Lys AGGGAGGGECC
TAGAAATCCG CTGGEANT GENGIAECEAR DA sEGEanCECCCA AACAGCCCTC 508 AGCCCCCCTC

CCCCAGCAAA TAAA@T@’MUA% acid _ 546
(2) I NFORVATI ON HER BN 4s1ng1e (i) SEQUENCE CHARACTERI STI CS:
(A) LENGTH 119 ?55' '?’BP@_CG $ linear (B) TYPE: am no acid

(i1) MOLECULE TYPE: cDNA
(ix) FEATURE:

(A) NAME/KEY: Coding Sequence
(B) LOCATION: 40...396
(D) OTHER INFORMATION:

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:3:

GGGCAGAGAC ACACACGCGC CCAGTTGTCC AGCTCCAGG ATG GTG TCC CGC AAG 54
Met Val Ser Arg Lys
1 5

GCT GTG GTC GTC CTG CTG GTG GTG CAC GCA GCT GCC ATG CTG GCC TCC 102
Ala Val Val Val Leu Leu Val Val His Ala Ala Ala Met Leu Ala Ser
10 15 20

CAC ACG GAA GCC TTT GTT CCC AGC TTT ACC TAC GGG GAA CTT CAG AGG 150
His Thr Glu Ala Phe Val Pro Ser Phe Thr Tyr Gly Glu Leu GIn Arg
25 30 35

ATG CAG GAA AAG GAG CGG AAT AAA GGG CAA AAG AAA TCC 'CTG AGT GTC 198
Met GIn Glu Lys Glu Arg Asn Lys Gly GIn Lys Lys Ser Leu Ser Val
40 45 50

CAG CAG GCG TCG GAG GAG CTC GGC CCT CTG GAC CCC TCG GAG CCC ACG 246
Gln GIn Ala Ser Glu Glu Leu Gly Pro Leu Asp Pro Ser Glu Pro Thr
55 60 : 65



(C) STRANDEDNESS: single (D TOPOLOGY: |inear (i)

MOLECULE TYPE:. protein (v) FRAGVENT TYPE: internal 98(99%90
SEQUENCE WRSHMISHI| ON: SEQ I D NO 4:  Met Val Ser Arg Lys ABCNEY Val
Leu Leu Val Val Hs Ala Ala 1 5 o
15 Ala Met Leu Ala Ser Hs Thr Au Al g7Phe Val Pro Ser Phe Thr Tyr

20 25 30 Gy Qu Leu @n Arg Met @n
GQu Lys u Arg Asn Lys Gy A n Lys 35 40

45 Lys 97 GhRWGARCEANAGGERTG GTT A AREICTE OTCIGCGLECT @TH B ATEU Aspo4 50

55 ys Glu G1uGlu Ghg VAP VRS 1@ Ey?rlféuTDéu g Bhe \@WAQ yjérg Val Val
Ile Lys %f 70 a0
80 Ala oVaI AspIIeCJ?/IIeArgI\/Et AspSer AranLeuéIuLys

85 /4284
S8 TyrGoh 4TAIAGSTATG AG TG ARG CAG GTE CGAAGRAG GAC 06 GBCIAG tT8er TAAZ
100 Gly Ile Arg MeDSAsp Ser Arg GIn Leul@le s A rAlAsFhILEUAl a Lys

115 (2) | NFORNATI ON FOR SEQ | BS3NQG 5: (1) IEEQUENCE
CHARACTERI STI CS: (A) LENGTH: 40 base pairs (B) TYPE:
nucl ei ¢ D OGYnrqh| near
G % CT (?c @E@@EQE?EEE}?G :@%gﬁg G_AAC CAGDAAT @E@— bi
ZICI12494 ?ﬁﬁ& Legl ?G]n Ala Prd | QSJ%%EM Asn Ala (%? CLONE:
105 110 115

GCC AAG TAACAGGCCG CTGGGGGAGA AGGAGGACAC AGCTCGGACC CCCCTCCCAC GC 443
Ala Lys

AGGGAGGGCC TAGAAATCCG CTGGGCTTGG AAGGAAAACA CCCTCTCCCA AACAGCCCTC 508
AGCCCCCCTC CCCCAGCAAA TAAAGCGTGG AAATAGGC 546

(2) INFORMATION FOR SEQ ID NO:4:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 119 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: Tinear

(i1) MOLECULE TYPE: protein
(v) FRAGMENT TYPE: 1internal

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:4:

Met Val Ser Arg Lys Ala Val Val Val Leu Leu Val Val His Ala Ala
1 5 10 15

Ala Met Leu Ala Ser His Thr Glu Ala Phe Val Pro Ser Phe Thr Tyr

20 25 30
Gly Glu Leu GIn Arg Met GIn Glu Lys Glu Arg Asn Lys Gly GIn Lys
35 40 45

Lys Ser Leu Ser Val GIn Gln Ala Ser Glu Glu Leu Gly Pro Leu Asp

: 50 55 60

Pro Ser Glu Pro Thr Lys Glu Glu Glu Arg Val Val Ile Lys Leu Leu

65 70 75 80

Ala Pro Val Asp ITe Gly Ile Arg Met Asp Ser Arg Gln Leu Glu Lys

85 90 95



(xi) SEQUENCE DESCRI PTION: SEQ ID NO5: TTCTTCGACT CCTTTCTCTG CTGGACTCTC

TGGTGTTCAG 40 (2) | NFORVATI ON FOR SEQ I D

NO: 6: wo 98,@'(% SEQUENCE CHARACTERI STI CS: (A) LENSFHUSSS/e86LN0 -

aci ds 3 TYPE: amino acid (C) STRANDEDNESS: single :

(D TOPOLOGY: |inear (i) MOLECULE TYPE: None (xi) SEQUENCE

DESCRIPTION: SEQ ID NO6: Gu Xaa Arr®#rg Xaa G n 1

(2) 1 NFORVATI ON FOR SEQ | D NO 7: (i) SEQUENCE CHARACTERI STI CS

(A) LENGTH: 7 am ng a ac

STRANDECNEPSST9 dhlag Tor TellG1u A () et}*dﬁ%&@&% &ba?ro é”‘ Serithr NL']_ECULE

TYPE: None V\ol@(B/ 42840 105 (xi) SEQUENCE

DESCRI PTEONASSEIN BsiN@1d:AlaALgs Pro Xaa Asp Xaa Gy | I e 1 5
115

(2) INFORMATION FOR SEQ ID NO:5:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 40 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: Other
(vii) IMMEDIATE SQURCE:
(B) CLONE: 7C12494
(x1) SEQUENCE DESCRIPTION: SEQ ID NO:5:
TTCTTCGACT CCTTTCTCTG CTGGACTCTC TGGTGTTCAG 40
(2) INFORMATION FOR SEQ ID NO:6:
(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 6 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
(i) MOLECULE TYPE: None
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:6:

Glu Xaa GIn Arg Xaa Gin
1 5

(2) INFORMATION FOR SEQ ID NO:7:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 7 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: Tinear

(ii) MOLECULE TYPE: None



60 CLAI M5 60 1. An isolated
pol .ynucl-eg%?lﬁum ecul e encodi ng a pol ypepti de sel ected frog*,h}&gat%s%%)

consi sting of: (a) polynucl eotide nol ecul es conpr
nucl eoti de sequence as SEQID NGO 1 fromnucleotide 70 to
nucl eoti de 111; (b) allelic v&d ants of (a); (c) a

pol ynucl eoti de nol ecul e conprising a nucl eoti de sequence, wherein the
pol ynucl eoti de nol ecul e encodes a pol ypeptide that is at | east 80%
identical to the polypeptide encoded by (a); and (d) degenerate

nucl eoti de seduehcSEQUBNCH BESCRIPYION: GED-ID NO:7: 2. An isolated
pol ynucl eot | de nol ecul e encodi ng a pol ypepti de sel ected fromthe group

consi sti : ynucl eoti de nol ecul es conprising a
nucleotiggagzahé%%éwgsx%ﬁga%qﬁ% SEQID NO 1 fromnucleotide 70 to

nucl eoti de 123; 5 (b) allelic variants of (a); (c) a

pol ynucl eoti de nol ecul e conprising a nucl eoti de sequence, wherein the
pol ynucl eoti de nol ecul e encodes a pol ypeptide that is at | east 80%
identical to the polypeptide encoded by (a); and (d) degenerate
nucl eoti de sequences of (a), (b) or (c). 3. An isolated

pol ynucl eoti de nol ecul e encodi ng a pol ypepti de sel ected fromthe group
consi sting of: (a) polynucl eotide nol ecul es conprising a

nucl eoti de sequence as shown in SEQ ID NO 1 fromnucleotide 70 to

nucl eoti de 351; (b) allelic variants of (a); (c) a-
pol ynucl eoti de nol ecul e conprising a nucl eoti de sequence, wherein the
pol ynucl eoti de nol ecul e encodes a pol ypeptide that is at | east 80%
identical to the polypeptide encoded by (a); and (d) degenerate
nucl eoti de sequences of (a), (b) or (c). 4. An isolated

pol ynucl eoti de nol ecul e encodi ng a pol ypepti de sel ected fromthe group
consi sting of: (a) polynucl eotide nol ecul es conprising a

nucl eoti de sequence as shown in SEQID NO 1 fromnucleotide 1 to

nucl eoti de 111; (b) allelic variants of (a); (c) a
pol ynucl eoti de nol ecul e conprising a nucl eoti de sequence,
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61 wherein the pol ynucl eotide nolecule encodes a pol ypeptide that is at
| east 80% Wwidrddissdsl t o the pol ypepti de encoded by (a); and PCT/US98/05620d)
degenerate nucl eotide sequences of (a), (b) or (c). 5. The
i sol ated pol ynuol eotide nol ecul e of claimd4, wherein said polynucleotide
nol ecul e further conprises the nucl eotfi%e sequence as shown in SEQID NGO 1
fromnucleotide 1 to nucl eotide 351. 6. The i sol ated

pol ynucfeotids of claim 1, wherein the polynucleotide is DNA

7. An expression vector conprisi @AM f ol | ow ng operably |inked

el enent s: a transcription pronDter a DNA segnent
sel ected fromthe group consisting o (a) _pol ynucl eoti_de

nol ecul es conpri stng aARudisedEites s@qlm\e@lg@tsq%@mql@qqig | BRReRingr i

nucl eot hgdey e EQdQUgéﬁeEtg@ #tém the group G@hs@dﬂﬂd§3dﬁarlant5 of (a);
(c) a ponnucFeotl de nol ecul e_conpr.i si ng dW?ﬁ% oti de sequence, wherein the

pol ynucl eoti de nof@&ul BOAKRBEEECE 186! ype &F is AOTRELTiRGo, 2

i denti cahcleot heep@eypepidedeaencnewsl iy (SQ BDANO: 1 from(cuddegsnietate
nucleot%getseguegce .8f gﬂ (b) or (c); a transcription

term naf 9r - nucieotide alli "A cultured call into which has been

i ntroduced an eprb$siahleédtova&dantéing ua)clain17 wherein said cel

expresses the pol pt ed by _th 9. An
i sol at ed pol ypept?( Z sg ggtgggggr gr% t(ﬁz gr oup cdn5| stl ng of:

{a)
polypeptlde mol ecfeés d@gﬁnﬁ§ﬁﬁgaan%ﬁQﬁﬁdﬁnﬂegéa9§ﬁ§ecé% &abwn (b SEQ | D
NO é59n1re5|due 2.4 to residue 37; (b) allelic variants of
(a); an (c) a polypeptide mol ecul e conprising an amno acid
sequence, wherein the am no acid sequence is at |east 80%identical to the
am no acid sequenge i napa)isolated polynucleotide molecule encoding a

polypeptide selected from the group consisting of:

(a) polynucleotide molecules comprising a
nucleotide sequence as shown in SEQ ID NO: 1 from nucleotide
70 to nucleotide 120;

(b) allelic variants of (a);

(c) orthologs of (a) or (b); and

(d) degenerate nucleotide sequences of (a), (b) or
(e).

3. An isolated polynucleotide molecule encoding a
polypeptide selected from the group consisting of:

(a) polynucleotide molecules comprising a
nucleotide sequence as shown in SEQ ID NO: 1 from nucleotide
70 to nucleotide 351;

(b) allelic variants of (a);

(c) orthologs of (a) or (b); and

(d) degenerate nucleotide sequences of (a), (b) or

(c).

4. An isolated polynucleotlde molecule encodlng a

R
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polypeptide selected from the group consisti




10. An isolated polypeptide selected from the group consisting of:

(a) polv | ecul es conprising an am no acid sequencecafIs9s/05620
62 shommgﬁﬁaéﬁg%qqér«3 2 fromresidue 24 to residue 41; (b

allelic variants of (a); and (c) a polypeptide nol ecul e

conprising an am no acid sequence, Wéérein the am no acid sequence is at

| east 80% identical to the am no acid sequence in (a). 11. An

i sol at ed pol ypepti de sel ected fromthe group consisting of: (a)

pol ypeptlde ol eGHl e LB BeHEL A8 am nﬁbpéwlégquencceora,]érﬁsg in SEQID
mre5|due2 to re5|du 11 I c variants_ of

(aj Mqleotl de sequence p%?yﬁEBY’PdéWE&:lﬁ% %%nph §FH§‘ MR Ri H

sequert(be,numchﬁmé kng_:a;m no aci d sequence is at |east 80% identical to the

am no acid seque rh[]g e % q An isol ated pol ypeptide sel ected
fromthe group c 5| S 1§ .variants of, a4\ entide ol ecul es conpri si ng

an amno acid sefpiencertdsobdbganot n (SEQKD (KD; Zrfd omresidue 1 to reS| due
37; (N | Bddndpliantacibddle soquences( Ur 2(R9) Y | 4

rml ecul e conprising an m no aci d sequence he "am no’acid séquence
is at {®Past 80%identical to the ami no acid sequence in (a).

13. The isol ated; pol yept i1de 19ft & ab@l%nu‘éﬁ%ro%'ﬂiéa’m@lﬁgkbﬂéep&!ﬁdecf@itﬁcu' es
further caonprise an_ ,am no aci d sequencé as shown_in SEQ ID NG, 2 from

resi dfe Wherelj ggédipplynucleotide nglegudfs fhicelRY c SPTESHFRS tEha
conpr irfiidigdguildd | SstppohydPeasi droracandigE) txp ci@t M 9£froh eRIHlidHEi@a i th a

phar mceut | cally; aecapj abl e

6. The isolated polynucleotide of claim 1, wherein
the polynucleotide is DNA.

7. An expression vector comprising the following
operably linked elements:

a transcription promoter;

a DNA segment selected from the group consisting of:

(a) polynucleotide molecules comprising a
nucleotide sequence as shown in SEQ ID NO: 1 from nucleotide
70 to nucleotide 111;

(b) allelic variants of (a);

{(c) orthologs of (a) or (b); and

(d) degenerate nucleotide sequences of (a), (b) or
(e);

a transcription terminator.

8. A cultured cell into which has been introduced
an expression vector according to claim 7, wherein said cell

expresses the polypeptide encoded by the DNA segment.

9. An isolated polypeptide selected from the group

consisting of: )
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vehi cl e. 15. An antibody that specifically binds to an epitope

of a polypeptide selected fromthe group consisting of: (a)

pol ypept i 4@ dgpbgpul es conprising an am no acid sequence as peEraS9sHs626EQ | D
NO 2 fromresidue 24 to residue 117, (b) allelic variants of _
(a); and (c) a polypeptide nolecule conprising an am no acid
sequence, wherein the am no acid seq @nce is at |east 80%identical to the
am no acid sequence in (a). 63
16. A method of producing a pol ypeptide conprising: culturing a

cell into which has beehypeptibdecadlacudes esohpnisyngt @n aanbrdi agido
clai mJo WeLEby S l{, exphespe I tide; grcoded- Qy ke 4
segmen%e; andég ds @hgmﬁlerie%o%/gd?i Eg ?qhdg B%Igggtgt F%e.l * %79&'?'\%
use, iH’the manufacture of a medi cament, of an isolated pol ypeptide

sel ected fromgrogp camsesitngalhiants of (a); &&R pol ypeptide nol ecul es
conprising an am np aci d, sequenc s sh in SEQID NO 2 fromresidue
24 to residue 37,"3? OrthOYggﬁb?%al(F‘gl P& 3§l§]i‘ants of (a); and

(c) a polypeptide nolecule conprising an am no aci d sequence, wherein the

am no aci d sequepge | 8.2 gL933LaS0I denki ol 0 LN AMEIGy (Gl dagguence

in (a) in a conposition a ri'c o rty"mn I n
adni xteersistingnofmert carrier. 18. The use of claim 17,
wherein the tranghy tLHARVAELI3FL" info1e Ty | B8mbe1BRASUIRH 4RiAG Acy

radi ol abel ed subzt;ncg vBepti o 0. T%;e us% ﬁés ?% claim17/ i nc\ﬂ?ndi ch

t he cofPEYRRFEnafnehewsedn SERAAD BR: Ri f&opy rgsddviec ity idly of an

i ngested substangs) allelic variants of (a); and

(c) orthologs of (a) or (b).

11. An isolated polypeptide selected from the group
consisting of:

(a) polypeptide molecules comprising an amino acid
sequence as shown in SEQ ID N0: 2 from residue 24 to residue
117;

(b) allelic variants of (a); and

(c) orthologs of (a) or (b).

12. An isolated polypeptide selected from the group
consisting of:

(a) polypeptide molecules comprising an amino acid
sequence as shown in SEQ ID NO: 2 from residue 1 to residue
37;

(b) allelic variants of (a); and

(c) orthologs of (a) or (b).

13. The isolated polypeptide of claim 9, wherein

said polypeptide molecules further comprises an amino acid
sequence as shown in SEQ ID NO: 2 from residue 1 to residue

| e
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14. A pharmaceutical composition comprising
purified polypeptide according to claim 9, in combination with
a pharmaceutically acceptable vehicle.

15. An antibody that binds to an epitope of a
polypeptide selected from the group consisting of:

(a) polypeptide molecules comprising an amino acid
sequence as shown in SEQ ID NO: 2 from residue 24 to residue
117;

{b) allelic wvariants of (a); and

(c) orthologs of (a) or (b).

16. A method of producing zsig33 polypeptide
comprising:

culturing a cell into which has been introduced an
expression vector according to claim 7, whereby said cell
expresses a polypeptide encoded by the DNA segment; and
' recovering the polypeptide.

17. A wethod of stimulating gastric wmotility
comprising administering to a mammal in need thereof, an
amount of a pharmaceutical composition comprising an isolated
polypeptide selected from the group consisting of:

(a) polypeptide molecules comprising an amino acid
sequence as shown in SEQ ID NO: 2 from residue 24 to residue
37;

(b)Y allelic variants of (a); and

(c) orthologs of (a) or (b);

sufficient to increase transit time or gastric
emptying of an ingested substance.

18. The wmethod of claim 17, wherein the transit

time or gastric emptylng is measured us1ng a radiolabeled

substance.
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