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Field of the Invention

The preseat invention relates to novel Secreted Epithelial Colon Stromal-1
(Secs-1) polypeptides and nucleic acid moleeules cncoding the same. The invention
alzo relates to selective binding agents, vectors, host cells, and methods for
producing Secs- pelypentides.  The invention further relates to pharmaceutical
compositions and methads for the diagnosis, treatment, amelioration, mddor
prevention of diseases, disorders, and conditions associated with Secs-1

polypeptides,

Backaround of the Invention

Techpical advances i the identificaion, oloning, expression, and
manipulation of nueleic acid moleenles and the deciphering of the human genome
have greatly accelerated the discovery of novel therapeutics. Rapid wueleic acid
sequencing techniques can now generate sequence information at umprecedenied
rates and, coupled with computational mnalyses, allow the assembly of overlapping
sequenees into partial and entive genomes and the identification of pulypeptide-
encoding vegions. A cowmparison of a predicted amino acid scquence against a
database compilation of known amine acid sequences sllows one to determine the
extent of homology to previously identified sequonces and/or structural landmarks.
The cloning wod expression of a polypeptide-encoding region of a nuclsic acid
molecule provides a polypepbide product for structurel and fimetional analyses. The
manipulation of mucleic acid molecules and encoded polypeptides may confer
advantageous properties on a product for use as a therapeutic.

In spite of the significanr techmical advances in genome research over the
past decade, the potential for the development of novel therapeutics based oo the
human gencme i3 still largely unreslized.  Many genes encoding potetially
beneficial polypeptide (herapeutics or those encoding polypeptides, which may act

as “tarpets” for therapeutic molecules, have still not been ideniified.

JP 2004-503220 A 2004.2.5
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Accordingly, it is an object of the invention to identify novel polypeptides,
and nueleic acid moleculos enceding the same, which have diagnostic or therapeutic
benefit,

Summary of the Inventien

The present invention relates to novel Secs-I mucleic acid molecules and
encoded polypeptides,

The invention provides for an isolated nucleic acid imolecule comprising a
mucleotide sequence selected from the group consisting of:

(a) the nucleotide sequence as set forth in either SEQ 1D NO: 1 or SEQ
IDNO: 4

(b the nucleotide sequence of the DNA inscrt in ATCC Deposit Nas.
PTA-1753 or PTA-1755;

(€} a2 muclectide sequence encoding the polypeptide as sei forth in either
SEQ D NCk: £ or SEQ ID NO: 5;

() a nucleotide sequence which hybridizes under moderately or highly
siringent conditions te the complement of any af (u) - (c); and

{e) « nucleotide sequence complementary to any of {a) - {c).

The invention alan provides for an isolated nucleie acid molecale comprising
anuclestide sequence selected from the group consisting of

(@) anucleotide sequence encoding a polypeptide which is at Jeast about
70 percent identical to the polypeptide as set forth in cither SEQ 1D NO- 2 nr‘SEQ
1D NO: 5, wherein the encoded polypeptide has an activity of the polypeptide set
forth in either SEQ ID NO: 2 ar $EQ ID NO; §;

(6) & nuclectide scquence encoding an allelic variant or splice variant of
the nucleotide sequence as set forth in either SEQ D NO: 1 or SEQ ID NO: 4, the
nmucleatide sequence of the DNA ivsert in ATCC Depostt Nos. PTA-1753 or PTA-
1755, or (a);

(c) a region of the mucleotide sequence of either SEQ 1D NO: 1 or SEQ
1D NO: 4, the IINA insert in ATCC Dreposit Nos. PTA-1753 or PTA-1755, {(a), or
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(b) encoding a polypeptide fragment of at least sbout 25 amino acid residues,
wherein the polypeptide fragment has an activity of the encoded polypeptide as set
forth fn ¢ither SEQ ID NO: 2 or SEQ ID N 5, or is antigenic;

(d)  areglon of the mucleviide sequence of either SEQ ID NO: | or SEG
ID NO: 4, the DNA insert in ATCC Deposit Nos, PTA-1753 ar PIA-1755, or any of
() - (¢) comprising a fragment of at Teast about 16 nucleotides;

(e} a mueleotide sequence which hybridizes under moderatcly or highly
stringent conditions to the complement of any of (1) - {d); and

() anucleotide sequence corplementary to any of {s) - {d).

The invention further provides for an isolated mucleic acid molecule
comprising & nucleotide sequence selested from the group consisting of:

(O] a nucleotide sequence cncoding a polypeptide as set forth in either
SEQ ID NO: 2 or 8EQ ID N(O: 5 with at least one conscrvative amino acid
substitution, wherein the encoded polypeptide has an activity of the polypeptide set
forth in either SEQ [D NO: 2 or SEQ 1D NO: 5;

(b} a nucleotide sequence encoding a pelypeptide as set forth in either
SEQ ID NGC: 2 or SEQ TD NO: 5 with at lcast one amino acid inserlion, wherein the
eneoded polypeplide has an activity of the polypeptide set forth in either SEQ 1D
NO: 2 or SEQ I NG 5

{c) a nucleotide sequence encoding a polypeptide as sat forth in cither
SEQ 1D NG: 2 or SEQ ID NO: 5 with at least onc amine acid delction, wherein the
cneoded polypeptide bas an activity of the polypeptide set forth in either SEQ iD
NO: 2 or SEQ 1D WX 5,

(d}  a mucleotide sequence enceding a polypeptide as set forth in either
SEQ ID NO: 2 or SEQ 1D NO: § which has a C- and/or N~ tenminal truneation,
wherein the encoded polypeptide has en activity of the polypeptide set forth i eisher
SEG I NO: 2 or SEQ D NO: 5

{e) a nucleotide sequence encoding a polypeptide as set forth in cither
SEQ T NO: 2 or 8EQ ID KO: 5 with at least one modification selected from the

group consisting of amine acid substitutions, amino acid inserfions, amino acid
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deletions, C-terpninal truncation, and N-letminal trancation, wherein the encoded
polypeptide has an activity of the polypeplide set forth in either SEQ I NO: 2 or
SEQIDNG:5;

(£} a nucieotide sequence of any of (2) - (¢) comprising a fragment of ai
Jeast about 16 nuclectides;

€] a nucleotide sequence which hybttdizes under moderately or highly
stringent conditions to the complement of any of (3) - (); and

{h)  anuclestide sequence complementary to any of (a) - (¢).

The present invention provides for an isolated polypeptide compiising an
amino acid sequence selected from the group eonsisting of

(a) the ampino avid sequence as sei forth in either SEQ JD WO: 2 or SEQ
ID NO: 5; and

)  the amine acid sequence cocoded by the DNA imsert jn ATCC
Deposit Nos. PTA-1753 or PTA-1755.

The invention also provides for an isolated polypoptide comprising the amine
acid seyuenes selected {tem the group consisting of:

{a}  the amino acid sequence as set forth in eitber SEQ ID NO: 3 or SEQ
1D NO: 6, optionglly further comprising an amino-terminal methionine;

{b)  an amino acid sequence for an ortholeg of either SEQ [D NO: 2 or
SEQ D NO: 53 .

{c) an amino acid sequence which is at least about 70 percent identical 1o
the amino acid sequence of aither SEQ ID NO: 2 or SEG D NO: 5, whercin the
polypeptide has an activity of the polypeptide set forth in either SEQ ID NG; 2 aor
SEQ 1D HO: 5;

[{3] a tragment of the amino acid sequence set forth in either SEG TD NO:
2or SEQ IDNOG: 5 comprisi.ﬁg at least about 25 amina acid residues, wherein the
fiapment has an activity of the polypeptide sef forth in vither SE¢} [D NO: 2 or SEQ
1D NG 5, or 5 antigenic; and
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@ an amino actd seguence for an allelic variant or splice variant of the
amine acid sequence as set forth in cither SEQ ID NQ: 2 or SEQ D NG: 3§, the
amino acid sequence encoded by the DNA insert in ATCC Deposit Nos. PTA-1753
or FTA-1753, or any of (#) - {c).

The invention further provides for an isolated polypeptide comprsing ihe
amino acid sequence selected from the growp consisting oft

(@) the amine acid sequence & set forth in either SEQ 1D NO: 2 or 8EQ
1D NG 5 with at least cne conservative amine acid substitution, wherein the
polypeptide has an activity of the polypeptido set forth in cifher SEQ ID NO: 2 or
SEQIDNO: S,

(b) the amino acid sequence as set forth in either SEQ IDNO: 2 or SEQ
12 NO: 5 with at least one amino acid ioscrtion, whercin the polypeptide has an
activity of the palypeptide set forth i either SEQ ID NO: 2 or SEQ [D NO:; 5;

(c)  the amino acid sequence as set forth in either SEQ ID NO: 2 or S8EQ
[D NO: 5 with at least one amino acid deletion, wherein the polypeptide has an
activity of the polypeptide set forth in either SEQ [D NO: 2 or SEQ [D NQ: 5;

() the amino acid sequence as sct forth in either SEQ T NO; 2 or SEQ
D WO: § which has a C- and/or N- tenninal truncation, wherein the polypeptide has
on activity of the palypeptide set forth in either SEQ ID NG- 2 or SEQ 1D NO: 5,
and

{e) (he amine acid sequence as set forth in cither SEQ ID W 2 or SEQ
1D NO: 5 with at Ieast ane modification selested from the group comsisting of aming
acid substitlutions, amino acid insertions, amine acid deletions, C-erminal
iruncation, and N-ferminal truncetion, wherein the polypeptide has an activity of the
polypeptide set torth n either SEQ [0 NO; 2 or SEQ ID NO: 5.

Also provided are fusion palypeptides comprising Secs-l amine acid
SEQUETCES,
The present fnvention also provides for an expression vector comprising the

isofated nucleic ecid molecules as sef forlh herein, recombinart host cells
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comprising the recombinant nucleic acid molecules as set forth herein, and a metbod
of producing & Secs-1 polypeptide comprising culturing the host cells and optionally
isolating the polypeptide so produced.

A fransgenic non-human animal comprising a nucleic acid molecule
eneoding a Secs-1 polypeptide is also encompassed by the invention. The Secs-1
nucleic acid mplecules are introduced inio ibe anjmal in 2 manner that allows
expression and increased levels of a Secs-l polypeptide, which may include
increased circulating levels. Alternatively, the Secs-1 nucleic acid molecules are
introduced nto the anirmal in a manner that prevents expression of endegenous Secs-
1 pulypeptide (i.e., generaies a transgenic animal possessing & Secs-1 polypeptide
gene knockout). The tramsgenic non-human animal s preferably a mammal, and
more preferably arodent, such as arat or 1 mouse.

Also provided are derivatives of the Secs-! polypeptides of the present
invention.

Additionally provided are selective binding agents such as aniibedies and
peptides capable of specifically binding the Secs-1 polypeptides of the invention.
Such antibodies and peptides may be agonistic or antagonistic.

Pharmacentical compositions comprising the nuclectides, polypeptides, or
selective binding agemts of the invention and ome or more pharmaceutically
acceptable formulation agents are also encompassed by the invention.  The
phatmaceutical compasitions arc used to provide therapeutically effective amounts
of the nucleotides or polypeptides of the present invention. The invention is also
directed to methods of vsing the polypeptides, nucleic acid molecules, and selective
binding agents.

The Secs-1 polypeptides and nucleic acid molecules of the present invention
may be used to treat, prevent, ameliorete, endfor detcet diseascs and disorders,
including those recited hersin.

The present iovention alse provides a methed of assuying fest molecules tw
identify a test molecule that hinds to a Secs-1 palypeptide. The taethod comprises
contacting a Secs-1 polypeptide with a test molocule to determine the extent of
binding of the test molecule 1o the polypeptide. The mettod turther comprises
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determining whether such test molecules are agonists or antagonists of a Secs-1
polypeptide. The present inveniion further provides a method of testing the mpact
of malevules on the expression of Secs-1 polypeptide or on the activity of Secs-1
polypeptide.

Methads of regulating expression and modulating (f.e, increasing or
decreasing) Tovels of a Secs-1 polypeptide arc also encorrpassed by the invention.
Onc method comprises administering to an animal a nucleic seid molecwle encoding
a Becs-1 polypeptide. In ancther method, a nuclefe acid moleeule comprising
elements that regulate or modulate the expression of 2 Sces-1 polypeptide may be
adminjstered.  Examples of these metheds include gene therapy, cell therapy, and
anti-veuse therapy as further described herein. )

In another aspect of the present investion, the Secs-1 polypoptides may be
used for identifying receptors thercof (“Secs-1 polypoptide receptors™).  Varlous
forms of “expression cloping” have beep extensively uged to clone receptors for
proteln ligands. See, eg, Simonsen and Lodish, 1994, Trends Pharmacol. Sei
15:437-41 and Tartaglia er af., 1995, Cefl 83:1263-71, The isolation of a Secs-1
polypeptide receptor is useful for identifying or developing novel agonists and
antagonists of the Secs-l polypeptide signaling pathway. Such agenists and
antagomists include soluble Secs-1 polypeptide receptors, anti-Secs-1 polypeptide
receptor-gelective binding agents (such as antibodies and derivatives thereaf), small
molecules, and antisense cligonuclectides, any of which can be used for treating one

or more diseass or disorder, including those disclosed bevein.

Ericf Description of the Fipures

Figure I (llustrates the nuclectide sequence of the murine Secs-1 gene (SEQ T NO:
1} and the deduced amin acid sequence of nurine Secs-1 polypeptide (SEQ D NO:
2). The predicted signal peptide is indicated (undeylined);

Figure 2 iilusirates ihe nucleotide sequence of the human Secs-{ gene (SEQ 112 NO:
4) and the deduced amino acid sequence of human Secs-1 polypeptide {SEQ 1D N:
5). The predicted signal peptide ix indicated (underlined);
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Figure 3 illustrales (he amino acid sequence alignment of rat Secs-1 pelypeptide
(SEQ ID NO: 7}, murine Secs-1 polypeplide (SEQ ID NO: 2), and human Secs-1
polypeptide (SEQ ID NO: 5);

Pigures 4A-4F illustrate the genomic nucleotide sequence for Tuman Secs-1
polypeptide (SEQ 1D NO; 8). The location and deduced anune avid sequence of the
cxens {(SEQ ID KOE: 9-11) are indicated;

Figure S illustrates the expression of human Secs-1 (huSecst) mRNA and murine
Scos-1 (muSmacZ) mRNA as detected by sn s hybridization in a mman
epidermoid carcinoma (A431) xenograft;

Figure 6 illustrates the expression of human Becs-1 (huSecs1) mBNA and murine
Secs-1 (muSmacl) mRNA as detected by in #itu hybridization in human prostate

carcinoma (PC-3} and homan colon carcipoma (HT-29) cell lines;

Figure 7 illustrates the expression of murine Sces-1 {muSmac?) mBNA as detected
by in sit hybridization at different time poinfs in wound healicg end psoriasis
(flaky} skin models.

iled Deseription of the Invenibon
The section headings used hercin are for organizational purpeses only and
are not to be construed as limiting the subjoct matter deseribed.  All references citad

in this application are expressly incorporated by reference herein,

Definitions

The terms “Secs-1 pene” or “Secs-1 nucleic acid molecule” or *Sees-1
polyanciestide” refer to a mucleic acid molecule comprising eor consisting of a
nucleatide sequence as set forth in either S8EG D NO: 1 or SEQ ID NO: 4, a
nucleotide sequence encoding the pelypeptide as set forth in efther SEQ ID NO: 2 or
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SEQ T2 NO: 5, a nueleotide sequence of the DNA. insert in ATCC Deposit Nos,
PTA-1753 or PTA-1753, and nucleic acid molecules as defined herein.

The term “Sces-1 polypeptide allelic vanant™ refers to one of several possible
naturally occurring altemate fomws of 2 gene occupying 2 given locws on 2
chromesome of an organism or a papulation of crganisms,

The term “Secs-l polypeptide splice variant” yefers to a pucleic acid
molecule, usuglly RNA, which is generated by alternative processing of intron
sequences in an RNA transcripi of Secs-1 polypeptide amine acid sequence as sct
forth in either SEQ ID NO: 2 or SEQ) [D NO: 5.

The term “isolated nucleic acid melecule”™ refers to a puclcie acid molecule
of the invention that (1} hus been separsted from at lcast about 50 percent of
profeins, lipids, carbohydrates, or other materials with which it is naturaily found
when total pueleic acid is isolated from the souree cells, (2) 13 not tinked to all or a
portion of a pulynucleatide to which the “isolated nucleic acid molceule” is linked in
nature, (3) is operably linked to a polynucleotide which it is nof linked to in naiure,
or (4) does not occur in natare as part of a larger polymocleotide sequence.
Prefesubly, the isclated nucleic acid molecule of the present invention is
subgtantially frec from any other contaminating pueleic acid molecule(s) or other
contaminants thet are found in jts natural environment that would interfers with its
use in pelypeptide preduction or its therapeufic, diagnostie, prophylactic or rescarch
use.

The term “aucleic acid sequence” or “nucleie acid molecule” refers to a DA,
or RNA sequence. The term encompasses molecules formed from any of the known
base analogs of DNA and RNA such as, but not [imited to 4-acelyleytosine, §-
hydrexy-M6-methyladenosing, agiridinyl-cytosine, psendoisocytosine, 5-
(carboxyhydroxylmethyl) uracil, 5-fleorovraci, 5-bromeuracil, 5-
carbnxym-cﬂlylammomethyla—thiuuracil, 3-curboxy-methylaminomethyluracil,
dihydrouractl, inosine, MNo-iso-pentenyladenine, L-methyladenine, I-
methylpscudouracil, 1-methylgunanme, 1-methylinosine, 2,2-dimethyl-guanive, 2-
methyladenine, 2-methylguaning,  3-methyloytagine,  S-methyloytosing, Né-
methyladenine, 7-methylguanine, 5-methylaminomethyluracii, S-methoxymhino-
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metbyl-2-thiouracil, befa-D-mannesylquensine, 5 -methoxycarbonyl-methyluracil,
5-methoxywaeil, 2-methylthio-NG-isopenicoyladenine, urseil-S-oxyacetic  acid
meihylester, uracil-5-oxysestic acid, oxybutoxozine, pscudouracii, queosing, 2-
thiocytosine, 5-methyl-2-thiourscil, 2-thiouracil, 4-thiouracrl, S-methyhwacil, N-
uracil-§-oxyacetic acid methylester, uracil-5-oxyacetic acid, pseudonracil, queosine,
2-thiceytosine, and 2,6-diarminopurizne.

The torm “vector” is uscd to rofer to any molecule {(e.g., nudleic acig,
plusmaid, or virus) used to transfer coding information to 2 host celi.

The temn “expression vector” refers to a vector that is suitable for
transtormation of a host cell and contains nucleic acid sequences that direct and/or
vontrel the expression of inserted heterologous nucleic acid sequences. Expression
includes, but is not united o, processes such as ranscription, translafion, and RNA
splicing, if introns are present.

The term “operably linked” is used herein to rofer to an arrangement of
flanking sequences wherein the flanking segquences so described are configured or
assembled so aa to perform their usual finction. Thus, a tlanking scquence operably
linked o a coding sequence may be capable of effecting the replication, transeription
and/or translation of fhe coding sequence. For example, o coding sequence is
operably linked to a promoter wher the promoter is capable of dirceting transeription
of that coding sequence. A flanking sequence need nol be contipuous with the
coding sequence, so long as it functions cotreetly. Thus, for orample, inkervening
untranslated yet transeribed sequeitoes oan be present hetween a promoter scquence
and the coding sequemce and the promoter seguence can still be considered
“operably linked” to the coding sequence.

The term “host eell” is vsed to refer to a cell which has been transformed, or
is vapable of being transformed with a nucleic acid sequence and then of expressing
a selected gene of interest, The term includes the progeny of the parent cell, whether
or not the progeny 1s identical it morphelegy or in genetic make-up to the onginal
parent, so long as the zelected gene is present

The term “Sccs-1 poiypeptide” refers to & polypeptide comprising the amino
acid sequence of either SEQ ID NG: 2 or SEQ Y NO: 5 and related polypentides.

10
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Rejuated polypeptides include Secs-1 polypeptide fragments, Secs-1 polypeptide
orthologs, Secs-1 polypeptide vananty, and Secs-1 polypeptide derivatives, which
possess at least ane activity of the polypeptide as set forth in either SEQ TD NOC: 2 ar
SEQ ID NO: 5. Secs-1 polypeptides may be mature polypeptides, as defined herein,
and may or may pot have an arpino-terminal methionine rosidue, depending on the
method by which they arc prepared.

The term “Secs-| polypeptide fragment” refers to a polypeptide that
comprises a truncation at the amino-terminus (with or without a leader sequence)
and/or a trancation at the carbozyl-tenminus of the polypeptide as set forth in cither
SEQ ID NO: 2 or SEQ D KO: 5. The term “Secs-1 polypeptide fragment™ also
refers to amino-terminal and/or carboxyl-termingl truncabions of Secs-L polypeplide
orthologs, Secs-T polypeptide derivatives, or Scos-1 pelypeptide variants, or to
amine-termninal undfor carboxyl-terminal truncations of the polypeptides encoded by
Secs-1 polypeptide allelic variants or Secs-1 polypeptide splice varianfs. Secs-|
polypeptide fragments may result from alternative RWA gplicing or trom in vive
protease activity. Membrage-bound foros of & Sees-l polypeptide we also
contemplated by the present invention. In preferred embodiments, truncations
and/or deletions comprise about 10 amino aeids, or about 20 amino acids, or about
30 amusne acids, or about 40 amino acids, or about 50 amino acids, or 2bout 60 amano
acids, or about 70 amino acids. The polypeptide fragments so produced will
comprise about 23 contiguous amino acids, or about 539 amine acids, or about 75
amine acids, or about 100 amino acids. or abeut 159 amino acids, or about 200
aming acids. Such Secs-1 poiypepiide fragments may optionally comprise an
ammo-terroinal methionine residue. It will be eppreciated thai such fiapmesis can
be used, for exampls, to generate aniibodies (o Secs-1 polypephides,

The term “Sees-1 polypeptide ortbolog” refers fo a polypeptide from another
species that corresponds to Sees-1 polypeptide amino acid gequence as set forth in
either SEQ 1D NO: 2 or SEQ ID NO: 5. Lor example, mouse and buman Secs-}
polypeptides are considered orthologs of each other.

The term “Secs-l polypeptide variants” refers to Secs-! polypeptides

comprising amine acid sequences having one of more aming acid sequence

11
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substitutions, deletions (such as intemnal deletions andfor Seos-! polypeptide
fragments), andior additions (such 28 interna) additions andior Secs-1 fusion
polypepbdes) as compared to the Secs-1 polypeptide amino acid sequence set forth
iu either SEQ 1D NG: 2 or SEQ ID NO: 5 {with or without a leader sequence).
Variants may be natarally ocowring {e.g., Secs-] polypeptide allelic variants, Secs-1
polypeptide orthologs, and Secs-1 polypeptide splice wvariants) or atificially
construcied.  Such Secs-1 polypeptide variants may be prepared from the
corvesponding nucleic acid molecules having a DMNA sequence that varies
aceordingly from the DNA. sequence as set forth in exther SEQ I NO: | or SEQ D
NO: 4. In preferred embodiments, the variants have tiom 1to 3, or from 1 10 3, o
Jrom 7 10 10, or from 1 to 15, or from. 1 to 20, or from 1 to 25, or fom I to 30, ox
from 1 10 40, or from 1 to 50, or more than 50 amine acid substitutions, msettions,
additions andfor deletions, wherein the substitttions may be conservative, or non-
conservalive, or any combination thereof.

The term “Sces-1 pelypeptide derivatives” refers to the polypeptide as set
Torth in either SEQ 12 NO: 2 or SEQ ID NCx §, Secs-1 polypeptide fragments, Secs-
1 polypeptide ortholegs, or Secs-1 pelypeptide variants, as defined hersin, that have
been chemically modified. The term “Sces-1 polypeptide derfvatives™ also refers fo
the polypeplides enceded by Secs-l polypeptide allelic variants or Secs-l
polypeptide splice variants, as defined herein, that have been shemically meditied,

The term “mature Secs-i polypeptide” refers to a Sees-1 polypeptide lacking
a Jender sequemce. A mature Secs-! polypepiilfe msey also include other
modifications such as proteclytic processing of she amino-terminus {with or without
a leader sequence) and/or the carboxyl-terminus, cleavage of a smaller polypeptide
from o larger precussor, N-linked andfor O-linked glycosylation, and the like.
Exemplary mature Secs-1 polypeptides are depicted by the amino acid sequences of
SEQ ID NO: 3and SEQ ID NG; 6.

Theterm “Sees-] fusion polypeptide” refers to & fusion of one or more amino
acids {such as a heterologous protein or peptide} &t the amino- or carboxyl-tarminuas
of the pelypeptide as set forth in either SEQ ID NO: 2 or SEQ ID NO: 5, Secs-1
polypeptide fragments, Secs-1 polypeptide orthologs, Secs-1 polypeptide variants, or

12
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Seps-1 declvatives, as defined berein. The term “Secs-1 fusion pelypeptide” also
refers to 4 fosion of one or mote amine acids at the amine- or carhoxyl-tenminus of
the polypeptide cacoded by Secs-1 polypeptide allelic varianis or Secs-1 polypeptide
splice variaints, as defined herein.

The term “biologically active Secs-1 palypeptides” reters o Sces-1
pelypepiides having at least one aciivity characteristic of the polypeptide comprising
the aming acid sequence of either SEQ ID NO: 2 or SEQ ID NO»: 5. In addition, a
Sees-1 polypeptide may be active ag an immunogen; that Js, the Secs-1 polypeptide
contains af lsast one cpitope to which antibodies may e raised.

The temn “isolated polypeptide” refers to a polypeptide of the present
invention that {I} has been scparated from at least about 50 percent of
polyoucientides, lipids, carbohydrates, or other materials with which it is natrally
found when isolated [rom the source cell, (2) is not linked (by covaleni or
noncovaleit interaciion) to all or a portion of a polypepiide to which the “isolaled
pelypeptide” is linked in nature, (3) is operably linked (by covalent or noncovalent
interaction) to a polypeptide with which it is not linked in nature, or (4) does not
ooour in natore.  Preferably, the isolated potypeptide is substantially free from any
other confaminating polypeptides or other contaminants that are found in its naturat
environment that would mterfere with its therepeutic, dingnostic, prophylactic or
research use.

The teom “identity,™ s known in the art, refers to a relatiouship between the
sequences of two or more polypeptide molecules or twoe or more mucleic acid
molecules, ag determined by corparing the sequences. In the art, “identity” also
means the degree of sequence relatedness bebween nucleic acid molecules or
polypeptides, as the case may be, a5 determined by the mateh betwesn shiings of two
or more nucleotide or two or more amino acid sequencos, “Tdentity” measures the
percent of identical maiches between the smaller of two or more sequences with gap
aligoments {if any} addressed by 2 particular mathematical model or computer
program {i.e., “algorithms™).

The term “similarity” js a related copeept, but in conirast to “idenfity,”

“gimilarity” refers to a measure of relatedness which includes both identical nratches

pic)
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and conservative substitution matches. If two polypeptido sequences have, for
example, 10/20 identical aming acids, and the remainder are all non-conscrvative
substitufions, then the percent identity and similarity wonld both be 50%. If in the
same exumple, there are five more positions where there are conservative
substitulions, then the percent identity remains 50%, but the percent similarity wonld
be 75% (15/20). Therefore, in cases where there are conseivative substiiutions, the
peraent similarity between two polypoptides will be higher than the percent identity
between those two polypeptides.

The term “patirally occurring™ or “native™ when used in connection with
biological materials such ag mucleic acid molecules, polypeptides, host cclls, and (he
like, refers to materals which are found in nature and are net manipulated by man.
Simnilarly, “non-nabmally oceuming” or “non-native” as used herein refers to a
matedal ihat is not found in nature or that has been strocturally modified or
synthesized by man.

The terms “effective amount™ and “therapeutically effeciive amoun(” each
refer to the amount of @ Secs-1 polypeptide or Secs-1 nucleic acid molecule used to
suppott an ohservable level of one or more biological achvities of the Secs-1
polypeptides as set forth herein,

The term “pharmaccutically ascceptable carder” or “physiologically
accepiable cammier” as used herein refers to one or more formulation materials
suitable for accomplishing or enbhancing the delivery of the Secs-1 polypeptide,
Secs-1 nucleic acid molecule, or Secs-1 selective binding agent ag a phannaceutical
compasition.

The term. “antigen” refers to a2 molecule or a portion of a mulecule capable of
being bound by a selective binding agent, such as an antihody, and additionaliy
capable of being used in an unimal to produce antibodies capable of binding to an
epitope of that antigen. An antigen muy have one or moze epitopes.

The term “selective binding agent” refers to a molecule or molecuies having
specificity for a Secs-1 polypeptide. As used herein, the terms, “specific” and
“specificity” refer to the ability of the selective binding agents to bind to human
Secs-1 polypeptides and pot to bind 10 humsn non-Secs-1 polypeptides. It will be
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appreciated, however, that the selective bindig agents may ulso bind orthologs of
the polypeptide ag set forth in cither SEQ ID WO: 2 or SEQ ID NO: 5, that is,
interspecies versions thoreof, such as mouse and rat Secs-1 polypeptides.

The term “transduction™ is used te refer to the transfer of genes from e
hacterfum i another, usually by a phage.  “Transduction” also refers to the
acquisition and transfer of eukaryolic cellular sequences by refroviruses.

The term “transfection” is used to refer to the uptake of foreipn or exogenous
DINA by a cell, and a cell haz been “ranstected” when the exogenous DNA has been
inttoduced inside the cell membrane. A number of trausfection techniques are well
known in the art and are disclosed herein. See, e.g., Graham e al., 1973, Virology
52,456, Sembraok ef al., Molecidar Cloning, A Laboratory Marual (Cold Spring
Harbor Laboratories, 1989), Davis & al., Hasic Methods in Molecular Biology
(Elsevier, 1986); and Chu et al, 1985, Gene 13:197. Such tochniques cax be used to
introduce one or more exogenous DNA moicties into suitahle host cglls.

The term “wansforrmation” as used hereip refers to & change in a ccli's
wenetic characteristics, and 2 ccll has been transformed when it has been modified to
contain a new DNA. For example, 2 cel! is iansformed where i is genetically
modified from its native state.  Following transfection or treamsduction, the
(cansforming DNA may recombine with thet of the cell by physically integrating into
a chromosome of the cell, may be maintained transiently ag an episomal clement
without being replicated, or may replicate independently as 2 plasmid. A cell is
considered to have been stebly transformed when the DNA is replicated with the

division of the cell.

Relatedness pf Nucieic Acid Malecules andfor Polypeptides
it 45 understood thai related nucleic acid moelesules include allelic or splice
varianis of the nucleic acid molecule of either SEQ 1D NO: 1 or SBQ ID NO: 4, and

include sequences which are complemenlary to any of iz above nucleotide
sequences. Relafed nucleic acid molcculos also include a nucleotide sequence
eneoding a peolypeptide comprising or consisting cssentially of a substitution,

medification, addiiion and/or deletion of one or more amino acid residues compared
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to the polypeptide in either SEQ TD NO- 2 or 8EQ ID NO: 5. Such related Socs-1
polypeptides may comprise, for example, an addition end/or a deletion of one or
more N-linked or O-linked glycosylation sites or an addition and/or 4 deletion of one
ar more cysteine residues.

Related nucleic acid molecules also include fragments of Secs-1 nucleic acid
molecules which encode a polypeptide of at least abont 25 contiguous amino acids,
or dbout 30 amino acids, or about 40 amino acids, or about 50 amino acids, or about
60 amino acids, or sbout 70 amino acids, or more than 70 amino acid residues of the
Secs-1 palypeptide of gither SEQ T NO: 2 or SEQ 1D NQ; 5,

in addition, refated Sees-1 nucleic acid molecules alse include those
molecnles whish comprise nuclestide sequences which hybridize under modezately
or highly stingent conditions as defined berein with the fully complementary
seijuence of the Secs-1 mucleic acid molecule of either SBG ID ™0: 1 or SEQ ID
NO: 4, or of a molecule encoding a polypepfide, which polypeptide comprises the
amino acid sequence &3 shown in either SEQ ID NO: 2 or SEQ ID NO; 5, or of a
nucleic acid fragment es deflied herein, or of a mcleic acid fragment encoding a
polypeptide as defined hecein.  Hybridization probes smay be prepared using the
Secs-1 sequences provided heroin to sercen cDNA, genomic or synthetic INNA
libraries tor related sequences. Fegions of the DNA and/or amine acid seguence of
Secs-1 polypeptide that exhibit significant identity to known sequences are readily
determined using sequence alignment glgorithms ag deseribed herein and those
regions may be used to design probes for screening.

The term “highly stringent conditions” refers o those conditions that are
designed to permit hybridization of DNA strands whose sequences ave highly
complementary, and to exclude hybridization of significantly mismatched DNAs.
Hybridization stringency is principally determmesl by temperature, lonic strength,
and the concentration of denaturing agents sch as formamide. Bxamples of “hghly
stringent conditions” for hybridization and washing are 0.015 M sodinm chioride,
0.0015 M sodivm citrate at 83-68°C or 0.015 M sodium chloride, 0.0015 M sodium
citrate, and 50% formumide at 42°C. See Sambrook, Fritsch & Maniatis, Molecular
Cloning: 4 Laboratory Manual (Ind ed., Col Sprong Harbor Laberatory, 1989);

1é
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Anderson 2t al, Nucleic doid Hybridivation: 4 Practical Appreach Ch 4 (IRL Pross
Limted).

More stringent conditions {sueh ag higher temperature, lower lonie strength,
higher formamide, or other denaturing agent) may also be used — however, the rat
of hybridization will be affected. Other agents may be included in the hybridization
and washing buffers for the purpose of reducing nop-specific and/or background
hybridization. Examples are 0.1% bovine soum albumin, 0.1% polyvinyl-
pywrolidone, 0.1% sodivm pyrophosphate, 0.1% sodium dedecylsulfate, NaDodSO.,
{8D8), ficoll, Denhardi’s solution, sonicated salmon spermt DNA (or another non-
complementary DNA), and dextran sulfate, although other suitable apenis cao also
be used. The conventration and types of these additives can be changed without
subsstantially affecting the stringency of the kybridization conditions. Hybridization
experlments are vsaally carried out at pH 6.8-7.4; bowever, at typical wonic strength
conditions, the rate of Tiybridization is nemly independent of pH. Sez Anderson e
al., Nucleic Acid Hybridisation: A Practical Approach Ch. 4 (IRL Press Limited).

Factors affccting the stability of DNA duplex include base composition,
length, and degree of base pair mismateh. Hybridization conditions can be adjusted
by one skiiled in the ari in order to accommodate these variables and allow DNAs of
different sequence relatedness to form hybrids. The melting tempetatiwe of «
perfiectly matched DNA duplex can be estimated hy the following equation:

Tul*Cy =315 + 16.600gNat]) + 0.41{%GHC) - B0GN - 0.72(¥formamide)
where N is the length of the duplex formed, [Ma+] is the molar concentration of the
sodium ion in the hybridization or washing sohition, %G+C is the percentage of
{puaninetoytosine) bases in the hybrid. FPor imperfectly wmatched hybrids, the
melting temperatare is reduced by approximately 1°C for cach 1% mismatch,

The term “moderately stringent conditions” refers to conditions wider which
2 DNA duplex with a greater degree of base pair mismatching than could ccour
under “highly siringent conditions™ is able fo form. Exaruples of typical “moderately
stringent conditions” are 0.015 M sodium chlonde, 0.0015 M sodium citrate at 50-
65°C or 0.015 M sodinm chloride, 0.0015 M sodium citrate, and 20% formamide at
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37-50°C. By way of cxample, “moderately stringent conditions” of $0°C in 0.015 M
sodium ion will allow about  21% mismatch.

It will be appreciated by those skilled in the art that there i3 no absolute
distinetion  between “hiphly stringent conditions” and “moderately stingent
coiditions.”  For example, at 0.015 M sodium ion {no fennemide). the melting
temperatere of perfectly matched long IINA. is about 71°C. With & wash at 83°C (at
the same ionic siength), this would sllow for approximately & 6% mismatch. To
capture more distantly related sequences, onc skilled in the art can simply lower the
temperature or raise the ionic strength.

A good cstimate of the meliing ternporature in 1M NaCl* for cligonucieotide
probes up to about 20nf is given by:

T = 2°C per: A-T base pair + 4°C per G-C basc pair
*The sodiunt jon eoncentration in 63 salt sodium citrate (S3C) is IM. See Sugps et
al., Developmenial Biology sing Purified Genes 633 (Brown and Fox, eds., 1981).

High siringency washing conditions for oligomuclestidss are usually ot a
temperatre of -5°C below the Tm of the oliganucleotide in 6X §3C, 0.1% SDIS.

In another embodiment, related nucleic acid molecules comprise or consist of
a sincleotide scquence (hat is at least about 70 percent identical to the nucleotide
sequence as shown in cither SEQ 10 NeX: 1 or SE(] 1D NO: 4, or coimprise or consist
essentially of a nucleotide sequence encoding a polypeptide that is at least about 70
percent idenfieal to the polypepiide as set forth in either SEQ ID NO: 2 or SEQ ID
MNO- 5. 1n preferred ewbadinents, the mclectide sequences are about 75 percent, or
about 30 percent, or about 83 percent, or about 90 percent, or about 95, 96, 97, 98, or
29 percent identical to the nucleatide sequence as shown in either SEQ 11 NO: 1 or
BEQ ID NO: 4, or the nuclcotide sequences encode a polypeptide that is about 75
percent, or about 80 percent, or about 85 percent, or about 20 percent, or about 95,
96, 97, 98, or 99 percent 1deniical to the polypeptide sequence as set forth in either
SEQ ID NQ: 2 or SEQ ID NO: 5. Related muclejc acid molecules cocode
polypeptides possessing at least one activity of the polypeptide set forth in eithor
SEQIDNQ: 2 or SEQ ID NO: 5.

18
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Differences in the mucleic acid sequence may result in conservative andfor
non-conservative modifications of the amino acid sequence relative to the amino
acid sequence of either SEQ [D NO: 2 or SEQ ID NG: 5.

Copservative modifications io the amino acid sequence of either SEQ 1D NO:
2 or SBQ TD NO: 5 {(and the coresponding modifications to the encoding
nucleotides) will produce a polypeptide baving functional and  chemical
characteristics similar to those of Seos-1 polypeptides. In contrast, substantial
modifications in the fuoctional and/or chemical cheracteristics of Becs-1
polypeptides may be acconplished by selecting substituiions in the amino acid
sequence of either SEG ID NO: 2 or SEQ 115 NO: 5 that differ significantly in their
effect on maintaining (#) the structore of the melecular backbone in the area of the
substitwtion, for examplo, a5 a sheel or helical conformation, (0) the charge or
hydrophobicity of the molecule at the target site, or (¢} the bulk of the side chain.

Tor example, a “conservaiive amino acid substitution™ may involve a
sabstitution of a native amino acid residue with a nonnative residue such that there is
Litfle or ne effect on fhe polarity or chaige of the amine acid residuc at that position.
Furthermore, any nafive zesidue in the polypeptide may alse be substituted with
alanine, as has been previously described for “alanine seanning mutagenesis.”

Conservative amino acid substitutions zlso encompass non-nzturslly
ocensting amitto acid residues that are typically incorporated by chemical pepiide
synthesis rather than by synthesis in biclogical systems.  These include
peptidomimetics, and vther reversed er inverted forms of amino scid moieties,

Naturally occurring residucs may be divided irto classes based on common
side chain properties:

1} hydrophobic: norlewcine, Met, Ala, Val, Leu, De;

2) neutral hydepbilic: Cys, Ser, Thr;

3} acidic; Asp, Gla;

4} basic: Asn, Gln, His, Lys, Arg;

5} residues that influence chain orientation: Gly, Pro; and

6) aromatic: Trp, L'y, Phe.

is
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For example, non-conservative substitutions may invelve the sxchange of a
maember of one of these classes for a member fom another class. Such substituted
residues may be introduced into regions of the human Secs-1 polypeptide that aze
homologous with nen-human Secs-1 polypeptides, or inte the non-homologous
tegions of the molecule,

In. making such chanpes, the hydropeihic index of amino acids may be
considered. Each amino acid has been assigned a hydropathic index on the basis of
its hydrophobicity and charge characteristics. The hydropathic fndices are:
isuleucine  (+4.5); valine (+432); leucine (+3.8); phenylalanine {+2.8);
cysteine/cystine (+2.5), methiopme. (-+1.9); alamine (+1.8); glycine {-0.4); threonine
(-0.7). scrine (-0.8); tryptophan (-0.9); tyrosine {-{3); proline (-1.6); histidine (-
3.2); glutamate {-3.5); glutamine (-3.5); aspartate (-3.5); asparagine (-3.5}%; lysine (-
3.9); and arginine {-4.5).

The importance of the hydropathic aming acid wdex m conferring interaciive
hiological function on a protein is generally understood in the art (Kyte of al., 1982,
L Mol Biol 157:105-31). It is known that certain amino acids may be substitwted
for other amino acids having a similar hydropathic index or score and still retain a
similar biological activity. Inmaking changes based upon the hydropathic index, the
substitution of amine acids whose hydropathic indices ate within 22 is preferred,
those which are within +1 are particularly preferred, and those within #0.5 are even
maore particularly preferred.

It 18 also undetstood in the art that the substitution of lilce amino acids can be
made effectively on the basis of bydrophilicity, particularly where tive biologically
functionally equivaient protem or pepiide {hereby created 1s intended for use in
imnminological embadiments, as in the present case. The greatest local average
hydrophilicity of a protein, as governed by the hydrophilicity of ity adjacent amine
acids, correfates with its immunogenicity and sntigenicity, Le, with a biolegical
properiy of the profein.

The following hydrophilicity values have heen assigned to these aminoe acid
residues: arginine (+3.0); lysine (+3.0); aspartate (+3.0 + 1); glujamate (+3.0 £ 1);
serine (+0.3); asparaginc (+0.2); glutamine (10.2); glycine {0); threonine (-0.4);

20
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proline (-0.5 £ 1); alanine (-0.5); bistidine (-0.5); cysteine (~1.0}; methionine {-1.3);
valine (-1.5); leucine (-1.8); isoleucine {-1.8); tyrosive (-2.3); phenylalanine (-2.5);
and tryptophan (-3.4). In meking changes based upon sinilar hydrophilicity values,
the substitution of amino acids whese hydrophilicity values are within +2 is
prefecrad, those which are within =1 arc particularly preforred, and thase within 0.5
are even wore pacticulatly preferred. One may also identify epitopes from primacy
amine acid sequences on the basis of hydrophiliciiy. These regions are also referred
to as “epilopic core regions.”

Desired amino acid substitutions (whether congervative ot non-conservative)
can be dotennined by those skilled v the art at the time such substitutions ave
destred. For example, amino acid substitations can be used to idendify important
residues of the Secs-1 polypeptide, or to increase or decreaso the affinity of the Sees-
1 polypeptides deseribed herein, Exemplary amine acid substitutions are set forth o
Table L

Tehie
Amino Acid Substitutions
Original Rusidues Exemplary Substitutions | Preferred Substitotions
Ala Val, Len, lle Val
“Arg Lys, GIn, Ast Lys

Asn Gln Glo
Asp Ghy Glu
Cys Ser, Ala Ser
Gin Asn Asn
e Asp Asp T
Gly Pro, Ala Ala
Tis “Asn, G, Lys, ATg, Arg
lle Lew, Val, Met, Alg, Leu

Phe, Norleucine
Leu Noglencine, Jle, e

Val, Met, Alp, Phe

21
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Lys Arg, 1,4 Diamino-butyric Arg
Acid, Glo, Asn
Met  ILen, Phe e Leu
Phe Leu, Val, Jle, Ala, Len
Tyr
Pro Ala Gly
Ser Thr, Ala, Cys T
Thy Ser Ser
Tip Tyr, Phe '“‘”¥T§i —
Tyr | Trp, Phe, Thy, Ser Phe
Val e, Met, Leu, Pk, [Lew
Ala, Noyleucine

1o

is

A skilted artisan will be able o determine suitable variants of the polypeptids
as set forth in. either SEQ 1D NO: 2 or SEQ 1D NO: 3 using well-known techoigues,
For idenfifying suitable areas of the molecule that may be changed without
destroying biviogical activity, one skilied in the art may target areas not beliaved to
be fmportant for activity. For example, when similar polypeptides with similar
activities from the same species or from other species are known, one skilled in the
art may compare the amino acid sequence of a Secs-1 polypeplide 0 such similar
polypeptides. With suck a comparison, one can ideatify residues and portions of the
malecules that are conserved among similar polypeptides. Tt will be appreciated that
changes in areas of the Secs-1 molecule that are not conserved relative to such
similar polypeptides would be less Likely to adverscly affcet the biological activity
and/or structure of 2 Secs-1 polypeplide. QOne skilled in the art would also know
that, #ven in relafively copserved regions, one may substitute chemicelly shmilar
aming  acids for the gaturally occurmting residues while retaining  ectivity
{conservaiive anyino acid regidue substifutions). Therefors, even areas that may be
important for hiological activity or for stucture may be subject to conservative
amine acid substitutions without destoving the biological activity or wifliout
adversely affecting the polypeptide siructure,

22
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Additonally, one skilled in the art can review structure-function studies
identifying residues in similar polypeptides that are jmportant for activity or
strachire.  In view of such a comparison, one can predict the importance of angoo
acid residues in a Secs-1 polypeptide that correspond to amino acid residues that are
important for activity or structure {n similar polypeptides. One skilled in the art may
opt for chemically similar amino acid substitntions for such predicted important
amino acid residues of Secs-1 polypeptides.

One skilled in the art can alse analyze the three-dimensional structure
amine acid sequence in relation te that structore iz similar polypeptides. In view of
such information, one skilled in the art may predict the alignment of amino acid
residucs of Secs-1 pelypeptide with respect to its three dimensivnal sireciure. One
skilled in the art may choose not 1o make radical changes to amine acid residues
predicted to be on the surface of the protein, since such yesidues may be involved in
important interactions with other moleguies. Moreover, one skilled in the art may
generate tost variants contaming a single amine acid substitnfion at each amino acid
regidue,  The variants could be screened using activity assays known to thoss with
sicill in the art, Such varants could be nsed o gather informalion sbout swisble
variants. For cxample, if ane discovered that a chapge to a parfienlar smino acid
residue resulted in destroyed, undesirably reduced, or wmsuituble activity, varfants
with such a change wovld be avoided. In other words, besed on information
gathered fTovs sneh rentine cxperdments, one skilled in the art ean readily determine
the aming acids where further substitutions should be avaided either alone or in
combination with other mutations.

A number of scientific publicattons have been devoted 1o the predietion of
secondary structure,  See Moult, 1996, Curr. Opin. Bictechnol. 7:422-27; Chou e
al, 1974, Biockemistry 13.222-45; Chou ef of., 1974, Biochemistry 113:211-22;
Chou et al., 1978, Adv. Enzymol Relar. Areas Mol. Biol. 47:45-48; Chou .e!, al.,
1978, dni. Rev. Biockem. 47:251-276; and Chou et ol., 1979, Biophys. J. 26:367-84.
Worsover, vomputer progrems are currently available to assist with predicting
secondary stracture.  One metbod of predicting secondary struciure ts based upen
homolegy modeling.  For ezample, two polypeptides or proteins which have a
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sequence identity of grenter than 30%, or similarity greater than 40%, often have
similar structural topologies. The recent prowth of the proteir structural datsbase
(PDRB) has provided enhanced predictability of secondary structure, ncluding the
potential mumber ot folds within the stracfure of a polypeptide or protein. See Holin
at af., 1999, Nucleic Acids Res. 27:244-47, 1t has been sugpested that there are 2
limited nwmber of folds in a given polypeptide or protein and that onee a ¢riticat
number of siructures have been resolved, structural prediction will become
dramatically more accurate (Brenmer af af., 1997, Curr. Opin. Struct. Biol. T.169-76).

Additional methods of predicting secondary strocture include “threading”
(Yones, 1997, Curr. Opin. Struct. Biol. 7:377-87; Sippl et af, 1996, Structure 4:15-
19), “profile analysis” (Bowie e af, 1991, Science, 253:164-20; Gribskov e¢ al.,
1990, Methods Enzymol 183:146-59; Gribskov a2 al., 1987, Proc. Nal. Acad. Sci.
U5 A R4:4355-58), and “‘ovolutionary linkage™ (Sze Holm ef af | supra, and Brenner
ot al., supra).

Preferred Sees-1 polypeptide variants include glycosylation variants wheretn
the numbet andfor type of glycosylation sites have been altered compored to the
amino acid sequence sel forth In elther SEQ ID NO: 2 or $EQ ID NO: 5. In uvne
embodiment, Secs-1 polypeptide variants comprisc a greater or a lesser nnmber of
W-linked glycosylation sites than the amino acid sequence set forth in efther STQ ID
NG 2 or SEG D NO: 5, An N-linked glycosylation site is characterized by the
seruence: Asn-X-Bcr ar Asn-X-Thr, wherein the amino acid residuc designated as X
may be any amino acid Tesidue excepi proline. The substitution of amioe acid
reaidues to create this sequence provides a potential new site for the additton of an
N-linked carbohydrate chain.  Altematively, substitibons that eliminate this
sequence will remove au existing N-Jinked carbohydrate chain, Also provided iz a
rearrangement of N-linked carbohydrate chains wherein one or more N.inked
glycosylatien sites (iypically those that are naturally occurring) are climinated and
one or more new N-linked sites are created.  Additional preferred Secs-1 variants
melude oysteine varants, whereln one or more cysteine residues are deleted or
substituted with. another amino actd {e.g., serine) as compared to the amino acid
sequence set forth in either SEQ ID NO: 2 or S3EQ 1D MO: 5. Cysteine variants are
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useful when Secs-l polypeptides must be refolded into a biologically active
conformation such as after the isolation of {nsoluble inclusion bodies. Cysteine
variants generally have fower cysteine residues than the natjve protein, and fypically
have an cven number to minimize interactions resulting from unpaired cysteines.

In ether embodiments, telated nucleic acid moleckles comprise or consist of
4 nucleotide sequence encoding # polypeptide as sef forth in either SEQ ID NO: 2 or
SEC 1D NO: 5 with at least one amino acid inscrtion and wherein the polypeptide
hag an aciivity of the polypeptide set forth in eitber SEQ TD NO: 2 or SEQ IND NQ: 5,
or a pucleotide sequence encoding & polypeptide as set forth in either SEQ ID NO: 2
or SEQ 1D NO: § with at least one amine acid deletion and wherein the polypeptide
has an activity of the polypeptide sct forth in cither SEQ TD NO: 2 or SEQ 1D NOD: 5,
Related nucleic ncid molecules alse comprise or consist of a puclectide sequence
encading & polypeptide as set forth in either SEQ 1D NO: 2 or SEQ ID NO: 5
wherein the poiypeptide has a carboxyl- and/or amino-teopinal iruncation and
further wherein the polypeptide has an activity of the polypeptide sct forth in either
SEQ D NG: 2 or $EQ 1D NO: 5. Related nucleic acid melecules alse comprise or
consist of & nucleotide sequence encoding a polypeptide as set forth in cither 88Q
15 NO: 2 or SEQ ID NO: 5 with at lesst onc modification selected from the group
consisting of amino acid substitutions, aming acid insertions, amine acid deletions,
carhoxyl-tenminal truncativons, and amino-terminal truncations and wherein the
polypeptide has an activity of the polypeptide set forth in sither SEQ 1D NO- 2 or
SEQ ID NO: 5. .

In addition, the polypeptide comprising the amino acid sequence of cither
SEQ ID NO: 2 or SEQ 1D NO: 5, or other Secs-1 polypeptide, may be fused to a
homolagous polypeptide to form # howedimer of to 4 heterologous polypeptide to
form a beterodimer,  Heterologous peptides and polypeptides include, bt are not
limited to: an epitope fo allow for the detection and/or isolation of a Secs-1 fusion
polypeptide; & tansmembrane receptor protein or a porflon thereof, such as an
extracellular domain or & transmerobrane and intracellular domaing a Hgand or a
portion thereot” which binds fo a fransmembrane receptor prolein; an enzyme or

portivn thereof” which is catalytically active; a polypeptide or peptide which
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" promotes oligomerization, sach as a leucine Zipper domain; a polypeptide or peptide

which increases slability, such as an immunoglobulin constant region; and a
polypeptide which has a therapeutic activity different from the polypeptide
comprising the amino acid sequence as sei forth in either SEQ ID NO: 2 or SEQ ID
NOQ: &, or other Secs-1 polypeptide.

Fusions can be made eithier at the amino-terminus or at the cazboxyl-terminus
of the polypeptide comprising the amine acid sequence set forth in either SEQ 1D
NO: 2 or SEQ D NO: 5, or other Secs-1 polypeptide. Fusions may he direct with no
linker or adapter molecule or may be through # linker or adapter molecule. A linker
ov adapter molecule may be eng or more amino scid residucs, typically from about
20 1o about 50 amino acid residugs. A linker or adapier molecule may also be
designed with a cleavage site for a DNA. restriction endonuclease or for 4 protease to
allow for the separation of the fused moieties. 1t will be appreciated that onee
constructed, the fusion polypeptides can be dervatized according to the methods
descriled herein.

In a further embodiment of the invention, the polypepiide comprising the
amine acid sequence of either SEQ ID NO: 2 or SEQ D NO: 3, or other Secs-1
polypeptide, is fused to one or mere domains of an Fe region of human [gG.
Antibodiss camprise lwo functionaily independent parts, 2 varizble dorain known
as “Y¥ah” that binds an antipen, and a congstant domain known as “Fe,” that is
nvolved in effector functiohs such as complement activation and attack by
phagoeytic ecls. An Fe has a long serum half-life, whereas an Fab is short-lived.
Capon of af., 1989, Namwe 337.525-31. When copstructed together with a
therapentic protein, an Fe demain can provide longer hall-life ot incorporate such
functions as Fo receplor binding, protein A binding, complement fixation, and
perhaps even placental transfer. /o, Table 1l summarizes the use of certain Fg

fusions known in the art,

Table I
Fc Fusion with Therapeutic Proigine
Formof Fe | Fusion partner i Therapeutic implications I Referance
[eG1 | M-termines of | Hodgkin’s diseass; | LS. Patent No.
26
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CD30-L anaplaslic lymphora; T- | 5,480,981
cell leukenua
Murine Foy2a IL-10 anti-inflammatory; Zheng et al, 1995, .7
. transplant rejection & 1. 154:5590-600
feG1 TINF receptar sepiic shock Fisher et af., 1996, N.
Engl. J. Med. 334:1697-
1702; Van Zec et al.,
1996, /. fmmunol.
156:2221-30
e, [gd, TeM, | TNF receptor inflainmation, 12.5. Patent No.
or IgE autoimmune disorders 5,808,029
{excluding the
first dornain)
112Gl D4 reeeptor AIDS Capon ef of., 1989,
Natrre 337: 325-31
tal3l, N-terminus anti-cancer, antiviral Harviil ef af., 1993,
IgG3 of JL-2 Immunoteck. 1:95-105
IpGl C-terminus of ostecarthritts; WQ 9723614
orG bone density
[gGl N-terminus of anti-obesity PCT/US 97/23183, filed
Leplin Decemnber 11, 1937
Human Tg Cyl CTLA-4 autoimnnne disorders Linsley, 1991, /. Exp.
Med, 174:561-08

is

[n. one example, a hwsan 1gG hinge, CH2, and CE3 region may be fused at
either the amino-lerminus of carboxyl-lerminug of the Secs-1 polypeptides using
methads known to the skilled artisan. In another example, a human IgG hinge, CHZ,
and CUI3 region may be fused at either the amino-lermins or carboxyl-terminus of a
Secs-1 polypeplide fragment (2., the predicted extracellular portion of Secs-1
pelypeptide). :

The resulting Sees-} fusion palypeptide may be purified by use of a Protein
A affinity column, Peptides and proteins fused to 2n Fe region have been found to
exhibit o substantially greater half life in wvo than the unfused counterpart.  Alse, a
fusion to an Fo region allows for dimerization/mullimerization of the fusion
polypeptide.  The Fo region may be a naturally occurring Fo region, or may he
altersd 1o improve ceriain qualities, such as therapeutic qualitics, cireulation time, or
veduced aggregation.

Identity and similarity of rolated nuelzic acid molecules and polypeplides are

readily calculated by known methods. Sueh methods inclids, but are not limited to
a7
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those described in Compuiational Moleculer Biology {AM. Lesk, ed., Ouford
University Press 1988); Biocomputing: [nformatics and Genome Projects (D.W.
Smith, ed., Academic Press 1993), Compuier Analysis of Sequence Data (Part 1,
A.M. Griffin and H.G. Griffin, eds., Humana Press 1994); G. von Ileinle, Sequesnce
Analysis in Mulecular Biology (Academic Fress {987); Sequence Analysis Primer
{M. Gribskov and J. Devercux, eds., M. Stockton Press 1991); and Cadlle et al,
1988, SI444 J. Applied Math., 48:1073.

Preferred methods to determine identity andfor similarity ars designed to
give the fargest match between the sequences tested. Methods to detenmine idesiity
and similarity arc deseribed in publicly available computer programs.  Preferred
compuier program methods to determine idenfity and similarity berween two
sequences include, but are not limited to, the GCGO program package, including GAP
(Devereux et al., 1984, Nucleic Acids Res. 12:387, Genetics Computer Groip,
University of Wisconsin, Madison, W), BLASTP, BLASTN, and FASTA (Altschul
efal 1980, J Mol Béal 215:403-10). The BLASTX progtam is publicly available
from: the Mational Center tor Bictechnology Infermation (NCBI} and other saurces
{Altschul oz al., BLAST Manual (NCB NLM NIH, Bethesda, MD); Altschul er af.,
1990, supra). The well-known Smith Waterman algorithm may also be used o
determnine identity.

Certain aligppment schemes for aligning two amino acid sequences miay result
in the matching of only a short region of the two sequenees, and this small aligned
ropion mway have very high sequence identity even though thers is no significant
relationship betwesn the two full-length sequences. Accordingly, in a preferred
embodiment, the selected alignment method (GAP program) will result in an
alignment that spans at least 30 contiguous amine acids of the claimed polypeptide.

For exaimple, using the computer agorithem QAP (Genetics Computer Group,
Untvarsity of Wiseonsin, Madison, 'WI), twe polypeptides for which the percent
sequence identity is to be determined are zligned for optimal matching of their
Tespective amino acids {the “matched span,” as determined by the slgorithm). A gap
opening penalty (which is calculated as 3X the average diagonal; the “average

diagonal” is the average of the diagonal of the comparison mattix. being used; the
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“dizgonal® is the score or mumber assigned to each perlect aming acid mateh by the
particular comparison matrix) and a gap extension penalty (which is wsoally 0.1 the
gap opening penalty), o= well ag a comparison malix such as PAM 250 or
BLOSUM 62 arc used in conjunction with the algorithnt. A standard comparison
matrix is alse used by the algorithm (see Dayhoff of af, 5 Atfas of Protein Sequence
and Strcve (Supp. 3 1978 PAMZS0 comparison matrix); Ienikoff e af, 1992,
Proc. Natl. Adcad. Sci USA 89:10915-19 (BLOSUM. 62 comparizon matrix}).
Preferred parameters for polypeptide soquence comparison include the

following:

Alporithm: Needleman and Wunsch, 1970, /. Mol Bial 43:443-533;
Compavison matux; BLOSUM 62 (Henikofl ez af., supra);

Gap Penalty: 12

Jap Length Penalty: 4

Threshold of Similarity: 0

The GAFP program is useful with the sbove paramcters. The aforcmentioncd
parameters ate the default paramelers for pelypeptide comparisons {along with oo
penalty for end gaps) using the GAP algorithm.

Preferred parameters for nucleic acid molecule sequence comparisun melude

the following:

Algorithm: Needleman and Wunsch, supra;
Comparison matrix: matches — -+10, mismatch = 0
Gap Penalty: 50

Jap Length Penalty: 3

The GAP program. is alse useful with the above parameiers. The aforementioned
parameters are the default parameters for mickeie acid molecule conparisons.
Qther exempiary algorithms, gap opening penalties, gap extansion penalties,

COMpArison matrices, and thresholds of similarity may be used, including those set
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forth in the Program Manual, Wisconsin Package, Version 9, September, 1997, The
particular choices to be made will be apparent to these of skill in the art and will
depend on the specific comparison te be made, such as DNA-to-DNA, protein-to-
protein, protein-to-DNA; and additionally, whether the comparison is hetween given
pairs of sequences (in which case GAP or Bestlit are generally prefemred) or
between one sequence and a large database of sequences (in which case FASTA. or
BLASTA arc preferred).

Tucleic Acid Molecules

The puclole acid meleculss suceding & polypeptide comprising the amine

actd sequence of a Secs-1 polypeptide can readily be obiained in a varicty of ways

including, without limitation, chemncal synthesis, ¢DNA or genomic library
screeming, cxpression library screening, and/or PCR amplification of dDNA.

Recombinant DNA methods used hercin are gencrally those set forth in
Sambtook et al., Mofecular Cloning: A Laborafory Monual (Cold Spring Harbor
Laboratory Press, 1989} and/or Current Protocols in Molecular Bivlogy {Ausubel e
al., eds., Green Publishers Ine, and Wiley and Sons 1594). The invention provides
for mcleic acid molecules as described herein and methods for obtaiming such
molecules.

‘Where a gene encoding (he amine acid sequence of 2 Secs-1 polypeptide has
been identified from ene species, all or a partion of that genc may be used as & probe
to identify orthologs or related genes from the semo species. The probes or primers
may be used to screen <DNA libraries from various lissue sources believed o
express the Secs-1 polypeptide. In addition, part or all of a nucleic ucid molecule
having the sequence as set forth In cither SEQ ID NO: 1 or SEQ 1D NO: 4 may be
uged {0 sereen o genomds library to identify and isolate a gene encoding the amine
acid sequence of a Secs-1 polypeptide, Typically, conditions of moderate or high
stringency will be eroployed for sereening to mimimize the number of false positives
obtained from the screening.

Mugleic acld melcoules cpcoding the amino acid sequence of Becs-1

poiypeptides may also be identified by expression cloning which employs the
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detection of positive clones based upon a property of the expressed protein.
Lypically, nuclele acid librarics are sercened by the hinding an antthody or other
binding partner (e.g., receptor or ligand) to cloned profeins that arc expressed and
displayed on a host cell surface. The antibody or binding partner iz modified with a
detectable label tg identify those vells exprossing the desired clone,

Recombinant cxpression techniques condneted im accordance with the
descriptions sct forih below may be followed to produce thess pelynucleotides and
0 express the encoded polypeptides. For example, by inserting a nueleic acid
sequence that encodes the amine acid sequence of 2 Secs-1 polypeptide into an
appropriate vector, oue skilled in the arf can readily produce large quanfities of the
desirad nucleotide sequence. The sequences can then be used to generate detection
probes ar amplitication primers. Altematively, a polynucleotide encoding the amine
acid sequence of a Secs-1 pelypeptide can be inserted into an expression vector. By
introducing the expression vector into an appropriate host, the encoded Secs-1
polypeptide may be produced in large amounts.

Another method for obtaining a suitable muclele acid soquence is the
polymerase chain reaction (PCR). M this method, ¢cDNA s prepaed from
poly(AFEMNA or total RNA using the enzyme reverse ranseniptase.  Two primers,
typically complementary to two separate regions of cDNA. enccding the aming aeid
sequence of a Sees-1 polypeptide, are then added to the cDNA along with a
polymerase such as Twg polymerase, and the polymerase amplifies the cDMA region
between the two primers.

Axnother means of preparing a rucleic acid molecule encoding the emino acid
sequence of a Secs-1 palypeptide is chemical synthesis using methods well keown to
the skilled artisan such as those descrtbed by Engels ef al., 1939, drgew. Chem. Jetl.
Ed 28:716-3%,  These methods include, imer ofie, the phosphotriesier,
phosplioramidite, and H-phosphonate methods for nucleic acid synthesis. A
preferred method for such chemical synthesis s polymer-supported synthesis using
standard phosphoramidiie chemistry. Typically, the DNA cneoding the amino acid
sequence of a Secs-1 polypeptide will be several hundred nucleotides in length.

Mucleic acids larger than sbout 100 nuclectides can be synthesized as several

3Ll
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tragments using these wethods. The fragments ¢an then be ligated tegether o form
the full-length nucleotide sequence of a Sece-1 gene. Usually, the DNA fragment
encoding the amine-terminus of the polypepiide will have an ATG, which encodes a
methionine residue. This methionine may or may not be preseat on the mature form
of the Secs—l‘ polypeptide, depending on whether the polypeptide produced in the
host cell is designed to be secreted from thet cell. Other methods known to the
skilled artisan may be used as well.

In certain embodiments, nucleic acid variants confain codons which have
been altered for optimal expression of a Secs-1 polypeptide in a given host cell,
Paticular codon atterations will depend upon the Secs-1 polypeptide and host cell
selected for exprossion. Such “codon npilimization” can be carried out by 8 variety
of methods, for example, by selecting codons which are preferred for use in highly
expressed genes in o given host cell. Computer algorithms which incerparaic codon
frequency tables such as “Eco_high,Cod™ for codon preference of highly expressed
bacterial genss may be used and are provided by the University of Wisconsin
Package Version 9.0 (Genetics Computer Group, Madison, W1). Other usefil codon
frequency  tables include  “Celegans_high.eod,”  “Celegans_low.cod,”
“Drosophila_high.cod,” “Human_high cod,” “Maizc_high.cod,” and
“Yeast_high.cod.”

In some cases, it muy be desirable to propare nucleic acid molecules
oncoding Sees-1 polypeplide varants. Nuclefc acid molecules enceding variants
may be produced using site directed mutagenesis, PCR amplification, or other
appropriate methods, where the primer{s) have the desired point mutations (see
Sambrook et ol supra, and Ausubel ef al, supra, for descriptions of mutagencsis
technigues). Chemical synthesis using methods described by Engels ef af., supra,
may also be uscd to prepare such varfants, Other methods known to the skilled

artisan may be uscd as well.

Vectors and Host Cells
A mueleic acid molecule encoding the aminn acid sequence of 2 Secs-1

polypeptide is inserted into aa appropriaste expression vector using standard ligaiion

3z
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techaigues. The vector is typically selected to be funetional in the particular host
cell employed (i.e., the vector is compatible with the host cell machinery such that
amplification of the gene and/or expressivn of the gene can neour). A nueleic acid
molecule encoding the amine acid sequence of a Secs-1 polypeptide may be
amplitied/expressed in prokaryolic, yeast, insect (baculovirus systems) and/ar
eulisryotic host cells. Selection of the host cell will depend in part on whether o
Secs-1 pelypeptide is to be post-translationally modificd {e.g., glycosylated and/or
phospheryiated). If so, yeast, insect, or mammalian host cells arc preferable. Por a
review of expression veotors, see  Math Enz, vol. 185 (D.V. Goeddel, ed.,
Academic Press 1990).

Typically, exprossion vectors used in eny of the host cells will contain

sequences for plasmid maintenance and for cloning and expression of exogenous
nuclentide sequences.  Such sequences, collectively roferred to as “flanking
sequences” in certain embodiments will typicelly include one or more of the
following nucleotide sequences: a promaler, one or more enhancer sequences, an
origin of replication, a transeriptional termination sequence, a complete iniron
sequence containing a donor and acceptor splice siie, & sequence encoding a leader
sequence for polypeptide sceretion, a ribosome binding site, o polyadenylation
sequence, a polylinker region for inserting the nucleic acid encoding the polypeptide
to be expressed, and a selectable marker element. Bach of these sequences is
discnssed below.

Optionaily, the vector may contain a “tag™encoding sequence, Le., an
oligonuclentide molecule located at the 57 or 3” end of the Secs-1 polypeptide coding
sequence; the oligonucieotide sequence encodes polyHis {such as bexallis), or
another “tag” such as FLAG, HA (hemaglutinin influenza virus), or myc for which
commercially available anifbodies exist. This tag is typically fused to the
polypeptide npon cxpression of the polypsptide, asd can serve as a weans fuf
affinity purification of the Secs-1 polypeptide from the host cell.  Affinity
putification can be accomplished, for example, by column chromatography using
antibodies againsi the fag as an affinity mairix. Optionally, the tag can mbscquently
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be yemoved from the purified Seos-1 polypeptide by various means such as using
cerait peptidases for cleavage.

Flanking sequences may be homologous (i.e., from the same species and/or
sirain s the host cell), heterologous (i.e, from a specics other than the host ccll
species or strain), ybrid (i.e., a combination of flanking sequences from more than
one source), or synthefic, or the flanking sequences may be native sequences which
normally function 1o regulate Secs-1 polypeptide sxpression. As such, the source of
a flanking sequence may be any prekaryotic or eukaryotic erganism, any vertehrate
or invertebrate organism, or any plant, provided that the flanking sequence is
funectional in, and can be activated by, the bost cell machinery.

Flanking sequences wsefidl in the vectors of this ipvention may be obtained
by eny of several mothods well ¥newn in the art. Typically, flanking seguences
useful herein — other than the Secs-1 gene flaking sequences - - will have beon
previously identified by mapping andfor by restriction. endonuclease digestion and
can thos be isolated from the proper tissue scures using the epproptiate restriction
endonucieases, In some cases, the full nucleotide sequence of a flanking sequance
may be known. }lere, the flanking sequence may be synfhesized using the methods
described herein for nucleia acid synthesis or cloning.

Where all or only « portion of the flanling sequence 1s known, 1t may be
obfained using PCR andior by soreening & genomic Ubrary with a suitable
aligonucleotide and/or flanking sequence fragment from the same or another species.
Where the flanking sequence is nof known, a fragment of DNA containing 2
flanking sequence may be isplated from a larger piece of DNA that may contain, for
examply, a coding sequence or even apofher geae or genes, [solation may be
accomplished by restnetion endenuclease digestion to produce the proper DNA
fragment follewed by isolation wsing agatose gel purification, Qisgen®™ column
chromatography (Chatsworth, CA), or other metheds known fo the skilled artisan.
The selection of suitable enzymes to accomplish this purpose will be readily
apparent to one of ordinary skill in the art.

An crigin of replication is typically a part of those prokaryetic expression

vectors purchased commercially, and the origin aids in the amplification of the
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veetor 10 a host cell.  Amplification. of the vector to a certain copy number can, in
some cases, be impartant for the optimal expression of a Seas-) polypeplide. If the
vector of choice docs not contain an origin of replication site, one may be chemically
synthesized bused on a known sequence, and ligated jnto the vector. For example,
the origin of replication. from the plasmid pBR322 (New England Biolabs, Beverty,
MA) is smtable for most grum-negative bacteria and various origins fe.g., SV40,
polyoma, adenovirus, vesioular stoppatites viras (VSV), or papillomavirases such as
HFV or BPV) are useful for cloning vectors in mammalian cells. Generally, the
onigin +f replication componeat is not needed for mammalian expression veciors (for
example, the V40 arigin is often used only because it contains the eatly promoter).

A transcription termination seguence is typleally located 3 of the end of a
polypeptide codimg region and serves (o temminate trapscription.  Usually, a
transcription termination sequence in prokaryeiic ceils is a G-C rich fragment
followed by a poly-T sequence. While the sequence is easily cloned from a library
or ewven purchased compercially as part of a vector, it can alse be readily
synthesized using methods for nucleic acid synthesis such as those described herein.

A selectable marker gene element encodes a protcin neccssary for the
survival and prowth of a host cell grown m a selective culiure medum.  Lypical
selection marker genes encode proteins that (a) confer resistance to antihiotics or
other toxins, €.g., ampicillie, telracycbve, or kanamycin for prokuryotic host cells;
(b) complement auxotrophic deficiencies of the ecll; or (¢} supply critical nutrients
not available from complex medin. Proferred seleciable markers are the kanatycin
resistance gene, the ampicillin resistance gene, and the fetracycline resistance éene.
A neomycin resistance genc may also be used for selection m prokaryotic end
eukaryotic host cclla.

Other selection genes meay be used to amplify the gene that will be expressed.
Amplification is the process wherein genes that are in greater domand for the
produciion of a protein critical for prowth are reiterated in terklem within the
chromosomes of successive generations of recombinant cells. Examples of suilable
selectable mazkers for mammaltan cells include diltydrofolate reductase {DITFR) and
thymidine kinase. The mammslian cell transformants are placed under selection
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pressure wheretn only the transformants are uniquely adapted to survive by virtue af
e selection gene present in the vector. Sefection pressure is imposed by cultwring
the transformed cells under conditions in which the concentration of selection agent
in the medium is succeysively changed, thereby leading to the amplification of both
the selection pene and the DNA thai encodes a Secs-1 polypeplide. As a result,
increased quantities of Secs-1 polypepiide arg synthesized from the amplified DNA.

A ribosome binding site is usecally necessary for tramslation initiation of
mRINA and is characterized by a Shine-Dalgamo sequence (prokaryotes) or a Kozak
sequence (eukaryotes). The element is typically located 3” to the promater and 57 to
the coding sequence of & Secs-1 polypeptide to be expressed. The Shine-Dalgarno
sequence is varied but is typically a polypurine (i.e., huving a high A-G content).
Many Shine-Tralgarno scquences have been dentificd, cach of which can be readily
synthesized using methods set forth heroin and used in a prokaryotic vector.

A Teader, or signal, sequence may be used to direct & Secs-1 polypeptide out
of the host cell. Typically, a ouclentide sequence encoding the signal sequence is
positioned in the coding region of a Secs-[ nucleic acid molecule, or directly at the
5" end of a Secs-1 polypeptide coding region. Many signal sequences have been
dentified, and any of those that are functional in the sclected host cell may be used
in conjunction with & Secs-1 nucleic acid molecule. Therefore, a sigﬁu{ sequence
may % homclogous {paturally eceurring) or heterologons e the Sees-] nucleic acid
molecule,  Additionally, & sighal sequence may be chemieally synthesized using
methods described herein. In most cases, the zecretion of & Secs-1 polypeptide from
the host cell via the presence of a signal peptide will resulf in the removal of the
signal peptide from the secreted Secs-1 polypeptide. The signal sequence may be s
component of the vector, or it may be a part of a Secs-1 mueleic acid molecale that is
nserted into the vector.

Included within the scope of Hlns invention is the use of cither 2 nucleotide
sequence encoding a native Secs-1 polypepiide signal scquence joined to a Secs-1
polypeptide coding region or a nucleatide sequence encoding a heterologous signal
sequence joined to a Secs-1 polypeptide coding region. The heterclogons signal

sequence selected should be one that is recognized and processed, ie., cleaved by a
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signal peptiduse, by the host ccll. For prokaryotic host cclls that do not recopiize
and process (he palive Secs-1 polypeptide signal sequence, the sipral sequence is
substifuted by a prokaryotic signal sequence sclooted, for example, from fhe group of
the alkaline phosphatase, pemicillinase, or heat-stable enterotoxin 11 leaders. For
yeast secretion, the native Secs-1 polypeptide signal sequence may be substituted by
the yenst invertase, alpha factor, or acid phesphatuse leaders. In mommalian cell
cxpression the native signel sequence is satistactory, although other mammalian
signal sequences may be suilable,

In somc cases, such as where glycosylation is desired in a eukaryotic host
cefl expression system, one may manipulato the various preseguences to Jmprove
glyeosylation or yield. For exarnple, one may alter the peptidase cleavage site of a
particular sigral peptide, or add pro-scquences, which also may affect glyeosylation.
The final pratein product may have, in the -1 position (relative fo the first amino acid
of the mature protein) one or more additional amino acids incident 10 expression,
which may not have been totally removed. For exsmple, the final protein product
may have one or two amino acid residues found in the peptidase cleavape site,
attached to the amino-terminus.  Alternaiively, nse of some enzyme cleavage sitcs
may result in a slightly truncated form of the desired Secs-1 polypeptide, if the
cnyyme cuts at sach area within the matwe polypeptide.

[y many eases, transcription of a nucleic acid moleculc is increased by the
presence of one or more introns in the vector; this is parficularly true where a
polypeptide 15 preduced o eukuryotic host cells, especially inammalian host cells.
The introns used may be naturaily necurring within the Sevs-1 gene especially where
the geae uved is a full-length genomic sequence or a fragment thereof, Where the
atron 1s not naturally occurring within the gene (as for most cDiNAS), the infron may
be abrained from another source. The position. of the intron with respect to flanking
sequences and the Secs-1 gene is generally importimt, as the intron must be
transeribed to be effective.  Thus, when a Secs-l ¢DNA molecule is being
transcribed, the preferred position for the intron i3 3° to the wanscription start site
and 5° to the poly-A transcription fermination sequence. Proferably, the inlren or
intrens will be lacated o one side or the other (e, 5° or 37 of the cDNA, such that
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it does mot interrupt the coding sequence.  Any intron from any source, including
viral, prokaryotic and eukaryotic (plant or animal) organisms, may be used to
practice this invention, provided that it is compatible with the host el into which it
i3 inserted.  Also included herein are synthefic infrons.  Optionally, more than one
intron may be used in the vector.

The exprcssion and cloning vectors of the present invention will typically
cOntain & promoter that is recognized by the host organism and aperably linked to the
maolecule encoding the Sees-1 polypeptide. Promoters are untranscribed sequences
located upstreamn (i.e., 5°) t0 the start codon of 2 siractural gene {generally within
about 100 to 1000 bp) that control the transcription of the structural gene. Promoters
aro conveniionaily grouped into ope of two classes: inducibie promoters and
constitutive promoters. Inducible promoters initiate increased levels of transcriphon
from DNA under their control in response to some change in culture conditions, such
as the presence or absence of a nutrient or a change in temperaturs. Constitutive
promoters, on the other hand, initiaie continual gewe product production; that is,
ihere i3 litle or no control over gene expmssibn. A large nnmber of promoters,
socognized by a variety of potential host cells, are well known. A suitable promoter
is operabiy linked to the DMA encoding Seos-1 polypeptide by removing the
promoter from the source DA by restriction enzyme digestion and inserting the
desired promoter sequence mto the vector. The native Secs-1 promoter sequence
may be used to direct amplification and/or expression of a Sees-1 nucleio acid
molecule. A heterologous promoter is preferred, however, if it permits greater
frangeription and higher yields of the expressed protein as compared to the native
prometar, and i It is competible with the hest cell system that has beea selected for
use,

Promoters suitable for use with prokaryefic hosts include the beta-laciamase
and lactose promoter systems; aikaline phosphatase; a tryptepban (frp} promofer
sysiem; und hybrid promoters such ag the tac promater.  Other kpown bacterial
promoters are also suitable. Their sequences have hoon published, thereby enabliog
ane skilled in the art to Tigate them to the desired DNA sequence, using linkers ot
adapters ag needed to supply any useful Testriction sites.
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Suitable promaters for use with yeast hosts are also well known in the it
Yeast enhancers are advaniageously used with yeast promotors. Suitable promoters
for use with mammalian host cells are well known and include, but are not limited to,
those obluined from the genomes of vimses such as polyoma virus, fowlpox virus,
adenovirus (such as Adenovirus 2}, bevine papilloma virus, avian sercoma virus,
cytomegalovirus, retroviruses, hepatitis-B virus and most preferubly Simian Virus 40
(8V40). Other suitable mammalian promoters include heterologous ruammalian
promoters, for exampie, heat-shock promoters and the actin promoter.

Additional promoters which may be of interest in conizolling Secs-1 gens
expression include, but are nof himited to: the SV40) early promoter region (Beinoist
anil Chambon, 1981, Namure 290:304-10); the CMV promoter; the promoter
contained in the 3° jong tenmival repeat of Rous sareoma virws (Yamamoto, e af,
1980, Cef? 22:787-97); the herpes thymidine kinase promoter (Wagner et «f., 1981,
Proc. Natl. decad. Sci. U84, 78:1444-45); the rogulatory sequences of the
meialiothionine gene {Brioster ef «f, 1982, Namwre 290:30-42); prokaryotic
expression vectors suchi as the befa-lactamase promoter (Villa-Kamaroff et al., 1978,
Froe. Natl. Acad. Sei, U.8.4., 75:3727-31); or the tac promoter (DeBoer ez al., 1983,
Proc. Natl. Acad. Sei. U.SA., 80:21-23). Alsgo of interest wre the following snimal
transcriptional control regions, which exhibit tissue specificity and hive beon utilized
i1 transgenic animals: the elastase | gene control region which ig active in pancreatic
acinar ceils (Swift ez al,, 1984, Cell 38:639-4G; Omitz ef al., 19%6, Cold Spring
Harbor Symp. Quant. Biol 50:399-400 (1986); MacDonald, 1987, Hepatology
7:423-515); the insulin gene control region which is active in pancreatic beta cells
(Hanahan, 1985, Namre 315:115-22); the immunagiobulin gene confral region
which is active in lymphoid cells {Grosschedl et af.. 1934, Cell 35:647-58; Adamcs
ef af, 1985, Nature 318:533-38; Alexander &f al., 1987, Mol Cell Biol, 7:1436-44);
the mouse mammaty kmeor virus control reglon which iy active in testicular, breast,
lymphoid and mast cclls (Leder of al, 1986, Cell 45:485-95); the albumm gene
confrol region which is active in liver (Pinkert ef ol 1987, Genes and Devel, 1:268-
76); the alpha-fato-protedn gene conitol region which is active in liver (Krumlaut e
al., 1985, Mol Cell Bigl, 5:1639-48; |lamumer ef al., 1987, Scieice 235:53-58); the
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alpha L-antitcypsin gene control region which is active in the liver (Kelsey er @/,
1987, Genex and Devel 1:161-71); the beta-globin gene control region which is
sctive in mycloid cefls {Mogram er af, 1985, Namre 315:338-40; Kollias er o,
1986, Cell 45:89-94); the myelin basic protein gens coairol region which is actjve in
olipodendrocyte cells in the brain (Readhead ef af, 1987, Cell 48:703-12); the
myosin light chain-2 gene control region which is active in skeleial muscle {Sani,
1985, Natwe 314:283-86); and the genadoiropic releasing hormone genc control
region whick is active in the hypothalamus (Mason ef al., 1986, Science 234:1372-
78},

An enhancer seguence may be inserted into the vector to increase the
transeription of a DNA coceding a Ses-1 polypeptide of the present invention by
Iugher eukaryoles. Enhancers are cis-acling lements of DNA, usually about 10-300
bp in Jeppth, that act on the prometer to increase transcription. Fnbancors are
relatively oriontation and pogttion independent. They have been found 5° and 37 to
the franscription unit. Several enhancer sequences avatlable from mommalian genes
are known (e.g., globin, elastase, alhwinin, alpha-feto-protein and  msulin).
Typically, however, an ephancer from a virus will be used. The V48 enhancer, the
cytomegalovirus ewrly promoter enhancer, the polyoma m‘lhancm', and adenovirus
enhancers arc exemplary enbuncing elements for fhe aciivation of eukaryotic
promoters. Whilc an enhancer may be spliced into the vector at a position 5° ox 3’ to
a 8ecs-1 nucleie acid molecule, it is typically located at a site 5° from the prometer.

Expression vectors of the invention mey be construcied from a starting vector
such as a commercially available vector. Such vectors may or may not confain all of
the desired flanking sequences. Where one or mave of the flanking sequences
described hercin are pot already present in the vector, they may be individuatly
obtained and ligated into the vector. Methods used for obtuiming each of the
flanking scquences arc well known to one skilled in the art.

Preferred veotors for practicing this inventior are those which arc compatibie
with bacterial, insect, aud mammalian host cells. Such vectors include, inger alia,
pCRIL, pCR3, and peDMA3.] {Jovittogen, San Diege, CA), pBSII (Stratagene, La
Jolla, CA), pETI15 (Novagen, Madison, W), pGEX (Phewmacia Biotech,
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Piscataway, NF), pEGIrP-N2Z {Clontech, Palo Alto, CA), pBIL {BhieBacll,
Invitrogen), pDSR-alpha (PCT Pub, No, WO 90/14363) and pFastBacDuat (Gibea-
BRL, Grand Island, NY).

Additional suitable vectors inchede, but are not limited to, cosmids, plasmids,
or modified viruses, but it will be appreciated fhat the vector system must be
compatible with the selected host cell. Such vectors include, but are not limited to
pMlasmids such as B]uescrjpfm plasmid derivatives (a high copy number ColEl-based
phagemid, Stratagene Cloning Systems, La Jolla CA), PCR cloning plasmids
designed for cloning Taq-amplified PCR products (2.g., TOPO™ TA Clening® Kit,
PCR2.1® plasmid derivatives, Iavitrogen, Carlsbad, CA), and mammalian, yeast or
virzs vectops such as a baculnvirus expression system. (pBacPAK plasmid
derivatives, Clontech, Palo Alte, CA).

Adfier the vector has been constructed and a nucleic acid molecule encoding a
Sces-1 palypeptide has been inserted into the proper site oF the vector, the completed
vector may be juserted into a suitable host cell for amplification andfor polypeptide
expression. The transformation of an expression vector for a Secs-1 polypeptide into
a selecied hust cefl may be accomplished by well known methods including methods
such as trapsfection, infiction, caleivm chloride, electroporation, microinjection,
lipofcetion, DEAF-dexiran method, or other known techniques, The method
selected will in part be a fanction of the type of host cell to be used, These methads
and other sujtable meihods ure well known to the skilled artisan, snd are sct forth,
far example, it Sambrook ef al., supra.

Haost cells may be prokaryotic host cclls (such as E. eoff) or eukaryofic host
cells (such as a yeast, insecl, or vertebrate cell). The bost cell, when cultured under
appropriate conditiens, synthesizes 2 Sees-1 polypeptide which can subsequently be
collected from the culture medivm (if the host cell secrotes it into the medium) or
directly from the bost cell producing it {if it is not sccreted). The selection of an
appropriate host cell will depend upon various [actors, such es desired expression
levels, polypeptide modifications that are desirable ox necessary for activity {such as
glyceaylation or phosphorylation) and ease of folding into a bivlogically active

molecule.
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A number of suitable host cells are known in the art and oy are available
from the American Type Culture Collection (ATCC), Mapassas, VA, Examples
include, bt are net limited to, manmalian cells, such as Chinese hamstor ovary cells
(CHO), CHC DHEFR{-) cells (Urlaub ef af., 1980, Proc. Nafl Acad Scii LS.
G7:4216-20), human embryenic kidney (HEK) 293 or 293T cells, or 3T3 cells. The
selection of susiable mammalian host cells and methods for wansformation, culture,
araplification, screening, product produciion, and purification ere known  the art.
Other suitable mammalian cell lines, are the monkey COS-( and COS-7 eell lines,
and the CV-1 cell line. Further exemplary mammalian host cells include primate
cell lines and rodent cell lines, including transfonmed cell lines. Normal diploid
cells, cell straing derived from i vifro culture of primary tissue, as well as primary
explants, are also suilable. Candidate cells may be genotypically deficient in the
selection, gene, or may contwin 4 dominantly acting selection gene. Other suifgble
mammalian coll lines include but are not Hmited to, mouse peurablastoms N2A
cells, I{eLa, mouse L-92% cells, 3T3 lines derived from Swiss, Balb-¢ or NTH mice,
BHK or HaK hamster ectl lines. Fach of these cell lines 15 known hy and available
1o those skilled in the art of protein expression.

Similarly uschal as host eells suitable for the present invention arc bacterial
cells. For example, the varjous swraing of £, coli {e.g., HB101, DHSe, DHIO, and
MCI061) ave well-knowa us host cclls in the ficld of biotochnology. Varicus strains
of B. subtilis, Pseudormonus spp., other Bacillus spp., Streptomyces spp., sud the like
may also be employed in this method.

Many strains of yeast cells known to those skilled in the art are also available
as host cells for the expression of the polypeptides of the present invention.
Preferred yeast colls include, for example, Saccharomyces cerivisae anid Pichig
pasioris.

Additionally, where desired, insect cell systems may be ufilized in the
meuthods of the present invention, Such systems are described, for example, in Kitts
of e, 1993, Bistechnigues, 14:810-17; Lucldow, 1993, Cure Opin. Bictechnol,
4:564-72; and Lucklow et al., 1953, J. Firol, 67:4566-79. Preferred insect cells are
Sf9 and Bi5 (Invitrogen).

42

JP 2004-503220 A 2004.2.5



—m —m ~m @ @ @ @ @ ™@ ™@ ™@ & & s & & & & /s s /s /s /s /s /o

(113)

WO 01798497 PCTIUS003247Y

18

15

20

25

30

One may also usc transgenic anmimals to express glycosylated Secs-1
polypeptides. For example, one may use a transgenic milk-producing animal {& cow
or goat, for example) and obtain the present glycosyluted polypeptide In the animal
milk. One may also use plints o produce Secs-1 polypeptides, however, i general,
¢ glycosylation occurring in plants is different from that produced in mammalian
<ells, and may rcsult in a glycosylated product which is not suitable for human

therapeutic use.

Polypeptide Production

Host ecelle comprising a Sees-1 polypeptide oxpression vector may be
cuitured using standard media well known to the skilled artisan. The media will
usually contain all nutvients necessary for the growth and survival of the cells.
Suitable media for culturing £, colf colls mclude, for cxample, Luriz Breth (LB)
andfor Temrific Broth (TR}, Suitable media for culturing eukaryotic cells include
Roswell Park Memorial Tnstitute medium 1640 (BPMT 1640), Minimal Fssontial
Meidivm (MEM) and/or Dulbecco's Modified Eagle Madium (DMEM), all of which
may be supplemented with serum andfor growth faciors es necessary for the
particnlar cell linc being cultured. A suitable medinm for jusect cultures is Grace’s
medium supplemented with yeastolate, lactalbumin hydrofyuate, and/or fetal calf
SENNTL A6 NECessary.

Typically, an antibiotic or other compound useful for selective growth of
trapsfected or transformed cells is added as a supplement to the media. The
compound to be used will be diciated by the selectable marker element present on
the plasmid with which the host cell was transformed. For example, where the
seleciable marker element s kanamycin resistance, the corpound added to the
crlture medinm will be kanamycin, Other compounds for selective growth inelude
ampicillin, tetracyeline, end neamycin.

The amount of a Secs-1 polypeptide produced by a host cell can be evaluated
using siandurd methods knowa in the art. Such metheds include, withoui imitation,

Western blot unalysis, SDS-polyacrylamide gel electrophoresis, non~denaturing gel -
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electrophoresis, Migh Paformance Liquid Chromstography (HPLC) separation,
immenoprecipitation, andfor aetivity assays such as DNA binding gel shift assays.

If 4 Secs-1 polypeptide has heen desipned to be secreted from the host cells,
the muajority of polypeptide may be found in the ceil cufture medivm. If however,
the Secs-1 polypeptide is not secreted from the host cells, it will be present in the
cytoplasm and/or the mucleus {for evkaryotic bost eells) or in the cytosol (for gram-
ncgative bacteria host cells).

For a Secs-1 pelypeptide situated in the host cell eyioplasm and/er nucleus
{for cukaryotic host cells) or in the cytosol (for bacterial host cells), the intraccliular
waterial (including inclusion bodies for gram-negative bacteria) can be extracted
from the host eell using any standard technique known to the skilled artisan. For
example, the host eells can be lysed to releasc the contenis of the
periplasm/cytoplasm by French press, homogenization, and/or sonication followed
by centrifugation.

If a Sees-1 polypeptide has formed inclusion badics in the eytosol, the
inclusion bedics can often bind to the inner and/or outer cellolar membrancs and
thus will be found primarily in the pellet material aficr centrifugation. The pellet
matcrial can then be treated ot pH extremes or with 2 chaotropic agent such as a
detergent, guanidine, guanidine derivatives, urea, or urea derivatives in the presencc
of & reducing agent such as dithiothreitol at elkaline pH or fris carboxyethyl
phosphine at acid pH to release, break apart, and solubilize the inclusion bedics.
The: solubilized Scos-1 palypeptide can then be anelyzed using pel electrophoresis,
imwynoprecipitation, or the like. Tf it is desired to solate the Secs-1 polypeptide,
isolation may be accomplished using standard metheds such as thosc described
herein and in Marston er al., 1990, Meth. Euz., 182:264-75,

In some cascs, a Secs-1 polypeptide may not be biologically aciive upon
isolation, Various methods for “refolding” or converding the polypeptide to its
tertiary struciure and generating disulfide linkages can be used to restore biological
activity. Such methods include exposing the solubilized polypeptide to a pH usually
sbove 7 and in the presence of a particular conceniration of a chaotrope. The

selection of chaotrope is very similar to the choices used for inchnsion body
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solubilization, but usually the chaotrope is used at a lower voncentration and is nat
necessarily the same as chaotropes used for the solubilizalion. In muost cases the
refolding/oxidation sclution will also contam a reducing agent or the reducing agent
plus ifs oxidized form in @ specific ratio to genecate a particular redox poiential
allowing for disuifide shufiling to ocewr in the formation of the protein’s cysteine
bridges. Seme of the commonly used redox couples include cysteine/cystamine,
glutathione (GSH)/dithiebis GSH, cupric diloride, dithiotimeitol{DTT Y dithizne
DTT, and 2-2-mercaptoethanol{(bME)/dithio-b(ME). In many ingtances, a cosolvent
may be used ot may be peeded fo increase the efficiency of the refoiding, and the
Tore conmmon reagents used for this purpose include glycerol, polyethylene glycal
of various molecular weights, arginine and the like,

If inclusion hodies ate not formed to a significant degres upon expression of
a Secs-1 polypeptide, then the polypeptide will be found primarily in the supematant
after cenizifugation of the cell homogenate. The polypeptide may be further isolated
fron: the supernatant using methocds such as those described herein.

The pwification of 2 Sces-1 polypeptide from solution can be accomplished
using & vatiety of technigues. 1f the pelypeptide has been synihesized such that it
contains a tag such as Hexahistidine (Secs-1 polypeptidethexallis) or other small
peptide sach as FLAG (Rastman Kodek Co., New Haven, CTY ot mye (Invitrogen,
Carlshad, CA) at cither its carboxyl- or amino-terminus, # mey be purified in 2 one-
step process by passing the solution through an afinity column where the column
matrix has a high atfinity for the tag.

For example, polyhistidine hinds with great affinity and specificity to xlic.l.ml,
Thus, ar atfinity calumn of nickel {suck as the Qiagen®™ nickel columus) can be used
for purification of Secvs-1 polypeptidefpolytiis. See, e.g, Current Protocols in
Molecular RBiology § 10.11.8 (Ausubel ef al., cds., Green Publishers Ine. and Wiley
and Song 1993},

Additionally, Secs-1 polypeptides may be punfied through the use of a
monoclonal antibody that it capable of specifically recognizing and hinding o a
Secs-] polypeptide.
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Other suitabie procedures for purification inotude, without limitation, affinity
chromategraphy, immunoaffinity chromatography, lon exchange chromatography,
mojecular sieve chromatography, HPIC, electrophoresis (including native gel
electrophoresis) followed by gel clution, and prepamalive isoeleolric focusing
(“Isoprime™ machine/technique, Hoefer Scientific, San Francisco, CA). In some
cases, twWo or more purification techniques may be combined to achieve inereased
purity.

Secs-1 polypeptides may also be prepared by chemicel synthesis methods
{such as solid phase peptide synthesis) wsing techniques known in the arh such as
those sct farth by Merrifield ef af, 1963, J. dm. Chem. Soc. 85:2149; Houghten of
al., 1983, Proc Natl Acad Sei US4 82:5132; and Stewart and Young. Solid Phase
FPaptide Symthesis (Pierce Chemical Co. 1984).  Such polypeptides mey be
synthesized with or without a methionipe on thé amino-terminus. Chemically
synihesized Secs-1 palypeptides may be oxidized using meihods set forth iz these
refetences to form disulfide bridges. Chemically synthesized Secs-1 polypeptides
are expected to have compatable biological activity to the comesponding Secs-1
pelypeptides produced recombinantly or puriffied from natural sources, and thus may
be used imerchangeably with a recombinant or natucal Secs-1 polypeptide.

Another means of obtaining Secs-1 polypeptide is via puaficelion from
biclogical samples such as source iissues and/or fluids in which the Secs-1
polypeptide is naturally found. Such purification can be conducted using methads
for protein purification as described herein. The presence of the Scos-1 polypeptide
during purification may be monitored, for example, using an antibady prcbarcd
apgainst recombinantly produced Secs-1 polypeptide or peptide fragments thereof.

A number of additional metheds for producng nuecleic acids and
palypeprides are known in the art, and the meihods can be used to produce
polypeptides having specificity for Secs-1 polypeptide.  Sez, e.g., Roberts ef al.,
1097, Proc. Netl Acad. Sei. TLS.A. 94:12297-303, which describes the production of
fusion proteins between an mRNA and its eneoded peplide. See also, Roberts, 1999,
Curr. Opin. Chem. Biol 3:268-73.  Additbonally, U.8. Patent No. 5,824,469

deseribes methods for obtaining oliponncleatides capable of carrying out a specific
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biological funcilion. The procedure involves generating a heterogeneous pool of
oligonucleotides, each laving & 5° randomized sequence, # central preselected
sequence, and a 3’ randomized sequence. The resulting heterogencous pool s
intreduced into a population of cells that do not exhibit the desired biological
funciion. Subpopulations of the cells are then screened for those that exhibit &
predetermuned  biolegical function.  From that subpopulation, oligonudlestides
capable of carrying oui the desired biological finction are isolated.

V.S Patent Nos. 5,763,192; 5,814,476; 5,723,323; and 5,817,483 describe
processes for producing peptides or polypeptides. This is done by producing
stochastic genes or fragments thereof, and then introdueing these genes ito host
cells which produce one or more proteins encaded by the stochastic genes. The host
celly are then screened to identity thase olones producing peptides or polypeptides
having the desired activity.

Another method for producing peptides or polypepiides is described in
PCT/USGR/20004 (WQ99/15650) filed by Athorsys, Ine.  Known as “Random
Activation of Gene Expression for Gene Discovery” (RAGE-GD), the process
involves the activation of endogenous gene expression or over-expression of a gene
by in sity Tecombination metheds. For example, cxpression of an endogenons gone
is actjvated or increased by infegrating a regulatory sequence into the target cell
which is capable of activating expression of the gone by pon-hemologous or
legitimate recombination. The target DNA is first subjected to radiation, and &
genetic promoter inserfed. The promoter eventually locates = break st the front of 2
gens, indtiating transcription of the gene. This resulis in cxpn-:ssinn of the desired
peptide or polypeptide,

It will be appreciated that these methods can also be used to creaic
comprehensive Seos-1 polypeptide axpression librarfes, which can subsequently be
used for high throughput phenotypic screening in a variety of assave, such as
biochemical assays, cellular assays, and whole organiem assays (e.g., plant, mouse,

ete.).

Synthesis

&7
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It will be appreciated by those skilled in the art that the nucleic acid and
polypeptide molecules described herein may be produced by recombinant and other

meang.

Selective Binding Apents

The term “selective binding apent” refers fo @ molecule thet has specificity
for one or move Secs-1 polypeptides. Suitable selective binding agonts mehids, bot
are ot limited to, antibodies and derivatives thereof, polypeptides, end small
molecules. Suitable selective binding agents may be prepared using metheds known
in the art. An exemplary Sees-1 palypeptide selective binding agent of the present
invention 15 capable of bindiug a certain portion of the Secs-1 polypeptide thereby
inhibiting the binding of the polypeplide to a Secs-1 polypeptide receptor.

Selective binding agents such as antibodies and anlibody fragments that bind
Sees-1 pokypeptides ave willin the scope of the present invention. The antibodies
may be polyclonal including monespecific polyclonal; monoclonal (ViADs);
recombinant; chimeric; humanized, such as CDR-graficd; hwmnen; single chain;
andfor bispecific; as well as fragments; variants; or derivatives thercof, Antibody
fragments include those portions of the antibedy that bind to an epitope on the Secs-
i polypeptide. Exatoples of such fragments include Fab and P(ab”) fragments
generated by enzymatie cleavage of full-length anfibodies. Other binding fragments
include those generated by recombinant DNA tedimiques, such as the expression of
recombinant plasmids containing nucleic acid segnences eacoding antibody varizble
regions.

Polyclonal antibodies directed toward a Secs-1 polypeptide penerally are
produced in animals {e.g., rbbits or mice) by means of multiple subcutaneous or
intraperitoneal injeotions of Secs-1 polypeptide and an adjuvant. Tt may be usefirl to
conjugate a Sevs-1 polypeptide o a carrier protein that is inmunogenic in the
specics to be immunized, such ws keyhole limpet bemooyanin, senmm, albumin,
hoving thyroglohulin, or suybean irypsin izhibitor. Also, aggregating agents such as
alum are used to enhanee the immune response. After immunization, the animals arve

bled and the serum is assayed for anti-Secs-1 antibody titer.
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Monoclonal antihedics dirceted toward Secs-1 polypeptides are produced
using any method that provides for the production of antibody molecules by
confimmous cell Lmes in culture. Exumples of suitsble methods for propacing
monoeional autibodics include the hybridoma methods of Kohler & al, 1975,
Napure 256:495-97 and the human B-cell hybridoma method (Kozbor, 1984, J/
fmmunol. 133:3001; Brodewr et al., Monoclonal Antibody Production Technigues
ard dpplicaiions §1-63 (Marcel Dokker, Inc., 1987). Also provided by the invention
are hybridoma cell lines that produce monocional snfibodies reactive with Sees-I
polypepiides.

Monoclonal antibodies of the mvention may be modified for use as
therapeutics. Ome embodiment js 4 “chimeric” antibody in which a pertion of the
heavy {H) and/or light (L) chain is identical with or horaolegous to u corresponding
sequence in antihodies derived from a particular species or belonging to a particular
antibedy class or subclass, while the remainder of the chainfs) is/are identical with
or homologous to g corresponding sequence in antibodies derived from another
species or belonging to another antibody class or subelass. Also included are
fragments of such antibodies, so long as they exhibit the desired biclagical activity.
See U.S. Patent No. 4,816,567 Morrison e of, 1985, Proc. Ned Acod Soi
81;6851-55.

In another embodiment, a monoclonal antibody of the mvenlion is a
“lwmanized” antibody. Methods for lumanizing non-human agtibodies are well
koown, in the art. See U.S. Patent Nos. 5,585,089 and 5,693,762, Generally, a
humznized antibody has one o1 more amine acid residucs introduced into it from a
sowee that is non-human. Humeanizaiion can be performed, for example, using
methods described in the art (Jones er of, 1986, Nafwre 321:522-25; Ricchmann er
al., 1998, Natyre 332:323-27; Vethoeyen ef al, 1988, Science 239:1534-36), by
substituting at least a portion of a rodent complementarify-delermining region
{CDR) for the corresponding reginns of a humaa entibody.

Also encompussed by the invention are hamman antibodics that bind Secs-1
palypeptides. Using transgenic animals (e.g., mice} that are capable of producing &

repertoire of human antibodies in the absence of endogencus immunoglobulin
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production such antibodies are produced by immunizalion with & Secs-1 polypepiide
antigen (L.e., having at least 6 conliguous amine acids), optionally conjugated to a
carrier.  See, a.g., Jukobovits ef al, 1993, Proc. Nutl Acad Sei. 90:2551-55;
Jakobavits ez al, 1993, Natwre 362:255-58; Bruggermany ef afl, 1993, Yaar in
Immuno. 7:33,  In one method, such fransgenic amimals are produced by
incapacitating the endogenous loci encoding ihe heavy and light immunoglobulin
chains therein, and inserting loei encoding lmman heavy and light cheio profeins info
the genome thereof. Partially medified animals, that is those having less than the
full complemert of modificutions, are then cross-bred to obtain an animal having all
of the desired immunc sysiem modifications. When administered an immunogen,
these frunsgenic enimals produce antibedies witk: human (rather than, e .g., murine)
amino acid sequences, including verisble regions which are immunaspecific for
these entigens.  See PCT App. Nos. PCT/USI6/05928 and PCT/USY3/06926,
Additional methods are described in U.8, Patent No, 5,545,807, PCT App. Nos.
PCTAIS91/245 and PCT/GBEY/01207, and in European Patent Nos. 54607381 and
545073A1.  Human antibodies can alse be produced by the expression of
racotnbinant DNA, in host cells or by exprossion in hybridema cells as described
herein.

In an alternative embediment, human antibodics can also be produced from
phage-display librates (Hoogenboon: ef af., 1991, J Mol Biol 227:381; Marks ef
al., 1991, J. Mol. Biol. 222:581). These processes pumic jmmune sefection through
the display of antibody repertoires on the surface of flamentous bacteriophage, 4and
subsequent selection of phage by their binding to an antigen of choice. One such
technique is described in PCT App. No. PCT/USS8/17364, which describes the
isclation of high affinity and functional agenistic aniibodies for MPL- and myk-
receplors using such an approech.

Chimerie, CDR grafted, and humanized antibodiss are typically produced by
recombinant metheds. Mucleic acids encoding the aniibodies are introduced into
host cells and expressed using materials and procedures desoribed herein. In a
preferred embodiment, the antibodies are produced in mammalian host cells, such us

CHO cells. Monoclonal {e.g., kuman) antibedies may be produced by the expression
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of recombinant IXNA in host cells or by expression in hybridoma eells a3 described
herein.

The anti-Sces-1 antibodies of the invention may be employed in any known
agsay method, such as competitive binding assays, direct apd indirect sandwich
assays, and imununoprecipitation assays (Sola, Monecloral Anbodies: A Manual of
Teckniques 147-158 {(CRC Press, Inc., 19873} for the detection and quantitation, of
Sece-1 polypeptides. The anttbodies will bind Secs-1 polypeptides with an affinity
that iz appropiiate for the assay method being eraployed.

For diagnestic applications, In certain embodiments, anti-Secs-1 antibodies
may be labeied with a detectable maiety. The detectable moiety can be zny ene that
is capable of producing, either directly or indiwectly, 2 detectuble signal. For
example, the detectahle moiety may be a radioisatope, such as *H, YC, p, g, ¥y,
e, ", or 67Ga; 4 fluorescent or chemiluminescent contpound, such as
fluorescein isothiocyanate, thodamine, of luciferin; or an enzyme, such as alkaline
phosphatase, p-galactosidase, or horseredish peroxidase (Bayer, ef al., 1990, Meth,
Enz. 184:138-63).

Competitive binding assays rely on the ability of a Jabeled stondard {e.g., &
Secs-1 polypeptide, or an immunolegically reactive partion thereof) to compete with
the test semple analyte (an Secs-1 polypeptide) for binding with a limited amount of
anti-Secs-1 antibody. The ameunt of a Sces-1 polypeptide in the test sampls is
inversely proportional fo the amount of standard that beecomes bound (o the
antibodies. To facilitate determining the amount of standard that becomes bound,
the antibodies typically are insolubilized bofore or after the competition, so that the
standard and analyte that are bound to the entibodies may conveniently be separated
from the standard and analyte which remain unbound.

Sandwich assays typically involve the use of two antibodies, each capable of
binding to a different immunogenic portion, or cpitope, of the protein 1o be detected
andfor quantitated. In a sandwich assuy, the test sample analyte is typically bound
by a first antibody whick is irnmobilized on a solid support, and thereafter a second
antibody binds i the analyte, thus forming an imsoluble three-part compler. See,
e.g., U8, Patent No. 4,376,110. The second antibody may itself be labeled with a
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detectable moiety {dircct sandwich assays) or may be measored usivg an anti-
immunoglobulin antibody that iz labeled with a detectable maiety (indirect sandwich
assays). Por example, one type of samdwich assuy iz an enzyme-linked
immunesorbent assay (ELISA), in which case the detectable moiefy is an cnzyme.

The selective binding agents, including anti-Secs-1 antibodies, are also nseful
for in vive imaging, An anthody labeled with a detectable moiety may be
administered to an animal, preferably inte the bloodstream, and the prosence apd
locativn of the labeled antibody in the host assayed. The antibody may be labeled
with any molety that s delectable in an animal, whether by muclear magnetic
resonance, radiology, or ather detection means known in the art.

Salective binding apents of the investion, including antibodies, mway be used
as therapeutics. These therapeotic agents are generally agonists or antagouists, in
that they either enbance or reduce, respectively, at least one of the biclogical
acfivifies 6f a Secs-1 polypepiide. In one embodiment, sntagonist antibodies of the
invention are antibodies or buding fragments thereof which are capable of
specifically binding to a Secs-1 polypeptide and whick are capable of Inkibiting or
climinating the functional activity of a $ecs-1 polypeptide in vivo of in vie. In
preferred cmbodiments, the selective hinding agent, e.g, an antagonist antibody, will
irthibit the functional activity of a Secs-1 polypeplide by at least about 50%, and
preferably by at least abouf 80%. In another embodimeni, fhe selective binding
agent may be an anti-Seas-1 polypeptide antibody that is eapable of interacting with
4 Becs-1 polypeptide binding partner {o ligend or receptor) thereby inhibiting or
climigating Secs-1 polypeptide activity in vitro or in vivo, Seleclive binding agents,
inchiding agonist and aniagonist anti-Sces-1 polypeptide antibodies, arc identificd by
screening assays that are well known in the art.

‘The invention also relates o a kit comprising Secs-] sclective binding egents
(such as antibodies) and other reagents useful for detecting Secs-1 polypeptide levels
in biological samples. Such reagenis may include a detectable label, blocking

serum, positive and negative control samples, and detection, reagents,

Micrparrays
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It will be appreciated that DNA microaray teclmolegy can he utilized in
aceordance with the presenl invention. DMNA microarays arc miniature, high-
density arrays of nueleie acids posiioned on a solid support, such 25 glass. Bach cell
or element within e atray containg numerons copies of a single nuclsic acid specics
that acts as a target for hybridization with & complemeniary nucleic acid sequence
(e.g., mRMA). In expression profiling wsing DNA microarcay technology, mRNA is
first exiracied from a cell or tissue sample and then converted enzymatically io
fluorescontly labeled oDNA.  This matecial i hybridized to the microarray and
unbound cUNA is romoved by washing. The expression of discrete genes
representad on fthe array is then visualized by quantitating the amount of labeled
c¢DNA that is specifically bound to each target nucleic acid malecule. Tn this way,
the expression of thousands of goties can he quentitated in 2 high throughput, paratic)
manner from 2 single sample of biological material.

"This high throughput expression profiling has a broad range of applications
with respect to the Secs-1 molscules of the invention, including, but not limited to:
ihe identification and validabon of Secs-1 disesse-rclated gones as fergets for
therapeutics; molecular toxicolegy of rclated Secs-1 molecules and inbibitors
thereof; stratification of populations and gencration of surrogate markeis for clinjcal
trials; and enhancing related Secs-} polypeptide simefl molecule diug discovery by

aiding in the identification of selective compounds in high throughput screens.

Chemical Derivatives

Chemically modified derivatives of Sccs-1 polypeptides may be prepared by
one skilled in the art, given the disclosures described herein. Secs-1 polypeptide
derivatives are modificd in a manner that is different — cither in the type or location
of the molecules naturally attached to the polypeptide. Derivatives may includs
molecnles formed by the deletion of one or more naturally-attached chemical groups.
The polypeptide comprising the amino acid sequence of either SEQ 1D NC: 2 or
SEQ ID NO: 5, or other Sees-1 polypeptide, may be madified by the covalent
attechment of one or more polymers. For example, the polymer selected is typically

water-soluble so thet the pratein fo which it is attached does not preeipitste in an
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aquecns chyitontaent, such as a physiological environment. Inoclnded within the
scope of suitable polymers is a mixture of polymers. Preferubly, for therapentic use
of the end-produet preparation, the polymer will be phamacentically acceptable.

The polymers cach may be of aniy molecular weight apd may be branched or
unbranched. The polymers each typically have an average moleculor weight of
betwesn wbout 2 kDa to about 100 kDra (the term “about” indicating that in
preparations of 2 water-goluble polymer, some moleculss wiil weigh more, some
less, than the stated molecular weight). The average molecular weight of each
polyimer is preferably botween about 5 kDa and about 50 1dda, more prefirably
between about 12 kDa apd aboui 44 kDag and most preferably between about 20 kDa
and about 35 kDa.

Suitable water-soluble polymers or mixtures thereaf include, but are not
Timited to, N-linked or O-linked carbobydrates, sugars, phosphates, polycthylene
glycol (PEG) (neluding the forms of PEG that have been used to derivatize proteins,
including mong-(Ci-Ci), alkony-, or aryloxy-polyethylene glyeol), monomethoxy-
polycthylens glyco], dextran (such as low molecular weight dextran of, for example,
about & kD), cellulosc, or other carbohydrate hased polymers, poly-(N-vinyl
pyrralidone) polyethylene glycol, propylens glyeol homopolymers, polypropylenc
oxide/ethylene oxide co-polymers, polyoxysthylated polyols (e.g., glycerol), and
polyvizyl alcohol. Also emcompassed by the present invention arc bifunctional
crossinking molecules which may be used to prepare covalently aftached Secs-1
polypeptide multimers.

Tn general, chemical derivatization may be porformed under any suitable
condition used to react a protein with wn activated polymer molecule. Methods for
preparing chemical derivatives of polypeptides will generally compiise the steps of:
(a) reacting the polypepiide with the activated pohymer imolecale (such as a reactive
ester or aldehyde denvative of the polymer molecule) under conditions whereby the
polypeptidc comprising the amino acid sequence of cither SEQ ID WO: 2 or SEQ 1D
NQ: 5, or other Sces-1 polypeptide, becomes attached to oue or mare polymer
mwolecules, and (b) cbtaining the reaction products. The optimal reaction conditions

will be defermined bascd on known parameters and the desived result, Vor example,
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the larger the ratio of polymer molecules to protein, the greater the percentapge of
attached polymer molecule. In one embadiment, the Sees-1 polypeptide derivative
muy have & single polymer molecule mojely at the amino-terminus. See, e, U.S,
Patent No. 5,234,784,

‘The pegylation of a polypeptide may be specifically carrjed out using any of
the pegylation reactions known in the art. Such reections are desoribed, for sxample,
in the following refer¢nces: Francis ef af., 1992, Focus on Growih Factors 3:4-10;
Hurapean Patent Nos. 0154316 and 0401384 gnd U.S. Patent No. 4,179,337, For
examnple, pegylation may be carried out via an acylation reaction or av alkylation
reaciion with a reactive polyethylene glycol molecule (or an anzlogous reactive
water-soluble palymer) as described herein.  For the acylation resctions, a selected
polymer should have a single reactive ester group. For reductive alkylation, a
selected potymer should have a single reactive aldelyde group. A reactive aldehyde
is, for example, palyethylene glycol propionaldehyde, which is water stable, or mono
C1-Cyp allcoxy or aryloxy derivatives thereof (e 113, Tatent Nu, 5,252,714),

In another cmbodiment, Secs-i polypeptides may be chemically coupled fo
biotin. The biotin/Secs-1 polypeptide molecules are then allowed to bind te avidin,
resulting  fu tetravalent avidinbiotin/Sces-1  polypeptide molecules,  Secs-1
polypeptides may also be vovalently coupled t dinitrophenol (DNP) or
trinitrophenol (TNP) and the resulting conjugates precipitated with ani-DNP or anti-
TMP-IgM te fonn decameric conjugates with a valency of 10,

Generally, conditions thal may be ealloviated or meodulated by the
adinistration of the present Secs-1 polypepiide derivatives include those des.vribed
herein for Secs-1 pelypeptides. However, the Seos-1 polypeptide derivatives
disclosed herein may have additional sctivibies, enhanced or reduced biological
aclivity, or other characteristics, suck as incressed or decreased half-life, 2s

compared to the non-derivatized molecules.

Genetically Ensinesred Nen-Human Animals
Additionally included within the scope of the present invention are non-

human apimals sech as mice, vats, or other todonts; rabbits, goats, sheep, or ofher
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{orm animals, in which fhe genes encoding native Secs-1 polypeptide have been
disrupted (ie., “knocked ouwt”) such that the level of expression of Scesl
polypeptids is significantly decreased or completely abolished. Such animals may
be prepared using techniques and methods such as those described m U.S. Patent
No. 5,557,032,

The present invention further includes nop-human animals such a3 mice, rats,
or other rodents; rabbits, goats, shecp, or other farm awimals, in which either the
native form of a Sevs-1 gene for that snimal or a heterologous Secs-1 gene is over-
expressed by the andmal, thereby creating 2 “transgenic” animal. Such transgenic
animals may be prepared using well knewn, metheds such us those described in U.S,
Paient No 5,489,743 and PCT Pub. No. WO 94/23122.

The present invention further includés non-humean asimals in which the
promoter for one or more of the Secs-1 polypeptides of the present mvention is
esther activated or inactivated (e.g., by using hamologons recombination methods) to
alter the lovel of expression of one or more of the native Secs-1 polypeptides.

‘These non-human asimals may be used for drug candidaie screeming. In
such screening, the impact of a drug candidate on the animal imay be measurcd. For
cxampte, drug candidates may decrease or increase the expression of the Secs-1
gene, In ceriain embodiments, the amount of Secs-1 polypeptide that is produced
may be measured after the exposure of the animal to the drug candidate.
Additionally, in certain embodiments, one may defeet the actual impact of the drug
candidate on the animal. For example, over-oxpression of 2 particular gene may
result in, or be assoclated with, a disease or pathological condition. In such cases,
one may test & drog candidaic’s ability fo docresse expression of the pene or its
ubility to prevent or [nibit a pathological condition. Tn other exmmples, the
production of & particular metebolic preduct such as a fragment of a polypeptide,
may result i, or bo associated with, » disease or pathological condition. In such
cases, one may test a drug candidate’s ability to decrease the produstion of such o

metabolic product or its ability to prevent or inhibit a patholopical condition.

Assaying (or Other Mydulators of Secs-1 Polypeptide Activity
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In some sitoations, it may be desirable to identify molecules that are
modulators, e, dgonists or antsgonists, of the activity of Secs-I polypeptide.
Natural or synthetic moleeulss that modulale Secs-1 polypeplide may be identified
using one or more scréening assays, such as thase described herein. Such molecules
may be administered either in an ex wive tnanner or in an iz wive manpner by
injection, or by oral delivery, implaniation devics, or the Tke.

“Test moleculs™ refers o a molecule that is under cvaluation for the ability to
modulate (fe., increasc or decrease) the activity of @ Secs-1 polypeptide. Most
commonly. a lest molecule will interact dirgefly with a Secs-l polypepiide.
However, it ia also contemiplated that a test molecule may also medulate Secs-1
polypeptide activity indirectly, such as by affecting Secs-1 pene expression, or by
binding to a Secs-1 polypeptide binding partmer (e.g., receptor or ligaad). in one
embodiment, & lest molecule will bind to & Secs-1 polypeptide with an affinity
constant of ut least about 10 M, prefecably about 10 M, more preferably about 107
® M, and ever more preferably about 107" M.

Metheds for identifying compounds that interact with Secs-1 polypeptides
are encompassed by the present invention. In certain embodiments, a Secs-!
polypeptide is incubated with & test molcoule under conditions that pecmit the
interaction of the test molecule with a Secs-1 polypeptide, aod the extent of the
inleraction i measured. The test molecule can be screened in a substentially
purified fonrn or mm a erude nixdure.

In certain embediments, 2 Secs-1 polypeptide agonist or antagonist may be a
protein, peptide, carbohydrate, lipid, or small molecular weight molecule that
interacts with Secs-1 polypeptide to regulate its activity. Molecules which regulate
Secs-1 polypeptide expression include nueleic ncids which are compiementary to
muclele acids encoding a Sees-1 polypeptide, or ate complementary to nucleic acids
sequences which direct or control the expression of Secs-1 polypeptide, and which
act as anfi-sense regulators of expression,

Once a test moleculc has been fdentified as interactng with a Sces-1
poiypeptide, the molecule may he further evaluated for its ability to increase or

decrease Secs-1 pelypeptide activity. The measurement of the interaction of a test
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melecule with Sews-1 polypeplide may be carried oui in several formats, including
cell-based binding ussays, membrane binding assays, solufion-phase assays, and
Jminunoassays. Iu general, a test moleculs is incubaied with a Secs-1 polypeptide
tor a specitied peniod of time, and Secs-1 polypeplide activity 15 deferroined by one
or more assays for measuring biclogical activity.

The interaction of test molceles with Secs-i polypeptides may also be
assayed directly veing polyclonal or monoclonal antibedies in an immmuncassay.
Alternatively, modified forms of Secs-1 pelypephides containing epriope tags a8
deseribed herein may be used in solution and fmmunozssays.

In the event that Secs-1 polypeptides display biological activity through an
interaction with a binding pariner (2 g., a receptor or a ligand), a variety of in viiro
asgays may bc used to measure the binding of a Secs-] polypoptide to the
corresponding binding pariner (such as u selective binding agent, receptor, or
ligend). These assays may be vsed 0 screen test molecules for their ability to
increase or decreasc the rate snd/or the extent of binding of a Sees-1 polypeptide to
its binding partner, In one assay, a Sevs-1 polypeptide is imoobilize:t in the wells of
a microtiter plate. Radiolabeled Sces-1 polypeptide hinding partner (for example,
iodinated Secs-1 polypeptide binding partner) and a test molecule can then be added
cfther one at a time (in sither order) or simultansously to the wells. After incubation,
the wells can be washed and counted for radioactivity, using a scintillation counter,
te detenmine the extent to which the binding partper beund to the Sece-l
polypeptide. Typically, a molecule will be tested over a range of concentvations, and
a series of eontrol wells Jacking ane or more ¢lements of the test assays can be nsed
for accuracy o the evaluation of the results. An alternative to this method involves
reversing the “positions” of the proteins, ie., immobilizing Secs-1 polypeptide
hindiag pariner to the microtiter plats wells, incubating with the test molecule and
radiolabeled Secs-1 polypeptide, and determining the extent of Secs-1 polypeptide
binding. See, e.g., Current Protocols in Melecular Biology, chap. 18 (Ausubel ef al.,
eds., Green Publishers Inc. and Wiley and Sons 1995).

As an alternative to radiolabeling, a Sees-| polypeptide or its binding partner

may be conjugated to biotin, and the presence of biatinylated protein can then be
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detected using streptavidio linked to ap eozyme, such o8 howse Tadish peroxidase
(FIRP} or alkaline phosphatase (AP), which can be defected colorometrically, or by
fluorescent tagging of streptavidin, An antibody directed 0 a Secs-1 polypeptide or
to a Secs-1 polypeptide binding partner, and whick is conjugated to biotm, may #lso
be used for purposes of detection following incubation of the complex with enzyrme-
linked streptavidin linked to AP or HRP,

A Secs-1 polypeptide or a 8eos-1 polypeptide binding pariner ¢an also be
immebilized by atfuchment to agarose beads, acrylic beads, or other types of such
inert solid phase substrates. The substrate-protein complex can he placed in a
sofution contaiming the complementary protein and the test compound. After
incubation, the beads can be precipitated by centrifugation, and the armount of
binding betweon a Sees-1 polypeptide and its binding partner can be assessed using
the methods described hercin.  Alternatively, the substrate-protein complex van be
immebilized in & column with the test molecule and complementary protein passing
through the column. The formation of' a cormplex between a Secs-1 polypeptide and
its binding pariner can then be assessed using any of the techniques iesoribed herein
{&.g., rad{olabelling or antibody binding).

Another {x vitre assay that i3 useful for identifying a test molecule which
increases or decreases the formation of a complex between a Seos-1 polypeptide
binding protein and a Secs-1 polypeptide bioding pariner is a surface plasmon
resonance detector gystem such asx the BlAcore assay system (Pharmacia,
Piscataway, NJ). The BlAcore system is utilized a2 specified by the manafacturer,
This assay esseniially irvolves the covalent binding of cither Secs-1 polypeptide or a
Secs-1 polypeptide binding pariner to a dextran-coated sensor chip that is Jocated in
2 defector. The test compound and the other compiomentary profein can then be
injecfed, either simultancously or sequentially, into the chamber comtzining the
sensor chip. The amount of coniplementary protein that binds can be assessed based
on the change in molceular mass fhat is physically associated with the dextran-
coated side of the sensor chip, with the change 1 molecular mass heing measured by
the detector system.
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In some cascs, it may be desirable to evaluate two or mare test compoands
together for their ability to increase or decrease the formation of a complex betwoen
a Secs-] polypeptide and a Secs-1 polypeptide binding partner. In thesc cases, the
agsays set forth herein can be readily modiffed by adding sech additional test
compound(s) either simultaneously with, or subsequent to, the first test compound,
The remainder of the steps In the assay are as sct forth herein.

In vitre assays such as those described herein may be used advantageously ta
sereen large numbers of compounds for an effect on the formation of a complex
between a Scos-1 polypeptide and Secs-! polypeptide binding partner.  The assays
may be automated to sereen componnds generated in phage digplay, synthetic
peptide,.a.nd chentical synthesis libracies,

Compounds which increase or decrease the formation of a complex beiween
& Secs-1 polypeptide and 2 Secs-I polypeptide binding partner may also be screened
in cell culture using cells and coll lines expressing either Secs-1 polypeptide or Secs-
1 polypeptide binding partmer.  Cells and cell lines may be obtained from any
mammal, but preferably will be from human or other primate, canine, or rodent
sources. The binding of a Seos-1 polypeptide to cells expressing Secs-1 polypeptide
binding partner at the surface js evalvated in the presence or absence of test
maolecules, and the extent of binding may be detenmined by, for example, flow
cytomctry using a biotmylated antibody to a Secs-1 polypeplide binding pariper.
Cell cnliuse assays can be used advantageously to further evaluate compoeunds that
score positive in protein binding assays described herein. .

Cell cultures can also be used to screen the mapact of a drug candidate. For
example, dmg candidates may decrease or increase the expression of the Secs-]
gene, In certain embodiments, the amount of Secs-1 polvpeptide or o Secs-1
polypeptide fragiment that {5 produced may be measured after expesue of the cell
culture to the drug candidate. Tn cerfain emboditnents, one may detect the actual
impact of the drug candidate on the cell cujture. For exaraple, the over-cxpression of
a parlicular gene may have a particular impact on the cell eniture. In such cases, one
may test a drug candidate’s ability to increase or decrease the expression of the gene
or its ability to preveat or inhibit a particular impact on the cell culture, In other
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examples, the production of a particular metabolic product such as a fragment of a
potypeptide, may result in, or be associated with, 2 disease or pathological condition.
In such cases, one may test a drug candidate’s ability to decrease the production of

such 2 metabolic product iu a cell culture,

Internalizing Froteing

The tef protein sequence (from HIV) can be used to intermalize proteins into a
cell. See, e.pg., Falwell ot al, 1994, Proc. Natl. Acad Sci. US4, 91:664-68. For
example, a0 11 amino acid sequence (Y-G-R-K-K-R-R-Q-R-R-R; SEQ 1D NO: 12)
of the HIV tat protein (termed the “protein iransduction domain,” or TAT PDT) has
beex described as mediating delivery across the cyioplasmic membrane and the
nuclear membrane of a cell. See Schwarze af al., 1999, Scianca 285:1569-72; and
Magahara et af., 1998, Nat. Med, 4:1449-52. In these procedures, FITC-constructs
(FITC-labeled G-G-G-G-Y-G-RAIGK-R-R-G-R-R-R; SEQ 1D NO: 13}, which
penetraie tissues [oliowing intraperitoneal admindstrefion, are prepared, and the
binding of such constructs to cells is detected by flunreseence-activated cell sorting
(FACS) analysis. Cells treaied with a faz-B-ga) fusion protein will demonstrate -gal
activity. Following injection, expression of such a constiuct can be detected in a
number of tissues, including liver, kidney, lung, heart, and brain tissve. Tt is believed
that such consfructs undergo some degrec of unfolding in order to enter the cell, and
as such, may require a refolding following entry into the cell,

It will thus bo appreciated that the faf protein sequence may be used to
wiewnalize a desired polypeptide into a cell. For example, using the far protein
sequence, a Sees-1 antagonist (such as an anti-Secs-1 seleotive binding agent, small
molecule, soluble reccpior, or antisense aliponuclectide) can be administercd
intracellularly to inhibit the activity of a Secs-1 molecule. As used herefn, the term
“Secs-1 muolecule” refers to both Scos-| nucleic acid molecules mud Secs-I
palypeptides as defined herein. Where desired, the Secs-1 protein itself may also be
internally adnrinistezed to a cell using these procedimes. See also, Straus, 1999,
Setence 285 1466-67.
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Cell Source Identification Using Secs-1 Polypeptlide

In aceordanee with certain embodiments of the invention, it may be useful to
be able to determine the source of a cortain ccll type associated with a Secs.]
polypeptide. For example, it may be useful to defenting the origin of a diseasa ar
pathotogical condition 45 wn aid in selecting an approprisic therapy. In certain
embodiments, nucleic acids enending a Se¢es-1 polypeptide can be used as a probe to
identify cells described berein by sereening the pucleic acids of the cells with such a
probe. In other embodiments, onc may use anti-Secs-1 polypeptide antibodies to test
tbr the presence of Secs-! polypeptide in cells, and thus, determine if such cells are

of the types deseribed herein,

Secs-1 Polvpeptide Compositions sud Administration

Therapeutic compositions are within the scope of the present invention. Such
SECE-1 polypeptide pharmaceutical compositions may comprise a therapeutically
effiective amount of a Secs-1 polypeptide or a Sees-]l nueleic acid molecule in
admizturc with a pharmacoeutically or physiologically accepiable formulation apent
selected  for suitability with the modc of administration.  Pharmaceutical
composifions may corpprise a therapeutically effective amount of one or more Secs-
1 polypeptide selective hinding agents in admixture with a pharmaceufically or
physiologically aveeptable formulation agent selecied for suitakility with the mode
of administration.

Acceptable formulation materials preferably are nontoxic to recipients at the
dosages and concentrations employed,

The pharmaceutical composition may contain, formulation rpatevials for
modifying, maintaining, or proserving, for cxample, the pH, csmolarity, viscosity,
clarity, color, isciopicity. odor, sterility, stability, rats of dissolution or release,
adsorption, or penetration of the composition. Suvituble formulation materials
include, but are not limited 10, amino acids {such as glycine, glutamine, asparagine,
arginine, or lysine), amtimicrobials, antioxidants (such as ascorbic zcid, sodium
sulfite, or sodiura hydrogen-sulfite), buffers (such es borate, bicarbopate, Tris-HCI,

citrates, phosphates, ur other organic acids), bulking agents (such as mannitel or
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glycine), chelating agents (such as cthylencdiamine tetraacefic acid (BDTAY),
complexing agents (such as eaffeine, polyvinylpyirolidone, beta-cyclodextrin, or
hydroxypropyl-beta-cyclodestrin), fillers, monosaccharides, disaceharides, and other
carboh_ydrates (such. as glucose, mannose, or dexiring), proteine (soch as scrum
athumin, gelatin, or mmuneglobuling), volodng, fluvoring and diluting agents,
emulsifying agents, hydrophilic polymers (such as polyvinylpyrrohidone), low
molecular weight polypeptides, sali-forming countetions {such as sodium),
preservatives (such us benzalkonium chloride, benzoic acid, salicylic acid,
thimerosal, phenethyl aleohol, methylparaben, propylparaben, chiorhexidine, sorbic
acid, ot hydrogen peroxide), solvents (such as glycerin, propyleoe glyeol, or
polyethyiene glyeol), supar alcohols (such as mannitol or sorbitol), suspending
agents, surfactants or wetting agents (such as plwonics; PEG; sorbifan esters;
polysorbates such as polysorbate 20 or polysorbate 80; toifon; iromethamine;
lecithing cholesterol or tylexapal), stability enhancing agents {such as sucrose or
sorbitol), tonicity enhancing agents {such as atkalj metal halides — preferably sodium
or potassium <hloride — or mannitol sarbitol), delivery vehicles, diluents, excipients
andior pharmacentical acjovants. See Remingion's Pharmaceutical Sciences (18th
Ld, A.R. Gennaro, ed., Mack Publishing Company 1990,

The optimal pharmaceutical composition will be determined by a skiiled
arfisan depending upon, for example, the intended route of administration, delivery
format, and desired dosage. See, e g, Remington's Pharmaceutical Sciences, supra.
Such eompesitions may influence the physical state, stability, rate of in wve release,
and 1ate of in wive clearance of the Secs-) moleculs

The primary vehiclc or carrier in a pharmaceutical composition may be eithey
agueous or nen-aqueous in nature.  For example, a suitable wchicle or carrier for
injection may be water, physiological saline solutien, or artificial cerebrospinal fluid,
possibly supplernented with. ether materials connmon in compositions for parenteral
administration. Meutral buffered seline or saline mixed with scrum albumic are
further exemplury vehicles. Other exemplary pharmacentical compositions comprisc
Tris buffer of about pH 7.0-8.5, or acelale buifer of about pH 4.0-5.5, which may

further include sorbito] or a suitable substitule, In one embodiment of the preseat
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{nveniion, Secs-1 polypeptide compositions may be prepared for storage by mixing
the selected composition having the desired degree of purly with opiional
formulation agents (Remingfon's Pharmaceutical Sciences, supra) in the torm of a
tyophilized ceke or an agueous solution. Further, the Secs-1 polypeptide product
may be formulated as = lyophilizate using appropriate excipients such as sucrose.

The Sees-l polypeptide pharmacentical compositions van be selected for
parenteral delivery, Alternatively, the compositions may bo selected for inhalation
ot for delivery through the digestive tract, such as orally. The preparation of such
pharmaceutically acesptable compositions is within the skill of the vrt.

The formulation components are present in concentrations thal are acceptable
to the site of administration. For example, buffers arc used to maintain the
cemposition at pliysiological pH or af a shightly lower ptf, typically within a plI
range of from about 5 to about 8.

When parenteral adminlstration is contemplated, the therapentic
compositions for use in this invenlion may be in the form of a pyrogen-free,
parenterally acceptable, aguecus solution comprising the desired Secs-1 molecule in
a pharmacentically acceptable vehicle, A particularly suitable vehicle for parenteral
injection is sterile distitled water in which a Secs-1 molecule is formulated as a
sterile, 1sotome soluiion, properly preserved. Yet another proparation can involve
the formulation of the desired molecule with an agent, such as injectable
microspheres, bio-erodible particles, polymeric compounds (such as polylactic acid
or polyglycolic acid), beuds, or liposcines, that provides for the controlled or
sustained release of the product which may then be delivered via a depot injection.
Hyaluronic acid may elso be used, and this mnay have the effect of promoting
sustained duration i the citculation. Other suitable means for the introduction of the
desired moleouke include implantuble drug delivery devices.

In one embediment, » pharmacentical composition may be formulated for
inbalation. For example. Sers-1 polypeptide may be fonnnlated as a dry powder for
inhalatiop. %ers-1 polypeptide or nucleic acid molecule inhalation solutions Tay
also be formulated with a propeflant for nerosol delivery. In yet another
cmbodiment, solutions may be nebulized. Pulmonsry edminiswation is further
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deseribed i PCT Pub. Mo. WO 94/20669, which describes the pulmenary delivery
of chemically modificd proteins.

Ii is also conterplated that cextain fonnulations may be administered orally.
In one embodiment of the presemt invention, Sees-l polypeplides that are
administcred in this fashion can be formulated with or without those carrers
customarily used in the compounding of solid dousage forms such as tablets and
capsules. For exarple, a capsule may be designed o release the active portion of
the formulation at the point in the gastroiniestinal tract when bioavailability is
maximized and pre-systemic degradetion is minimized. Additional agents van be
included to facilitate absorption of the Sces-1 polypeptide. Diluents, flavorings, low
melting poinl waxes, wegelable oils, lubricants, suspending agents, tablst
disintepreting agents, and binders may also be employed.

Another phsrntaceutical composition mey invelve an offbctive quantity of
Becs-1 polypeptides in a mixture with non-toxic cxeipienis that are suitable for the
manutacture of tablets. By dissolviog the teblets in sterile water, or another
apprepriate vehicle, solutions can be prepared in unit-dose form. Suitable excipients
fnclude, but are not lidted to, nert diiuents, such as caleium carbomate, sodium
carbonate or bicarbonate, lactese, or calcivm phosphate; or binding agents, such as
starch, gelalin, or acacia; or Jubricating apents such as magnesium stearate, stearic
acid, or tale.

Additional Secs-1 polypeptide pharmaceuticu] compositions will be evident
to those skilled in the art, including formulations involving Secg-1 polypeptides in
sustained- or contralled-delivery formulations. Techniques for formulating a vaviety
of other sustained- or controlled-delivery means, such as liposome catriers, bio-
eradible microparticles or porous beads and depot injections, are also kaown to those
skilled in the ait. See, e.g., PCT/USY/00829, which describes the controlled release
of porous palymeric mricropatticles for the delivery of pharmaceutical compositions.

Additional  examples  of  sustamed-release  preparations  include
senipameable polymer matrices in the form of sheped articles, eg filmy, or
micrpeapsules.  Sustained release matrices may include polyesters, hydrogels,
polylactides (U5, Patent Wo. 3,773,019 und Furopean Fatent No. 0584313,
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copolymers of L-glstamic acid and gamma ethyl-L-glutamate (Sidman e of,, 1993,
Biopolymers 22:547-56), poly(2-hydroxyethyl-methacrylate) (Langer ef o/, 1981, .7
Biomed. Maiter. Res. 15:167-277 and Langer, 1982, Chem. Tech. 12:93-103),
ethylene vinyl acefate {Langer e al, supra) or poly-D{-)-3-hwlmoxybutyric acid
(Buropean Patent No. 133988). Susiained-release compositions may also include
liposomes, which can be prepared by any of several methods known in the art. See,
e.g., Eppstein ef al,, 1985, Proc. Nad. dead. Sci. USA $2:3688-92; and European
Patent Nos. 036676, 088046, and 143949,

The Secs-1 pharmaccutical compaosition to be vsed for in vivo administration
typically must be sterile.  This may be accomplished by filtraton through sterile
filtration membranes. Where the compasition is lyophilized, sterilization using this
method roay be conducted either prior to, or following, Iyophilization and
reconstitntion.  The composition for parenteral administration may be stored in
Iyophilized form or in a solution. fo addition, parenteral compositions generzlly are
placed into 2 container having a sterile access port, for cxample, an iniravenous
solution bag or vial having a stopper pierceable by a hypodermic injection needle.

Once the pharmacentical composition has been formuslated, it may be stored
i sterile vials as a solution, suspension, gel, cmulsion, solid, or as a dchydrated or
Iyaphilized powder. Such formulations may be stored vither in a ready-to-use form
arin a fora (¢.2., lyophilized) requirthg feeonstitution prior (o administration,

In a specific embodiment, the present invention is directed to kits for
praducing a single-dose administration unit. The lits may each contain both @ first
container having a dred protein and a sccond container having an aqueous
formulation, Also included within the scope of this invention are kits containing
single and nwlti-chambered pre-filled syringes (eg, lguid syringes and
Iyosyringes).

The effeclive uwmount of s Secs-]1 pharmaceutical composition to be
cmployed therapeutically will depend, for example, upon the therapentic contoxt and
objectives. One skilled in the art will appreciate that the appropriate dosage levels
for treatment will thus vary depending, in patt, upon the molecule delivered, the
indicution for which the Sacs-1 malecule is being used, the woute of administration,
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and the size (body weight, body surface, or orgae siz€) and condition (the age and
generzl health) of the patient.  Accordingly, the climcian may titer the dosage and
modify the Teute of administration to obtain the optimal therapentic effeet. A typical
dosage may range from about 0.1 pgfk to up to about 100 mgkg or more,
depending on the factors mentioned above. In other embodiments, the dosage may
range frem 0.1 pg/kg up to abous 106 mehks; or 1 pglkg up to about 100 mp/kg; or 5
pgfke up to sbout 100 mg/kg.

The frequency of dosing will depend upon the pharmacokinetic parameters of
the 3ecs-1 malecule in ihe formulation being used. Typically, a olinician will
administer the composition uniil a dosage is reached that achieves the desired effect.
The compesition may therefore be administered as a single dese, as two or more
doses (which may or may not contain ihe same amount of the desired moleculs) aver
time, or as a continuous infusion viz an jmplantation device or catheter. Furiber
refinement of the appropriate dosage is routinely made by those of ordinary skill in
the art and is within the ambit of tasks routinely perfouned by them, Appropriate
dosages may be ascertained through usc of appropriate dose-response data.

The ronte of adminisication of the phammaceutical composition i5 in accord
with known methods, ¢.g., orally; through injeclion by intravenous, intraperitoneal,
iniracerebral (intraparenchymal), intracerebroventricular, intramusedlar, intraocolar,
intraarierial, intraportal, er intralesional routes; by sustained release systems; or by
implantation devices. Where desited, the compositions may be adminisiered by
bolus injection or continususly by infusion, ar by implantation deviee,

Alicmatively or additionally, the composition may be administered locally
via implantation of a membrane, sponge, or other appropriate material onfo which
the desired molecule has boon absorbed or encapsulated. Where an implantation
device is used, the device may be implanted info any suitable tissue or organ, and
delivery of the desired molecule may be via diffuston, timed-release bolus, or
coptinuous administration.

In some cases, it may be desirable i use Sees-1 polypeptide pharmaceutical
compositions in an ex vive memmner. In such insiances, cells, tissues, or organs that

bave been romoved from the patient arc ecxposed to Scesl polypeptide
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pharmaceutical campositions after which the cells, tissues, or organs are
subsequently implanted back inte the patient.

In other cases, a Sceg-1 polypephide can be delivered by implanting certain
cclls that have been gemetically engineered, using methods such as those deseribed
herein, v express and seorets the Secs-1 polypeptide. Such vells may be animal or
hurman cells, and may be autologous, helerologous, or xenogeneic. Optionally, the
cells may be immortalized. In order to decrease the chance of un immumological
response, the cells muy be encapsulated to avoid infiltration of surrounding tissues.
The encapsulation materials ave typicully biocompatible, semi-permeable polymeric
enclosures or membrance that allow the release of the prolein product(s) but prevent
the destruction of the cells by the patient’s immune sysism. or by other detrimental
factors from the sutrounding tissues.

As discussed hereln, it may be desirable to treal isolated cell populations
(such as stem cells, lymphocytes, red blaod cells, chondrocyles, neurons, and the
like) with one or more Secs-! polypeptides. This can be accomplished by exposing
the isolated cells to the polypeptide directly, where it s in a form. that is permeable to
the cell membrane,

Additional embodiments of the present invention relate to cells and methods
(e.g.. homelogouy recornbination and/or other recombinani production methods) for
both the iz vifre production of therapeutic polypeptides and for the production and
delivery of therapeutic polypeptides by gene therapy or cell therapy. Homelogons
and other recombinution methode may be used to modily a ceil that contains a
normally transcriptionally-silent Secs-I gene, or an under-expressed geue, and
thereby produce a cell which expresses therapeutivally efficacious amounts of Secs-1
polypsptices,

Homeologous recombination js a technique originally developed for targeting
genes to induce or cotrect mutations in transcriptionally active genes. Fucherlapati,
1989, Prog. in Ml Acid Res. & Mol Biol 36:301. The besic technique was
developed ay a method for intreducing specific mutations inte specific reginns of the
mammalisn genome (Chomas et af., 1986, Celf 44:419-28; Thomas and (apecchi,
1987, Cell 51:503-12; Doetsclunan e al., 1988, Proc. Natl Acad Soi. US4

€8

JP 2004-503220 A 2004.2.5



—m —m ~m @ @ @ @ @ ™@ ™@ ™@ & & s & & & & /s s /s /s /s /s /o

(139)

WO 01798497 PCTIUS003247Y

10

15

20

25

30

85:8583-87} or fo correct specific mutations within defective genes (Doetschiman et
al, 1987, Noture 330:576-78).  Exomplary humologous recombination tectmiques
are described in U8, Patent No. 5,272,071, European I'atent Nos. 9193051 and
505500, PCT/USS0/07642, and PCT Pub Mo, WQ 91/059955).

Through homaloguus recombination, the DNA sequence to be inserted into
the genomc can be directed to a spevific region of the gene of intcrest by attaching it
to fargeting DNA. The targeting TONA iz a nucleotide sequence that is
complementary (homologous) to a region of the genomic DNA. Small pieces of
targeting DINA that are complementary to a specific region of the genome are put fn
confact with the parcntal strand during the DNA replication process. 1t is a general
preperly of DNA that hes been inserted into a cell 1o hybridize, and therefore,
recombine with other pieces of endogenous DNA through shared homologous
repions. If this complementary strand iy attached o an oligonuclectide that contains
a mutation or a different sequence or an additional nueleotide, it toe is ncorporated
inte the newly synthesized strand as a result of the recombination.  Asg 2 result of the
proofreading function, it is possible for the new sequence of DNA to serve as the
temiplate. Thus, the ansferred DNA is incorporated infa the gepome.

Attached to fhese pleces of tmgeting DNA are regions of DNA that may
mnferuct with or copirol the exprossion of a Secs-1 polypeptide, ag., flanking
sequences.  For example, o promoterfenhancer element, a suppressor, or an
exogenous transcsiption modulatory clement is inserted in the genome of the
intended host cell in proximity and otienfation sufficient to influence the
trangcription of DNA encoding the desired Sccs-1 polypeptide. The control element
confrole 2 portion of the DNA. present in the host cell genome. Thus, the expression
of the desired Sece-1 polypeptide may be achieved not by transfection of DNA that
encodes the Secs-1 gene itself, but rather by the use of targeting DNA, (containing
regions of homology with the endogencus geme of interest) coupled with DINA
regulatory scgents that provide the endogenous gene sequence with recognizable
signals for transeription of a Sees-1 gene,

In an exemplary method, the cxpression of a desired targeted genc in 4 cell

(i.e, a desired endogenous cellulur gene) is altered viz homologous recombination
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ints the cellular genome at 2 prosclected site, by the introduction of TNA which
includes at least a regulatory sequence, an exom, and a splice donor site. These
components are introdaced into the chromosemal (geromic) DNA in such a manner
that this, n effect, rosults in the production of 4 new {ransceription wnit (in which the
regulatory sequence, the exon, and the splice donor site present in the DNA constct
are operatively linked to the endogencus gane). As a result of the introduction of
these components mlo fhe chromosemal DNA, the cxpression of the desired
endngenons gene is altered.

Altered gene expression, as described herein, encompasses aciivating {or
causing to be expressed) a gene which is normally silent (unexpressed) in the cell as
obtained, as well as increasing the expression of a gene which is nof expressed at
physiclogically significant levels in the cell as obtaingd. The embodiments forther
wncomapass changing the pattemn of regulation or induction such that it is different
from the patten of regulation or industion that ccours in the cell as obtained, and
redneing {inchuding eliminating) the expression of 2 gene which is expressed in the
cell as obtained,

One method by which hemolagous recombination can be vsed to increase, or
cause, Secs-1 polypeptide prodoction from 2 cell’s endogenous Secs-1 gene involves
first using homologous recomnbination to place a recombination sequence from & site-
spectfic recombination system (e.g., CrefloxP, FLP/FRIY) (Saner, 1994, Curr. Opin.
Biotechnod., 5:521-27; Sauer, 1993, Methods Enzymol., 225:890-900) upstceam of
(i.e, 5 10} the cell’s endogenous gemomic Sess- polypeptide coding region. A
plasmid containing a recombination site homologous to the site that was placed just
upsiresr of the genomic Secs-1 polypeptide coding region is introduced inte the
modified cell line along with the appropriate recombinase cazyme.  This
recombinase causes the plasmid to integrate, via the plasmid’s recombination site,
into the recombination site located just upstream, of the genomic Stes-1 polypeptide
coding region in the cell line (Baubenis aod Suaer, 1993, Nuclzic Acids Res.
21:2025-29; O’ Gorman et al, 1991, Science 251:1351-53). Any fianking scquences
known to incroase tramscriplion (e.g., enhancerpromoter, intron, translational

enhaucer), if properly pasitioned in this plasmid, would integrate in such a mauner as
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to create 2 new or modificd transeriptional umit resulting in de nove or inereesed
Secs-1 polypeptide production from the eefl’s endogenons Secs-] gene.

A firther method to use the cell line in which the site gpecific recombination
sequence had been placed just upstream of the cell’s endegenous genomic Secs-1
polypeptide coding region is to use bomelogous recombination te intruduce a sccond
recombination site elsewhere in the ¢ell line’s genome  ‘The appropriate
recambinase enzyme is then introduced into the two-rccombination-site cell Ime,
causing a recombinalion event (delefion, inversion, and translocation) {Saver, 1994,
Cirr, Upin. Biotechnol., 5:521-27, Saver, 1993, Methods Enzymol . 225:890-900)
thal would cresfe a new or modified transeriptional upit resulfing in de nove or
inereased Secs-| polypeptide production from the ccli’s endogencus Secs-1 gene.

An additional approach for increasing, o1 causing, the expression of Secs-|
polypeptide trom 2 cell’s endogencus Secs-1 gene involves increasing, o1 causing,
the expression of a gene or genes (e g., transcription factors) and/or decreasing the
cxpression of a gene or genes {e.g., transcuiptional repressors) iv a manner which
1esults W e nove or increased Secs-1 polypeptide production from the cell’s
endogenous Sces-[ gene. This method includes the infroduction of a non-natarally
oceurming polypeptide (2.g., a polypeptide comprising a site specific DNA binding
domain fused o a anscriptional factor domain} into the cell mueh that de rovo or
inereased Secs-1 polypeptide preduction ffom the cell's endogenous Secs-1 gene
results.

The present invention further relatas to DNA. construets nseful in the method
of altering expression of a target gene. In certain embodiments, the exemplary DNA
constructs comprise: (2) one or more targeting sequences, (b} a regulatory sequence,
(c) an exon, wnd (d) an unpaired splicc-domor site.  The targeting sequence in the
DNA construet directs the integration of elements (a) - {d} into 2 target gens 10 a cell

such that the clementg (b) - (d) are operatively Linked to sequences of the endogenous.

target gene. n another embodiment, the DINA construets comprise: () one or more
targeting sequences, () a regulatory sequence, (¢) an exon, (d) a spiice-donor site,
(e) an ntron, and (1} a splice-acoeptor site, wherein the targeting scquence directs the

integration of elements {a) - {f) such that the elements of (b) - (f) arc operatively -
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Hoked to the endogenous peoe.  The targeling sequence is homologous to the
presclected site in the cellular chrowosomal DNA with which homologoas
recombination. is to occur. In the construct, the exon is generally 3° of the regulatory
sequence and the splice-donor site is 3° of the exon.

If the sequence of 4 perficwlar gene is known, such as the nucleic acid
sequence of Secs-1 polypeplide presenied herein, a piece of DNA that is
complementary to a sclested repion of the gene can be synthesized or otherwise
oblained, such as by appropriate restriction of the pative IXNA at specific recognition
sites bounding the region of interest. This picoce serves ag a targeting sequence upon
insertien into the cell and will bybridize to #ts homologous region within the genome,
If this hybridization wccurs during DNA replication, this piece of DNA, and any
additional sequence atiached thereio, will act as au Okazaki fragment and will be
ncorporated into the newly synthesized daughier sirand of DMNA.  The present
inventiom, therefore, includes nucleotides encoding a Becs-1 polypeplide, which
nuclentides may be used as targeting sequences,

Seccs-1 polypeptide cel] thorapy, e g, the implantation of cells producing
Sers-1 polypeptides, is alsc conicmplated. This cmbadiment involves implanting
cells capable of synthesizing and seereling a biologically active form of Sees-1
poelypeptide. Such Sece-1 polypeptide-producmg cells can be cells that ace natural
praducers of Secs-1 polypeptides or may be recombinant cells whose ability 1o
produce Secs-1 polypeptides bas been augmented by transfonmation with a gene
encoding the desived Secs-T polypeptide or with a géne augmenting the expression
of Secs-1 polypeptide. Such a medification may be accomplished by means of a
vecior suitable for delivering the gene as well as promofing its expression sod
secretion. In order to minimize a potential inmunological reaction in patients being
atmnistered a Secs-1 polypeptide, a5 may oceur with the administration of a
palypeptide of a foreign species, it is preferred that the natural cells producing Sces-
1 polypeptide be of Intman otigin and produce hurnan Secs-) polypeptide. Likewise,
it is preferred that the recombinant cells producing Secs-1 polypeptide be
transfornzed with an expression vector containing a gene enceding a human Sees-1
polypeptide.
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Implanted cells may be encapsulated to avoid the infiltration of surrounding
dssue.  Human or non-human animal cells may be implanted in patients in
biocompatible, semipemmeable polymeric enclosures or membranes that allow the
release of Secs-1 polypeptide, but that prevent the destruction of the cells by the
paticnf’s immune system or by other detrimental factors from the sunounding tssue.
Alternatively, the patient’s own cells, transforimed to praduce Secs-1 polypeptides ex
vivo, may bs iniplanted directly into the patient without such encapsulation.

Techniques for the encapsulation of living cells are known in the art, and the
preparation of the encapsulated cells and their implantation in patients may be
routinely accomplished, For example, Bacige of o, {PCT Pub. No. WO 95/05452
and  PCT/US94/09299)  describe membrone capsules containing  geneticalty
engineered cells for the effective delivery of biologoally active wolecules. The
capsules are biocompafible and are easily retricvable. The capsules ancapsulate cells
trapsfected with recombinapt DNA molecides comprising DNA sequences coding
for bivlogically active molecules operatively Hnked to promoters thal aye not subject
to down-regulution in ¥ivo upon implantetion into a mammalian host. The devices
provide for the delivery of the molecules from living cells to specific sites within a
recipient, In addition, see U.S. Patent Nos. 4,892,538, 5,011,472; and 5,106,627 A
system for encapsulating living cells i3 described in PCT Pub. No. WO 91710425
(Acbischer e al). See also, PCT Pub. Mo, WO 91710479 (Aebischer of al.); Winn e
al., 1991, Kxper. Newrol 113:322-29; Acbischer ef al, 1991, FExper. Neurcl.
111:26%-75; and Tresce et al., 1992, ASA 38:17-23.

In vive and ir vitrre geno therapy delivery of Secs-1 polypeptides is also
envisioned. One example of a gene therapy tochnique is to use the Secs-1 gene
{either genomic DNA, cDMA, end/or synthetic DNA) cncoding a Secs-1 polypeptide
which may be aperably linked to a copstitutive or inducible promoter to form a “gene
therapy DNA construct” The promoter ma)l: be homologous or heterologous to the
eadogenous Secs-1 gene, provided that 1t is active in the cell ar tismwe fype into
which the construct will be inserted, Other components of the gene therapy TINA
constract may optionally include DNA wolecules designed for site-specific

integration {(e.g., cndogenous sequences useful for homeologous recombination},
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tissuc-specific promoters, enhiancers or sitencers, DNA molecules capahle of
providing a selective advantage over the parent cell, DINA molecules useful as {abels
to identify transformed cells, negative selection systems, cell specific hinding agents
(as, for exemple, for cell tarpeting), cell-specific internalization factors, transcription
factors ehancing cxpression from & veetor, and factors enabling vector production.

A pgene therepy DNA constrmct can then be intredusced into cells (gither ax
v or i1 vive) using viral or non-viral vectors. One mesns for infroducing the gene
therapy DNA congtruet {5 by means of vital vectors as desoribed herein, Certain
vectors, such as retroviral vectors, will deliver the DNA construct to the
chromosomal DNA of the cells, and the gene can integrate into the chromosomal
DHA. Other vectors will function as episomes, and the gene therapy DNA consiruct
will remain in the cytoplasm.

Tn yet other embodimenis, yegulatory elements can be included for the
contralled expression of the Secs-1 pone 1n the farget cell. Such elements are turned
on in responge (0 an appropriate effector. In this way, a therapeutic polypeptide ean
be expressed when desired, One conventional control means involves the use of
small molocule direrizers or rapalogs fo dimerize chimeric proteins which contain a
smmall melecule-binding domain and a domain capable of initiating a biological
process, such as a DNA-Dinding protein or Granscriplional aciivalion proiein (ree
PCL Pub. Nos. WO 26/41865, WQ 97/31898, and WQ 97/31899). The dimerization
of the proteins can be used to initiate transcription of the transgene.

An alternative regulation technology uses a melhed of storing proteins
expressed from the gene of interest inside the cell as an aggregate or cluster. The
gene of interest is expressed as a fusion protein that includes a conditional
aggregation domain that results in the retention of the aggresated protein in the
endoplasmie reticulum. The stored proteins are stable and inactive inside the cell.
The proteins can be released, however, by administering a drug (e.g., small molgenle
ligand) that removes the conditional apprepation domain and thereby specitically
breaks aparf the aggregates or clusters so that the proteins may be secreted from the
<ell. See Aridor ef al, 2000, Science 287:816-17 and Rivera of al., 2000, Seience
287:826-30.
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Other sujtable controf mesns or gene switches inctude, but are not limited to,
the systcms deseribed herein. Mifepristone (RU486) is uved as a progesteronc
antagoniat. “The binding of & modified progesterone receptor ligand-binding domain
to the progesterone antagonist activates franscription by forming a dimer of two
transeription factors that then pass into the nudeus to bind DMA.  The lgend-
binding domain is modified to eliminate the zbility of the tecepter to bind to the
natursl ligand.  The modified steroid hormone receptor system is further deseribed in
LB, Patent No. 5,364,791 and PCT Pub. Nos. WO 96/44211 and WO $7/10337.

Yet another control system uses codysome {a frait fiy steroid hormone) which
binds to and activates an ¢odysone receptor {cytoplasmic recepfor). The receptor
then translocates to the nucleus to bind a specific INA response element (promoter
from ecdysone-responsive gene). The ecdysone receptor includes a trapsuctivation
domain, DNA-binding dowain, and ligand-binding domain to initiate transcription.
‘The exdysonc system is further desoribed in U.8, Patent No. 5,514,578 and PCT Pub.
Nos. WO 97/38117, WO 96/37608, and WO 93/03162.

Another  control means uses & posifive  tetracycline-controllable
transactivator. This system involves a muiated tet repressor protein DINA-binding
dosmain {mutated tet R-4 amine acid changes which resulted in & reverse
tetracycline-regulated transactivator protein, i.e., it binds to a tet operator in the
presence of tetracycline) linked to a polypeptide which activates transcription. Such
systoms are deseribed in U.S, Patent Nos, 5,464,758, 5,650,208, and 5,654,168,

Additional expression comirel systems and oucleic acid constructs are
doscribed fn 118, Patent Nos. 5,741,677 and 5,834,186, to Innovir Laheratories Inc.

It vivo gene thesapy may be accomplished by introducing the pene cheoding
Secs-l polypeptide inte cells via local mjection of a Sees-1 nucleic acid melecule or
by other appropriate viral er non-viral delivery vectors. Hefti, 1994, Newrobiclogy
25:1418-35. For example, 1 nucleic acid molecule encoding a Secs-1 polypeptide
may be contained in an adeno-assoctated vims {AAV) vector for delivery to the
targeted cells (see, e.g., fohmson, PCT JPub. No, WO 95/34670; PCT App. No.
FCT/USS5/07178). The recombinant AAV genome typically containg AAV inverted
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terningl repeats flanking a DMA sequence encoding a Secs-1 polypeplide operably
livked to functional promoter and polyadenylation sequences.
Altcmative suitable viral vectors include, but arc ot limited to, retrovirus,

adenavirug, herpes simplex virus, lentivirus, epatitis virs, parvovirus, papovaviras,
poxvirus, alphavirus, coronavirus, thabdovirus, paramyxovirus, and papilioma virus
vectors. UGS, Patent No. 5,672,344 describes an in wivo virel-mediated gene wansfer
systern involving a recombinant neurotrophic HSV-1 vector. (15, Patent No.
5,399,348 provides examples of a process for providing a patient with a therapentic
protein by the delivery of hnuman cells which have been treated fa vitro to insert a
DA segment encoding a therapeutic protein. Addittonal methods and matevials for
the practice of gene therapy techoiques are described in U.S. Patent Nos. 5,63(,236
(involving adenoviral vectors), 5,672,510 (involving retroviral vectors), 5,635,399
(involving retraviral vectors expressing eytokines).

Nonviral delivery meihods include, but are not limited to, Hposome-mediated
transfer, naked DNA delivery (direct injection), receptor-mediated transfer (ligrand-
DNA complex), electroporation, calcium phosphate precipitation, and microparticle
bommbardment (e.g., gene pun). Cene therapy materials and mothods may also
include inducible promoters, tissue-specific enhancer-pramoters, DNA sequences
designed for site-specific integration, DNA sequences capable of providing a
selective advantage over the parent ¢ell, labels to identify transformed cells, nogative
selection. systems and expression control systems (safety measures), cell-specific
binding agents (for cell targeting), cell-specific intemalization factors, and
transcription factors to enhanee cxpression by a vector as well as methods of vector
manufacture. Such additional methods and materials {or the practice of gene therapy
techniques are described in U.S. Pafent Nos. 4,970,154 (involving electroporation
techniques), 5,679,559 (deseribing 4 lipoprotein-containing system for gene
delivery), 5,676,954 {iovolving liposome carmiersy, 5,593,875 (describing methods
for calcium phosphate teansfection), and 4,945,050 (describing a process wherein
biologically active particles are propelled at cells at a spaed whercby the particles
penctraie the sarface of the cells and become incorporated into the interior of the
cells), and PCT Pub. Mo, W 3640958 (involving nuclear ligands).
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ft is also contemplated that Sees-[ gene (herapy or cell therapy can further
include the delivery of one or wore additional polypeptide(s) in the sane or 2
different cell(s). Such cells may be separately introduced nto the patient, or the
cells may he comained in a single implantable device, such as the encapsulating
mernbrane described abuove, ot the cells may be separately modified by tneans of
viral vectors.

A means to increase endogenons Bees-1 polypeptide enpression in a cell via
gene therapy fs to insert une or more enhancer clements into the Secs-1 polypeptide
promater, where the enhancer elements can serve to increase transcriptional activity
of the Secs-1 gene. The enhancer elements uscd will be selected based om the tissuc
in which one desires to aclivate the gene — enhancer clements known to confer
protaater activation o that tissue will be selected. For example, if a gene ancoding a
Secs-1 polypeptide is to be “huned on” in T-cells, the Jek promoter enhancer
elemnent may be used. Here, the functional portion of the iranseriptional element to
be added may be inserted into a fragment of DNA containing the Sees-1 polypeptide
promoter (und optionally, inscted into a wvewtor and/or 5' andfor 3° flavking
sequences) using stwidard clonmg techniques.  This construct, known as a
“homologous recombination construct,” can then be introduced into the desired cells
eifher ex vive or in vivo.

Ciene therapy also can be used to decreasc Secs-1 polypenptide expression by
madifying the nueleotide sequence of the endogenous promoter. Such modification
is {ypivally accomplished viu homologous recombination methods. For example, a
DNA molecnle confaining all or a portion of the promoter of the Secs-1 gene
selected for inactivation can be engineered in remave and/or replace pieces of the
proruoter that reglate transeription. For example, the TATA box, and/or the binding
site of a transcriplionsl activator of the promoter may be deleted vsing standard
malecular biology technigues; such deletion can izhibit promoter activity therchy
repressing the transeription of the corresponding Secs 1 gene. The delebion of the
TALA box or the transeription activetor Binding sitc in the promoier may be
accomplished by generating 2 DNA construct comprising all or the releyant portion

of the Secs-1 polypeptide promoter (fiom the same or a related species as the Secs-
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gene to be regulated) in which one or more of the TATA box andfor franscriptional
activator binding site nuclevtides are moutated via substitution, deletion andfor
inzertion of one or more nucleatides. As a Tesult, the TATA box and/or activatar
binding site bas docreased achivily or is rendered complefely inactive. This
consiruct, which also will typically contain at least about 500 bases of DNA thet
correspond to the native {endogenous) 5° and 3° DNA sequences adjucent ie the
promater segivent that has been modified, nray be introduced into the appropiiate
cells {either ax vivo Or im vivo) cither dircetly or via a viral vector as described
herein. Typically, the integration of the construct into the genomic DNA of the cells
will ba via homologous recombination, where the 57 and 3’ DNA sequences in the
prometer construct can serve to help infegrate the modified promoter region via

hybridization fo the endogenous chiromosomal DMA.

Therapeutic Uses

Secs-1 nweleic avid malecules, polypeptides, and agonists and antagomists
thereof can be used to frcaf, diagnose, ameliorale, or prevent a number of discases,
disorders, or conditions, including those recited herein.

Secs-1 polypeptide agonists and antagonists include these molecules which
repulate Secs-1 polypeptide activity and cither increase or decrease at least one
activity of the mature fonm of the Secs-1 pelypepiide. Agonists or antagonisls may
be co-factors, such as a protein, peptide, curbohydrate, lipid, or small molecular
weight molecule, which interact with Secs-i polypeptide ind thereby reguilate its
activity. Fotential polypeptide sgonists or antagonisis include antibedies that react
with ¢jther soluble or membrane-bound forms of Secs-1 polypeptides that comprise
part ar all of the extrecellular domains of the said proteins. Molecules that regulate
Secs-l polypeptide expression typically include nucleic acids encoding Secs-!
polypeptide that can act as anfi-sense regolators of expression.

The Secs-] gene is primemily sxpressed in the gastrointestingl fract, as
determined by in size hybridization. Based om thie expression paitem, Secs-1
polypepfides may play a role in gastrointestival development and function.
Accordingly, Sees-1 nucleic acid moiecules, polypeptides, and agonists and
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anlagenists thereof (including, but not limjted to, anti-Sees-1 sclective binding
agenis) may be uscful in the diagnosis and/or treatment of diseases involving the
gastrofntostinal ftact.  Examples of such. diseases include, tmt are not Imited to,
gasirointestinal ulcers, reflux esophagitis, cosliac disease, diabetes, ischemia-
reperfusion injury, Crohn's disease, inflammatory bowel disease, and bactenal and
vital-induced infections and colitis.  Tn addition, Sces-I mucleic aeid moleaules,
polypeptides, and agenists end antagonists thercof may be useful in the treatment of
chemotherapy or radiation-induced gustrointestinal damage.  Other discascs
aggociated with gastreintestinal deveiopment and funcifon are encompassed by the
scope of this invention.

Based on the expression of the Secs-1 gene in the gastrointestinal {ract, Secs-
1 nucleic acid meleeules, polypeptides, sgonists and antagenists thereof (including,
but oot limited to, anti-Becs-1 selective binding agents) may also be useful for the
diagnosis and/or freatment of diseases involving digestion or metabalism. Examples
of such diseases inciude, but arc net limited to, obesity, gastrointestingl reflux,
divertieulifis, diverticulosis, cnteriis, and dysphagia. Cther such meiabolic disorders
are encompassed by the seape of thig investion.

Sinve Secs-1 pelypeptide expression has been delected i the longue and oral
mucosa, Sces-1 nucleic acid molecules, polypeptides, agonists and antaponists
thereof (including, bul not limited to, anti-Secs-1 selective binding agents) may also
be useful for the dismnosia andior treatment of diseases associated with the oral
cavity, Examples of such diseasez include, but are not limited to, periodontal
discase, oral cancer, and chemotherapy or radistion-induced mueositis.  Qther
diseases associafed with the oral cavity are cncompassed by the scope of this
invention.

The differential expression of Secs-1 polypeptides in tumor cells and normal
cells suggests that Sces-1 polypeplides may play a role m mefastatic disease,
Accordingly, Secs-1 nucleic acid molecuies, polypeptides, agotiists and antagonists
thereof {including, but not limited to, anti-Secs-1 selective binding zaents) mey play
a rels in the diapnosis and/r treatment of cancer.  Exumples of such diseases

include, but are not limited to, cancer of the colon, stumach, throat, esophagus,
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breast, prostate, uterws, lesiis, or lung. Other cancers and metastatic diseascs are
encompassad by the seope of this invention.

Stgnificant levels of Secs-1 polypeptide expression were also detected in the
testis and uterus. Therefore, Secs-1 nucleic acid molecules, polypeptides, agonists
and antagomists thereof {including, but not Hmited to, anti-Secs-| selective binding
agents) may pley a role in the diagnosis andfor treafment of fertility disorders.
Examples of such diseases include, but are not limited to, male infertility, fertility
enhancement, crdometriosis, fibrofd, o menstruation. Other disorders associated
with fertility are encompassed by the scope of this invention.

Increased levels of Secs-1 polypepiide expression were also detecied in
psoriasis and wound healing models. Thersfore, Secs-1 mucleic acid mo]acules,
polypeptides, agonists and antagonists thereof (ineluding, but not limited to, anti-
Sees-1 relective binding agents) may play a role in the diagnosis and/or treatment of
psoriasis and wound healing.  Other disorders associated with {he slim are
encompassed by the scope of this invention.

Agonists or antagonisty of Secs-1 polypeptide function may be used
(simultaneousiy or scquentiaily) in combination with obe or more cytokines, growth
factors, aotibiolics, anti-inflammatories, and/or chemotherapeutic agents as is
appropriate for the condition being treated.

Other diseases caused by or medisted by undesirable fevels of Secs-1
pelypertides are enconpassed within the scope of the invention. Undesiralle levels
include excessive levels of Secs-1 polypepfides and sub-normal levels of Sees-1

polypeptides,

Uses of Secs-1 Nuclcic Acids ang Polvpeptides
Nucleic acid molecules of the invention finoluding those that do uot

themselves encode biologically active polypeptides) may be used to map the
locations of the Sees-1 gene and related genes on chromosomes.  Mapping may be
done by techniques known in the art, such as PCR amplification and i sitn
hybridization.

Secs-1 nucleic acid molecules (including thase that do not themselves encode
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biologically aciive polypeptides), may be useful as hybridization probes in
diagnostic assays to test, either qualitutively or quamtitatively, for the presence of a
Secs-1 nucleic acid molesule in mammalian tssue or bedily fuid samples.

Other methods may also be employed where it is desirable to inhibit the
activity of onc or more Sces-1 polypeptides.  Such inlubition may be effected by
nuoleic acid molecules that are complementary o and hybridize to expression
control sequences (triple helix formalion) or to Secs-] mRNA. For cxample,
antisense DNA or RNA molccules, which have a sequence that is complementary to
at least a portion of a Sees-1 gene can be introduced into the cell. Anti-sense probes
may be designed by available techniques using the scquence of the Secs-1 genc
disclosed hercin. Typically, cach such antisense molecule will be complementary to
ihe start site (5° cnd) of zach selected Secs-1 gene. 'When the anlisense molecule
then hybridizes to the coresponding Secs-1 mRNA, tansiation of this mRNA is
prevented or reduced. Awnfi-sense inhibitors provide information relatng to the
decrease or absence of ¢ Secs-1 polypeptide in a ccll or organism.

Alternatively, gene (kerapy may be employed to creatc a dominant-negative
inhibitor of one or more Sees-1 polypeptides. In this sitvation, the DNA encoding a
mulant polypeptide of each selecied Secs-1 polypeptide can be prepared and
inttoduced into the oclls of a patient using either viral or non-viral methods as
described berein.  Bach such muiant s typically designed to compete with
endogenons pelypeptide inits binlogical role.

In addition, a Sccs-1 polypeptide, whether biologically active or not, may be
used a¥ an immunoger, thaf is, the polypeptide contains at least one epitape to which,
antibodies mnay be raised. Selective binding agents that hind 1o a Seca-1 palypeptide
(aa described hereln) may be used for in wvo and in vire diagnostic purposes,
including, but not limited to, use in labelsd form Lo delect the presence of Secs-1
polypeptide in a body fluid or ecll sample. The antibodies may also be used to
prevent, treaf, or diagnose a number of diseases and disorders, including those
recited berein. The antibodies may bind to 2 Secs-1 polypeptide so as to diminish or

blodk at lsast one activity characteristic of & Secs-1 polypeptide, or may bind to &
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polypeptide to increase al least one activity characteristiv of a Sees-1 polypeptide
(including by incressing the pharmacokinetics of the Secs-1 polypeptide).

The Secs-1 polypeptides of the present invention can be used to clone Secs-1
polypeptide receptors, using an coxpression cloning strategy.  Radiolabeled
(*loding) Secs-1 polypeptide or affinityfactivity-tagged Secs-1 polypeptide (such as
an Fe fagion or an alkaline phosphatase fusion) can be nsed in binding assays to
identity a cell type ox cell line or fissue that expresses Secs-I polypeptide receptors.
RMA isalated from such cells or tissues can be converted to cDNA, cloned info a
wmemmalian expression vector, and transfected into mammalian cells {such ag DOS
or 293 cells) to create an expression library. A radiolabeled or tagged Secs-1
polypeptide can then be used as an affinity Jigand to identify and isolate from this
Library the subset of cells that express the Secs-1 polypeptide receptors on their
surface. DNA can then be isolated from these cells und transfected into manmalian
cells to create a secondary expression libracy in whick ihe fraction of cells
expressing Secy-] polypepiide receptors is many-fold bigher tharn in the original
library. This cnrichment process can be repeated iteratively unti a single
recombinaot clone containing a Sces-1 polypeptide receptor is isolated, Isolation of
the Secs-1 polypeptide recoptors is useful for identifying or developing novel
agonists and antagonists of the Sees-1 polypeptide signaling pathway. Such agonists
and  anfagonists include soluble Secs-1 polypeptide feceptors, anii-Sces-l
polypeptide receptor antibodies, small molecules, or antisense oligonuclectides, and
they may be used for treating, preventing, or diagnosing one ox mere of the diseases
or disorders described herein.

Deposits of cDNA encoding mwine 8ecs-1 pelypeptide and human Secs-1
polypepiide, subcloned into pSPORTI (Gibco-BRL) and p7¥73D (Pharmacia), and
having Accession Nos. PTA-1753 and PTA-1755, were made with the American
Type Culture Cellection, 10801 University Boulevard, Manassas, VA 20110-2209
o April 25, 2000.

The follewing examples are intended for illustration purposes only, and

should nut be construed as limiting the scope of the invention in any way.
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Exarpple 1: Cloning of the Human and Murine Secs-] Polvpeptide Genes

Geperally, materials and methods ar deseribed in Sambrook ef af, supra wete
used to clone and snalyze the genes encoding human and murine Secs-1
polypephides.

Using a protecmic-based approach, a novel peplide was idenlified from
conditioned media obtained fom squamous cel] and colorectal saveinoma cell lines.
The approach utilized in idenifying this peplide suggests thet it iz a naturally
secreted product, The amino acid sequence of the identitied peptide was detenmined
and found te share sequence identity with EST sequenves present in both GenBank
and proprietaty (Amgen dbEST) databases. Specifically, the emino acid sequence of
this novel secreted peptide was found fo shave hemology with an amino acid
sequence corresponding to 2 human EST sequence present in the GettBank database
(GenBank accession no. AA283751). The cDNA clonc corresponding to this BST
sequence was obtained from the Intepreted Muolecular Analysis of Genomes and
theit Expression (ILM.A.G.E.)) Consortimn (LM.A.G.R. Consortiwn clone ng.
713624), The nucleotide sequence of this cDNA clone was determined and was
found to contain the complote coding sequence for the human Secs-1 gene.

Bequence analysis of the full-length ¢DNA for human Secs-] polypeptide
indicated that the gene comprises a 243 bp open reading frame encoding a protein of
§1 amino acids and posscssing a petentis] signal peptide of 24 aming acids in lengtl
at its arpino terminus (Figare 2; predicted sigoal peptide indicaied by underling).
Figure 2 illustrates the nucleotide sequence of the human Secs-1 mycleie acid
sequence and the deduced amino acid sequence of the hmman Secs~] polypeptide.
The: turnun Secs-1 polypeptide was found to be glycosylated at position 531 (Asp).

Sequences coreespending (o the murine Secs-1 gene were identified in
proprietary datgbases detived from AC-6 stromal and colon orypt cDMA libraries.
Murine Secs-1 polypeptide sDINA sequences were {solated a3 follows. Total RNA
was prepared from either the AC-6 stromal cell line or colon cuypt tissue using the
TRIzol® method (Gibeo-BRIL, Rockville, MD), mRNA iselated from total RNA
using a Dyuabeads mRNA It (Dynal, Lake Suceess, NY), and cDNA synthesized
from the isolated mRNA using the SuperSeript™ Systern (Giboo-BRL) and a Not T

X}
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oligo A(T) primer (Gibco-BRL). Following ¢DNA synthesis, Sal I adapters {Gibeo-
BRL} were Ligated onto the cDNA, the ¢DMA was digesied with Not I, and the
digested cOMA was then size selected on an aparosc gel. Inserts of approxiwately
1.0 kb or more in size were igoluted and ligated jnte the pSPORT (Gibeo-BRL)
veclor. Ligation products were transformed ngo DH10B competent cells and the
muclentide sequence of sclected clones was then analyzed.

Sequence analysis of the fulldength ¢DNA for muring Secs-1 pelypoptide
indicated that the gene comprises & 234 bp open reeding frume encoding a protein of
78 amino acids and possessing a potential signal peptide of 24 umino acids in length
at its amino termious (Figure I; predieted signel peptide indicated by underline).
Figure 1 illustrates the nucleotide sequence of the murine Sces-l nucleic acid
sequence and the deduced aming acid suquence of the murine Seus-1 polypeptide.

In addition. to identifying a number of horpologous sequences . GenBank
and proprietary databases, the humun end murine Secs-1 nucleie acid scquences
were found to share sequence homvlogy with a previcusly reported rat BST
sequence (Llennigan ef al, 1994, Ocogene 9:3591-600). However, Hermigan et al.
disclased only a portion of the rat Secs-1 nucleic acid sequence and did not disclose
the open reading frame for the rat Secs-i ortholog., Figure 3 illustrates the amino
acid sequence alignment of the full-length rat Secs-1 polypepiide, murine Secs-1
polypeptide, and human Secs-1 polypeptide, A FASTA search of the SwissPrat
database using the predicted amino acid sequences for both hurzan and murine Secs-
I polypepiide failed to identify any ofaer sequences sharing significant homology,

Figures 4A-4F itlustrate the genomic nucleotide sequence for haman Sces-1
polypeptide., The gepomic sequence for luman Secs-1 polypeptide was determinerd
by analysis of 2 publicly available BAC clone (GenBank accession no. AC022389).
The location and deduced amino acid sequence of the exons are indicated (Figures
44, 4D, and 4F).

Example 2: Secs-] mRMNA Expressi
Multiple humap, tissue northers blots {either proprietary or obtained from
BioSource, Hayward, CA or Cloutech, Pale Alto, CA) were probed with a *P-dCTP

8d
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{abeled, 542 bp buman Sees-] PCR fragment. The bumun Secs-1 PCR probe was
pepared using 25 ng of Jurkat eell cONA, amplimers corresponding to the humian
Secs-l gene (3'-C-C-C-ArA-C-T-CoArA-C-A-A-A-C-C-T-G-A-A-AT; SEQ ID
NQ: 14 and 5°-GAG-G-A-C-C-A-C-T-G-G-A-T-G-C-T-G-3'; SEQ ID NO: 15) at a
final concentration of 0.2 M each, 2.5 units of Taq polymerase, 200 uM dNTPs, 50
pCi ¥IdCTP, and 1K Tag polymerase buffer, in 2 fotal reaction velame of 25 pl
Reactions were performed at 94°C for 2 minutes for one eycle; 94°C for 20 sceonds,
57 8°C for 34 seconds, and 72°C for 1 minute for 40 ayeles; and 72°C for 5 minutes
for 1 cyele.

Morthern blats were prebybridized for | baur at 42°C in ULTRAhyh™
{Ambion, Austin, TX), and then were hybridized a 42°C ovemight in fresh
hybridization buffer containing approximately § x 10* cpm/nl of fhe labeled probe.
Follewing hybridization, the filters were washed twice for 30 minutes at 50°C in 2X
SSPE and 0.5% BDS, and then twice for 15 minutes at room {emperature in 0.1X
S5PE and 0.5% SDS. Theblots were then analyzed using a phosphaimager.

Analysis of the Northern blots indicated that » single transeript having a
molcoular mass of | kb was expressed in colon and prostare tissue. The expression
of Secy-1 mRNA in normal colon was found to be four fold higher than that in colon
tumor, and the expression of Secs-1 mRNA in normal prostate tissue was found to he
higher than that in prostate wmor,

The expression of Secs-1 mRNA was localized by in site bybridizakion. A
panel of normal cmbryonic and adult mouse fssues was fixed W 4%
paraformaldehyde, embedded in paraffin, and sectioned at 5 pm, Sectioned tizssues
were permesbilized in 0.2 M HC, digested with Proteinase K, and acetylated with
triethanolamine and acetic aohydride. Sections were prehybridized for 1 hour at
60°C in 300 mM NaCl, 20 mM Tris-HCL, pH 8.0, 5 mM EDTA, 1X Denhardt’s
solistion, G:2% 508, 10 mM DTT, 0.25 mp/ml tRINA, 25 pml palyA, 25 pgim)
polyC and 50% formamide and then hybridized overnight at 60°C in the same buffer
containing 10% dextvan and 2 x 10° cpmiul of a **Pulabeled, 291 bp antiscnse
riboprobe complementary to the mmunige Secs-1 gene.

a5
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The riboprobe was oblained by in vitre transeription of a clone conlaining
murine Secs-1 cIMA sequences. A murine Secs-1 cDNA sequence was generated
by RT-PCR uwsing 100 pg of total RMNA fom MSC 222 celis, amplimers
corresponding to the murine Sees-1 gene (5°-A-C-1-C-C-G-G-C-L-C-C-T-T-C-A-
C-T-A-T-G-A-3%; 8EQ 1D NO: 16 and 5"-A-T-G-1-G-C-G-C-A-T-C-A-T-C-A-A-
C-G-C-L-T-T-A-3"; BEQ ID NO: 17) at a fTnal concentration of 0.2 pM each, 5 unifs
of Taq polymerase, 200 phd dNTPs, und 1X Taq polymeruse buffer, in 2 total
reaction volume of 50 pl. Reactions were performed at 94°C for 2 mimutes for onc
cyele; 94°C for 20 seconds and 57°C for 30 seconds for 40 cycles; and 72°C for §
wiinutes for 1 cyele, Following amplification, PCR prodacts werc separaled on an
agarcse gel, excised trom the pel, purified wsing the QLAQuick Gel Extraction kit
{Qiagen, Valencia, CA), and ligated into the pGEM-T (Promega, Madison, WI)
veofor. Ligation products were trensformed into DH3-o competent cells and six
clones selected for analysis by restriction enxyme digestion and sequencing.

Following hybridization, sections were rinsed in buffer, treated with RNageA,
to digest valybridized probe, and then wusked tm 0.1X SSC at 55°C for 36 minutes.
Sections were then immersed in NTB-2 emulsion (Kodak, Rechester, NY), exposed
for 3 wecks at 4°C, developed, and counterstained with hematoxylin and eosin.
Tissue morphology and hybridization signal were simultuneously snalyzed by
darkficld and standard illumination for brain (onc segitial aud two coronal sections),
gastrointeshnal tract (esophagus, stomach, duodenum, jejunum, jlown, praximal
colon, and distal colon), pituitary, liver, lung, heart, spleen, thymmns, lymph nodes,
kidrey, wdrenal, bladder, pancress, salivary gland, male and female reproductive
organs (ovary, oviduct, end nterns in the femalc; and testis, epididymus, prostate,
seminal vesicle, and vas deferens 1o the male), BAT and WAT (subcutaneous, peri-
renal), bone {(femur), skin, breast, and skelets] moscle.

The Seus-1 probe produced a clear signal with little background. In both the
embryonic and adult tissue, the strongest signal was detected in the epithelial oolls of
the gastrointestinal system. In adult tissues, intense labeling was specifically found
in the epithelial cells of fhe check, ventral tongue, esophagus, and large intestine. A

moderate signal was cbserved in the distal ileun, and no expression was detected in

g6
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the stomach or proximal seclions of the small intestine. While a moderate level of
expression was detected in the epithelial cells of embryondc gut. a strong sigmal was
observed in the developing salivary glands.

In tissues from othet than the gastrointestinal system, a moderate & sirong
signal was detected in the developing spermatids of the seminiferous tubules of the
testis, some portions of the uterus, and in the epithelial cclls of the nipple. A
maoderate level of expresgion wag detected in the epithelial ceils of the skin and nasal
cavity. Lower levels of expression wore also found in the lymph node, spleen,

thymus, znd humerus and wlna of the forclimb.

“the cxpression of human Secs-] mRNA and murive Secs- | mRMA, in several
human twmor models or in host or xenograft transplants was analyzed by in situ
hybridization. The expression of human Secs-1 mRNA and muring Secs-1 mRNA at
several time points in 2 mouse wound healing rrodel and in a psoriasis (flaky skinm)
wodel was alsu analyzed by in sif hybridization. The Secs-1 polypeptide was
initially identified by protecmic analysis of conditioned media fiorn human
squamons ocll and colorectal carcinoma cell lines. In prior in sifw hybridization
experiments, a discrete labeling in the epithelial layer of the oral mucose and
gastrointestinal tract was observed. Proliminary studies have also indicated that the
Secs-1 gene is down-regulated in colon and prostats fumors.

Constracts containiog a 292 bp murine Secs-1 probe sequence and 2 504 bp
hirman Secs-1 probe sequence were lnearized with Neo I and antisense **P-labeled
RNA probes were synthesized from each construct using Sps RMA polymerase. In
situ hybridization was performed wsing standard protocols on shides containing 5 un
scctions of tissue samples that were immersion fixed and pataffin embedded. Tissue
sarnples were hybridized overnight at 55°C and then washed scveral times jn $8C (at
high siringency wash of 30 minutes at 55°C in 0.1X 33Ch Following washing,
slides were cxposed fo emulsion for 3 wueks and then were developed and
countarstained with hematoxylin and cosin.

Figures 5 and 6 illustrate the expression of human Secs-1 mRNA, and murine

Secs-1 mRNA a8 detected by in situ hybridization in 2 hinan epidemmoid carcinoma

a7
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{A431) xenogratt (Figure 5) or in human prostate carcinoma (PC-3) and humen
colon carcinorna (IT1-29) 2l lines (Figore 6). 2 size. hybudization was also
performed using a hurnan colon carcinoma (HCT-116) cell line. Little Sces-1 signal
was detected in the PC-3 prostate tumor (see Figare 6, top row, middle panel} er
HCT-116 colon tumor cell lines. Moderate Secs-1 mRINA expression was observed
in 4 small proportion of the HT-29 colon tumor celi line (swe Figure 6, third row,
middle panel). The strongest Secs-1 mRNA cxpresgion, however, wag detected in
the A431 buman epidermoid tumor xenograft (ree Figure 5, top row, right paoel).
‘This abundant gignal was found scattered throughout the tumor mass but secmed to
be more concentraied in the deeper, rather than supwrficial, aspects of the tomer
mass. Little Sces-1 expression was found in regions of necrasis.

Regardless of the type of xenograft examined, all of the mouse hosts showed
patches of strong Seca-1 mRMNA expression in the overlying skin epithelial cells (see
Figure 3, battom row, right panel; Figure 6, sceond raw, middle panel; Figure 6,
bottom row, middle panel), suggestive of proliferating cells. However, Brdu staining
for proliferaling cells in sclected xcnografts did ot show 2 correlation with Secs-1
mRMA expression in the epidetmis (Figure 6, right pancls). Similarly, Brdu staining
in the HT-2% xenograft did not show a comespondence with the patches of neoplastic
<ells expressing Secs-1 mRNA.

With such strong Sews-| mBRNA expression evidemt in the epidermis
overlying the tumor xenoprafts, an additional o1 siey hybridization was performed to
examine temporal changes in epithelial cell Secs-1 mMRNA expression in & non-humor
mouse wound healing model at three time points following a denmat punch biopsy.
Figure 7 illustrates the results of this analysis. On days 3 and 4 post-injury, a robust
Seos-1 MRINA expression was detected in proliforating skin epidermis at the margins
of the dermal wleer (Figure 7, first and second rows) and extending away from the
injury to taclude much of the epidermis sampled. Because the initial punch biepsy
removed the epidermis, no epithelial cells and thus no signal was ohserved benzath
the ulcer at these early time points. By day §, however, the epidermis bencath the
waund had regenerated and a stong Smacs2 mRNA expression was deiected, with
the signal extending to the margins of the injury and beyond.

an
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Sece-1 mRNA expression was also exammined io a2 mutant mouse model of
psoriasis (Naky skin mouse). Unlike the results obizined in an examination of the
wound healing model, the psoriasis model was found (o exhibit a hyperproliferative
epidennis which is chronic and somewhat more disorganized. Jr sitie hybridization
in this mode] showed the same strong Sces-1 mENA expression in the skin epjthelial
cells (Figure 7, boltom row) as compared ic undetectable tevels in the nommal control
(Figure 7, forrth tow).

Example 4: Production of Secs-1 Polvpepiides
A. Expression of Secs-| Polypeptides in Bocieria

T'o prepare a human Secs-1 bacterial expression vector, & human Secs-1
cDNA. sequence was first prepared by PCR amplification of 1 pg of 2 human Secs-!
cDINA, clope #11 & reaction mix. confaining 0.4 pro/pl of amplimers coresponding to
the human Secs-1 gene (5°-A-A-A-T-A-A-C-A-T-A-T-G-A- A-A-C-G-T-C~G-T-C-
CoBG-O-T-AA-A-G-C-C-T-G-8-T-C-A-G-G-C-3; SEQ 1D NO: 1§ and 5°-G-G-
T-G-A-T-G-G-T-G-A-1-G-G-T-G-C-A-C-C-T-G-T-(G-G-(G-4-G-T-G-C-C-L-C-37;
SEQ 1D NO: 19} and two Ready-To-Go PCR Beads (Amersham Pharmacia Biotech,
TPiscatawsy, NI), in & tofal reaction velume of 50 pl. Reuactions were performed at
94°C for 2 mimates for one cyole; 4°C for 45 seconds, 55°C for 43 seconds, and
72%C fox 45 seconds for 30 cycles. The PCR product generated in this reaction was
ael-purified on a 2% sgarose gel. '

The human Sees-1 PCR product produced in the initia] amplification reaction
was then re-graplified in a reaction mix containing 0.4 pm/ul of amplimers
correspeuding to the heman Secs-! gene {5°-A-A-A-T-A-A-C-A-T-A-T-G-A-A-A-
C-G-T-C-GT-C-L-A-G-C-T-A-A-AG-C-C-T-G~G-T-C-A-G-G-C-37; SEQ ID NO:
18 and 5-G-T-G-G-T-A-G-T-G-G-T-A-G-T-G-G-T-A-G-T-A-A-C-T-A-T-C-C-T-
A-G-G-T-A-T-T-T-3%; SEQ 1D NO: 20) and two Ready-To-Go PCR Beads, in a
todal reaction volume of 50 pl. Reactions were performed at 94°C for 2 minutes for
one cycle; 94°C for 45 seconds, 55°C for 45 seconds, and 72°C for 45 seconds for 30
cycles. The ampliers used in fhe re-amplification reaction were designed to

incorporate suitable restriction sites into the human Secs-1 cDNA, sequence.
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The pAMG21 (ATCC No. 98113) veotor, which contains a Tux promoler and
kanamycin resistance gene, und the PCR products trom the aecond amplification
regetion were digesied with Bam Il and Nde 1. The PCR products were then gel
purified and ligated into pAMG21. Ligation products were transformed into GM121
(ATCC No. 202174) competent cells by electroperation and transformants selected
for kamamycin resistance. Flasmid DNA isolated from selected colonies was then
subjecied 1o sequence analysis.

Transformed host cells were incubated i 2XYT medium containing 40
jigfmi kanamyetn at 30°C pijor to induction. Gene expression was induced by the
addition of N-(3-oxokexanoyl)-dl-homoserine lactone to a final concentration of 100
ng/m) followed by incubation at 30°C for four hoors. The expression of human
Secs-1 polypeptide was cvaluated by centrifuging the colture, resuspending and
ysing the bacterial pellets, and then analyzing tho host cel) proteing by SDS-
polyacrylamide gel elecirephoresis.

B. Expression of Secs-1 Polypeptide in Mammalian Cells

PCR is used to amplify template DNA sequences encodmg a Secs-1
polypeptide using primers corresponding o the 5* and 3° onds of the sequence. The
amplified DNA. products may be modified to contain restriction enzyme sites fo
dllow for insertion nto expression veetrs. PCR. products are gel purified and
inserted into expression vectors using standard recoinbingnt DNA methodology. Av
exemplary expression vecler, pCEP4 (Invitrogen, Carlsbad, CA), that containg an
Hpstein-Barr virus origin of replication, may be used for the expression of Secs-1
polypeptides in 293-EBNA-1 cells. Amplified and pel purificd PCR products are
ligated into pCEP4 vector and introduced inte 293-EBNA cells by lipofection. The
transfeoted colls ane selected in 100 pg/ml hygromycin and the resulting drug-
resistant cultures are grawn to conflucnee. The cells are then cultured in serum-{ree
media tor 72 hours. The conditioned media is removed and Secs-1 polypeptide
expression {s analyzed by SDS-PAGE.

Sccs-1 polypeptide expression may be detected by silver staining.
Altenatively, Sees-1 polypeptide is produced as a fision protein with an epitope tag,

30
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such as an TeC constant domain or 4 FLAG epitope, which may be doetected by
Western blot analysis using antibodies to the peptide tag.

Secs-1 polypeptides may be axcised from an SDS-polyacrylamide gel, or
Secs-1 fusion proteins arc purified by affinity chromatography to the epitope tag, and

subjecled to N-termina]l amino acid sequence analysis as described herein,

C. Bxpression and Purificatios

Secs-1 polypeptide axpression constructs are infroduced into 293 EBNA or
CH{ cells using either a lipofection or caleium phosphate protocol .

To conduct functional studies on the Secs-1 polypeptides that are produced,
large quantities of conditioned media are generated from a pool of hygromycin
selectad 293 EBNA clones. The cells are cultured in $00 ¢m Nune Triple Flasks to
80% confluenve betore swilching to serum free media a wesk prior to harvesting the
media. Conditioned media is barvested and frozen at
-20°C until purfication.

Conditioned media is purified by affimity chromatopraphy as deseribed
below. The media is thawed and then passed through a 0.2 pm filter, A Protein (3
column ¥s equilibrated with PBS ai pEl 7.0, and then loaded with the filtered media.
The column is washed with PBS until the absorbance at Agy reaches a baseline.
Sevs-1 polypeptide is eluted from the coluun with 0.1 M Glyeine-HC at pH 2.7 and
irumediately neutralized with T M Tris-HCI at pH 8.5, Fractions coataining Secs-]
polypephide ate pooled, dialyzed m PBS, and stored at -70°C.

For Factor Xa cleavage of the buman Sece-1 polypeptide-Fo fusion
volypeptide, affinity chomatopraphy-putified protein iz dialyzed in 50 mM Tris-
HCL, 100 mM NaCl, 2 mM Calls af pIT 84, The restriction proteuse Factor Xu is
added to the dialyzed protein at 1/100 {(w/w) and the sample digested overnight at

room temperature,

Ezample 4: Production of Anti-Secs-1 Polypeptide Antibodies
Antibodics to Secs-1 polypeptides were genetated using procedurss as

described in Hudson and Bay, Practical Inununclogy (20d ed., Blackwell Scientific

21
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Publications). Specifically, rabbite were jmmanized with a chemically synthesized
Secs-1 peptide (C-W-V-V-P-G-A-L-P-Q-1; SEQ TD NQ: 21} Prier o
immunization, the Secs-1 peptide sequence was coupled to K-L-H using Maleimide
Conjugation Buffer (Plerce Chemical, Rockford, IL) according to the manufacinrer’s
sugpested protocols.  Rabbits were imjected with the Secs-1 peptide aud those
animals having suificlent seram titer levels as determuned by emzyme-finked
bnmunoserbeot  assays (ELLSA) were then selected for polyclonal aotibody

production,

Exarpple 5: Expression ot Secs-1 Polypeptide in Transgenic Mice

To assess the biological aciivity of Secs-1 polypeptide, 2 construct encoding
u Becs-1 polypeptide/Fe fusion protein under the control of = liver specific Apol
promoter is prepared.  The delivery of this construct is expected to cause
pathological changes that are informative as to the function of Secs-1 polypeptide.
Similacly, a construct cantzining the full-length Sees-1 polypeptide npder the control
of the beta actin promoter is prepared. The delivery of this construet is expected to
result in ubiquitous expression.

To generate tliese construels, PCR. is used to amplify templale DNA
sequences encoding a Secs-1 pelypeptide using primers that correspend to the 57 and
3" ends of the desired sequence and which incerporate restriction enzyme sites 10
pormit insertion of the mmplified product into an cxpression vector.  Following
amplification, PCR products ave gel purified, digested with the appropriate
westricion  cozymes, and lipated inte an expression vector using standard
revombinunt DNA  techmignes.  For cxample, amplified Secs-1 polypeptide
sequences can be cloned into an expression vector under the control of the human B-
actin promoter as described by Grabam ar of., 1997, Natwre Geneties, 17:272-74 and
Ray et al, 199], Gonas tdev. 5:2265-73.

Following figation, reaction mixnwes are used to franstorm an £. colf host
sirain by electroporation and trapsforments ave selected for divg resistance. Plasmid
DINA fram selected colonies is isolated wnd subjected to DNA sequencing to confirm

the presence of an appropriate insert and absence of mumtation. The Sces-1
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pelypeptide exprossion veclor Js purificd through two rounds of CsCl density
grudient centrifugation, cleaved with 4 suitsble restriction enzyme, and the linearized
fragment containing the Sces-]l polypeptide transgene is purified by pcl
electrophoresis. The purified fragment 18 reguspended in 5 m 'Iris, pH 7.4, and 0.2
wM EDTA at a concentration of 2 mg/mL.

Single-cell embryos from BIDF] x BDFI bred mice are injected as deseribed
(PCT Pub. Ko. WG 97/23614). Embryos are cultured overnight in a CO, incubator
and 15-20 two-cell embryes are transferred to the oviduets of 4 pseudopregnant CD1
female mice. Offspring oblained from the implantation of rnicroinjevicd embryos
are screcned by PCR amplification of the mtegrated transgene in genomic DNA.
samples us follows. Ear pieces are digested in 20 mF. ear bufier {20 M Tris, pH
8.0, 10 mM EDTA, 0.5% SDS, and 500 mg/mL proteinase K} at 55°C! overnight.
The sample is then diluted with 200 mL of LF, and 2 mL of the car sample is used in
a PCR reaction vsing appropriate primers.

AL 8§ weeks of ape, transgenic founder animals and control animals are
sactificed for neeropsy and pathological snalysis. Portions of spleen are remeved
and total cellular RNA isolated trom the sploens using the Total RNA Extraction Kit
(Qiagen) and transgens expression defenmined by RT-PCR. RMA recovered from
spleens is converied to eDNA using the SuperScript™  Preamplification System
(Gibco-BRL) s follows. A suituble primer, located i fhe expression vector
sequence and 3° to the Secs-1 pulypeptide trapspene, is used o prime cDINA
synthesis from the transgene transcripls.  Ten my of total spleen RNA. from
transgenic founders and controls is incubated with 1 mM of primer for 10 migutes at
70°C and placed on ice. The reaction is then supplemented with 10 mM Tris-HCI,
pH 8.3, 50 mM KCI, 2.5 mM MgCly, 10 mM of gach dNTP, 0.1 mM DT, and 200
U of SuperSoript 11 revense transeriptase.  Following incubation for 50 minutes at
42°C, the reaction is stopped by beating for 15 minutes at 72°C and digested with 217
of RNase H for 20 minules at 37°C. Samples are then amplified by PCR using

primers specific for Seas-| polypeptide.
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Prior to euthanasia, trapsgenic animals are weighed, unesthetized by
isnfluorane and blood drawvn by cacdiac puncture,  The sayuples are subjected to
hematelogy and serun chemistry analysis. Radiography is performed after terminal
exsanguination. Upon gross dissection, major visceral organs are subjeci to weight
analysis.

Following gross dissection, lissuss {i.e, liver, spleen, pancreas, stomach, the
entire gastrointestinal tact, kidney, reprodnctive organs, skin aud mammary glands,
bong, brain, heart, lung, thymus, trachea, esophagns, thyroid, adrenals, urinary
bladder, lymph nodes and skeletal muscle) are removed and fixed in 10% buffared
Zn-Formaiin for histological examination, After fixation, the tissues are processed
it pavaffin blocks, and 3 mm scctions are obtained. All sections are staiped with
hematoxylin and exosin, and are then subjected to histological analysis.

The spleen, lymph vode, and Peyer’s paiches of bolh the transgenic and the
control mice are subjecied to immunohistology anslysis with B cell and T cell
specific antibodies as follows. The formalin fined paraffin embedded sections are
deparaffinized and hydrated in deionized water. The sections are quenched with 3%
hydrogen peroxdde, blocked with Protcin Block {Lipshaw, Pittsburgh, PA), and
incubsated in rat monoclonal anti-mouse B220 and CD3 (Harlan, lodianapetis, TN,
Antibody binding is detected by biotinylated rabbit anti-rai immpunoglebulins and
peroxidase eonfugated sireptavidin (BioGenex, Sanr Ramen, CA) with DAB as a
chromagen (BioTek, Sanis Barbara, CA).  Sections are counterstained with
hematoxylin.

Afier necropsy, MLN and sections of spleen and thymus fiom transgenic
animals and control littermates are removed. Single cell suspensions are prepared by
gently grinding the tissues with the flat end of a syringe against the bottorg of a 100
mm nylon cell strainer {Becton Dickinson, Franklin Lakes, NJ). Cells arc washed
twice, counted, and approximately 1 x 10° cells from cach tssue are then incubated
for 10 minutes with 0.5 pg CD16/32(FeyTlI/) Fo biack in 4 20 uL volume. Samcples
ure then stained for 30 minutes at 2-5°C in 5 100 pL. volume of PBS (lacking Ca’ and
Mg}, 0.1% bovine serun albummin, and 0.01% sodium azide with 0.5 ug anfibedy of
FITC or PE-conjugated monoclonsl antibodics egainst CD90.2 (Thy-1.2), CD4SR.
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(B220), CDITb(Mac-1), Gr-1, CD4, or CD& (PharMingen, San Diego, CA).
Following wutibody binding, the cells are washed and then analyzed by fow
cytometry on 2 FACScan (Becton Dickinson).

Examplc 7: Biological Activity of Murine Sees-1 Polypeptide

The Secs-1 polypeptide/Fo fusion construct prepared in Exainple 6 is used to
analyze the direct binding of Secs-1 polypeptide to members of the FGF family of
growth factors,

The expression of Sees-1 polypeptide in bone marcow strornal cell lines has
been shown, to cotrelate with the ability of siromal cells to maintain hemnatopoictic
stem cells. If the ability of stromal cells te maintain hematopoietic stem cells is dve
to the expression of Secs-1 polypeptide, rather than being merely corelative, the
expression of Ses-] polypeptide in a non-suppertive atremal ecll line will eonvert
that cell line into a supportive ome.  Similarly, #f the expression of Secs-1
polypeptide in ST2 cells causes thezse cells to support ostcoclastogenesis in the
absence of dexumethesens end vitemin D3, this result wounld suggoest that the strong
induction of Sces-1 polypeptide expression by desamethusone und vitamin D3 is noi
merely an innocent bystander effect but is causally involved in the appearance of the

osteoclast support phenotype.

While the present invention has been described in terms of the preforred
embodinzents, if i3 understond that variations and modifications will oceur to those
skilled in the ait. Therefore, it is intonded that the eppended claims cover all such

equivalen! variations that come within the scope of the invention as claimed.
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WHAT IS CLAIMED T1s:

1. An izolated nueleie acid molesule compiising a nucleohide sequence
selected from the group consisting of:

{a) the nuclentide sequence as set forth in either SEQ 1D NO: 1 or SEQ
T NG: 4;

{b)  the mucleotide sequence of the DNA inserl iz ATCC Deposit Nos.
PTA-1753 and PTA-1755;

{c) a nucleotide sequence encoding the pelypeptide as set forth in either
SEQIDNQ: 2 or SEQID NQ: 5;

()  a nucleotide sequence which hybridizes under moderately or highly
stringent conditions to the cemplement of auy of {2) - (¢); and

{e)  anuclentide sequence complementary tn ony of {n) - (¢).

2 An isclated nocleic acid molecule comprising a nueclcotide sequence
selected from the group consisting of:

{2)  anucleotide sequence encoding a polypeptide which is at Teast about
70 percent identieal to the polypeptide ag set forth in either SEQ 1D NC: 2 or SEQ
ID NO: 5, wherein the cncoded polypeptide hag an agtivity of the polypepiide set
torth in either SEQ IN NO: 2 or SEQ ID NO: 5,

) anueleatide sequence apeodiag mm allelic varlant or splice vanant of
the nucleotide sequence as zet forth in either SEQ JD NO: | or SEQ 1D NQ: 4, the
nuclectide sequence of the DNA inzert in ATCC Deposit Nos, PTA-1753 and PTA-
1755, or (a);

{©) a region of the nuclectide sequence of efther SEQ TD NO: | or SEQ
3D MNO: 4, the DNA insert in ATCC Deposit Mos. PIA-1753 and PTA-1755, (a), or
(B} encoding a polypephide fragment of af least about 25 amino acid residues,
wherein the polypeptide fragment has an activity of the encoded polypeptide as set
forth. in either SEQ 1D NC: 2 or SEQ 1D NO: 5, or is antigenic;

JP 2004-503220 A 2004.2.5



—m —m ~m @ @ @ @ @ ™@ ™@ ™@ & & s & & & & /s s /s /s /s /s /o

(167)

WO 01798497 PCTIUS003247Y

10

15

20

25

30

(d} = region of the nudcotide sequence of either SEQ) TD NO: 1 or SFQ
1D NO: 4, the DA insert in ATCC Deposit Nos. PLA-1753 and PTA-1755, or any
of(a) - (¢) comprising 4 fragment of at least abowt 16 nucleotides;

(e) a nucleotide sequence which hybridizes under moderately or highly
stringent conditions te the complement of any of (a) - (d); and

{f & nuclentide sequence compiementary to any ot (a) - (d).

k3 An isolated nucleic avid molecule comprising & mucleotide sequence
selected fiom the group consisting of:

a) a nucleotide sequence encoding a polypeptide as set forth in either
SEQ M N: 2 or SEQ ID NO: 5 with at least one conservative amino acid
substitution, wherein the encoded polypepiide has an activity of the polypeptide sct
Forth o either SEQ 10 NO: 2 or SEQ ID NQ: 5;

(b)) & maclesticde sequence envuding a polypeplide as set forth in either
SEQ ID NO: 2 or SEQ D NO: 5 with at least onc aminoe acid ingerhion, wherein the
cncoded polypeptide bas an activity of the polypeptide set forth in cither SEQ [D
NO:2or SEQIDNG: 5;

(©) a nucleviide scquence encoding a polypeptide as set forth in cither
SEQ 1D NO: 2 or SEQ ID NO: 5 with at least one aminoe acid deletion, wherein the
encoded polypeptide has an aclivity of the polypeptide sef forth 1o either SEQ TD
NQ: 2 or SEQ ID NO: 5;

() & nucleotide sequence encoding a polypeptide as sei forth in either
SEQ ID NO; 2 or SEQ ID NO; § which kas & C- andlor N- tenmmal fruncation,
wherein the enceded polypeptide has an activity of the polypeptide set forth in either
SEQ ID NO: 2 or SEQ ID NO: 5;

(e) a maclentide sequence encoding a polypeptide a5 set forth in either
SEQ ID NO: 2 or S50 ID NO: 5 with at least one maditication selected trom the
group copsisting of amino acid substitutions, amino acid insertions, amino acid
deletions, C-tenninal tromeation, and N-terminal truncation, wherein the encoded
polypeptide has an activity of the polypeptide set forth in either SEQ ID NO: 2 or
SEQID NO: 5;
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H 2 nucleotide sequence of any of (a) - () comprising a fragment of at
ieast about 16 nucleotides;

{zy = nuclentide sequence which hybridizes under moderately or highly
siringent conditions to the complement of any of (a} - {f); and

I} anucleotide sequence complementary to any of (a) - (c).

4. A vector comprising the nucleic acid moleeule of any of Claims 1, 2,

3. A host cell comprising the veetor of Claim 4.

é. The host eell of Claim § that is a eukarvotic cell.

7. The host cell of Claim 5 that is a prokaryotic cell.

8. A process of producing a Secs-1 polypeptide comprising culturing the
host ced] of Claim § under suifable conditions to express the polypeptide, and
optionally isclating the polypeptide from the culiure.,

9. 4 polypeptide produced by the process of Claim 8.

10.  The process of Claim ¥, wherein the nueleic acid moleavle comprises
promoter DNA other than the prometer DNA for the native Secs-l polypeptide
operatively linked fo the DNA cncoding the Secs-1 potypeptide.

11, The isolated nucleic acid melecule according to Claim 2, wherein the
percent identity is determined wsing a computer progrum selecled {fom the group

consisting of GAP, BLASTN, FASTA, BLASTA, BLASTX, BestFit, and the Smith-
Waterrnan algoritbm.
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12. A process for determining whether a compound inhibits Secs-1
polypeplide activity aor Secs-1 pelypeptide production comprising cxposing a cell
accarding to any of Claims 3, 6, or 7 to the compound and measuring Secs-1

pelypeptide aetivity or Secs-1 polypeptide production in said cell.

13, Anisolated polypeptide coroprising the amine acid sequence selected
from the group consisting of:

(a) the amino acid sequence as set forth in sither SEQ ID NO: 2 or SEQ)
D NG: 5; and

{b) the ainine acid sequence encoded by the DNA inscrt in ATCC
Deposit Nos. PTA-1753 aod PTA-1755,

14.  Anisclated pelypeptide comprising the amino acid sequence selected
from the group consisting of:

(a) the amine acid sequence ag sct forth in cither SEQ 1D NQO: 3 or S3EQ
I3 NOJ; 6, optionally turther comprising an amino-terminal methionine;

(b} an aming acid sequence for an ortholog of either SEQ 1D NO. 2 or
SEQ IDNQ: 5;

(c) an amine acid sequence which is at 1east about 70 percont identical to
the amine acid scquence of either SEQ D NO: 2 or SEQ ID NO: 5, wherein the
polypeptide bas an nctivity of the pelypeptide set forth in either SEQ 1D NG 2 or
SEQ ID NG 5;

(d) a fragment of the amino acid sequence sef forth in either SEQ [D NO:
2 or SEQ ID NO: 5 comprising at least ahout 25 amino acid residues, wherein the
frapment hag an activity of the pelypeptide set forth in either SEQ ID NO: 2 or S5EQ
I NO: 5, or is antigenic; and

(2) an amine acid sequence for an aflelic variant or splice variant of the
amino acid sequence as set forth in either SEQ 1D NG: 2 or SEQ 1D NO: 5, the
aming aciil sequence encoded by the DNA insert in ATCC Deposit Nos. PTA-1753
and PTA-1755, or any of (2) - {c).
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15, An isolated polypeptide comprising the antino acid sequence sclcoted
from the group consisting ot

fa)  the amino acid sequence as set forth so either SEQ 1D NO: 2 or SEQ
I NO: 5 with at least one conservafive amino zecid substitution, wherein the
palypeptide has an activity of the polypeptide sci forth in cither SEQ M WO: 2 or
SEQTIDNO:; 5

(b)  the aming acid sequence ag set forth 1n ejther SEQ 1D NO: 2 or S8EQ
1D NO: 5 with at least one amino acld iusertion, wherein. the polypepiide hes an
aciivity of the polypeptide set forth in cither SEQ ID NO: 2 or SEQ 1D NOG: 5;

(c) the aminu acid sequence as set forth in efther SEQ 11> NO: 2 or SEQ
1D NO: 5 with 2t least onc amino acid deletion, wherein the polypeptide has an
activily of the polypeptide set forth in either SEQ 1D NO: 2 or SEG IDWO: 5;

{4} the amine acid sequence as set forth in efther SEQ ID NO: 2 or SEQ
ID NO: 5 which has a C- andfor N- tetmimal trrneation, whersin the polypeptide has
an activity of the polypeptide set forth in either SEQ ID NO: 2 or SEQ ID WO 5;
und '

) the amine acid sequence as set forih in sither SEQ ID NO: 2 or SEQ
ID NO: § with at least one modification selected from the group consisting of amino
acid substitutions, amine acid inscriions, awine acid delelions, C-iemminal
irurication, and N-terminal fruncarion, wherein the polypeptide has an activity of the
potypeptide sef forth in either SEQ 1D WNO: 2 ox SEQ ID NO: 5.

16, Anisolated polypeptide encoded by the mucleic acid molecule of any
of Claims 1, 2, ar 3, wherein the polypeptide has an activity of the polypeptide set
fortly in either SEQ 1D NQ: 2 or SEQ I NO: 5.

17. The iselated polypeptide according to Claim 14, whertin the percent
identity is determined using a computer program selected from the grony consisting
of GAP, BLASTP, FASTA, BLASTA, BLASTX, Mestlii, and the Smith-Waterman
algorithm.
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18, A sdlective binding agent or fraproent thersof which specifically
binds the polypeptide of any of Claims 13, 14, or 15,

19. The selective binding agent or fragment thereof of Claim 18 that
specifically binds the polypeptide comprising the amine acid sequence as set forth in

ither SEQ JD MCx 2 or SEQ 1D NG: 5, or a fragment thereof.

20, The selective binding sgent of Claim 18 that is an antibody or
fragment thereof.

21, The selective binding agent of Claim 18 that js a humanized antihody.

22,  The sclectivc'binding agent of Claim 18 that is 4 human autibody ot
fragrment thereof.

23.  The selective binding agent of Claim 18 that is a polyclonal antibody
or fragment thereof

24, The selective binding agent Claim 18 that is a monoclonal antibody
or fragment thereof.

25. The sslective binding agent of Claim 18 that is a chimeric anfibody or
fragment thereof.

26. The sclective binding agent of Claim 18 that is a CDR-grafted

antibody or fragment thereof.

27, The selective binding agent of Claim 18 that is an antiidictypic
antibody or frapment thereof.
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28.  The gelective binding agent of Claim 18 that is a variable region
fragment,

29,  The variable region fragmeni of Claim 28 that is a Fab or a Rab’
fragment.

30. A selective binding agent or fragment thercof comprising at least one
complementarity determining region with specificity tor a polypeptide having the
amino acid sequence of cither SEQ 1D NO: 2 or 8RQ TD NQ: 5,

3l. The selective binding agent of Claim, 1% that is bound to & detectable
label,

32, The selective binding agent of Claim [8 that antugonizes Secs-l
polypeptide biolonical aetivity,

33. A method for treating, preveniing, or ameljorating a Secs-1
pulypephide-reluied disease, condition, or disorder comprising administering to a

paticnt an effective amount of a selective binding agent according to Claim 18.
34, A selective binding agent produced by immunizing an animal with a
polypeptide comprising ah amino acid sequence of either SEQ ID NO: 2 or SEQ 1D

NO: 5.

35. A hybridewa which produces a selective bindiog agent which is
capeble of binding a polypeptide according to any of Claims 1, 2, or 3,

36 A method of detecting or quantitating the amount of Secs-]
polypeptide using the anti-Secs-1 antibedy or fraproent of Claim 18.
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37 A composition comprising the polypeptide of any of Claims 13, 14,

or 15, and a pharmaceutically ucceptable formulation agent.

38.  The composition of Claim 37, wherein the pharmaceutically
acceptable formmiation agent is a carrier, adjuvant, solubilizer, stabilizer, or anti-

oxidant.

39 The cowposition of Claim 37, whetein the polypeptide comprises the
amina acid sequence as set forth in. either SEQ 15 NO: 3 ox SEQ D NO: 6.

40, A polypeptide comprising a derivative of the polypeptide of any of
Claims 13, 14, or i5.

41 The polypeptide of Claim 40 that is covalently modified with a water-
soluble polymer.

42.  The polypeptide of Claim 41, wherein the water-soluble polymer is
selected from the group consisting of polyothylenc glycol, inonomethoxy-
polyethylene glyeol, dextran, cellulose, pely-(N-vinyl pymolidenc) polyzthylene
glycol, propylene glycal hiemopolymers, polypropylone oxidefcthylene oxide co-
pelymers, polyvoxyeihylated polyols, and polyvinyl aleoho].

43, A composition comprising a nucloic acid molecule of any of Claims

1,2, 08 3 and a phavmaceutically acceptable tormulation egent.

44, The composition of Claim 43, wherein said nucleic acid molecule is

contained in a virul veotor.

45, A viral vector comprising 2 nucleic acid moleculs of any of Claims f,
2,0r3.
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46 A fusion polypepiide comprising the polypeptide of any of Claims 13,
14, or 15 fused to a heterologous aming acid sequence,

47, The fusion pelypeptide of Claim 46, wherein the heterologous amino

acid sequence is an [gG constanf domain or fragment thercof.

48, A method for treatipg, preventing, or ameliorating a medical
condition comprising administering to a paticnt the polypeptide of any of Claims 13,

14, or 15, or the polypeptide encoded by the nucleic aeid of any of Claims }, 2, or 3.

49, The method of Claim 48 wherein the medial condition being trealed,
prevented, or ameliorated is a hematopoietic disorder, osteaporosis, asteopotrosis,
ostengencsis imperfecta, Paget's disease, perivdontal disease, hypercaloemia, acute
glomemionephritis, chronic glomerulonephntis, cancer, diabetes, obesily, or

cachexja.

50. A methed of diagnosing a pathological condition or a susceptibility to
2 pathological condition in a subject comprising:

{a) detexmining the presence or amount of expression of the polypeptide
of any of Claims 13, 14, or 15, ot the pelypeptide encoded by the nuclcic acid
moleeule of any of Claims 1, 2, or 3 1n 2 samyple; and

(b} diagnosing a pathological condition or a suscepiibility o a
patholegical condition based on the presence or amownt of expression of the
polypeptide.

5. A device, comprising:

{a) a membrane suitable for implantation; and

(b) ¢clls encapsufated within ssid membrane, wherein said cells secrete 2
protein of any of Claims 13, 14, or 15; and

said membrane i3 permeable to said protein aud mpermesble to materials
defrimental to said cells.
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52. A method of identifying a compound which binds to a Secs-1
potypeptide comprising:

{2 conteeting the polypeptids of any of Claims 13, 14, or 15 with a
compourl; and

{b) determining the extent of binding of the Sces-1 polypeptide to the

compound.

53.  The method of Claim 52, turther comprising determining the activity
of the polypeptide when bownd to the compound.

54, A method of modulating levels of z polypeptide in an animal
comprising administering o the animal the nucleic acid molesule of any of Claims

1,2, 0r3.

55. A transgenic non-bumen mammal comprising the nucleic acid

molecule of any of Claims 1, 2, or 3.

56. A process for determining whelher a compound inhibits Secs-1
polypeptide activity or Sces-1 polypeptide produclion comprising exposing a
transgenic mammal according o Claim 55 to the compound, and measuring Secs-1

polypeptide activity or Secs-1 polypeptide production in said mammal.
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tgc cac cga gtc cot age coc aac toa aca aac
Cys Hie Arg Val Pro Sexr Pre Aen Ser Thr Asn

gty agg cteo

45

tgt zaa cca

E0

tge aag it gag ceoa

Val Arg Leu COye Lys Pro Cys Lys Leu Glu Pro

(14

B5

0

aga acc agg
Arg Thr Arg

ckg aaa gga
Len Lys Gly

gag ccc dgc
Glu Pro RArvg
0

ote tgg
Lew COvs
44

ezt cat
His His
55

ctt tgg
Leu Tro

gty gty aot 9gg gca ofte coa cag gty tag cactoddaas goaagactoc
Val ¥al Fro Gly Rla Leu Pro Gln Val
75

agzeagegga
toagecttea
tgggaaagte
catgagocaa
accacegage
tagagtacad
cttoaggtes
cecthectag

ataaatzaat

gracckeatg
cagragbgag
coagaaohoo
cotoaccoca
atccoazceat
gyTaYcaage
attoagoote
cctookgaea

anacteasty

:3u

ctgroasatght
acghecttgh
cagggoctea
gacoygtead
accoaaggygt
ctggoattia
tgagtctgot

cagacacaas

gaggtacces
ggagggotte
ctoaatbgtg
gregocacca
agetacaaat
ggotgacsdan
actacoagca
ggaaagagea

a4

212

g tocct gt tk

atctegggeh
coatoaactt
cgrgggecte
ceadqagacaa
gackydagag
tacagtagte

tccagacaaa

goaaggacca
tcagagobak
tocagtgoaa
teaateetye
retéctadar

cocaagiaat

caagtaataa |
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23166

1580
2426

2040
2426
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2546
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TTTTCCTTITTTGAR

ATGRAT TTACATGCI TAGRCATTTAGATAETYCACAAT

GCARRATCTTACTCTCT TR CCAGSTCGEAGTGCAGTAGCATEAC CACIEGC TOAGTGCRS

GCTTGRCTTCCAGGETCARGUART AL TCGCACCTCAGETT T TCCAGTAGC IEGEARRAL

AEETECECACACARTGUCC IGC TARTTTT TARART TT TTTECAGAGAIGAGG TLTOTCT

RAGTTECCCAGEUTGETC T I GAACTTO TEGACTOARSC CATCOTCOCACC T TGO TOCT

AGRGETECTROGATCACRCEIATCACCCACCACACC TG CTACT TTECACATTITART LA

TETGCTAMAR MGG TATATATGTACAT AMAGTATG TCOTT TATTCAGGCTTT TTTTOTT TTT

AAICTCCTERGTAGOTAGERTTACRGGUATGCACCARCATGCCRGEC TAATTTTETATTT
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GEGECATGCRAGGIAGAGGAGGCAGUARGGETEARGEACANGAGTACECTATOAARMACAG

CRCAGRGCCATAGE TTGGOAGEAGATRAGECAGTCCCAGRGATGUCAUCARECAGIATCC

OO TG ACACCOE N THCAGGCC CAGAGCAGAT AT TCACTEGAGT TECOCRECCOMGGTGER

AGGETCAGGHOTECTOGAGC T TGEGTAGEECAGGCAGATCCCCAAGGERACACTITOUANC

CTERAGTCAGAC AGCCTRACRCCAR L CIEEEGCTCCTECC TGARC TCTECAECCOCAGTGE

GGG TCCRTERCCAGCGCOEGAG DO TCOATECC T TTCOCAGE TACCARGAGEATSCTIAG

CTETERTGCAGHAGREGHATADAGECACGRACGCARGACRGCATGRCTCCAGCCGTAGROE

TTCTCCCGGAGATGCTGRCAGCCOTITCT TCC ARG TEECATCACACCCAGTUEGLCAGE
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<130z

<120

=130

=140=
<1l4d=

<150=
151>

=160

<17¢>

<210
«211=
«213=
<213-

<2205
<221
<222%

<220
<322
«222=

<400

(188)

SECUENCE LISTING
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Twethy, Roland
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Secreted Epithelial Celon Strowal-l Woleculea and Uses
Thereof

U0, 450-2

08/593%, 087

2000-96-21
21
PatentIn Ver. 2.0

1

744

DNA

Mug mugevlus

cns
(3B) .. {274}
£ig peptide
{38} ..{105)
i

guttectado taggegtgag actooggetc cticact atg aga ottt cta goo ott

Met Arg Len Leu Ala Den
1 5

tee ggt oty otc tge atg ckbg ote cte tgt toe tge &kt tieo too tea
Ser Gly Leu Leu Cys Met Leu Len Lew Cys Phz Cys Ile Bhe Ser Sex

10 is 20

88 g3 &Rga Afa cat ¢ct geo day tee thg asa ctc 2gg cgo tge kgt
Giu Gly Axrg Arg His Pro Ala Lys SBer Leu Lys Leu Arg Arg Oyc Cys

25 EL 35

cac cia tet ceb aga too aag ¢ty aca acc tog aaa goa aac onc aca
His Leu Ser Pro Arg 3er Lye Led Thx Thr Txp Lys Gly Asn His Thr

40 45 50

agy coo tge aga cte tge aga aac aag cba cca gtc aag toa tgg gtg
Arg Pro Cys Ary Leu Cys Arg Bsn Lyg Lew Pro Val Lys Ser Txp Val

55

(3] 65 70

gtg oct ggg got otc cca cag ata tag ggectecteod gooccagebtga
Val Pro Gly Alz Leu Pra Gln Iles

75
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Es

103

151

254

agegbtgaty cocagatgty gagacaccag aagoatacac actakgtige ctigoccobt 254
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gucaatgags
attccaagts
goecacaagh
cagatccaga
codagacktac
ggtctocaaa
taaaccataa
=210~ 2

=211a 7B

=212> PRI

«213> Mus musculus

<a00= 2

Met Arg Lew Leu Ala L
1

Fhe Cys Tle

Lys L=au Arg
35

tgl:gacacty
<toattceaa
caccabtggct
gactttcazg
agratcttgg
ccaacacoty

atcagsatac

Phe Ser S
20

Arg Cyo

gaatgcttca
aggtgbocace
cotoccagagt
ctgactagag
gaacectcag
taacttocta

acaclkaaaaa

cttragacat
aaccttcaga
zasagtccaa
tgoagadaay
tcageooccas

atgaaatcat

eu Sexr Gly Lew Leu Cys

13

er Glu Gly Arg Rrg His

'v& Hiz Leu
40

Typ I¥s Gly Agi His Thr Arg Fro

50

Pra Val Lys
65

<210= 3
=211l= 54
«212» PRT

Ser Trp WV

<213% Mus musculus

<400s 2
Arg Arg His
1

Ser Pro Arg

Cys Axg Leu
is

@ly Rla Len
50

<2il0> &

211> BOG
<212 DNR
<213 Homo

55

25

ser Pro Arg

Cys Axg Leu

=zl Val PFro Gly Ala Leu

Jn

75

Pre Rla Lys Ber Leu Lys Leu Arg

£

8er Lys L
a0

10

eu Thy Thr Typ Lys Gly

258

Cys Arg Asn Lys Lew Pro Val Lys

Pro &ln T

sapiens

40

Je

2/10

cagggoggat
gtoactasgy
gattocacct
caagacctca
aococtaacs

caggaggata

ket Leu Leu
Pro Bla Lys
20

ger Lys Leu
45

(189)
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ggattgoaga
tocaggoctoa
grgggageta
stgtgatcag
cttaaceact

coaaaagaax

Len Oys
is

Ser Len

Thr Thr

Cya Arg Rsn Lys Len
&0

Dro Cla Ile

Arg Cys Cys
Bsn His Thr
30

Ser Trp Val
415

Hiz Leu
15

Ry Pro

val Pro

414

474

S24

554

654

714
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<220=

<321> CDE

G

«222x (22) .. (274}

2220

«211> sig_peptide
<222> (29Y..(100}

400> 2

(190)
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ggaactaggg aaazboigeo tbokeace atg agg ottt cta gke ottt toc age

tte
Phe
20

aga

Ahrg

chy
Leu

gag
[EARES

ktac
Ser

ace
The

ama
Lye

oeg
Pro

MWeb Arg Leuw Leu Val Leu Ser gex
&

aca gaa ggg
Thr Glu Gly

agy chbe tge
Arg Leu Cys
40

gga caf cat
Gly His Hizs
35

cqe ctk tgg
3rg Leu Txp
70

cacbtococaan goaagaccoo

1
otg cte bgt atc Cby cti otce tge tte tec ate
Lew Leu Cye Ile Léu Ledw Len Cys Phe Ser Ila
i0 a5
aag agg cght cck goo aag goo tdg toa §3C age
Lys Arg Awg Pro Ala Lys Ala Trp Ser Gly Arg
25 30 35
kge vac cga ghtc cot agec cee aac tea aca aac
Cys Hig Arg Val Pro Ser Pre Asn Ser Thr Asn
45 50
gty agg e tgb maa coa btgo aag ott gag cca
Vsl Arg Leu Cys Lys Pro Cyes Lys Lew Glu Dro
€0 g5
4ty gty cct gog goa ctoe ocom cay gbg tag
Val Val pPro Gly ala Leuw Pro Gl val
5 80
agscagitgga gaacctcaty cokggoacet gaggraccea
toagoektoa cagoaghbgag ctgosatgtt ggagogeotte
tgygasagtt ecagaactoc acgbtectigb cteaattgtg
catgagocaa ootoaccosa caggyootca ghrgocacaa
accaccgage attocaceat gaccggtoac agolacaaat
tagagigoay gytgdcaage acdcoaaggyt ggctgaccas
ctbecaggtoe attcagecee chbggrattta aclaccagoa
cocetbcctag cctectgaca tgagbetget ggaazgagea
ataaataaat aaactcaaby cagacacaas as
«210= 5
=211> 81
<212= FRT
<213> Homwo saplens
«dfl> §

goagoetoet gtotoceott

atctoggoet geoaaguacen

ceatcaactt toagageotat

tgtggyectc tocaghgeaa

coagagacca toastockhgo

gactgcagag totectccat

tccagtggte cocaaggaat

tooaaacaan caaghbaatan

Mebk Axg Len Lea Val Leu Ser Ser Lou Leu Cyg Ile Leu Lew Leu Cye

1

5

10

3/1e

15

52

154

244
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Phe Ser Ile rhe sSer Thr
2Q
Ber Gly Arg arg Thr Arg
a5
Ser Thr Asn Lew Lys Gly
50

Leuw Glu Pro Glu Pro Brg
BS 70

Val

<2ld= B

<211> 57

212> BRT

<213> Homo capiens

100> &
Lys Axg Arg PFxo Ala Lye
1 B
Cys His Axg Val Prc Ser
=20
Val Arg Lew Cys Lys Pro
35

Val Val Pro GIy Ala Leu
50

<210 7

=24i1» 77

<213> PRT

<213»> Ratius norvegiocus

<4002 7
Met Arg Leu Leu Thr Leu
1

Len Cys Val Leu Sexr Sex
z0

Lys Lew Brg Pro Arg Cys
35

Trp Lys Gly Asn His Thx
50

Sex Asn Sexr Try val val
€5 70

“210= 8

<211> 2159

«212> DHA

<213> Homo sapiens

Gl

Lea

His

55

Leu

ala

Cys

Bro
55

Fer

Flu

iz

Arg
s5

Gly
Cys
40

His

Trp

Trp
Asn
Lys

40

Gin

Gy
Sy
Leu

40

Gly

Lys
5

val

Ser
Ser

25

val

Lew

Axg

5

Cyg

Ala

Arg

Hig

A

=

g

val

cly
10

Thr

“lu

Phe
19

Lys

Fro

Arg Pro Ala Lys

30

Ala
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Trp

Avy Val Pro Ser Pro Asn

45

Lew Cys Lys Pro Cys Lys

(=]

Pro Gly Ala Leu Pro

7%

2Zrg Arg Thr Arg

Zsn Len Lys Gly ¥

20

Pro &lu Pro Arg

45

Fhe Met Leu Phe

Arg Fro Ala Lye

Arg Ber Lys

45

30

BEro

Arg Pro Cys Arg Lys
[

Ieu Fro Gln Ile

a/10

TE

Leu
15

=

s

Len

Len

15

Fhe

Ile

Lew

Gln
i:1

Cye

Hiz

TEp

Cys

Exo

Thr

Gle
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=220z

«2%1> unsure
<222> (150) . .(183)

=220

=221> uneuro
=222> (38B4}..(2892)

<330=
=221 exon

<2225 {(1)..

w2262
©223I» exon

L))

<222» (3827%)..(2725)

220>
<221: excn

<232= (4079},.(4153}

<400= 8

(192)
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aty agg ¢tk cta gte ctt tec age cbg cbe Lght ake okbg ctt cbe tgc

tto Lee zir tte tec aca gas ggtagggoag cocccagggt goagatooct

gageagyatt
NN
gaacctatag
cectgoncee
acatacaacc
ceattckath
acattaatra
catgagdagc
agaagyggas
ttctttttee
ghtacagtiyge
gdctoagoct
grtatthttag
cokaateote
Lggctgoctt
<hobagaasc
Stguggagag

toaagagtay

toageatoty
sgegogtact
grttgggget
ccaaatacat
toicagetag
gtacttgtgt
gtagaccats
tyaaaktgaag
accatctiet
tttertocer
gctatcteag
cccaagtage
tacagacagy
cecacckogge
tottgattea
tgectacalkt
tkggagcetat

coatgttcas

ggaagactct
tocagcacey
caggactgae
acocagoota
attactgtgo
catgotigga
taagtotgea
gtotgtgtag
tacctetata
Lotttttgag
ctractgoan
tgagattaca
ttteaccate
ctoocaaagt
gatagotgay
tatttbbtgt
ayaastatab

catkoogteen

gatcaggatt
Eagtgaagac
tgcaggtgge
agtaaagtgg
ttaagteocta
acagagtasi
calcoocraas
tagggaygtg
gatatgazta
atggagkott
tetecgoeto
ggtgeccace
ttggccagge
getgggatta
Egttteaate
tbtagtggtt
saagagaaga

atttectbge

/10

tgttogaggy
Faaagagggc
ttgggggtee
tgtgttegon
cotatotaga
trtagtgttgg
cckeatgoce
gegtatgbtt
tttagetete
goketgtroac
ctgggtican
agoargocoa
tggtctbgaa
caggcytgay
catttttete
atggttectc
2aaacactca

atgtagaatt

faggadtogg
tetttokoot
cattcacage
atgoaaacac
akttoiggag
graaatgaat
aganaatate
atgoatgttd
thgooctttt
ccaggotgga
goaatbotol
gotaatttth
cteataanat
coaccatgec
ttgtctaace
aaacttiigg
atteoeatgat

btiamazatt

48

a9

159

215

279

339

389

L0582

111%

1178
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aattyatyra
ataakcacco
gragoagoca
atgaaaatgt
ceogtgacat
ccckagbgac
gactatctgt
gotacasgtg
gtgtgetett
catgaccacy
ttttocagta
ktgragagac
atoctoceac
ctadtttges
attcaggernt
gttgtocagg
ttcaagrgat
tyccaggotg
ctcgaacact
ggcatgagcce
aattattaty
ccatgtgtet
cotaggaoot

totgeettgg

cetatatgti
amaatgotta
cbekgagla
cocacatata
goaatttato
aattaaatgz
agoaaactet
aacgktactat
cottbtttga
gotocaghgea
goctgggaaaa
gaggbotete
cttggeetee
cattttaate
tretEctitt
ctggagtyta
tetectgoct
atttigktatt
cgacchoaag
accacaccoa
tcaangazaac
acozagattg
chogtagect

=aggggaage

caaggktata tcktttttat
tgatigaaga tattebgges
gtgggattat aacaagtgtt
taztaaggas aacagbgatt
agacctctat tittggacat
ggategatac cltoococat
togaagtagca ttaaccaact
gatgaatLta catgcttaga
agrasgatel tochctottg
ggcttgactt coagygotea
caggtgcgoa ccacaatyac
taggttgoor aggotggtct
cagagtgota ggatcacayg
atgtggtaaa aggtatabat

Ebhtettettt biattbtott

(193)
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ttatcactat atatagtgtt
geatttacaa cocaghghoa
tgttttacaa agtttotgeog
agaaticehbe ataaacacag
gttggagatt gocaghtgata
azagtttoct atccatttag
aatatittea ggtataadih
catttagsta gttocacaatt
cocoaggtcay aghbgoagtgy
ageaatacte geacctcagg
ctgctaabtbt ttamaakbtrit
tgascttcty gackoiages
Catgagacad cacacehggo
gtacataaag Latgtcclhbt

gagacgaagt titkgotett

atggeatget cttgg
caacctocty agtagotggy
tttaglhagag atgggghtic
kgatrogoes acctocageoet
gctoagggot tattttebta
tact.battyg acaggazkol
ttatttetga aaagtaaate
ggctcatcot gagthtobct

toacteacag acaagoocac

ttgtgte cag cob cag gge aga ggc gto Coby coa

too goctacegyg
zbtaceggoa Lgoaccaacs
tocatgrigyg tcaggerggt
cocaangage taggattaca
ggotagatig tcasgagdgag
gasaaggaty tgbtbtgggy
acaacaagge ccactettto
ggataaatat tocotgagooo
taaagacagt ctotekrooct

agyd cot ggt cag gea

gga gaa <ca ggcv tot got goo acc gay toc cbta godc coa act caa-caa

acc tga 2af gtaagtacdc ccoacctogtc cagactgtgg ggoagsagtt

¢tacagtgge cateagacca gocacacaca ctgatcageco

gactotgget gggaggavat chbttghbttbg ttgattsatt

cocaceeaty gotggoatea

tgttgactos cococaasag

Lrazcasatt aatcatitba aactgaatac attotgooat ggaaazazag caggatgcaa

tEagcagatg ttgtgtggaa scacacttas thtaggtgga aggtgtotga goaggtgaca

6420

1239

1258

1358

1435

1473

15335

1588

17T

1835

1892

1859

2013

2079

2132

2199

2259

2319

2379

2438

2439

2559

2819

2668

2716

2765

2825

2885

2945

3005
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tttatgagac cbggetcatt

atgcaggrag aggaggoage

agcagugett gagaggtact

acctegggea cagatoagoa

agoeatager tygcagyaga

goabgaceud aacgaggooe

tgggazgeet ghggeggaca

acadgaggely caggocczga

caggctgcty gagotbgggt

tcagacagoo tgacaccaac

ctoaagagge tgaggaggic

ccatgaccay cgooggaygoc

atgraggags gygatagagy

coggagetgs tgacageoct

aataaccage Togecttoac

ctterggged tocagggaaa

tytgttigas aatgoaactt

cteogeecatet toctgboctt

cat gtg agg cto tgt

tgg gtg gtg oot ggg

<210>
<2llx
=312
=213»

=400

Mat Arg Leu Leu Val

1

<210>
<211
212>
<212

<400

Ll

23

PRT

Homo sapiens

9

tatgageoag gagootgget
zagggtgasqg ggcargagty
COCAJAATOr dagyaceala
tgoaggtoac cagcagugga
tzaggoagors coagagatye
agaagagoaa ggctgcoota
ggccoasgot caggagogot
gcagatatta actggaghtg
agggoagygea gaktocccaay
ckggggrice tgoctgaact
coggecceas thgckectob
tocatgockt toocagutac
gaggaAgoan gacagcatga
trettocaaa erggcateac
caegggetga aggaccoonn.
agratasgat ctaattottg
azttgtgtEt toctoteoret

gqtecctotty totactcatt

aaa ¢ee Lgo aag ctt gag

gea cbke cca cay gty

s 10
Phe Ser Ile Phe Ssr Thr &lu
20
10
3o
DRT
Homo saplens
20
TIL0

gaggeeryty
gogtatggaz
gotgootgty
gtoggoctaa
CRYCATHEAF
tecdtgagge
gegageanco
clagadtag
aggagactyt
ctgeageece
goggcoakyy
“aagyyggaty
etocagoege
acecagoegy
IRDOMDRNCA
ctttgaaathk
SUCcECAATC

gekectocoa

(194)
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gagghgyyge
gacagatogh
azococighbgg
ggstocagag
catceagyct
ctggggacac
agttocetge
gtggaagagt
ggacectgay
agtgcccact
cecatggggl
ctoageighg
agacchttoboe
coaggataaa
cgaaaagcoo
tttbtttaaa

tggctectgac

gga cat

cca gag coo ogo otk

Leu Sexr Ser Len Len Cys Tle Leu Lew Leu Cys

15

3085

1385

3185

3245

3305

2366

34328

3485

3545

3508

2665

3725

I7HE

3845

3305

3965

4025

40871

4129

4158
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Gly Lyg& Axg Rhvg Pro Ala Lys Als Trp Sexr Gly Arg Arg Thr Arg Leu
bl & 10 28

Cys Cys His Axg Val Pro Ser Pro Asn Ser Thr &sn Leu Lys
20 25 30

<2102 11

«21ll= 28

<212> FRT

=213» Home sapiens

«400> 11
Gly Big His Val Arg Leu Cys Lys Fro Oy= Lys Leu Glu Pro &lu Fro
1 5 10 is

Arg Leu Trp Val Val Pra @ly Bla Len Ero Gln Val
20 25

=210 12

«21i> 11

<212> PRT

<213» Human immuncdeficiensy virus type 2

<40Q0x 12

Tyr 8ly hyy Lys Lys Ary Arg Oln Avg Avyg Arg
i 5 ic

<210 13

211> 15

212> BRT

<213> Artificial Sequence

<220
<223> Description of Artificial Sequence: internalizing
domain derived from HIV tat protein

<400 13
Gly @ly Gly @ly Tyr Gly Arg Lys Lys Arg Arg Gln Arg Axg Ary
1 5 10 15

<210 14

<Z1l= 21

<212> DNR

<213> Artificial Sequence

<220>
<223> Description of Artificial Secguence: PCR primer
corresponding to human SECS-1

<300 14
Cocaactcoaa faaacctgaa a 21

<210= 15
<21d= 17

«218> DNA

<213» Artificial Sequence

a/10
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<2303
«223> Deacription of aArtificial Seguemce: PCR primer
corresponding to homan SBOS-1

<400= 15
gggaccacty gakgebg 17

210> 18§

=211> 21

=212> CNA

=213> Artificial Secuence

<330
<2232 Description of Artificial Seguence: FCR primer
correspending te murine SECS-1

<400= 16
actcoggote coteactaty a 21

210> 17

<2xl> 23

<212> DG

=213> Artificial Seguence

<220>
<223> Description of argificial Seguence: FCR primer
corresponding to murine SECS-1

<200> 17
akgtgggeat catcaacgcoct tea 23

«270= 18

<211> 43

«212» DNA

«213= Axtificial Segquence

<220
<2337 Description of Artificial Sequence: BCR primer
corresponding to human SECS-1

<400s 16
aaztaacaba Lgaascgbcg bocagebasa goctgghboag go 4z

=210> 1%

<211 34

<213 DNA

«213> Artificial Secuence

<320
<323» Description of artificial sequence: PCR primex

¢orresponding Lo human SECS-1

=400 1%
gutgatggtg atggtgcace tgtgggagty coce 34

s/10
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=210>
<211z
<2137
<213

=220
<223

«300>

20
37

DA

Artificial Sequence

Description of Avbificial Sequeance:
corresponding to Imman SECS-1

20

gtggtagtgy tagtogtagt asctatocta ggtatit

<210>
<211=
=212x
«213>

220>
=233

<300>

L

FCR. primer

SEC8-1 antigen

a1

11

PRT

Axtificial Seaguence

Degeripiticn of Artificial Sequence:

21

Cys Trp Val Val Pro Gly Rla Leu Pro Gln Ile
5 10

lo/10
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Soares_Dieckgraefe_colon_NHCD Heme sapiens
cONA clone IMAGE:25206b8 &', wRNA sequence
the wheTe document

X DATABASE EMBL ‘dnline!
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5 April 1957 {1297-04-05}
HILLIER ET AL.: "Generation and amalysis
of 280,000 human expressed sequence tags”
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cited in the application
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tumor NbHOT Homo sapiens cDNA clone
IKAGE: 713624 5°, mRNA sequence
\ the whole document
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Acc. No. AAZ38890,
A March 1997 (1997-03-06)
MARRA ET AL.: "The WashU Mouse EST
Project”
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clone IMAGE:697921 5°, mRNA sequence
the whole docurent
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10 August 1996 {1996-06-10)
FiARRA ET AL.: “The Washl Mouse EST
Project”
APDOZ16Z9B1
ID: MMA17989, mh4Bh07.r]1 Soares mouse
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clone IMAGE:445780 5', mRNA sequence
the whole document
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Ciwdon o dcameny, wih iz, of the.
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%

X

HENNINGAN ROBERT F ET AL:
"Fos—transformation activates genes
associated with invasion.”

ONCOGENE,

vol. 9, no. 12, 1994, pages 3691-3600,
{PODOBR5432

ISSN: 0950-9232

cited 1n the application

page 3594; figura 5

% DATABASE EMBL ‘Online!

fce. Ho. $74257, 28 Jure 1995 (1995-06-28)
HEMNTGAN ET AL.: "Fos-transformation
activates genes asseciated with invasion.™
the whole document

WO 00 43509 A (SMITHKLINE BEECHAM BIOLODG
JYINALS BASSOLS CARLOTA (BE))

27 July 2000 {2000-07-27)

SEQ ID HO°s 14 7
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..1ationa] appication Mo,
INTERNATIONAL SEARCH REPORT PCT/US 00/32479

Box | Observations where certain claims wera found unssarchabla (Continuation of ilem 1 of first sheet}

This Inkeanistional Seanh Report Des pol begs estatlivhad in respact of ceran daime nde: Adticle 17(2{a) lor e Tolieving remson:

5. [K] crais ros:
bocause they felale 16 subject Maler ntk requinod 1o Be searched by s Authority, narmaly:

se¢ FURTHER INFORMATION sheei PCT/ISA/ZIO0

Claims Nos.: 18, 19, 31, 32, 33, 34, 36

betauss they ralate to parte of the IRe Matonal Application thay do nmoompr; wﬂr 0 PrR&arined MEouUlRMERE o sUth
an axtent that ne meaninglul International Search can ke canied auk, specifical

see FURTHER INFORMATION sheat PCT/ISA/210

a ] comime recs.

berause I.ht! &re dapendent ciaime and are nat drafled in atcorderce with e seceid and third $eitences of Rule B.4(a).

Box I Cbservations where unity of Invention is lacking {Continuation of item 2 of firgt sheeal)

Tis |rer nafional Seznching Autharity found milige inventons in tés internetional applcatian, as follkews:

1. Az il reyuired additonsl seurd lees vane trnely paid Uy Wiz spplicanl, Biis Intesnaiional Search Report covens sl
seerzhabie claims.

2 [:I A8 all soeithabic <lAIME Collkd be searched without efford [Ustifying an atiddional e, 1hs ALNOLTY dd nol invite payment
af any addidonal fee.

a D As onty scme of tha required acditonal search fees wara timely paid by the appiicant, thie IMamational Search Report
wovess only ihose clalme for which feas were paid, speclically claims Nos..

4. D No 1aquired agdliional search fees were fimaly pait by the applicant. {.‘nnssquanily this international Search Aeporl i
realicled 0 the invantian first mentoned in the clairms; iL 19 coveret by caima Nos,

FRemark on Protest D The acditianal search fass were accompanied by the applicant's protest.

D e, presast acerampanisd tha payment of andditonsl 3eard feas.

Fomn PGTASAR210 (continualion af first sheet (1)) luly 1988)
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INTERNATIONAL SEARCH REPORT International Appltcation Mo, PCTAIS 00 A2479

FURTHER INFORMATICN CONTINUET FROM  PCTASA/ 210

Gontinuation of Box 1.1

Although claims 33, 48, 49, 54 are direcied to a method of treatment of
the human/animal body, the search has been carried out and based an the
allaged effects of the compound/compesitian.

Although claim 56 is directed to a diagnostic method practised on the
human/animal bady, the search has been carried out and based on the
aileged effects of the compound/composition.

Continuation of Box I.2

Claims Mos.: 18, 19, 31, 32, 33, 34, 35

Fresent claims 18, 19, 31, 32, 33, 34, 35 relate to a compounds defined
by reference to a desirable characteristic or property, namely to be a
selective binding agent or an antagonist te the Secs-1 polypeptide as set
ovt in SEQ ID NO's: 2 and §.

The claims cover all compounds having this characteristic or property,
whereas the application provides support within the meaning of Article 6
FCT and/or disclosure within the meaning of Article 5 PCT For only a very
1imited number of such compounds. In the preseni case, the claims so lack
support, and the application sa iacks disclosure, that a meaningful
search aver the whele of the claimed scope is impossible. Independent of
the above reasoning, the claims also lack elarity (Article & PCT). An
attempt is made to define the compounds by reference te a result to he
aciiaved, Again, this lack of clarity in the present case is such as to
render & meaningful search over the whole of the claimed scope
impossible. Consequently, the search has been carried out for those parts
of the claims which appear to be c¢lear, supported and disclosed, namely
those garts relating to the selective binding agent as restricted to
antibodies.

The applicant’s attention 15 drawn to the fact that claims, or parts of
claims, relating te inventions in respect of which no international
search report has been established need not be the subject of an
international preliminary examination (Rule §6.1(e) PCT). The applicant
is advised that the EPQ policy when acting as an Internationa
Preliminary Examining Authority is normally not to carry out a
preliminary exazmination on matter which has not been searched. This is
the case irrespective of whether or not the claims are amended follewing
receipt of the search report or during any Chapter TI procedure.
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A61P19/00 A61P19/08 A61P19/10 A61P35/00 A61P43/00.111 C07K14/47 CO07K16/18 C07K16/42
C07K16/46 CO7K17/08 CO7K19/00 C12N1/15 C12N1/19 C12N1/21 C12P21/02.C C12P21/08 C12Q1
/02 C12N15/00.C C12N5/00.A C12N5/00.B A61K37/02

4B024/AA01 4B024/AA11 4B024/BA80 4B024/CA04 4B024/DA02 4B024/DA06 4B024/EA04 4B024
/GA13 4B024/GA14 4B024/HA01 4B024/HA04 4B024/HA14 4B063/QA01 4B063/QA05 4B063/QQ53
4B063/QQ79 4B063/QR56 4B063/QR77 4B063/QS25 4B063/QS34 4B063/QS36 4B063/QX01 4B063
/QX07 4B064/AG01 4B064/AG26 4B064/AG27 4B064/CA02 4B064/CA10 4B064/CA19 4B064/CA20
4B064/CC24 4B064/CE12 4B064/CE13 4B064/DA01 4B064/DA13 4B065/AA91Y 4B065/AA93X 4B065
/AA93Y 4B065/AB01 4B065/BA02 4B065/BA03 4B065/BA0S 4B065/CA24 4B065/CA25 4B065/CA44
4B065/CA46 4C084/AA02 4C084/AA07 4C084/AA13 4C084/BA01 4C084/BA08 4C084/BA22 4C084
/BA23 4C084/CA18 4C084/CA25 4C084/DC50 4C084/NA14 4C084/ZA511 4C084/ZA671 4C084
/ZA701 4C084/ZA811 4C084/ZA961 4C084/ZA971 4C084/ZB261 4C084/2C211 4C084/Z2C351 4C084
/ZC412 4C084/2C541 4H045/AA10 4HO045/AA11 4H045/AA20 4H045/AA30 4H045/BA21 4H045/BA41
4H045/BA56 4H045/CA40 4H045/DA75 4H045/DA76 4H045/EA20 4HO045/EA50 4HO045/FA74 4H045
/GA26
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Ala Va1, Leu, e Val
Arg Tys, Gln, Asn Tys
Asn Gn Gin
Asp Gra Gia
Cys Ser, Ala er
Gin Asn Asn
Gia Asp Asp
(57 Pro, Ala Ala
s Asn, Gin, Lys, Arg Arg
e Teu, Val, Met, Ala, Teu
Phe, ~ B4 o
Leu Zovm o = 1e, Tle
Val, Met, Ala, Phe
Lys Arg, 1,4 =7 = ~ BssR, Arg
Gin, Asn
™Met Leu, Phe, Te Tea
“Phe Ten, Val, Hie, Ala, Teu
Tyr
Pro Ala Gly
Ser Thr, Ala, Cys Thr
Thr Ser Ser
Trp Ty, Phe Tyr
Tyr Trp, Phe, 1hr, Ser Phe
~al Tie, Met, Leu, Phe, Tea

Ala, /Lo 2




