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Figure 2
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Figure 6

Native vs. Recombinant fPL Calibrators
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Figure 9

Rat (SEQ ID NO.: 12) MLMLWTFAV-LLGAVAGKEVCFDKLGCFSDDAPWSGTIDRPLKALPWSPAQINTRFLLYT 59
Mouse (SEQ ID NO.: 13) MLMLWTFAV-LLGAVAGREVCFDKLGCFSDDAPWSGTLDRPLKALPWSPAQINTRFLLYT 59
Human (SEQ ID NO.: 14) MLPLWTLSL~LLGAVAGKEVCYERLGCFSDDSPWSGITERPLHILPWSPKDVNTRFLLYT 59
Feline (SEQ ID NO.: 3) MLLIWILSL-LLGAVVGKEICFPRLGCFSDDAPWAGIAQRPLKILPWPPKDVNTRFLLYT 59
Horse (SEQ ID NO.: 15) ----WILSL-LLGAVVGNEVCYERLGCFSDDSPWAGIVERPLKILPWSPEKVNTRFLLYT 55
Dog (SEQ ID NO.: 16) MVSIWTTALFLLGARAKAKEVCYEQIGCFSDAEPWAGTAIRPLKVLPWSPERIGTRFLLYT 60

Fhkkkhkhkdhhhkhkhdkhhdhdhkhkhdhdhhbhkhddkhrhhhhkhdhbkhhrrdhhhbhhdhrrh

Rat NENQDNYQKIT-SDASSIRNSNFKTNRKTRIIIHGFIDKGEENWLSDMCKNMFKVESVNC 118
Mousge NENPDNYQLIT~SDASNIRNSNFRTNRKTRIIIHGFIDKGEENWLSDMCKNMFRVESVNC 118
Human NENPNNFQEVA-ADSSSISGSNFKTNRKTRFITHGFIDKGEENWLANVCKNLFKVESVNC 118
Feline NENPNNFEEII-ADESTIMSSNFNTDRKTRFIIHGFIDKGEENWLSKICKNLFTVESVNC 118
Horse NENPDNFQEIV-ADPSTIQSSNFNTGRKTRFIIHGFIDKGEESWLSTMCQNMFKVESVNC 114
Dog NKNPNNFQTLLPSDPSTIEASNFQTDKKTRFTIHGFINKGEENWLLDMCKNMFKVEEVNC 120

dekdkhkhhhhkhhkhkdhdbdhdbhbbbdhrhhhrhhdhhbhhhhdhdhbdhhbhbdbhhhrrhst

Rat ICVDWKGGSRATYTQATQONVRVVGAEVALLVNVLKSDLGHPPDNVHLIGHSLGSHVAGER 178
Mouse ICVDWKGGSRTTYTQATQNVRVVGAEVALLVNVLQSDLGY SLNNVHL IGHSLGSHIAGEA 178
Human ICVDWKGGSRTGYTQASONIRIVGAEVAYFVEFLQSAFGYSPSNVHVIGHSLGAHAAGEA 178
Feline ICVDWKSGSKTGYTQASQNIRIVGAEVAYFVEVLOSAFGYSPSNVHI IGHSLGAHAAGEA 178
Horse ICVDWKSGSRTAYSQASQNVRIVGAEVAYLVCVLQSSFDYSPSNVHIIGHSLGSHAAGEA 174
Dog ICVDWKRGSQTSYTQAANNVRVVGAQVAQMLSMLSANY SYSPSQVQLIGHSLGAHVAGEA 180
LR T e T T T
Rat GKRTFGAIGRITGLDAAEPYFQGTPEEVRLDPTDAQFVDAIHTDAAPIIPNLGFGMSQTV 238
Mouse GKRTFGAIGRITGLDPAEPYFQGTPEEVRLDPTDAQFVDAIHTDAGPIIPNLGFGMSQTV 238
Human GRRTNGTIGRITGLDPAEPCFQGTPELVRLDPSDAKFVDVIHTDGAPIVPNLGFGMSQVV 238
Feline GRRINGTAGRITGLDPAEPCFEGTPDLVRLDPSDALFVDVIHTDAAPIIPNMGFGMSQTV 238
Horse GRRTNGAVGRITGLDPAEPCFQGTPELVRLDPSDAQFVDVIHTDIAPFIPNLGFGMSQTA 234
Dog GSRTPG-LGRITGLDPVEASFQGTPEEVRLDPTDADFVDVIHTDAAPLIPFLGFGTSQOM 239

Kkkhkdhhkkhdkhdkhhhrkhddhbhrrbdbrdkhrkhbkhhbbrbhrbhhbddhhkbrhrdbdd

Rat GHLDFFPNGGMEMPGCQRNILSQIVDIDGIWEGTRDFAACNHLRSYKYYTDSIVNPTGFS 298
Mouse GHLDFFPNGGIEMPGCQKNILSQIVDIDGIWEGTRNFAACNHLRSYKFYTDSIVNPTGFA 298
Human GHLDFFPNGGVEMPGCKKNILSQIVDIDGIWEGTRDFAACNHLRSYKYYTDSIVNPDGFA 298
Feline GHLDFFPNGGKEMPGCQKNILSQIVDIDGIWEGTRDFVACNHLRSYKYYSDSILNPDGFA 298
Horse GHLDFFPNGGKEMPGCQKNVLSQIVDIDGIWQGTRDFARCNHLRSYKYYTDSILNPDGFA 294
Dog GHLDFFPNGGEEMPGCKKNALSQIVNLDGIWEGTRDFVACNHLRSYKYYSESILNPDGFA 299

khdkkhhhhhhkhhbhhkhdhhkhhhhkhhhhdhhhbbhdhhhbdohbdrdbrrdhhhrhdridd

Rat GFSCSSYNVFSANKCFPCGSEGCPQMGHYADKYPGKTKELYQKFYLNTGDKSNFARWRYQ 358
Mouse GFSCSSYSLFTANKCFPCGSCGCPQMGHYADRY PGKTSRLYQTFYLNTGDKSNFARWRYQ 358
Human GFPCASYNVFTANKCFPCPSGGCPOMGHYADRYPGKTNDVGQKFYLDTGDASNFARWRYK 358
Feline GFPCASYSVFSANKCFPCPSEGCPOMGHYADRFPGKTNGVGQIFYLNTGDATNFARWRYK 358
Horse GFSCASYSDFTANKCFPCSSEGCPQMGHYADRFPGRTKGVGQLFYLNTGDASNFARWRYR 354
Dog SYPCASYRAFESNKCFPCPDQGCPQMGHYADKFAVKTSDETQKYFLNTGDSSNFARWRYG 359

Ihkkhhhkkhdhhhdhdhdhhhhhhhhbkhkhkdhdhhkhhhhhdhdk ks ddodhd bk bdokkdhkd

Rat VIVTLSGQKVTGHILVSLFGNGGNSKQYEVFKGSLHPGDTHVKEFDSDMDVGDLQKVKFI 418
Mouse VIVTLSGQKVTGHILVSLFGNGGNSKQYEVFKGSLOPGTSHVNEFDSDVDVGDLQKVKFT 418
Human VSVTLSGKKVTGHILVSLFGNKGNSKQYEIFKGTLKEDSTHSNEFDSDVDVGDLOMVKFT 418
Feline VAVTLSGRKVTGHVLVTLFGNKCNSKQYEIFKGTLQPDSTHSNEFDSDVDVGDLQKVKFI 418
Horse VDVTLSGKKVTGHVLVSLFGNKGNSRQYEIFQGTLKPDNTYSNEFDSDVEVGDLEKVKFI 414
Dog VSITLSGKRATGQAKVALFGSKGNTHQFNIFKGILKPGSTHSNEFDARKLDVGTIEKVKFL 419
EE L g Y R R R T 2 T T R R G g goggp)
Rat WYNNVINPTLPKVGASRISVERNDGR - VFNFCSQDTVREDVLLTLSAC 465
Mouse WYNNVINPTLPKVGASRITVERNDGR - VFNFCSQETVREDVLLTLSPC 465
Human WYNNVINPTLPRVGASKIIVETNVGK- QFNFCSPETVREEVLLTLTPC 465
Feline WYNRVINPTLPRVGASKIMVERNDGK - VFNFCSQETVREDILLTLTPC 465
Horse WYNNVINLTLPKVGASKITVERNDGS - VFNFCSEETVREDVLLTLTAC 461
Dog WRNNVVNPTFPKVGAAKITVQKGEEKTVHSFCSESTVREDVLLTLTPC 467

khkkkhhhhhhdhhhhkhkkhkhkkrhhhrxrhkrhhhkhhhhhhk
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FELINE PANCREATIC LIPASE

This application claims the benefit of priority to U.S. Pro-
visional Application Ser. No. 60/980,029, filed Oct. 15, 2007,
which is incorporated herein by reference in its entirety.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The invention is related to the detection of pancreatic
lipase. More specifically, the invention relates to feline pan-
creatic lipase polypeptides, polyrnucleotides encoding the
polypeptides, antibodies specific for the polypeptides, meth-
ods for producing recombinant fPLP, methods of using the
polypeptides and antibodies to detect pancreatic lipase in
biological samples, and methods for diagnosing pancreatitis
in an animal.

2. Description of Related Art

Lipases are water-soluble enzymes that hydrolyze water-
insoluble substrates into more polar lipolysis products. Sev-
eral lipases have been identified in microorganisms, plants,
and animals (Lin, Y. H., Yu, C., Huang, A. H., 1986. Substrate
specificities of lipases from corn and other seeds. Arch. Bio-
chem. Biophys. 244, 346-356; Jaeger, K. E., Ransac, S., Dijk-
stra, B. W., Colson, C., van Heuvel, M., Misset, O., 1994,
Bacterial lipases. FEMS Microbiology Reviews 15, 29-63;
Petersen, S. B., Drablos, F., 1994. A sequence analysis of
lipases, esterases, and related proteins. In: Woolley, P,
Petersen, S. B. (Eds.), Lipases—their structure, biochemistry,
and application, Cambridge University Press, Cambridge, pp.
23-48). Lipases share a common triad of amino acids (serine,
aspartic or glutamic acid, and histidine) in the active site,
which is also shared with serine proteases (Svendsen, A.,
1994. Sequence comparisons within the lipase family. In:
Woolley, P, Petersen, S. B. (Eds.), Lipases—their structure,
biochemistry, and application, Cambridge University Press,
Cambridge, pp. 1-21).

Another common feature of almost all lipases is glycosy-
lation site motifs. Many lipases have been shown to be related
phylogenetically. The pancreatic lipase gene family is a large
gene family with 9 subfamilies (Petersen and Drablos, 1994
Carriere, F., Bezzine, S., Verger, R., 1997. Molecular evolu-
tion of the pancreatic lipase and two related enzymes towards
different substrate selectivities. Journal of Molecular Cataly-
sis B: Enzymatic 3, 55-64; Carriere, F., Withers-Martinez, C.,
Van Tilbeurgh, H., Roussel, A., Cambillau, C., Verger, R.,
1998. Structural basis of the substrate selectivity of pancre-
atic lipases and some related proteins. Biochim. Biophys.
Acta Rev. Biomembr. 1376, 417-432). In addition there are
other groups of phylogenetically related lipases, and yet other
lipases that do not belong to a defined gene family (Anderson,
R. A, Sando, G. N., 1991. Cloning and expression of cDNA
encoding human lysosomal acid lipase/cholesteryl ester
hydrolase. Similarities to gastric and lingual lipases. J. Biol.
Chem. 266, 22479-22484).

The main function of lipases is the hydrolysis of lipids. A
lipase is needed whenever an apolar lipid needs to cross a
biological membrane. Triglycerides are prime examples of
apolar lipids. Thus lipase is needed in order for triglycerides
to be absorbed from the intestinal tract. There are two diges-
tive lipases in most vertebrate species, i.e., a preduodenal
lipase and classical pancreatic lipase (Carriere, F., Gargouri,
Y., Moreau, H., Ransac, S., Rogalska, E., Verger, R., 1994.
Gastric lipases: cellular, biochemical and kinetic aspects. In:
Woolley, P, Peterson, S. B. (Eds.), Lipases—their structure,
biochemistry, and application, Cambridge University Press,
Cambridge, pp. 181-205). Preduodenal lipase has been
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shown to originate from a single tissue in all species exam-
ined to date. A pharyngeal lipase was identified in cows and
sheep, a lingual lipase in rats and mice, and a gastric lipase in
human beings, monkeys, horses, pigs, guinea pigs, cats, and
dogs. No preduodenal lipase could be identified in chickens.
Inhuman beings and dogs it has been shown that gastric lipase
contributes significantly to the digestion of dietary triglycer-
ides. However, pancreatic lipase (also called classical pancre-
atic lipase) is the most important enzyme in the digestion of
dietary triglycerides (Carriere, F., Moreau, H., Raphel, V.,
Laugier, R., Benicourt, C., Junien, J.-L., Verger, R., 1991.
Purification and biochemical characterization of dog gastric
lipase. Eur. J. Biochem. 202, 75-83; Cartiere, F., Barrowman,
I A, Verger, R., Laugier, R., 1993a. Secretion and contribu-
tion to lipolysis of gastric and pancreatic lipases during a test
meal in humans. Gastroenterol. 105, 876-888).

It has recently been shown by immunolocalization that
pancreatic lipase is detected only in pancreatic acinar cells in
clinically healthy animals, suggesting that classical pancre-
atic lipase may be an ideal marker for function and pathology
of the exocrine pancreas (Steiner, J. M., Berridge, B. R.,
Wojcieszyn, I., Williams, D. A., 2002. Cellular immunolo-
calization of gastric and pancreatic lipase in various tissues
obtained from dogs. Am. J. Vet. Res. 63, 722-727). This
hypothesis has been confirmed in clinical studies that have
shown that the measurement of pancreatic lipase immunore-
activity in serum is a specific marker for exocrine pancreatic
function and also highly sensitive for pancreatitis in the ani-
mals, such as dogs (Steiner, J. M., Broussard, J., Mansfield, C.
S., Gumminger, S. R., Williams, D. A. 2001a. Serum canine
pancreatic lipase immunoreactivity (cPLI) concentrations in
dogs with spontaneous pancreatitis. J. Vet. Int. Med. 15, 274;
Steiner, J. M., Gumminger, S. R., Rutz, G. M., Williams, D. A.
2000b. Serum canine pancreatic lipase immunoreactivity
(cPLI) concentrations in dogs with exocrine pancreatic insuf-
ficiency. J. Vet. Int. Med. 15, 274, Steiner, J. M., Gumminger,
S.R., Williams, D. A. 2000 ¢. Development and validation of
an enzyme-linked immunosorbent assay (ELISA) for the
measurement of canine pancreatic lipase immunoreactivity
(cPLI) in serum. J. Vet. Int. Med. 15,311).

Pancreatic lipase has an approximate molecular weight of
50 kilodaltons. The purification of classical pancreatic lipase
has been reported in many species (Rathelot, J., Julien, R.,
Bosc-Bieme, 1., Gargouri, Y., Canioni, P., Sarda, L., 1981.
Horse pancreatic lipase. Interaction with colipase from vari-
ous species. Biochimie 63, 227-234; Bosc-Bierne, 1., Rath-
elot, J., Perrot, C., Sarda, L., 1984. Studies on chicken pan-
creatic lipase and colipase. Biochim. Biophys. Acta 794,
65-71; and U.S. Pat. No. 6,855,506).

Pancreatitis is a common condition in cats. Clinical symp-
toms of pancreatitis are non-specific and the disease can be
difficult to diagnose. Thus, most cases remain undiagnosed.
Pancreatitis is associated with an increased amount of diges-
tive enzymes and zymogens leaking into the blood stream.
One of these enzymes is pancreatic lipase. A number of
assays have been developed to detect the presence of lipase in
serum by use of catalytic assays. However, these assays lack
sensitivity and specificity for pancreatic lipase in both human
beings and animals. Lipase levels are affected by both pan-
creatic and non-pancreatic conditions such as kidney or liver
diseases or administration of corticosteroids. Further, many
cell types other than pancreatic cells also secret lipases. Thus,
the changes in lipase activities do not necessarily reflect the
presence of pancreatitis. What is desirable is reagents and a
simple and rapid method for sensitive and specific detection
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of pancreatic lipase protein in a easily obtainable biological
sample, without the need of taking biopsy samples and the use
of immunohistochemistry.

The Applicants have previously developed an assay for
detecting canine pancreatic lipase in a biological sample (co-
pending application U.S. patent application Ser. No. 11/107,
086, filed Apr. 15, 2005, published as U.S. Patent Application
Publication No. 2005-0233368, which is incorporated herein
by reference in its entirety). However, because of the innate
differences existing between canine and feline, the levels of
feline pancreatic lipase in the serum sample of a feline subject
with sub-clinical and mild form of pancreatitis are much
lower than those in canine. Thus, there exists a need for
reagents specific for feline pancreatic lipase protein (fPLP)
and a simple and sensitive method to enable accurate detec-
tion of fPLP and early diagnosis of feline diseases relating to
fPLP.

SUMMARY OF THE INVENTION

In one aspect, the invention is directed to an isolated
nucleic acid molecule having a nucleotide sequence encoding
feline pancreatic lipase polypeptides (fPLP), allelic variants
or fragments thereof. The invention includes vectors and host
cells containing the sequences, and methods for expressing
the polypeptides in the host cells.

The invention is also directed to monoclonal antibodies
selected from the group consisting of FPL 17A.1D.12 and
FPL2 35B.4B.1. The invention also provides for a cell line
producing or secreting the monoclonal antibodies. In one
embodiment, the invention provides for a cell line with an
ATCC patent deposit number PTA-8506 or PTA-8507. The
invention further provides for a monoclonal antibody that
competes with the FPL 17A.1 D.12 and/or FPL2 35B.4B.1
for binding with feline pancreatic lipase.

Another aspect of the invention is directed to methods for
determining the presence or amount of feline pancreatic
lipase in a biological sample. The method includes using the
monoclonal antibodies to specifically bind to feline pancre-
atic lipase polypeptides in the sample. The method includes
using standards containing purified native or recombinant
feline pancreatic lipase and comparing the levels of binding
of the monoclonal antibody to the antigen in the standard with
the binding in the sample in order to determine the presence
and/or amount of the feline pancreatic lipase protein in the
sample.

A further aspect of the invention is directed to methods for
determining or diagnosing an animal subject, such as a feline
subject, at risk for developing a condition relating to abnor-
mal expression of feline pancreatic lipase protein. The abnor-
mal expression may involve abnormal levels or abnormal
pattern of expression of the protein in the animal. Such con-
dition includes but is not limited to pancreatitis. In certain
embodiments, the condition is identified by immunohis-
tochemistry of tissue section from biopsy, and more prefer-
ably, by ELISA or similar types of immunoassay measuring
the levels of fPLP in serum sample of the animal.

Further aspects of the invention are directed to devices and
kits for performing methods for detecting and/or quantifying
feline pancreatic lipase in biological samples.

BRIEF DESCRIPTION OF THE FIGURES

FIG. 1 depicts the primer design for the identification and
amplification of feline pancreatic lipase. Shown are a series of
degenerate primers for 3’'RACE, 5'RACE, as well as primers
designed for the amplification and subcloning of the feline
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pancreatic lipase gene. Specifically, RACES primer (SEQ ID
NO:4) is the sense primer, designed based on alignments of
published lipase sequences. See U.S. Patent Application Pub-
lication No. 2005-0233368. The designations for degenerate
nucleotides are the following: ris A or G,y is Cor T, h is A,
C,orT,and vis A, C, or G. UPM primers (SEQ ID NO:5 and
SEQ ID NO:6) are Universal Primer Mix for RACE amplifi-
cation. Kc616 primer (SEQ ID NO:7) was designed based on
sequence of feline pancreatic lipase gene obtained from 3'
RACE experiment. Kc626 and Ke630 (SEQ 1D NO:8 and
SEQ ID NO:9) are primers for amplifying full length {PL
PCR product. Fpl-4_xholStop and fpl_HindIIl primers
(SEQIDNO:10 and SEQID NO:11) are designed for cloning
the full length fPL gene as an Xhol/HindIII fragment into
pBACI.

FIG. 2 shows a flow chart and schematic diagram of the
cloning of full length fPL ¢cDNA from pancreas RNA.

FIG. 3 shows the cDNA sequence of the feline pancreatic
lipase gene, designated fPL. (SEQ ID NO:2)

FIG. 4 shows the amino acid sequence of translated feline
pancreatic lipase protein, designated fPLP (SEQ 1D NO:3).
The amino acid sequence was deduced from the cDNA
sequence as identified by SEQ ID NO:2.

FIG. 5 shows a photograph of Coomassie-Blue stained
SDS electrophoresis of recombinant fPLP purified from
transfected SF9 cell culture in a representative experiment.
Source of sample loaded in each lane is indicated as the
following: Lane 1—clarified SF9 culture supernatant, vol-
ume 1.1 L, protein concentration 9.8 mg/ml, total protein
10,830 mg; lane 2—dialysate, volume 1.1 L, protein concen-
tration 0.77 mg/ml, total protein 8§50 mg; lane 3—filtrate/load
sample, volume 1.1 L, protein concentration 1.06 mg/ml,
total protein 1,100 mg; lane 4—pooled fractions after SP
column chromatography, volume 0.02 L, protein concentra-
tion 0.55 mg/ml, total protein 11 mg; lane 5-SP pool dialyzed,
volume 0.02L, protein concentration 0.43 mg/ml, total pro-
tein 8.7 mg; and lane 6—final fPLP filtrate, volume 0.012 L,
protein concentration 0.35 mg/ml, total protein 4.2 mg.

FIG. 6 shows the results of an ELISA assay determining
dose responsiveness of the feline pancreatic lipase mono-
clonal antibodies FPL 17A.1D.12 and FPL2 35B.4B.1 to
equivalent concentrations of native fPLP extracted from
feline pancreases, and recombinant fPLP. In this experiment,
FPL 17A.1D.12 was used as capture antibody, and FPL2
35B.4B.1 was used as detection antibody.

FIG. 7 shows a diagram depicting the comparison of detec-
tion sensitivity of feline pancreatic lipase monoclonal anti-
body of the invention (Panel B) with that of the canine pan-
creatic lipase monoclonal antibody (Panel A). Under
equivalent ELISA assay conditions, the feline monoclonal
antibody generates equivalent signal at an antigen concentra-
tion that is ten times lower than the concentration of canine
pancreatic lipase protein. In this experiment, FPL 17A.1D.12
was used as capture antibody, and FPL2 35B.4B.1 was used
as detection antibody.

FIG. 8 shows a diagram depicting dose response of native
fPLP in two feline serum samples—one from a cat with a
normal pancreas (M) and one from a cat with an inflamed
pancreas (A)—in comparison with recombinant fPLP refer-
ence standards. Independent confirmation of these samples
was performed by assaying for feline pancreatic lipase immu-
noreactivity (fPLI). The normal sample yields no significant
response while the sample from the cat with pancreatic
inflammation produces a significant elevated response. In this
experiment, FPL, 17A.1D.12 was used as capture antibody,
and FPL2 35B.4B.1 was used as detection antibody.
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FIG. 9 shows an amino acid sequences alignment between
pancreatic lipases from rat (Accession No. NP__037293)
(SEQ ID NO:12), mouse (NP_081201) (SEQ ID NO:13),
human (CAH72667) (SEQ ID NO:14), feline (SEQ ID
NO:3), equine (CAA46961) (SEQ ID NO:15), and canine
(NP__001003319) (SEQ ID NO:16).

DETAILED DESCRIPTION

As used herein, the singular forms “a,” “an”, and “the”
include plural referents unless the context clearly dictates
otherwise.

The N-terminal amino acid sequence from purified feline
pancreatic lipase has been reported (Steiner and Williams,
U.S. Pat. No. 6,855,506):

KEIXaaFPRLGXaaFSDDA [SEQ ID NO:1]

Xaa indicates unknown amino acid residue. Based on this
published amino acid sequence and on sequence similarities
among pancreatic lipases of other species, a series of degen-
erate primers were designed and used for 3'RACE (Rapid
Amplification of ¢cDNA Ends) from which the complete 3'
end of the gene was obtained. Similarly, SRACE was used to
obtain the 5' end of the gene. The primers used for 3' and 5'
RACE are shown in FIG. 1. The complete gene sequence
(cDNA) and translated amino acid sequence is shown in
FIGS. 3 and 4.

Accordingly, in one aspect the invention is directed to
feline cDNA molecules (e.g. designated herein fPL, SEQ ID
NO. 2), which encode feline lipase proteins such as feline
pancreatic lipase protein or polypeptide (e.g. designated
herein as fPLP, SEQ ID NO. 3), {PLP protein, fragments
thereof, derivatives thereof, and variants thereof are collec-
tively referred to herein as polypeptides of the invention or
proteins of the invention.

Accordingly, in one aspect, the invention is directed to
isolated nucleic acid molecules encoding polypeptides of the
invention or biologically active portions thereof. The present
invention provides nucleic acid sequences that encode protein
molecules that have been identified as being members of the
lipase family of proteins and are related to the pancreatic
lipase subfamily (protein sequence is provided in FIG. 4,
cDNA sequence is provided in FIG. 3). The peptide
sequences provided in FIG. 4, as well as the obvious conser-
vative amino acid substitutions and allelic variants will be
referred herein as fPLP, the lipase peptides of the present
invention, lipase peptides, or peptides/polypeptides/proteins
of the present invention. The terms peptide, polypeptide and
protein are used herein interchangeably.

In another aspect, the invention provides an isolated feline
pancreatic lipase polypeptide having an amino acid sequence
selected from the group consisting of (a) the amino acid
sequence of SEQ ID NO:3, (b) an amino acid sequence of an
allelic variant of SEQ ID NO:3, wherein the allelic variant is
encoded by a nucleic acid that hybridizes under stringent
conditions to the complementary strand of a nucleic acid
molecule of SEQ ID NO:2, and (¢) an antigenic fragment of
an amino acid sequence of any of the polypeptide sequences
of (a) or (b), wherein the fragment specifically binds to the
feline pancreatic lipase monoclonal antibodies FPL
17A.1D.12 and/or FPL2 35B.4B.1.

The present invention provides isolated peptide, polypep-
tide, and protein molecules that consist of, consist essentially
of, or comprise the amino acid sequences of the lipase pep-
tides disclosed in the FIG. 4, (encoded by the nucleic acid
molecule shown in FIG. 3), as well as all obvious variants of
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these peptides that are within the ability of one of skill in the
art to make and use. Some of these variants are described in
detail below.

As used herein, a peptide is said to be “isolated” or “puri-
fied” when it is substantially free of cellular material or free of
chemical precursors or other chemicals. The peptides of the
present invention can be purified to homogeneity or other
degrees of purity. The level of purification will be based on the
intended use. The critical feature is that the preparation allows
for the desired function of the peptide, even if in the presence
of considerable amounts of other components.

In some uses, “substantially free of cellular material”
includes preparations of the peptide having less than about
30% (by weight) other proteins (i.e., contaminating protein),
less than about 20% other proteins, less than about 10% other
proteins, or less than about 5% other proteins. When the
peptide is recombinantly produced, it can also be substan-
tially free of culture medium, or other components, i.e., less
than about 40% (by weight), 30% or 20% of the protein
preparation.

The language “substantially free of chemical precursors or
other chemicals” includes preparations of the peptide in
which it is separated from chemical precursors or other
chemicals that are involved in its synthesis. In one embodi-
ment, the language “substantially free of chemical precursors
or other chemicals” includes preparations of the lipase pep-
tide having less than about 30% (by dry weight) chemical
precursors or other chemicals, less than about 20% chemical
precursors or other chemicals, less than about 10% chemical
precursors or other chemicals, or less than about 5% chemical
precursors or other chemicals.

The isolated lipase peptide can be purified from cells or
tissues that naturally express it, purified from cells that have
been altered to express it (recombinant), or synthesized using
known protein synthesis methods. For example, a nucleic
acid molecule encoding the lipase peptide is cloned into an
expression vector, the expression vector introduced into a
host cell and the protein expressed in the host cell. The protein
can then be isolated from the cells by an appropriate purifi-
cation scheme using standard protein purification techniques.
Many of these techniques are described in detail below.

Accordingly, the present invention provides proteins that
consist of the amino acid sequences provided in F1G. 4 (SEQ
ID NO:3), for example, proteins encoded by the cDNA
nucleic acid sequences shown in FIG. 3 (SEQ ID NO:2). The
amino acid sequence of such a protein is provided in FIG. 4.
A protein consists of an amino acid sequence when the amino
acid sequence is the final amino acid sequence of the protein.

The present invention further provides proteins that consist
essentially of the amino acid sequences provided in FIG. 4
(SEQID NO:3), for example, proteins encoded by the cDNA
nucleic acid sequences shown in FIG. 3 (SEQ ID NO:2). A
protein consists essentially of an amino acid sequence when
such an amino acid sequence is present with only a few
additional amino acid residues, for example from about 1 to
about 100 or so additional residues, typically from 1 to about
20 additional residues in the final protein.

The present invention further provides proteins that com-
prise the amino acid sequences provided in FI1G. 4 (SEQ ID
NO:3), for example, proteins encoded by the cDNA nucleic
acid sequences shown in FIG. 3 (SEQ 1D NO:2). A protein
comprises an amino acid sequence when the amino acid
sequence is at least part of the final amino acid sequence of the
protein. In such a fashion, the protein can be only the peptide
or have additional amino acid molecules, such as amino acid
residues (contiguous encoded sequence) that are naturally
associated with it or heterologous amino acid residues/pep-
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tide sequences. Such a protein can have a few additional
amino acid residues or can comprise several hundred or more
additional amino acids. The preferred classes of proteins that
are comprised of the lipase peptides of the present invention
are the naturally occurring mature proteins. A brief descrip-
tion of how various types of these proteins can be made/
isolated is provided below.

The lipase peptides of the present invention can be attached
to heterologous sequences to form chimeric or fusion pro-
teins. Such chimeric or fusion proteins comprise a lipase
peptide operatively linked to a heterologous protein having an
amino acid sequence not substantially homologous to the
lipase peptide. “Operatively linked” or “operably linked”
indicates that the lipase peptide and the heterologous protein
are fused in-frame. The heterologous protein can be fused, for
example, to the N-terminus or C-terminus of the lipase pep-
tide.

In some uses, the fusion protein does not affect the activity
of the lipase peptide per se. For example, the fusion protein
can include, but is not limited to, enzymatic fusion proteins,
for example beta-galactosidase fusions, yeast two-hybrid
GAL fusions, poly-His fusions, MYC-tagged, His-tagged
and Ig fusions. Such fusion proteins, particularly poly-His
fusions, can facilitate the purification of recombinant lipase
peptide. In certain host cells (e.g., mammalian host cells),
expression and/or secretion of a protein can be increased by
using a heterologous signal sequence.

A chimeric or fusion protein can be produced by standard
recombinant DNA techniques. For example, DNA fragments
coding for the different protein sequences are ligated together
in-frame in accordance with conventional techniques. In
another embodiment, the fusion gene can be synthesized by
conventional techniques including automated DNA synthe-
sizers. Alternatively, PCR amplification of gene fragments
can be carried out using anchor primers which give rise to
complementary overhangs between two consecutive gene
fragments which can subsequently be annealed and re-ampli-
fied to generate a chimeric gene sequence (see Ausubel et al.,
Current Protocols in Molecular Biology, 1992). Moreover,
many expression vectors are commercially available that
already encode a fusion moiety (e.g., a GST protein). A lipase
peptide-encoding nucleic acid can be cloned into such an
expression vector such that the fusion moiety is linked in-
frame to the lipase peptide.

As mentioned above, the present invention also provides
and enables obvious variants of the amino acid sequence of
the proteins of the present invention, such as naturally occur-
ring mature forms of the peptide, allelic/sequence variants of
the peptides, non-naturally occurring recombinantly derived
variants of the peptides, and paralogs of the peptides. Such
variants can readily be generated using art-known techniques
in the fields of recombinant nucleic acid technology and
protein biochemistry. It is understood, however, that variants
exclude any amino acid sequences disclosed prior to the
invention.

Such variants can readily be identified/made using molecu-
lar techniques and the sequence information disclosed herein.
Further, such variants can readily be distinguished from other
peptides based on sequence and/or structural homology to the
lipase peptides of the present invention. The degree of homol-
ogy/identity present will be based primarily on whether the
peptide is a functional variant or non-functional variant, and
the amount of divergence present in the paralog family.

To determine the percent identity of two amino acid
sequences or two nucleic acid sequences, the sequences are
aligned for optimal comparison purposes (e.g., gaps can be
introduced in one or both of a first and a second amino acid or
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nucleic acid sequence for optimal alignment and non-ho-
mologous sequences can be disregarded for comparison pur-
poses). In a preferred embodiment, at least 30%, 40%, 50%,
60%, 70%, 80%, 90%, or 95% or more of the length of a
reference sequence is aligned for comparison purposes. The
amino acid residues or nucleotides at corresponding amino
acid positions or nucleotide positions are then compared.
When a position in the first sequence is occupied by the same
amino acid residue or nucleotide as the corresponding posi-
tion in the second sequence, then the molecules are identical
at that position (as used herein amino acid or nucleic acid
“identity” is equivalent to amino acid or nucleic acid “homol-
ogy”). The percent identity between the two sequences is a
function of the number of identical positions shared by the
sequences, taking into account the number of gaps, and the
length of each gap, which need to be introduced for optimal
alignment of the two sequences.

The comparison of sequences and determination of percent
identity and similarity between two sequences can be accom-
plished using a mathematical algorithm. (Computational
Molecular Biology, Lesk, A. M., ed., Oxford University
Press, New York, 1988; Biocomputing: Informatics and
Genome Projects, Smith, D. W., ed., Academic Press, New
York, 1993; Computer Analysis of sequence Data, Part 1,
Griffin, A. M., and Griffin, H. G., eds., Humana Press, New
Jersey, 1994; Sequence Analysis in Molecular Biology, von
Heinje, G., Academic Press, 1987; and Sequence Analysis
Primer, Gribskov, M. and Devereux, J., eds., M Stockton
Press, New York, 1991). In a preferred embodiment, the pet-
cent identity between two amino acid sequences is deter-
mined using the Needleman and Wunsch (J. Mol. Biol. (48):
444-453 (1970)) algorithm which has been incorporated into
the GAP program in the GCG software package (available at
http://www.gcg.com), using either a Blossom 62 matrix or a
PAM?250 matrix, and a gap weight of 16, 14,12, 10, 8, 6, or 4
and a length weight of 1, 2, 3, 4, 5, or 6. In yet another
preferred embodiment, the percent identity between two
nucleotide sequences is determined using the GAP program
in the GCG software package (Devereux, J., et al, Nucleic
Acids Res. 12(1):387 (1984)) (available at http://www.gcg-
.com), using a NWSgapdna.CMP matrix and a gap weight of
40, 50, 60, 70, or 80 and a length weight of 1, 2, 3, 4, 5, or 6.
In another embodiment, the percent identity between two
amino acid or nucleotide sequences is determined using the
algorithm of E. Myers and W. Miller (CABIOS, 4:11-17
(1989)) which has been incorporated into the ALIGN pro-
gram (version 2.0), using a PAM120 weight residue table, a
gap length penalty of 12 and a gap penalty of 4.

The nucleic acid and protein sequences of the present
invention can further be used as a “query sequence” to per-
form a search against sequence databases to, for example,
identify other family members or related sequences. Such
searches can be performed using the NBLAST and XBLAST
programs (version 2.0) of Altschul, et al. (J. Mol. Biol. 215:
403-10 (1990)). BLAST nucleotide searches can be per-
formed with the NBLAST program, score=100,
wordlength=12 to obtain nucleotide sequences homologous
to the nucleic acid molecules of the invention. BLAST protein
searches can be performed with the XBLAST program,
score=50, wordlength=3 to obtain amino acid sequences
homologous to the proteins of the invention. To obtain gapped
alignments for comparison purposes, Gapped BLAST can be
utilized as described in Altschul et al. (Nucleic Acids Res.
25(17):3389-3402 (1997)). When utilizing BLAST and
gapped BLAST programs, the default parameters of the
respective programs (e.g., XBLAST and NBLAST) can be
used.
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Full-length pre-processed forms, as well as mature pro-
cessed forms, of proteins that comprise one of the peptides of
the present invention can readily be identified as having com-
plete sequence identity to one of the lipase peptides of the
present invention as well as being encoded by the same
genetic locus as the lipase peptide provided herein.

Allelic variants of a lipase peptide can readily be identified
as being a feline protein having a high degree (significant) of
sequence homology/identity to at least a portion of the lipase
peptide as well as being encoded by the same genetic locus as
the lipase peptide provided herein. As used herein, two pro-
teins (or a region of the proteins) have significant homology
when the amino acid sequences are typically at least about
70-80%, 80-90%, and more typically at least about 90-95% or
more homologous. In preferred embodiments, the variant of
the fPLP shares at least 85%, at least 90% or at least 95%
amino acid sequence homology with the {PLP identified by
SEQ ID NO:3. A significantly homologous amino acid
sequence, according to the present invention, will be encoded
by a nucleic acid sequence that will hybridize to a lipase
peptide encoding nucleic acid molecule under stringent con-
ditions as more fully described below.

Paralogs of a lipase peptide can readily be identified as
having some degree of significant sequence homology/iden-
tity to at least a portion of the lipase peptide, as being encoded
by a gene from felines, and as having similar activity or
function. Two proteins will typically be considered paralogs
when the amino acid sequences are typically at least about
60%, or greater, and more typically at least about 70% or
greater homology through a given region or domain. Such
paralogs will be encoded by a nucleic acid sequence that will
hybridize to a lipase peptide encoding nucleic acid molecule
under moderate to stringent conditions as more fully
described below.

Non-naturally occurring variants of the lipase peptides of
the present invention can readily be generated using recom-
binant techniques. Such variants include, but are not limited
to deletions, additions and substitutions in the amino acid
sequence of the lipase peptide. For example, one class of
substitutions is conserved amino acid substitution. Such sub-
stitutions are those that substitute a given amino acid in a
lipase peptide by another amino acid of like characteristics.
Typically seen as conservative substitutions are the replace-
ments, one for another, among the aliphatic amino acids Ala,
Val, Leu, and Ile; interchange of the hydroxyl residues Ser
and Thr; exchange of the acidic residues Asp and Glu; sub-
stitution between the amide residues Asn and Gln; exchange
of the basic residues Lys and Arg; and replacements among
the aromatic residues Phe and Tyr. Guidance concerning
which amino acid changes are likely to be phenotypically
silent are found in Bowie et al., Science 247:1306-1310
(1990). Other commonly known conservative amino acid
substitutions are shown in the following table.

TABLE 1

Amino Acid Substitutions

Preferred

Original Residues ~ Exemplary Substitutions Substitutions
Ala Val, Leu, Ile Val

Arg Lys, Gln, Asn Lys

Asn Gln Gln

Asp Glu Glu

Cys Ser, Ala Ser

Gln Asn Asn

Glu Asp Asp
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TABLE 1-continued
Amino Acid Substitutions
Preferred

Original Residues ~ Exemplary Substitutions Substitutions
Gly Pro, Ala Ala
His Asn, Gln, Lys, Arg Arg
Ile Leu, Val, Met, Ala, Len

Phe, Norleucine
Leu Norleucine, Ile, Val, Ile

Met, Ala, Phe
Lys Arg, 1,4 Diamino- Arg

butyric Acid, Gln, Asn
Met Leu, Phe, Ile Len
Phe Leu, Val, Ile, Ala, Tyr Len
Pro Ala Gly
Ser Thr, Ala, Cys Thr
Thr Ser Ser
Trp Tyr, Phe Tyr
Tyr Trp, Phe, Thr, Ser Phe
Val Ile, Met, Leu, Phe, Ala, Len

Norleucine

In certain embodiments, the invention provides fPLP vari-
ants that have one or more amino acid substitutions in regions
that are not highly conserved among pancreatic lipases i1so-
lated from different species. An amino acid sequence align-
ment of pancreatic lipase from different species is shown in
FIG. 9.

Variant lipase peptides can be fully functional or can lack
function in one or more activities, e.g. ability to bind sub-
strate, ability to hydrolyze substrate, etc. Fully functional
variants typically contain only conservative variation or
variation in non-critical residues or in non-critical regions.
Functional variants can also contain substitution of similar
amino acids that result in no change or an insignificant change
in function. Alternatively, such substitutions may positively
or negatively affect function to some degree.

Amino acids that are essential for function can be identified
by methods known in the art, such as site-directed mutagen-
esis or alanine-scanning mutagenesis (Cunningham et al.,
Science 244:1081-1085 (1989)). The latter procedure intro-
duces single alanine mutations at every residue in the mol-
ecule. The resulting mutant molecules are then tested for
biological activity such as lipase activity or in assays such as
an in vitro proliferative activity. Sites that are critical for
binding partner/substrate binding can also be determined by
structural analysis such as crystallization, nuclear magnetic
resonance or photoaffinity labeling (Smith et al., . Mol. Biol.
224:899-904 (1992); de Vos et al. Science 255:306-312
(1992)).

The present invention further provides fragments of the
lipase peptides, in addition to proteins and peptides that com-
prise and consist of such fragments. The term “fragment” as
used herein refers to a peptide or polypeptide sequence that is
shorter than the full length sequence as identified in SEQ ID
NO:3. The fragments to which the invention pertains, how-
ever, are not to be construed as encompassing fragments that
may be disclosed publicly prior to the present invention.

As used herein, a fragment comprises at least 8, 10, 12, 14,
16, or more contiguous amino acid residues from a lipase
peptide. Such fragments can be chosen based on the ability to
retain one or more of the biological activities of the lipase
peptide or could be chosen for the ability to perform a func-
tion, e.g. bind a substrate or actas an immunogen. Particularly
important fragments are biologically active fragments, pep-
tides that are, for example, about 8 or more amino acids in
length. Such fragments will typically comprise a domain or
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motif of the lipase peptide, e.g., active site, a transmembrane
domain or a substrate-binding domain. Further, possible frag-
ments include, but are not limited to, domain or motif con-
taining fragments, soluble peptide fragments, and fragments
containing immunogenic structures. Predicted domains and
functional sites are readily identifiable by computer programs
well known and readily available to those of skill in the art
(e.g., PROSITE analysis).

Polypeptides often contain amino acids other than the 20
amino acids commonly referred to as the 20 naturally occut-
ring amino acids. Further, many amino acids, including the
terminal amino acids, may be modified by natural processes,
such as processing and other post-translational modifications,
or by chemical modification techniques well known in the art.
Common modifications that occur naturally in lipase peptides
are described in basic texts, detailed monographs, and the
research literature, and they are well known to those of skill in
the art.

Known modifications include, but are not limited to, acety-
lation, acylation, ADP-ribosylation, amidation, covalent
attachment of flavin, covalent attachment of a heme moiety,
covalent attachment of a nucleotide or nucleotide derivative,
covalent attachment of a lipid or lipid derivative, covalent
attachment of phosphotidylinositol, cross-linking, cycliza-
tion, disulfide bond formation, demethylation, formation of
covalent crosslinks, formation of cystine, formation of pyro-
glutamate, formylation, gamma carboxylation, glycosyla-
tion, GPI anchor formation, hydroxylation, iodination,
methylation, myristoylation, oxidation, proteolytic process-
ing, phosphorylation, prenylation, racemization, selenoyla-
tion, sulfation, transfer-RNA mediated addition of amino
acids to proteins such as arginylation. and ubiquitination.

Such modifications are well known to those of skill in the
art and have been described in great detail in the scientific
literature. Several particularly common modifications, glyco-
sylation, lipid attachment, sulfation, gamma-carboxylation of
glutamic acid residues, hydroxylation and ADP-ribosylation,
for instance, are described in most basic texts, such as Pro-
teins—Structure and Molecular Properties, 2nd Ed., T. E.
Creighton, W. H. Freeman and Company, New York (1993).
Many detailed reviews are available on this subject, such as
by Wold, F., Posttranslational Covalent Modification of Pro-
teins, B. C. Johnson, Ed., Academic Press, New York 1-12
(1983); Seifter et al. (Meth. Enzymol. 182: 626-646 (1990))
and Rattan et al. (Ann. N.Y. Acad. Sci. 663:48-62 (1992)).

Accordingly, the lipase peptides of the present invention
also encompass derivatives or analogs in which a substituted
amino acid residue is not one encoded by the genetic code, in
which a substituent group is included, in which the mature
lipase peptide is fused with another compound, such as a
compound to increase the half-life of the lipase peptide (for
example, polyethylene glycol), or in which the additional
amino acids are fused to the mature lipase peptide, such as a
leader or secretory sequence or a sequence for purification of
the mature lipase peptide or a pro-protein sequence.

Antibodies

The invention also provides antibodies that selectively bind
to one of the peptides of the present invention, a protein
comprising such a peptide, as well as variants and fragments
thereof. In one aspect, the invention is directed to monoclonal
antibodies selected from the group consisting of FPL
17A.1D.12 and FPL.2 35B.4B.1. In another aspect, the mono-
clonal antibody specifically binds to the feline pancreatic
lipase protein. As used herein, an antibody specifically or
selectively binds a target peptide when it binds the target
peptide and does not significantly bind to unrelated proteins.
An antibody is still considered to selectively bind a peptide
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even if it also binds to other proteins that are not substantially
homologous with the target peptide so long as such proteins
share homology with a fragment or domain of the peptide
target of the antibody. In this case, it would be understood that
antibody binding to the peptide is still selective despite some
degree of cross-reactivity.

As used herein, an antibody is defined in terms consistent
with what is recognized within the art: they are multi-subunit
proteins produced by a mammalian organism in response to
an antigen challenge. The term “antibody” includes, butis not
limited to, both naturally occurring and non-naturally occur-
ring antibodies. As used herein, the term “antibody” is
intended to refer broadly to any immunologic binding agent
such as IgG, IgM, IgA, IgD and IgE. The antibodies of the
present invention include polyclonal antibodies and mono-
clonal antibodies, as well as fragments of such antibodies,
including, but not limited to, Fab or F(ab'),, and Fv fragments.

Many methods are known for generating and/or identifying
antibodies to a given target peptide. Several such methods are
described by Harlow, Antibodies, Cold Spring Harbor Press,
(1989).

In general, to generate antibodies, an isolated peptide or
DNA encoding the peptide is used as an immunogen and is
administered to a mammalian organism, such as a rat, rabbit
or mouse. The full-length protein, an antigenic peptide frag-
ment or a fusion protein can be used as antigens. Particularly
important fragments are those covering functional domains,
and domain of sequence homology or divergence amongst the
family, such as those that can readily be identified using
protein alignment methods. Fragments that are unique to a
particular member of the family are of interest for generating
antibody specific for the member.

Antibodies are preferably prepared from regions or dis-
crete fragments of the lipase proteins. Antibodies can be
prepared from any region of the peptide as described herein.
However, preferred regions will include those involved in
function/activity and/or lipase/binding partner interaction.

An antigenic fragment will typically comprise at least 8
contiguous amino acid residues. The antigenic peptide can
comprise, however, at least 10, 12, 14, 16 or more amino acid
residues. Such fragments can be selected on a physical prop-
erty, such as fragments correspond to regions that are located
on the surface of the protein, e.g., hydrophilic regions or can
be selected based on sequence uniqueness.

In one aspect, the antibodies of the invention are mono-
clonal antibodies produced by a mouse hybridoma cell line.
This cell line can be made by fusing a mouse myeloma cell
line with the spleen cells from mice that have been injected
with the complete feline pancreatic lipase protein, or anti-
genic portions thereof. Any one of a number of myeloma cells
may be used, as is known by one of skill in the art. Available
murine myeloma lines, such as those from the American Type
Culture Collection (ATCC), 10801 University Boulevard,
Manassas, Va., 20110-2209, may be used in the generation of
hybridoma cell line. As more completely described in the
Examples below, the hybridoma cell lines of the invention
have been deposited with the American Tissue Culture Col-
lection on Jun. 26, 2007. These cell lines have been assigned
Patent Deposit Numbers PTA-8506 and PTA-8507. The
deposits will be maintained under the terms of the Budapest
Treaty on the International Recognition of the Deposit of
Microorganisms. The deposits are provided as a convenience
to those of skill in the art and are not an admission that the
deposit is required under 35 U.S.C. §112. The antibodies
secreted from the cell lines with the deposit number PTA-
8506 and PTA-8507 have been designated FPL 17A.1D.12
and FPL.235B.4B.1, respectively. The invention in one aspect
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provides fPLP monoclonal antibodies FPL 17A.1D.12 and
FPL2 35B.4B.1. In another aspect, the invention provides a
monoclonal antibody that competes with FPL 17A.1D.12
and/or FPL2 35B.4B.1 for binding to feline pancreatic lipase
protein. Inyet another aspect, the invention provides cell lines
with deposit numbers PTA-8506 and PTA-8507. Throughout
the description, the antibody designations FPL 17A.1D.12
and FPL2 35B.4B.1 may be used interchangeably with PTA-
8506 and PTA 8507, respectively.

Polyclonal antibodies to feline pancreatic lipase have been
described by Steiner et al. (U.S. Pat. No. 6,855,506, which is
incorporated herein in its entirety). However, monoclonal
antibodies ofthe claimed invention exhibit greater specificity
for fPLP. Further, the monoclonal antibodies produced by
hybridoma cell lines exhibit less variability and more repro-
ducibility than those seen in polyclonal antibodies produced
from different bleeding from one animal or from different
animals.

The antibodies can be used to isolate one of the proteins of
the present invention by standard techniques, such as affinity
chromatography or immunoprecipitation. The antibodies can
facilitate the purification of the natural protein from cells and
recombinantly produced protein expressed in host cells. In
addition, such antibodies are useful to detect the presence of
one of the proteins of the present invention in cells, tissues or
fluids to determine the pattern of expression of the protein
among various tissues in an organism and over the course of
normal development. Further, such antibodies can be used to
detect protein in situ, in vitro, or in a cell lysate or supernatant
in order to evaluate the abundance and pattern of expression.
Also, such antibodies can be used to assess abnormal tissue
distribution or abnormal expression during development or
progression of a biological condition related to abnormal
expression of fPLP. Additionally, such antibodies can be used
to measure the level of the fPLP in a biological sample, such
as serum sample, for determination or diagnosis of a certain
condition. Particularly, the condition is feline pancreatitis.
Antibody detection of circulating fragments of the full length
protein can be used to identify turnover of the full length
protein.

Further, the antibodies can be used to assess disease states
such as in active stages of the disease or in subclinical stage of
the disease. The antibodies can also be used to assess an
individual’s predisposition toward certain diseases. When a
disorder is caused by an inappropriate tissue distribution of
the protein, incorrect developmental expression of the pro-
tein, abnormal levels of expression of the protein, or abnor-
mally processed protein, the antibody prepared against the
normal protein can be used to detect and diagnose the disor-
der. Ifa disorder is characterized by a specific mutation in the
protein, antibodies specific for this mutant protein can be used
to assay for the presence of the specific mutant protein.

Polynucleotides

The invention provides isolated polynucleotides encoding
the feline pancreatic lipase protein. The term “lipase poly-
nucleotide” or “lipase nucleic acid” includes the sequence
shown in SEQ ID NO:2, as well as variants and fragments of
the lipase polynucleotide.

An “isolated” lipase nucleic acid is one that is separated
from other nucleic acid present in the natural source of the
lipase nucleic acid. Preferably, an “isolated” nucleic acid is
free of sequences which naturally flank the lipase nucleic acid
sequence (i.e., sequences located upstream (at the 5' end) and
downstream (at the 3' ends) of the lipase nucleic acid
sequence) in the genomic DNA of the organism from which
the nucleic acid is derived. However, there can be some flank-
ing nucleotide sequences, for example up to about 5 Kb. The
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important point is that the lipase nucleic acid is isolated from
flanking sequences such that it can be subjected to the specific
manipulations described herein, such as recombinant expres-
sion, preparation of probes and primers, and other uses spe-
cific to the lipase nucleic acid sequences.

Moreover, an “isolated” nucleic acid molecule, such as a
c¢DNA or RNA molecule, can be substantially free of other
cellular material, or culture medium when produced by
recombinant techniques, or chemical precursors or other
chemical reagents when chemically synthesized. However,
the nucleic acid molecule can be fused to other coding or
regulatory sequences and still be considered isolated.

In some instances, the isolated material will form part of a
composition (for example, a crude extract containing other
substances), buffer system or reagent mix. In other circum-
stances, the material may be purified to essential homogene-
ity, for example as determined by PAGE or column chroma-
tography such as HPLC. Preferably, an isolated nucleic acid
comprises at least about 50, 80 or 90% (on a molar basis) of
all macromolecular species present.

For example, recombinant DNA molecules contained in a
vector are considered isolated. Further examples of isolated
DNA molecules include recombinant DNA molecules main-
tained in heterologous host cells or purified (partially or sub-
stantially) DNA molecules in solution. Isolated RNA mol-
ecules include in vivo or in vitro RNA transcripts of the
isolated DNA molecules of the present invention. Isolated
nucleic acid molecules according to the present invention
further include such molecules produced synthetically.

The lipase polynucleotides can encode the mature protein
plus additional amino or carboxy-terminal amino acids, or
amino acids interior to the mature polypeptide (when the
mature form has more than one polypeptide chain, for
instance). Such sequences may play a role in processing of a
protein from precursor to a mature form, facilitating protein
trafficking, prolonging or shortening protein half-life or
facilitating manipulation of a protein for assay or production,
among other things. The additional amino acids may be pro-
cessed away from the mature protein by enzymatic activities.

The lipase polynucleotides include, but are not limited to,
the sequence encoding the mature polypeptide alone, the
sequence encoding the mature polypeptide and additional
coding sequences, such as a leader or secretory sequence
(e.g., a pre-pro or pro-protein sequence), the sequence encod-
ing the mature polypeptide, with or without the additional
coding sequences, plus additional non-coding sequences, for
example introns and non-coding 5' and 3' sequences such as
transcribed but non-translated sequences that may play a role
in transcription, mRNA processing (including splicing and
polyadenylation signals), ribosome binding and stability of
mRNA. In addition, the polynucleotide may be fused to a
marker sequence encoding, for example, a peptide that facili-
tates purification. Such purification facilitating peptides are
well known to one of skill in the art, including but not limited
to His tag, and a GST protein moiety.

Lipase polynucleotides can be in the form of RNA, such as
mRNA, or in the form of DNA, including cDNA and genomic
DNA obtained by cloning or produced by chemical synthetic
techniques or by a combination thereof. The nucleic acid,
especially DNA, can be double-stranded or single-stranded.
Single-stranded nucleic acid can be the coding strand (sense
strand) or the non-coding strand (opposite or anti-sense
strand).

Lipase nucleic acid can comprise the nucleotide sequence
shown in SEQ ID NO:2, corresponding to feline cDNA. In
one embodiment, the lipase nucleic acid comprises only the
coding region.
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The invention further provides variant lipase polynucle-
otides, and fragments thereof, that differ from the nucleotide
sequence shown in SEQ ID NO:2 due to degeneracy of the
genetic code and thus encode the same protein as that encoded
by the nucleotide sequence shown in SEQ ID NO:2.

The invention also provides lipase nucleic acid molecules
encoding the variant polypeptides described herein. Such
polynucleotides may be naturally occurring, such as allelic
variants (same locus), homologs (different locus) or may be
constructed by recombinant DNA methods or by chemical
synthesis. Such non-naturally occurring variants may be
made by mutagenesis techniques, including those applied to
polynucleotides, cells, or organisms. Accordingly, as dis-
cussed above, the variants can contain nucleotide substitu-
tions, deletions, inversions and insertions.

Typically, variants have a substantial identity with a
nucleic acid molecule of SEQ ID NO:2 and the complements
thereof. Variation can occur in either or both the coding and
non-coding regions. The variations can include both conser-
vative and non-conservative amino acid substitutions.
Homologs, and allelic variants can be identified using meth-
ods well known in the art. These variants comprise a nucle-
otide sequence encoding a lipase that is at least about 60-65%,
65-70%, typically at least about 70-75%, more typically at
least about 80-85%, and most typically at least about 90-95%
or more homologous to the nucleotide sequence shown in
SEQ ID NO:2. Such nucleic acid molecules can readily be
identified as being able to hybridize under stringent condi-
tions, to the nucleotide sequence shown in SEQ ID NO:2 ora
fragment of the sequence. It is understood that stringent
hybridization does not indicate substantial homology where it
is due to general homology, such as poly A sequences, or
sequences common to all or most proteins or all lipase
enzymes. Moreover, it is understood that variants do not
include any of the nucleic acid sequences that may have been
disclosed prior to the invention.

As used herein, the term “hybridizes under stringent con-
ditions™ is intended to describe conditions for hybridization
and washing under which nucleotide sequences encoding a
polypeptide at least about 60-65% homologous to each other
typically remain hybridized to each other. The conditions can
be such that sequences at least about 65%, at least about 70%,
at least about 75%, at least about 80%, at least about 85%, at
least about 90%, or at least about 95% or more identical to
each other remain hybridized to one another. Such stringent
conditions are known to those skilled in the art and can be
found in Current Protocols in Molecular Biology, John Wiley
& Sons, N.Y. (1989), 6.3.1-6.3.6, incorporated by reference.
One non-limiting example of stringent hybridization condi-
tions are hybridization in 6x sodium chloride/sodium citrate
(SSC) at about 45° C., followed by one or more washes in
0.2xSSC, 0.1% SDS at 50-65° C. In another non-limiting
example, nucleic acid molecules are allowed to hybridize in
6x sodium chloride/sodium citrate (SSC) at about 45° C.,
followed by one or more low stringency washes in 0.2xSSC/
0.1% SDS at room temperature, or by one or more moderate
stringency washes in 0.2xSSC/0.1% SDS at 42° C., or
washed in 0.2xSSC/0.1% SDS at 65° C. for high stringency.
In one embodiment, an isolated nucleic acid molecule that
hybridizes under stringent conditions to the sequence of SEQ
ID NO:2 corresponds to a naturally-occurring nucleic acid
molecule. As used herein, a “naturally-occurring” nucleic
acid molecule refers to an RNA or DNA molecule having a
nucleotide sequence that occurs in nature (e.g., encodes a
natural protein). In another embodiment, an isolated nucleic
acid molecule that hybridizes under stringent conditions to
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the sequence of SEQ ID NO:2 corresponds to recombinant
nucleic acid molecule that does not occur in nature.

As understood as routine practice by those of ordinary skill
in the art, the exact conditions can be determined empirically
and depend on ionic strength, temperature and the concentra-
tion of destabilizing agents such as formamide or denaturing
agents such as SDS. Other factors considered in determining
the desired hybridization conditions include the length of the
nucleic acid sequences, base composition, percent mismatch
between the hybridizing sequences and the frequency of
occurrence of subsets of the sequences within other non-
identical sequences. Thus, equivalent conditions can be detet-
mined by varying one or more of these parameters while
maintaining a similar degree of identity or similarity between
the two nucleic acid molecules.

The present invention also provides isolated nucleic acids
that contain a single or double stranded fragment or portion
that hybridizes under stringent conditions to the nucleotide
sequence of SEQ ID NO:2 or the complement of SEQ ID
NO:2. In one embodiment, the nucleic acid consists of a
portion of the nucleotide sequence of SEQ ID NO:2 or the
complement of SEQ ID NO:2.

It 1s understood that isolated fragments include any con-
tiguous sequence not disclosed prior to the invention as well
as sequences that are substantially the same and which are not
disclosed. Accordingly, if a fragment is disclosed prior to the
present invention, that fragment is not intended to be encom-
passed by the invention. When a sequence is not disclosed
prior to the present invention, an isolated nucleic acid frag-
ment is at least about 6, preferably at least about 10, 13, 18,
20, 23 or 25 nucleotides, and can be 30, 40, 50, 100, 200, 500
or more nucleotides in length. Longer fragments, for
example, 30 or more nucleotides in length, which encode
antigenic proteins or polypeptides described herein are use-
ful.

Furthermore, the invention provides polynucleotides that
comprise a fragment ofthe full-length lipase polynucleotides.
The fragment can be single or double-stranded and can com-
prise DNA or RNA. The fragment can be derived from either
the coding or the non-coding sequence. In another embodi-
ment an isolated lipase nucleic acid encodes the entire coding
region.

Thus, lipase nucleic acid fragments further include
sequences corresponding to the domains, subregions, and
specific functional sites as described herein. A person of
ordinary skill in the art would be aware of the many permu-
tations that are possible.

Where the location of the domains or sites have been pre-
dicted by computer analysis, one of ordinary sill would appre-
ciate that the amino acid residues constituting these domains
can vary depending on the criteria used to define the domains.
However, it is understood that a lipase fragment includes any
nucleic acid sequence that does not include the entire gene.
The invention also provides lipase nucleic acid fragments that
encode epitope bearing regions of the lipase proteins
described herein. Nucleic acid fragments, according to the
present invention, are not to be construed as encompassing
those fragments that may have been disclosed prior to the
invention.

The nucleic acid fragments of the invention provide probes
or primers in assays such as those described below. “Probes”
are oligonucleotides that hybridize in a base-specific manner
to a complementary strand of nucleic acid. Such probes
include polypeptide nucleic acids, as described in Nielsen et
al. (1991) Science 254:1497-1500. Typically, a probe com-
prises a region of nucleotide sequence that hybridizes under
highly stringent conditions to at least about 15, typically
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about 20-25, and more typically about 40, 50 or 75 consecu-
tive nucleotides of the nucleic acid sequence shown in SEQ
ID NO:2 and the complements thereof. More typically, the
probe further comprises a label, e.g., radioisotope, fluores-
cent compound, enzyme, or enzyme co-factor.

As used herein, the term “primer” refers to a single-
stranded oligonucleotide which acts as a point of initiation of
template-directed DNA synthesis using well-known methods
(e.g., PCR,LCR)including, but not limited to those described
herein. The appropriate length of the primer depends on the
particular use, but typically ranges from about 15 to 100
nucleotides, preferably from about 15 to 30. In certain experi-
ment, the primer length can be longer. One of skill in the art
would be able to design optimal length of primer for a par-
ticular use. The term “primer site” refers to the area of the
target DNA to which a primer hybridizes. The term “primer
pair” refers to a set of primers including a 5' (upstream)
primer that hybridizes with the 5' end of the nucleic acid
sequence to be amplified and a 3' (downstream) primer that
hybridizes with the complement of the sequence to be ampli-
fied.

Where the polynucleotides are used to assess lipase prop-
erties or functions, such as in the assays described herein, all
or less than all of the entire cDNA can be useful. Assays
specifically directed to lipase functions, such as assessing
agonist or antagonist activity, encompass the use of known
fragments. Further, diagnostic methods for assessing lipase
function can also be practiced with any fragment, including
those fragments that may have been known prior to the inven-
tion. Similarly, in methods involving treatment of lipase dys-
function, all fragments are encompassed including those,
which may have been known in the art.

The lipase polynucleotides are useful as a hybridization
probe for cDNA and genomic DNA to isolate a full-length
¢DNA and genomic clones encoding the polypeptide
described in SEQ ID NO:3 and to isolate cDNA and genomic
clones that correspond to variants producing the same
polypeptide shown in SEQ ID NO:3 or the other variants
described herein. Variants can be isolated from the same
tissue and organism from which the polypeptide shown in
SEQ ID NO:3 were isolated, different tissues from the same
organism, or from different organisms. This method is useful
for isolating genes and ¢cDNA that are developmentally-con-
trolled and therefore may be expressed in the same tissue or
different tissues at different points in the development of an
organism.

The probe can correspond to any sequence along the entire
length of the gene encoding the lipase. Accordingly, it could
be derived from 5' noncoding regions, the coding region, and
3' noncoding regions. The nucleic acid probe can be, for
example, the full-length cDNA of SEQ ID NO:2 or a frag-
ment thereof that is sufficient to specifically hybridize under
stringent conditions to mRNA or DNA.

The lipase polynucleotides are also useful for constructing
recombinant vectors. Such vectors include expression vectors
that express a portion of, or all of, the lipase polypeptides.
Vectors also include insertion vectors, used to integrate into
another polynucleotide sequence, such as into the cellular
genome, to alter in situ expression of lipase genes and gene
products. For example, an endogenous lipase coding
sequence can be replaced via homologous recombination
with all or part of the coding region containing one or more
specifically introduced mutations. The lipase polynucleotides
are also useful for expressing antigenic portions of the lipase
proteins. The lipase polynucleotides are also useful for mak-
ing vectors that express part, or all, of the lipase polypeptides.
The lipase polynucleotides are also useful as hybridization
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probes for determining the level of lipase nucleic acid expres-
sion. Accordingly, the probes can be used to detect the pres-
ence of, or to determine levels of, lipase nucleic acid in cells,
tissues, and in organisms. The nucleic acid whose level is
determined can be DNA or RNA. Accordingly, probes corre-
sponding to the polypeptides described herein can be used to
assess gene copy number in a given cell, tissue, or organism.
This is particularly relevant in cases in which there has been
an amplification of the lipase genes.

Vectors/Host Cells

The invention also provides vectors containing the lipase
polynucleotides. The polynucleotides can be cloned into the
vector using molecular cloning techniques well known in the
art, for example, as described in Sambrook et al. (1989)
Molecular Cloning: A Laboratory Manual 2nd. ed., Cold
Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y.
(incorporated herein in its entirety for any purpose). The term
“vector” refers to a vehicle, preferably a nucleic acid mol-
ecule that can transport the lipase polynucleotides. When the
vector is a nucleic acid molecule, the lipase polynucleotides
are covalently linked to the vector nucleic acid. With this
aspect of the invention, the vector includes a plasmid, single
or double stranded phage, a single or double stranded RNA or
DNA viral vector, or artificial chromosome, such as a BAC,
PAC, YAC, OR MAC. The vector may or may not contain a
promoter sequence.

A vector can be maintained in the host cell as an extrach-
romosomal element where it replicates and produces addi-
tional copies of the lipase polynucleotides. Alternatively, the
vector may integrate into the host cell genome and produce
additional copies of the lipase polynucleotides when the host
cell replicates.

The invention provides vectors for the maintenance (clon-
ing vectors) or vectors for expression (expression vectors) of
the lipase polynucleotides. The vectors can function in
prokaryotic or eukaryotic cells or in both (shuttle vectors).

Expression vectors contain cis-acting regulatory regions
that are operably linked in the vector to the lipase polynucle-
otides such that transcription of the polynucleotides is
allowed in a host cell. The polynucleotides can be introduced
into the host cell with a separate polynucleotide capable of
affecting transcription. Thus, the second polynucleotide may
provide a trans-acting factor interacting with the cis-regula-
tory control region to allow transcription of the lipase poly-
nucleotides from the vector. Alternatively, a trans-acting fac-
tor may be supplied by the host cell. Finally, a trans-acting
factor can be produced from the vector itself.

It is understood, however, that in some embodiments, tran-
scription and/or translation of the lipase polynucleotides can
occur in a cell-free system.

The regulatory sequence to which the polynucleotides
described herein can be operably linked include promoters
for directing mRNA transcription. These include, but are not
limited to, the left promoter from bacteriophage lambda, the
lac, TRP, and TAC promoters from E. coli, the early and late
promoters from SV40, the CMV immediate early promoter,
the adenovirus early and late promoters, bacteriophage T3 or
T7 promoter, and retrovirus long-terminal repeats.

In addition to control regions that promote transcription,
expression vectors may also include regions that modulate
transcription, such as repressor binding sites and enhancers.
Examples include the SV40 enhancer, the cytomegalovirus
immediate early enhancer, polyoma enhancer, adenovirus
enhancers, and retrovirus LTR enhancers.

In addition to containing sites for transcription initiation
and control, expression vectors can also contain sequences
necessary fortranscription termination and, in the transcribed
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region a ribosome binding site for translation. Other regula-
tory control elements for expression include initiation and
termination codons as well as polyadenylation signals. The
person of ordinary skill in the art would be aware of the
numerous regulatory sequences that are useful in expression
vectors. Such regulatory sequences are described, for
example, in Sambrook et al. (1989) Molecular Cloning: A
Laboratory Manual 2nd. ed., Cold Spring Harbor Laboratory
Press, Cold Spring Harbor, N.Y.).

A variety of expression vectors can be used to express a
lipase polynucleotide. Such vectors include chromosomal,
episomal, and virus-derived vectors, for example vectors
derived from bacterial plasmids, from bacteriophage, from
yeast episomes, from yeast chromosomal elements, including
yeast artificial chromosomes, from viruses such as baculovi-
ruses, papovaviruses such as SV40, Vaccinia viruses, aden-
oviruses, poxviruses, pseudorabies viruses, and retroviruses.
Vectors may also be derived from combinations of these
sources such as those derived from plasmid and bacterioph-
age genetic elements, e.g. cosmids and phagemids. Appropri-
ate cloning and expression vectors for prokaryotic and
eukaryotic hosts are described in Sambrook et al. (1989)
Molecular Cloning: A Laboratory Manual 2nd. ed., Cold
Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y.

The regulatory sequence may provide constitutive expres-
sion in one or more host cells (i.e. tissue specific) or may
provide for inducible expression in one or more cell types
such as by temperature, nutrient additive, or exogenous factor
such as a hormone or other ligand. A variety of vectors pro-
viding for constitutive and inducible expression in prokary-
otic and eukaryotic hosts are well known to those of ordinary
skill in the art.

The lipase polynucleotides can be inserted into the vector
nucleic acid by well-known methodology. Generally, the
DNA sequence that will ultimately be expressed is joined to
an expression vector by cleaving the DNA sequence and the
expression vector with one or more restriction enzymes and
then ligating the fragments together. Procedures for restric-
tion enzyme digestion and ligation are well known to those of
ordinary skill in the art.

The vector containing the appropriate polynucleotide can
be introduced into an appropriate host cell for propagation or
expression using well-known techniques. Bacterial cells
include, but are not limited to, E. coli, Streptomyces, and
Salmonella typhimurium. Eukaryotic cells include, but are
not limited to, yeast, insect cells such as Drosophila, animal
cells such as COS and CHO cells, and plant cells.

As described herein, it may be desirable to express the
polypeptide as a fusion protein. Accordingly, the invention
provides fusion vectors that allow for the production of the
lipase polypeptides. Fusion vectors can increase the expres-
sion of a recombinant protein, increase the solubility of the
recombinant protein, and aid in the purification of the protein
by acting for example as a ligand for affinity purification. A
proteolytic cleavage site may be introduced at the junction of
the fusion moiety so that the desired polypeptide can ulti-
mately be separated from the fusion moiety. Proteolytic
enzymes include, but are not limited to, factor Xa, thrombin,
and enterokinase. Typical fusion expression vectors include
pGEX (Smith et al. (1988) Gene 67:31-40), pMAL (New
England Biolabs, Beverly, Mass.) and pRIT5 (Pharmacia,
Piscataway, N.J.) which fuse glutathione S-transferase
(GST), maltose E binding protein, or protein A, respectively,
to the target recombinant protein. Examples of suitable induc-
ible non-fusion E. coli expression vectors include pTrc
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(Amannetal. (1988)Gene 69:301-315) and pET 11d (Studier
etal. (1990) Gene Expression Technology: Methods in Enzy-
mology 185:60-89).

Recombinant protein expression can be maximized in host
bacteria cells by providing a genetic background wherein the
host cell has an impaired capacity to proteolytically cleave the
recombinant protein. (Gottesman, S. (1990) Gene Expression
Technology: Methods in Enzymology 185, Academic Press,
San Diego, Calif. 119-128). Alternatively, the sequence ofthe
polynucleotide of interest can be altered to provide preferen-
tial codon usage for a specific host cell, for example E. coli.
(Wada et al. (1992) Nucleic Acids Res. 20:2111-2118).

The lipase polynucleotides can also be expressed by
expression vectors that are operative in yeast. Examples of
vectors for expression in yeast e.g., S. cerevisiae include
pYepSecl (Baldari et al. (1987) EMBO J. 6:229-234), pMFa
(Kujan et al. (1982) Cell 30:933-943), pJRY 88 (Schultz et al.
(1987) Gene 54:113-123), and pYES2 (Invitrogen Corpora-
tion, San Diego, Calif.).

The lipase polynucleotides can also be expressed in insect
cells using, for example, baculovirus expression vectors.
Baculovirus vectors available for expression of proteins in
cultured insect cells (e.g., Sf9 and Sf21 cells) include the pAc
series (Smith et al. (1983) Mol. Cell. Biol. 3:2156-2165) and
the pVL series (Lucklow et al. (1989) Virology 170:31-39).

In certain embodiments of the invention, the polypeptides
described herein are expressed in mammalian cells using
mammalian expression vectors. Examples of mammalian
expression vectors include pCDMS (Seed, B. (1987) Nature
329:840), pMT2PC (Kauffman et al. (1987) EMBO J. 6:187-
195). The polypeptide of the invention can be transiently
expressed in the cell transfected with the expression vector.
Alternatively, once the expression vector polynucleotide is
integrated into the cell genome, the polypeptide of the inven-
tion can be stably expressed in the cell.

The expression vectors listed herein are provided by way of
example only of the well-known vectors available to those of
ordinary skill in the art that would be useful to express the
lipase polynucleotides. The person of ordinary skill in the art
would be aware of other vectors suitable for maintenance,
propagation, or expression of the polynucleotides described
herein. These are found for example in Sambrook et al. (1989)
Molecular Cloning: A Laboratory Manual 2nd, ed., Cold
Spring Harbor Laboratory, Cold Spring Harbor Laboratory
Press, Cold Spring Harbor, N.Y.

The invention also encompasses vectors in which the
nucleic acid sequences described herein are cloned into the
vector inl reverse orientation, but operably linked to a regula-
tory sequence that permits transcription of antisense RNA.
Thus, an antisense transcript can be produced to all, or to a
portion, of the polynucleotide sequences described herein,
including both coding and non-coding regions. Expression of
this antisense RNA is subject to each of the parameters
described above in relation to expression of the sense RNA
(regulatory sequences, constitutive or inducible expression,
tissue-specific expression).

The invention also relates to recombinant host cells con-
taining the vectors described herein. Host cells therefore
include prokaryotic cells, lower eukaryotic cells such as
yeast, other eukaryotic cells such as insect cells, and higher
eukaryotic cells such as mammalian cells.

The recombinant host cells are prepared by introducing the
vector constructs described herein into the cells by techniques
readily available to the person of ordinary skill in the art.
These include, but are not limited to, calcium phosphate
transfection, DEAE-dextran-mediated transfection, cationic
lipid-mediated transfection, electroporation, transduction,
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infection, lipofection, and other techniques such as those
found in Sambrook et al. (Molecular Cloning: A Laboratory
Manual, 2d ed., Cold Spring Harbor Laboratory, Cold Spring
Harbor Laboratory=Press, Cold Spring Harbor, N.Y.).

Host cells can contain more than one vector. Thus, different
nucleotide sequences can be introduced on different vectors
of the same cell. Similarly, the lipase polynucleotides can be
introduced either alone or with other polynucleotides that are
not related to the lipase polynucleotides such as those provid-
ing trans-acting factors for expression vectors. When more
than one vector is introduced into a cell, the vectors can be
introduced independently, co-introduced or joined to the
lipase polynucleotide vector.

In the case of bacteriophage and viral vectors, these can be
introduced into cells as packaged or encapsulated virus by
standard procedures for infection and transduction. Viral vec-
tors can be replication-competent or replication-defective. In
the case in which viral replication is defective, replication will
occur in host cells providing functions that complement the
defects.

Vectors generally include selectable markers that enable
the selection of the subpopulation of cells that contain the
recombinant vector constructs. The marker can be contained
in the same vector that contains the polynucleotides described
herein or may be on a separate vector. Markers include tetra-
cycline or ampicillin-resistance genes for prokaryotic host
cells and dihydrofolate reductase or neomycin resistance for
eukaryotic host cells. However, any marker that provides
selection for a phenotypic trait will be effective.

While the mature proteins can be produced in bacteria,
yeast, mammalian cells, and other cells under the control of
the appropriate regulatory sequences, cell-free transcription
and translation systems can also be used to produce these
proteins using RNA derived from the DNA constructs
described herein.

Where secretion of the polypeptide is desired, appropriate
secretion signals are incorporated into the vector. The signal
sequence can be endogenous to the lipase polypeptides or
heterologous to these polypeptides.

Where the polypeptide is not secreted into the medium, the
protein can be isolated from the host cell by standard disrup-
tion procedures, including freeze thaw, sonication, mechani-
cal disruption, use of lysing agents and the like. The polypep-
tide can then be recovered and purified by well-known
purification methods including ammonium sulfate precipita-
tion, acid extraction, anionic or cationic exchange chroma-
tography, phosphocellulose chromatography, hydrophobic-
interaction chromatography, affinity chromatography,
hydroxylapatite chromatography, lectin chromatography, or
high performance liquid chromatography.

It is also understood that depending upon the host cell in
recombinant production of the polypeptides described herein,
the polypeptides can have various glycosylation patterns,
depending upon the cell, or maybe non-glycosylated as when
produced in bacteria. In addition, the polypeptides may
include an initial modified methionine in some cases as a
result of a host-mediated process.

It is understood that “host cells” and “recombinant host
cells” refer not only to the particular subject cell but also to the
progeny or potential progeny of such a cell. Because certain
modifications may occur in succeeding generations due to
either mutation or environmental influences, such progeny
may not, in fact, be identical to the parent cell, but are still
included within the scope of the term as used herein.

Exemplary antigenic and enzymatic characteristics of
fPLP which are exhibited by such polypeptides include lipase
activity, ability to bind with molecules with which fPLP is
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able to bind, and ability to induce production of antibody
substances which bind specifically with an epitope which
occurs at or near the surface ofthe fPLP protein. The polypep-
tides of the invention, or biologically active portions thereof,
can be operably linked with a heterologous amino acid
sequence to form fusion proteins. In addition, one or more
polypeptides of the invention or biologically active portions
thereof can be incorporated into pharmaceutical composi-
tions, which can optionally include pharmaceutically accept-
able carriers. Such pharmaceutical compositions can be used
to treat or prevent one or more of the disorders identified
herein. The invention encompasses antibody substances that
specifically bind with a polypeptide of the invention includ-
ing, for example, fPLP and fragments thereof. Exemplary
antibody substances that are included within the scope of the
invention are monoclonal and polyclonal antibodies, anti-
body fragments, single-chain antibodies, cell free antibodies,
and cell-surface-bound antibodies, and T cell receptors.
These antibody substances can be made, for example, by
providing the polypeptide of the invention to an immunocom-
petent vertebrate and thereafter harvesting blood or serum
from the vertebrate. Antibody substances can, alternatively,
be generated by screening a library of phage to identify phage
particles that display a subunit, which binds with fPLP or an
epitope thereof.

In another aspect, the invention provides methods for
detecting activity or expression of a polypeptide of the inven-
tion in a biological sample by contacting the biological
sample with an agent capable of detecting such activity (e.g.,
alabeled substrate or another compound that can be detected
after being acted upon by an active polypeptide of the inven-
tion), with an agent which binds specifically with a polypep-
tide of the invention (e.g., an antibody substance of the inven-
tion), or with an agent for detecting production of an RNA
encoding a polypeptide of the invention (e.g., a reverse tran-
scriptase primer complementary to a portion of an mRNA
encoding the polypeptide).

Method for Detecting Feline Pancreatic Lipase Protein

Inoneaspect, the invention is directed to an immunological
method for detecting the presence or amount of feline pan-
creatic lipase in a biological sample. The invention provides
methods, devices and kits that use one or more feline lipase
monoclonal antibodies. In another aspect, the method
includes calibrators and standards comprising one or more
feline pancreatic lipase polypeptides.

In one embodiment of the invention, the method for deter-
mining the presence or amount of feline pancreatic lipase
polypeptide (fPLP) in a biological sample comprises the steps
of (a) contacting the sample with a monoclonal antibody that
specifically binds fPLP; and (b) detecting the binding of the
fPLP in the sample to the antibody.

In another embodiment of the invention, the method further
comprises contacting the sample with a first monoclonal anti-
body and a second antibody to form a complex, wherein both
the first monoclonal antibody and the second antibody bind
specifically to fPLP. The presence or amount of the complex
is indicative of the presence or amount of {PLP in the sample.
In one preferred embodiment, either the first monoclonal
antibody or the second antibody is labeled. In certain embodi-
ments, the second antibody can be a polyclonal antibody or a
second monoclonal antibody.

In yet another embodiment of the invention, the first mono-
clonal antibody and the second antibody is either labeled or
immobilized on a solid substrate, and the method for deter-
mining the presence or amount of fPLP in a sample further
comprises a step of removing any unbound material from the
substrate. It is understood that the first monoclonal antibody
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and the second antibody can be added to the biological sample
either simultaneously or sequentially.

In one aspect, the current invention provides a method for
determining the presence or amount of feline pancreatic
lipase polypeptide (fPLP) in a biological sample comprising
the steps of (a) contacting the sample with a first monoclonal
antibody and a second antibody to form a complex, wherein
both the first monoclonal antibody and the second antibody
bind specifically to fPLP; and (b) detecting the presence or
amount of the complex, wherein the presence or amount of
the complex is indicative of the presence or amount of fPLP.
In yet another embodiment of the invention, between the first
monoclonal antibody and the second antibody, one comprises
a label and the other is immobilized on a solid substrate, and
wherein the presence or amount of the complex is measured
by the amount of the signal from the label bound to the
substrate. In a further embodiment of the invention, the
method further comprises a step of removing any unbound
material from the solid substrate. In a further embodiment,
the second antibody is a second monoclonal antibody.

In another embodiment of the invention, the method further
comprises the use of a standard, and comprises steps of con-
tacting the first monoclonal antibody and the second mono-
clonal antibody with a standard to form a complex, said
standard comprising recombinant fPLP; and comparing the
presence or amount of the complex formed by the first and
second monoclonal antibodies and fPLP in the sample to the
presence or amount of the complex formed by the first and
second monoclonal antibodies and fPLP in the standard. The
standard or calibrators as used herein comprises native or
recombinant fPLP.

In one embodiment of the invention, at least one of the first
monoclonal antibody and the second monoclonal antibody is
selected from the group consisting of FPL 17A.1D.12 and
FPL2 35B.4B.1. In another embodiment, the sensitivity of
detection is at least 10 pg fPLP/L. In yet another embodiment
of the invention, the sensitivity of detection is at least 1 pg
fPLP/L. As mentioned above, the mAb designations of FPL
17A.1D.12 and FPL2 35B.4B.1 are used interchangeably
with PTA-8506 and PTA-8507, respectively.

Accordingly, in one aspect, the invention provides methods
for determining the presence or amount of feline pancreatic
lipase in a biological sample comprising: (a) contacting the
sample with a first monoclonal antibody that specifically
binds feline pancreatic lipase; and (b) detecting the binding of
the feline pancreatic lipase in the sample to the first mono-
clonal antibody, wherein the first monoclonal antibody is
PTA-8506, PTA-8507, or a monoclonal antibody that com-
petes with either PTA-8506 or PTA-8507 for binding to feline
pancreatic lipase. In one embodiment, the first monoclonal
antibody 1s directly or indirectly immobilized on a solid sur-
face. In another embodiment, the detecting further comprises:
contacting the solid phase with a second antibody specific for
feline pancreatic lipase, wherein the second antibody is
directly or indirectly conjugated to a label; and detecting the
label bound to the solid phase, wherein the first monoclonal
antibody and the second antibody do not compete for binding
to the feline pancreatic lipase. In certain embodiments, the
second antibody is a second monoclonal antibody. The sec-
ond monoclonal antibody includes without limitation PTA-
8506, PTA-8507, or a monoclonal antibody that competes
with either PTA-8506 or PTA-8507 for binding to feline
pancreatic lipase.

In another aspect, the invention provides methods for
determining the presence or amount of feline pancreatic
lipase in a biological sample comprising: (a) forming a mix-
ture of the sample with a first monoclonal antibody that spe-
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cifically binds feline pancreatic lipase, wherein the first
monoclonal antibody is conjugated to a label; (b) allowing the
feline pancreatic lipase in the sample and the first monoclonal
antibody to form a complex; (c) contacting the mixture with
a second monoclonal antibody that binds to feline pancreatic
lipase wherein the second monoclonal antibody is immobi-
lized on a solid phase; and (d) detecting the presence or
amount of the label on the solid phase, wherein at least one of
the first monoclonal antibody and the second monoclonal
antibody is PTA-8506, PTA-8507, or a monoclonal antibody
that competes with either PTA-8506 or PTA-8507 for binding
to feline pancreatic lipase, and wherein the first monoclonal
antibody and the second monoclonal antibody do not com-
pete for binding to the feline pancreatic lipase.

In a further aspect, the invention provides methods for
determining the presence or amount of feline pancreatic
lipase in a biological sample comprising: (a) forming a mix-
ture of the sample with a first monoclonal antibody that spe-
cifically binds feline pancreatic lipase, wherein the first
monoclonal antibody is conjugated to a first label; (b) allow-
ing the feline pancreatic lipase in the sample and the first
monoclonal antibody to form a complex; (c) contacting the
mixture with a second monoclonal antibody that specifically
binds to feline pancreatic lipase, wherein the second mono-
clonal antibody is conjugated to a second label; and (d)
detecting the association of the labels, thereby detecting the
presence of feline pancreatic lipase in the sample, wherein at
least one of the first monoclonal antibody and the second
monoclonal antibody is PTA-8506, PTA-8507, or a mono-
clonal antibody that competes with either PTA-8506 or PTA-
8507 for binding to feline pancreatic lipase, and wherein the
first monoclonal antibody and the second monoclonal anti-
body do not compete for binding to the feline pancreatic
lipase. In certain embodiments, the label on the second mono-
clonal is a solid phase.

In another embodiment of the invention, the first and sec-
ond antibodies are added sequentially. In one embodiment,
the sample or standard is first contacted with the first mono-
clonal antibody to form a first complex, and then the first
complex is contacted with the second monoclonal antibody to
form a second complex.

In yet another embodiment, the sample or standard is first
contacted with the second monoclonal antibody to forma first
complex, wherein the first complex is contacted with the first
monoclonal antibody to form a second complex.

“Binding specificity” or “specific binding” refers to the
substantial recognition of a first molecule for a second mol-
ecule, for example a polypeptide and a polyclonal or mono-
clonal antibody, or an antibody fragment (e.g. a Fv, single
chain Fv, Fab', or F(ab"), fragment specific for the polypep-
tide.

A “specific binding pair” (sbp) is a set of two different
molecules, where one molecule has an area on its surface orin
a cavity that specifically binds to, and is therefore comple-
mentary to, an area on the other molecule. “Specific binding
partner” refers to one of these two complementarily binding
molecules. “Specific binding reagent” comprises at least one
of these complementarily binding molecules. “Specific bind-
ing pair” may refer to a ligand and a receptor, for example. In
another example, the specific binding pair might refer to an
immunological pair, for example an antigen and antibody.

“Substantial binding” or “substantially bind” refer to an
amount of specific binding or recognizing between molecules
in an assay mixture under particular assay conditions. In its
broadest aspect, substantial binding relates to the difference
between a first molecule’s incapability of binding or recog-
nizing a second molecule, and the first molecules capability
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of binding or recognizing a third molecule, such that the
difference is sufficient to allow a meaningful assay to be
conducted distinguishing specific binding under a particular
set of assay conditions, which includes the relative concen-
trations of the molecules, and the time and temperature of an
incubation. In another aspect, one molecule is substantially
incapable of binding or recognizing another molecule in a
cross-reactivity sense where the first molecule exhibits a reac-
tivity for a second molecule that is less than 25%, preferably
less than 10%, more preferably less than 5% of the reactivity
exhibited toward a third molecule under a particular set of
assay conditions, which includes the relative concentration
and incubation of the molecules. Specific binding can be
tested using a number of widely known methods, e.g., an
immunohistochemical assay, an enzyme-linked immunosor-
bent assay (ELISA), a radioimmunoassay (RIA), or a western
blot assay.

A “biological sample” refers to a sample from an animal
subject including whole blood, serum, plasma, tissue,
abdominal fluid (ascites), urine or other sample known or
suspected to contain feline pancreatic lipase.

As used herein, an antibody “comprising a label” refers to
an antibody that is directly or indirectly labeled. A “label” or
a signal generating molecule is any molecule that is bound
(via covalent or non-covalent means, alone or encapsulated)
to another molecule or solid support and that is chosen for
specific characteristics that allow detection of the labeled
molecule. Generally, labels are comprised of, but are not
limited to, the following types: particulate metal and metal-
derivatives, radioisotopes, catalytic or enzyme-based reac-
tants, chromogenic substrates and chromophores, fluorescent
and chemiluminescent molecules, and phosphors. The utili-
zation of a label produces a signal that may be detected by
means such as detection of electromagnetic radiation or direct
visualization, and that can optionally be measured. Examples
of indirect labeling include, but not limited to, addition of a
molecule that binds specifically to the first antibody, wherein
the molecule is able to produce a signal on its own or is
conjugated to another signal generating molecule. For
instance, the indirect labeling can be achieved by the interac-
tion of biotin and streptavidin, wherein a biotinylated first
antibody is contacted with the streptavidin-conjugated signal
generating molecule. The interaction of biotin and streptavi-
din confers the labeling to the first antibody. Alternatively, the
first antibody can be labeled by a third antibody that specifi-
cally binds to the first antibody, wherein the third antibody is
conjugated to a label, such as a HRPO enzyme conjugate. It is
within the knowledge and ability of one of ordinary skill in
the art to modify the invention in this aspect with regard to the
make and use of a labeled first antibody.

The label employed in the current invention could be, but is
not limited to: alkaline phosphatase; glucose-6-phosphate
dehydrogenase (“G6PDH”); horse radish peroxidase (HRP);
chemiluminescers such as isoluminol, fluorescers such as
fluorescein and rhodamine compounds; ribozymes; and dyes.

The label can directly produce a signal, and therefore addi-
tional components are not required to produce a signal. Alter-
natively, a label may need additional components, such as
substrates or co-enzymes, in order to produce a signal. The
suitability and use of such labels useful for producing a signal
are discussed in U.S. Pat. No. 6,489,309, and U.S. Pat. No.
5,185,243, which are incorporated by reference herein in their
entirety. For example, a label may be conjugated to the spe-
cific binding partner in a non-covalent fashion. Alternatively,
the label may be conjugated to the specific binding partner
covalently. U.S. Pat. No. 3,817,837, and U.S. Pat. No. 3,996,
345, which are incorporated by reference herein in their
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entirety, describe in detail example of various ways that a
label may be non-covalently or covalently conjugated to the
specific binding partner.

The antibody immobilized on a solid substrate is also
referred to as a capture antibody. The antibody in solution that
is directly or indirectly labeled is also referred to as a detec-
tion antibody. In one embodiment of the invention, the cap-
ture antibody and the detection antibody are selected from the
group consisting of FPL 17A.1D.12 and FPL2 35B.4B.1. In
one embodiment, FPL 17A.1D.12 is the capture antibody and
FPL2 35B.4B.1 is the detection antibody. In yet another
embodiment, FPL2 35B.4B.1 is the capture antibody, and
FPL 17A.1D.12 is the detection antibody.

“Solid phase”, “substrate” or “solid substrate” means a
porous or non-porous water insoluble material. Such materi-
als include a supportor a surface such as the wall of a reaction
vessel. The support can be hydrophilic or capable of being
rendered hydrophilic and includes inorganic powders such as
silica, magnesium sulfate, and alumina; natural polymeric
materials, particularly cellulosic materials and materials
derived from cellulose, such as fiber containing papers, e.g.,
filter paper, chromatographic paper, etc., synthetic or modi-
fied naturally occurring polymers, such as nitrocellulose, cel-
lulose acetate, poly (vinyl chloride), polyacrylamide, cross
linked dextran, agarose, polyacrylate, polyethylene, polypro-
pylene, poly(4-methylbutene), polystyrene, polymethacry-
late, poly(ethylene terephthalate), nylon, poly(vinyl
butyrate), etc.; either used by themselves or in conjunction
with other materials; glass available as Bioglass, ceramics,
metals, and the like. Natural or synthetic assemblies such as
liposomes, phospholipid vesicles, and cells can also be
employed.

Binding of sbp members to a support or surface may be
accomplished by well-known techniques, commonly avail-
able in the literature. See, for example, “Immobilized
Enzymes,” Ichiro Chibata, Halsted Press, New York (1978)
and Cuatrecasas, I. Biol. Chem., 245:3059 (1970). The sur-
face can have any one of a number of shapes, such as strip,
rod, particle, including bead, and the like. In one aspect, the
polypeptides of the invention include a N-terminal cysteine
residue to assist in binding the polypeptides to the solid phase
or the substrate.

The method of the invention can be optimized in many
ways and one of skill in the art could simultaneously adjust
the sample dilutions, reagent concentrations, incubation tem-
peratures and times used in the method to accomplish detec-
tion of feline pancreatic lipase.

To be useful in the detection methods of the present inven-
tion, the polypeptides are obtained in a substantially pure
form, that is, typically from about 50% w/w to more purity,
substantially free of interfering proteins and contaminants.
Preferably, the polypeptides are isolated or synthesized in a
purity of at least 80% w/w, and more preferably, in at least
about 95% w/w purity. Using conventional protein purifica-
tion techniques, homogeneous polypeptide compositions of
at least about 99% w/w purity can be obtained. For example,
the proteins may be purified by use of the antibodies
described hereinafter using the immunoabsorbant affinity
columns described hereinabove.

The method of the invention may be accomplished using
immunoassay techniques well known to those of skill in the
art, including, but not limited to, using microplates and lateral
flow devices. In one embodiment, an antibody specific for
feline pancreatic lipase protein is immobilized on a solid
support at a distinct location. Following addition of the
sample, detection of protein-antibody complexes on the solid
support can be by any means known in the art. For example,
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U.S. Pat. No. 5,726,010, which is incorporated herein by
reference in its entirety, describes an example of a lateral flow
device, the SNAP immunoassay device (IDEXX Laborato-
ries), useful in the present invention. In another aspect, the
solid support is a well of a microtiter plate.

The device of the invention may be made by immobilizing
oneormore analyte capture reagents, e.g., antibodies to feline
pancreatic lipase, onto a device or solid support so that the
analyte capture reagent will not be washed away by the
sample, diluent and/or wash procedures. One or more analyte
capture reagents can be attached to a surface by physical
adsorption (i.e., without the use of chemical linkers) or by
chemical binding (i.e., with the use of chemical linkers).
Chemical binding can generate stronger attachment of spe-
cific binding substances on a surface and provide defined
orientation and conformation of the surface-bound mol-
ecules. The analyte capture reagents include, but are not lim-
ited to, a polyclonal or monoclonal antibody to feline pancre-
atic lipase protein, or substrate to the feline pancreatic lipase
protein or a non-competitive or competitive inhibitor of the
enzyme that captures the enzyme.

In another aspect, the invention includes one or more
labeled specific binding reagents, e.g., antibodies, which can
be mixed with a test sample prior to application to a device of
the invention. In this case it is not necessary to have labeled
specific binding reagents deposited and dried on a specific
binding reagent pad in the device. A labeled specific binding
reagent, whether added to a test sample or pre-deposited on
the device, can be for example, a labeled feline pancreatic
lipase monoclonal or polyclonal antibody. The specific bind-
ing reagent can be labeled with, for example, a chemical
moiety that is coupled to the specific binding reagent to
enable detection of the specific binding reagent. The chemical
moiety may be selected from the group, including but not
limited to, a radiolabel, an enzyme such as horseradish per-
oxidase or alkaline phosphatase, streptavidin, biotin, an
epitope recognized by an antibody, and equivalents thereof.

In one embodiment of the invention, the capture reagent
and the labeled specific binding reagent are antibodies that
specifically bind feline pancreatic lipase. When the analyte
capture reagent and the labeled specific binding reagent are
antibodies that specifically bind feline pancreatic lipase, the
antibodies are different. In one aspect, the antibodies are
chosen from FPL 17A.1D.12 and FPL2 35B.4B.1.

The detection method may include the use of a standard or
calibrator such as a purified native or, preferably, recombinant
feline pancreatic lipase polypeptide. The standard can be
mixed with the monoclonal antibody or antibodies in the
same manner as the sample. The amount of binding between
the monoclonal antibody or antibodies and the standard can
be compared to the amount of binding of the antibodies to the
protein in the sample. Accordingly, because the amount of
feline pancreatic lipase in the standard is known, the amount
of protein in the sample can be determined.

The reagents, device, and method of the invention can be
applied for the determination or diagnosis of pancreatic lipase
related diseases in an animal subject. In one aspect, the inven-
tion provides a method for determining whether a feline sub-
ject has pancreatitis. The method of the invention comprises
steps of (a) obtaining a sample from the feline subject; (b)
contacting the sample with a first monoclonal antibody spe-
cific for feline pancreatic lipase polypeptide (fPLP) and a
second antibody specific for fPLP to form a complex, (c)
providing a standard, said standard comprising recombinant
fPLP; (d) contacting the standard with the first monoclonal
antibody and the second monoclonal antibody to form a com-
plex; and (e) determining whether the feline subject has pan-
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creatitis by comparing the presence or amount of the complex
formed by the first and second monoclonal antibodies with
fPLP in the sample to the presence or amount of the complex
formed by the first and second monoclonal antibodies with
fPLP in the standard, wherein the presence or amount of the
complex is measured by the amount of the label bound to the
substrate.

In one embodiment of the invention, one of the first mono-
clonal antibody and the second antibody comprises a label
and the other is immobilized on a solid substrate. In another
embodiment of the invention, the second antibody is a mono-
clonal antibody.

In yet another embodiment of the invention, the first mono-
clonal antibody comprises a label and the second monoclonal
antibody is immobilized on a solid substrate. In yet another
embodiment of the invention, the method further comprises
contacting the first and second monoclonal antibody with a
standard that comprises fPLP. The sample or standard could
be contacted with the first and the second monoclonal anti-
bodies simultaneously or sequentially.

Any or all of the above embodiments can be provided as a
kit. In one particular example, such a kit would include a
device complete with specific binding reagents (e.g., a non-
immobilized labeled specific binding reagent and an immo-
bilized analyte capture reagent) and wash reagent, as well as
detector reagent and positive and negative control reagents, if
desired or appropriate. In addition, other additives can be
included, such as stabilizers, buffers, and the like. The relative
amounts of the various reagents can be varied, to provide for
concentrations in solution of the reagents that substantially
optimize the sensitivity of the assay. Particularly, the reagents
can be provided as dry powders. usually lyophilized, which
on dissolution will provide for a reagent solution having the
appropriate concentrations for combining with a sample.

The device may also include a liquid reagent that transports
unbound material (e.g., unreacted fluid sample and unbound
specific binding reagents) away from the reaction zone (solid
phase). A liquid reagent can be a wash reagent and serve only
to remove unbound material from the reaction zone, or it can
include a detector reagent and serve to both remove unbound
material and facilitate analyte detection. For example, in the
case of a specific binding reagent conjugated to an enzyme,
the detector reagent includes a substrate that produces a
detectable signal upon reaction with the enzyme-antibody
conjugate at the reactive zone. In the case of alabeled specific
binding reagent conjugated to a radioactive, fluorescent, or
light-absorbing molecule, the detector reagent acts merely as
awash solution facilitating detection of complex formation at
the reactive zone by washing away unbound labeled reagent.

Two or more liquid reagents can be present in a device, for
example, a device can comprise a liquid reagent that acts as a
wash reagent and a liquid reagent that acts as a detector
reagent and facilitates analyte detection.

A liquid reagent can further include a limited quantity of an
“inhibitor”, i.e., a substance that blocks the development of
the detectable end product. A limited quantity is an amount of
inhibitor sufficient to block end product development until
most or all excess, unbound material is transported away from
the second region, at which time detectable end product is
produced.

In another aspect, the invention is directed to a kit for
detecting feline pancreatic lipase. For example the kit can
include the device described above, along with the antibodies
described herein. One or more of the peptides of the invention
can be included as a calibrator and control. Such a kit can be
supplied to detect a single protein or epitope or can be con-
figured to detect one of a multitude of epitopes, such as in an
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antibody detection array. In one aspect, the kitincludes a solid
phase or substrate, such as a microtiter plate or lateral flow
device, having an immobilized antibody specific for feline
pancreatic lipase, a reagent comprising a second labeled anti-
body specific for feline pancreatic lipase, and reagents for use
in detecting the label. The kit also includes the appropriate
packaging and instructions.

Other features and advantages of the invention will be
apparent from the following Examples. The following are
provided for exemplification purposes only and are not
intended to limit the scope of the invention described above.
All references cited in this disclosure are incorporated herein
by reference.

EXAMPLE 1

Cloning and Characterization of the Feline
Pancreatic Lipase (fPL) Gene from Pancreatic Tissue

Based on the published N-terminal amino acid sequence of
feline pancreatic lipase (Steiner et al. U.S. Pat. No. 6,855,
506) (SEQ ID NO:1) and sequence similarities among pan-
creatic lipase of other species, a series of degenerate primers
were designed and used for 5' RACE (Rapid Amplification of
c¢DNA Ends) and 3' RACE to the sequence of feline pancre-
atic lipase gene from pancreatic RNA. The 3' RACE primers
used were RACE 5, SEQ ID NO:4, and UPM (Universal
Primer Mix), SEQ ID NO:5 and SEQ IDNO:6. The 5' RACE
primers used were KC616, SEQ ID NO:7 and UPM, SEQ ID
NO:5 and SEQ ID NO:6. The primers KC616 and RACE 5
target specific regions of the pancreatic lipase sequence
which differentiate it from other members of the pancreatic
lipase family, such as pancreatic lipase related proteins.

Total RNA was purified from homogenized feline pancreas
using TRIZOL reagent (Invitrogen, Cat# 15596-026) accord-
ing to manufacturer’s instructions. 5' RACE and 3' RACE are
techniques will known to those schooled in the art. These
methods are facilitated by commercially available kits such as
the SMART™ RACE cDNA Amplification Kit (Clontech,
Mountain View, Calif. 94043). The specific primer for 3'
RACE, RACE 5 (SEQ ID NO.4), was designed using align-
ments of pancreatic lipase genes, including canine pancreatic
lipase (See U.S. Patent Application Publication No. 2005/
0233368, which is incorporated herein by reference in its
entirety). The PCR products from these experiments were
TOPO Cloned into pCRII (Invitrogen Corporation, Carlsbad,
Calif. 92008) and sequenced. For 5' RACE, the specific
primer for amplification of the 5' portion of the gene was
Ke616 (SEQ ID NO:7), which was designed using the
sequenced portion of the feline pancreatic lipase gene
obtained through 3' RACE. This PCR product was TOPO
Cloned into pCRII (Invitrogen) and sequenced. The fPL
¢DNA sequence is shown in FI1G. 3 and designated as SEQ ID
NO:2, and the deduced amino acid sequence is shown in FIG.
4, SEQ IDNO:3.

A full length gene PCR product was generated using pan-
creatic cDNA as a template with primer sets Kc626/Kc630,
SEQ ID NO:8 and SEQ ID NO:9. A flow chart and schematic
diagram of the cloning of full length fPL. ¢DNA is shown in
FIG. 2. The full length fpl. PCR product was verified by
agarose gel electrophoresis. This DNA was used as a template
for PCR using PCR primers “fpl-4_xholStop” (SEQ ID
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NO:10) and “fpl-3_hindIIT” (SEQ ID NO:11). The full length
PCR product was verified and isolated using agarose gel
electrophoreis, digested with the restriction enzymes Xhol
and HinDIII, and subsequently cloned into an appropriately
prepared pBAC1 vector (Novagen, San Diego, Calif. 92121).
The sequence of this clone was verified using the Sanger
dideoxy chain termination method. (See, for example, Mania-
tis et al., MOLECULAR CLONING: A LABORATORY
MANUAL, 3rd Ed., 2001, Cold Spring Harbor, N.Y. and
Berger, which is incorporated herein by reference.)

EXAMPLE 2

Expression and Purification of Feline Pancreatic
Lipase

Expression and purification of fPLP from baculoviral cul-
ture supernatant essentially follows the protocol of Thirstrup
et al. (FEBS Lett. 1993. 327:79-84). Briefly, pBAC-1 Xhol/
HindIIl clone of fPLP was used in co-transfection of
Spodoptera frugiperda (SF9) insect cells with wild-type
Autographa Californicanuclear polyhedrosis virus (AcNPV)
DNA. A stable, recombinant baculovirus was developed
using methods well known to those schooled in the art (Ma-
niatis et al., MOLECULAR CLONING: A LABORATORY
MANUAL, 3rd Ed., 2001, Cold Spring Harbor, N.Y.). An
fPLP baculovirus stock was used to infect SF9 cultures ata 1
liter scale. Cell culture was harvested on day 3, clarified and
frozen at -70° C. One liter of frozen, clarified SF9 cell culture
supernatant was removed from the -70° C. freezer and
allowed to thaw overnight at 4° C. This material was dialyzed
against 10 liters of 50 mM MES pH6.5, 5 mM NaCl (referred
to as Buffer A) at 4° C. using dialysis tubing with an 8 KDa
MW cutoff (Spectra/Por 7, Spectrum Laboratories Inc., Ran-
cho Dominguez, Calif. 90220). Sodium azide was added to
0.02% to inhibit bacterial growth. The dialysis buffer was
changed 2 more times during the course of dialysis, for a total
dialysis time of 24 hours. The dialysate was filtered using a
0.45 um HV Durapore Membrane Filter Device (Millipore,
Billerica, Mass. 01821) and loaded onto a 10 ml SP column
that was created by joining two 5-ml SP HiTrap columns (GE
Amersham Biosciences, Piscataway, N.J. 08855) followed by
pre-equilibration with Buffer A. All chromatography steps
were done at room temperature (approximately 20° C. to 22°
C.). The loaded sample was washed with 10 column volumes
of Buffer A, followed by a linear 10 column volumes gradient
of Buffer B (50 mM MES, pH6.5, 1 M NaCl) at a flow rate of
2 ml/min. Five ml fractions were collected and analyzed for
lipase activity as well as protein content using SDS-PAGE
followed by staining with Coomassie Brilliant Blue. Frac-
tions were pooled and dialyzed overnight against PBS (phos-
phate buffered saline). The dialysate was sterile filtered using
a 0.45 um filter, aliquoted and frozen at -70° C. TABLE 2
outlines the major steps of the described protocol. Protein
concentration was determined spectrophotometrically at
0OD280 with a molar extinction coefficient of 1.1525 for fPLP.
On average, the described method enables an approximate
2,500 fold purification of fPLP, producing approximately 3.5
mgs of fPLP from 1 L of baculovirus culture supernatant.
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TABLE 2
Units Protein
Activity Total Lipase % Starting Concentration ~ Mgs Total ~ Specific Told
Name perml  Volume (L) Activity Material mgs/ml Protein Activity Purification
Clarified Sup. 1582 1.1 1794.1 100.0 13.545 14899.5 0.12 1
Dialysate 1668 1.15 19343 107.8 13.6138 15655.87 0.12 1
Filtered Dial. 1542 1.15 1772.15 98.8 1.7028 1958.22 0.90 8
Pooled 218750 0.005 1282.5 71.5 1.204 6.02 213.04 1775
Fractions
Dialyzed 211400 0.0045 1119.975 62.4 0.8342 3.7539 29835 2486
Fractions
Filtered 195650 0.0045 1101.975 61.4 0.774 3483 31639 2637
Fractions
15

The purity of baculoviral expressed fPL protein sample
purified based on the purification scheme described above
was examined by gel electrophoresis followed by Coomassie
blue staining of the gel. As shown in FIG. 5, in one represen-
tative experiment, after sequential purification, the purity of
fPLP (indicated by arrow) after the final filtration step is
estimated to be 60%.

EXAMPLE 3

Production of Monoclonal Antibody Specific for
Feline Pancreatic Lipase Protein

Native fPLP protein isolated from cat pancreas was the
immunogen used for the development of fPLP specific mono-
clonal antibodies (purification see U.S. Pat. No. 6,855,506,
which is incorporated herein by reference). Two different
immunization regimes were used to immunize mice—both of
which generated mAbs specific for fPLP. The first regime
started with an initial injection at day 0 (IP, Freunds complete
adjuvant), with boosts on days 14 (IP, incomplete Freunds
adnuvant), 30 (SC, ImmunEasy Adjuvant, Qiagen), 31 (IP, no
adjuvant) followed by fusion on day 34. Concentration of
antigen for each boost was 100 g, 50 g, 10 ug, 100 ug
respectively. The second regime started with an initial injec-
tion at day O (IP, Freunds Complete Adjuvant), followed by
boosts on days 14 (Freund’s incomplete adjuvant), 30 (SC,
ImmunFasy Adjuvant, Qiagen), 31 (IP, no adjuvant), 55 (SC,
ImmunFasy Adjuvant), 78 (Titermax Gold adjuvant, Sigma),
119 (SC, Ribi adjuvant System, Sigma), 134 (SC, Ribi adju-
vant system), 149 (SC, Ribi adjuvant system), 162 (SC, Titer-
max Gold Adjuvant), 175 (IP, no adjuvant)., and 176 (IP, no
adjuvant) with fusion on day 179. Concentration of the immu-
nogen was 100 pg, 50 ug, 10 ug, 100 pg, 10 ug, 10 ug, 10 ug,
10 ug, 10 pg, 10 pg, 100 g, and 25 pg, respectively,

EXAMPLE 4

Characterization of Feline Pancreatic Lipase
Monoclonal Antibody

Next, the dose responsiveness of the feline pancreatic
lipase monoclonal antibody is determined. The amount of 10
pg/ml of capture antibody feline PLP monoclonal Ab
17A.1D.12 is coated on each well across the entire microtiter
plate at 4° C. for twelve hours. The plate was then washed and
blocked with 1% BSA (four hours at 20° C.) before receiving
a final overcoat of 2.5% sucrose (six hours at 4° C.). The
HRPO-conjugated detection fPLP monoclonal antibody
FLP2 35 B.4B.1 was mixed with the calibrator native or
recombinant fPL protein and the mixture was incubated on
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the plate for one hour at 25° C. The HRPO-conjugated sec-
ondary monoclonal antibody was used at a dilution of 1:2500
from a stock solution of 0.65 mg/ml, HRPO-conjugated
FLP235B.4B.1.

At the end of the incubation time, the plate is washed to
remove any unbound components. TMB substrate (3,3',5,5'-
tetramethylbenzidene) is added to the wells, and the plate is
incubated for 5 minutes at room temperature. The color reac-
tion is stopped with the addition of 1% SDS solution, and
absorbance values are read at 650 nm using a microtiter plate
reader. Results of the ELISA assays using native {PLP cali-
brators and recombinant fPLP calibrators are shown in FIG.
6. The calibration curve as shown in FIG. 6 is generated by
capturing known concentration of native or recombinant
fPLP antigen onto the plate. The HRPO-antibody conjugate is
prepared using HRPO-SMCC and a disulfide reduced form of
the antibody. Stimmel et al 2000J. Biol Chem.
275(39):30445-50; Imagawa et al 1982 J. Appl. Biochem. 4,
41-57. The sensitivity of the monoclonal antibody reaches at
least ug/L range for both the native fPLP protein and the
recombinant fPLP protein. The ELISA experiment using
FLP2 35 B.4B.1 as capture antibody and FL.P 17A.1D.12 as
detection antibody yielded similar results.

EXAMPLE 5

Comparison of Feline Pancreatic Lipase Monoclonal
Antibody with Canine Pancreatic Lipase Monoclonal
Antibody

The detection sensitivity of fPLP monoclonal antibody for
recombinant fPLP is compared with that of the canine pan-
creatic lipase specific monoclonal antibody for recombinant
canine pancreatic lipase polypeptide (cPLP1). The ELISA
conditions for detecting fPLP are as described above. For
cPLP ELISA, cPLP monoclonal antibody 7E11 was used as
the capture antibody, and HRPO-conjugated ¢cPLP mono-
clonal antibody 4G11 was used as the detection antibody. See
U.S. patent application Ser. No. 11/107,086, filed Apr. 15,
2005 and published as U.S. Patent Application No. 2005-
0233368, which is incorporated herein by reference in its
entirety. In both the CPLP and FPLP ELISAs, the plates were
coated with 5.0 ug/mL (0.100 mL per well over entire plate)
of the respective capture antibody, FPL 17A.1D.12 for FPLP
and CPL 7 ul 1 for CPLP. For FPLP, detection antibody was
used at a 1:5000 dilution from a stock solution of 1.24 mg/ml.
HRPO-conjugated FLP2 35 B.4B.1. For CPLP, detection
antibody was used at a 1:3000 dilution from a stock of 0.71
mg/mL HRPO-conjugated 4G11. As shown in FIG. 7, fPLP
antibody generates equivalent signals at an fPLP concentra-
tion that is ten times lower than the concentration of cPLP1.
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Thus, the fPLP monoclonal antibody is at least ten times more
sensitive than the cPLP1 monoclonal antibody.

EXAMPLE 6

Detecting and Measuring Native Feline Pancreatic
Lipase Protein in Feline Samples

FIG. 8 shows the dose response of native fPLP in two feline

serum samples—one from a cat with a normal pancreas (l) 10

and the other from a cat with an inflamed pancreas (A)—in
comparison with recombinant fPLP reference standards.

34

Independent confirmation of these samples was performed by
assaying for feline pancreatic lipase immunoreactivity using
fPLP polyclonal antibody as described in U.S. Pat. No. 6,855,
506. The sample from normal cat yields no significant
response, while the sample from the cat with pancreatic
inflammation produces a significant elevated response to
fPLP monoclonal antibody. In this experiment, FPL
17A.1D.12 was used as capture antibody, and FPL2 35B.4B.1
was used as detection antibody. The result shows that the high
levels of fPLP in a feline sample detected by using {PLP
monoclonal antibody described herein can be relied upon as
an indicator for pancreatitis in a feline subject.

SEQUENCE LISTING

<160> NUMBER OF SEQ ID NOS: 16
<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>

SEQ ID NO 1

LENGTH: 15

TYPE: PRT

ORGANISM: Felis sp.
FEATURE:

NAME/KEY: MISC_FEATURE
LOCATION: (4)..(4)
OTHER INFORMATION: Xaa
FEATURE:

NAME/KEY: MISC_FEATURE
LOCATION: (10)..(10)
OTHER INFORMATION: Xaa

<400> SEQUENCE: 1

is unknown amino acid residue

is unknown amino acid residue

Lys Glu Ile Xaa Phe Pro Arg Leu Gly Xaa Phe Ser Asp Asp Zla

1 5 10

<210>
<211>
<212>
<213>
<220>
<221>
<222>

SEQ ID NO 2

LENGTH: 1398

TYPE: DNA

ORGANISM: Felis sp.
FEATURE:

NAME/KEY: CD$
LOCATION: (1)..(1398

<400> SEQUENCE: 2

atg ctg cta atc tgg aca cta teg ctg ctg
Met Leu Leu Ile Trp Thr Leu Ser Leu Leu
1 5 10

ctyg
Leu

gga
Gly

ttt
Phe

atc
Ile

aaa
Lys

gaa
Glu

tgc tte aga ggc
Cys Phe Pro Arg Leu Gly
20 25

cca tgc agce

Ser

gga att gcg caa aga ctc aaa ata ttg
Gly Ile Ala Gln Arg Pro Leu Lys Ile Leu

35 40 45

tgg cce

Trp

gca
Ala

aaa
Lys

gat gtc aat acc cgc tte cte ctg tac act aac
Asp Val Asn Thr Arg Phe Leu Leu Tyr Thr Asn
50 55 60

atc
Ile

aac ttt gaa gaa att att gca gat gaa tca act
Phe Glu Glu Ile Ile Ala Asp Glu Ser Thr

65 70 75

tte
Phe

att
Ile

cat
His

aac
Asn

aca
Thr

gat
Asp

aga aaa acc ttc att
Arg Lys Thr Phe Ile
85 90

cge

tce
Ser

ata
Ile

aag
Lys

aaa
Lys
105

gga
Gly

gaa
Glu

gaa aac
Glu Asn
100

tgg
Trp

ctyg
Leu

tgc
Cys

aag
Lys

gtg gaa agt gtg aac tgc atc tge gtg gac tgg aaa

gea
Ala

gat
Asp

cce
Pro

gag
Glu

atg
Met

gga
Gly

aac
Asn

agt

15

gta
Val

gta
Val
15

gga 48
Gly

gat cca 96
Asp

30

gce

Ala Pro

cct cca 144

tgg

Trp Pro Pro

aat 192

Asn

aac
Asn

ceg
Pro

tet
Ser

aat 240
Asn

80

age
Ser

tte
Phe

ata 288
Ile

95

gac
Asp

ttt 336

Phe

aca
Thr

tty
Leu
110
384

tce aaa

gge
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36

Val

acc
Thr

gtg
Val
145

tece
Ser

gag
Glu

gat
Asp

gac
Asp

cect
Pro
225

cta
Leu

aac
Asn

cgt

gat
Asp

tac
Tyr
305

tge
Cys

gga
Gly

gee
Ala

aca
Thr

caa
Gln
385

aac

Asn

ttt
Phe

Glu

ggt
Gly
130

gca
Ala

aac
Asn

gca
Ala

cca
Pro

cce
Pro
210

ata
Ile

gat
Asp

att
Ile

gac
Asp

age
Ser
290

agt
Ser

cca
Pro

gty
Val

cgt
Arg

gga
Gly
370

tat

Tyr

gaa
Glu

att
Ile

Ser
115

tac
Tyr

tat
Tyr

gte
Val

gga
Gly

gct
Ala
195

age
Ser

atc
Ile

tte
Phe

cte
Leu

ttt
Phe
275

ate
Ile

gtt
Val

cag
Gln

gge
Gly

tgg
Trp
355

cac

His

gaa
Glu

ttt
Phe

tgg
Trp

Val

act
Thr

ttt
Phe

cac
His

agg
Arg
180

gaa
Glu

gat
Asp

cet
Pro

ttt
Phe

tet
Ser
260

gty
Val

ctt
Leu

tte
Phe

atg
Met

cag
Gln
340

agg
Arg

gtg
Val

att
Ile

gac
Asp

tac
Tyr
420

Asn

cag
Gln

gtt
Val

atc
Ile
165

agg
Arg

cct
Pro

gee
Ala

aac
Asn

cca
Pro
245

cag
Gln

gee
Ala

aac
Asn

tet
Ser

ggt
Gly
325

ata
Ile

tat
Tyr

cta
Leu

tte
Phe

tet
Ser
405

aac
Asn

Cys

gce
Ala

gaa
Glu
150

att
Ile

atc
Ile

tgc
Cys

ctyg
Leu

atg
Met
230

aat
Asn

ate
Ile

tgt
Cys

cee
Pro

gca
Ala
310

cat
His

ttt
Phe

aag
Lys

gtg
Val

aag
Lys
390

gat

Asp

€99
Arg

Ile

tca
Ser
135

gtt
Val

gge
Gly

aat
Asn

ttt
Phe

ttt
Phe
215

999
Gly

gga
Gly

gtt
Val

aat
Asn

gat
Asp
295

aac
Asn

tat
Tyr

tat
Tyr

gta
Val

ace
Thr
375

gge
Gly

gtg
Val

gtg
Val

Cys
120

cag
Gln

ctt
Leu

cac
His

999
Gly

gag
Glu
200

gtg
Val

ttt
Phe

gga
Gly

gac
Asp

cac
His
280

gge
Gly

aag
Lys

get
Ala

cta
Leu

get
Ala
360

ttg

Leu

act
Thr

gat
Asp

atc
Ile

Val

aac
Asn

cag
Gln

agt
Ser

acyg
Thr
185

gge
Gly

gat
Asp

gga
Gly

aaa
Lys

ata
Ile
265

tta
Leu

ttt
Phe

tge
Cys

gac
Asp

aac
Asn
345

gte
Val

ttt
Phe

cte
Leu

gtt
Val

aac
Asn
425

Asp

atc
Ile

tca
Ser

ctyg
Leu
170

gect
Ala

aca
Thr

gta
Val

atg
Met

gaa
Glu
250

gat
Asp

aga
Arg

gea
Ala

tte
Phe

aga
Arg
330

act
Thr

acyg
Thr

g9a
Gly

caa
Gln

gg9a
Gly
410

cca
Pro

Trp

g9
Arg

gea
Ala
155

ggt
Gly

999
Gly

cct
Pro

att
Ile

age
Ser
235

atg
Met

999
Gly

age
Ser

gga
Gly

cee
Pro
315

ttt
Phe

ggt
Gly

cty
Leu

aat
Asn

cece
Pro
395

gat

Asp

act
Thr

Lys

att
Ile
140

ttt
Phe

gee
Ala

cga
Arg

gac
Asp

cac
His
220

caa
Gln

[eele}
Pro

ate
Ile

tac
Tyr

tte
Phe
300

tge
Cys

cet
Pro

gat
Asp

tet
Ser

aaa
Lys
380

gac

Asp

ttg
Leu

cta
Leu

Ser
125

gty
Val

999
Gly

cac
His

ate
Ile

tta
Leu
205

aca
Thr

acc
Thr

gga
Gly

tgg
Trp

aag
Lys
285

cet
Pro

cee
Pro

gga
Gly

gece
Ala

gga
Gly
365

999
Gly

age
Ser

cag
Gln

cee
Pro

Gly

999
Gly

tac
Tyr

gea
Ala

aca
Thr
190

gtc
Val

gac
Asp

gta
Val

tgt
Cys

gaa
Glu
270

tat
Tyr

tgt
Cys

agt
Ser

aaa
Lys

acce
Thr
350

agg
Arg

aat
Asn

act
Thr

aag
Lys

aga
Arg
430

Ser

gea
2Ala

tca
Ser

gct
2Ala
175

999
Gly

cga
Arg

gct
2la

gge
Gly

cag
Gln
255

999
Gly

tac
Tyr

gee
Ala

gaa
Glu

aca
Thr
335

aac
Asn

aag
Lys

tet
Ser

cac
His

gtt
Val
415

gtg
Val

Lys

gaa
Glu

cct
Pro
160

gga
Gly

ttg
Leu

ttg
Leu

gee
Ala

cat
His
240

aag
Lys

ace
Thr

tet
Ser

tet
Ser

gge
Gly
320

aac
Asn

ttt
Phe

gtt
Val

aaa
Lys

tee
Ser
400

aaa

Lys

g9a
Gly

432

480

528

576

624

672

720

768

816

864

912

960

1008

1056

1104

1152

1200

1248

1296
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-continued

38

gcg
Ala

tgt
Cys

tgt
Cys
465

tece
Ser

agt
Ser
450

tag

aag atc atg gtg
Lys Ile Met Val
435

caa gaa act gtg
Gln Glu Thr Val

<210> SEQ ID NO 3
<211> LENGTH: 465
<212> TYPE: PRT

<213> ORGANISM: Felis sp.

<400> SEQUENCE: 3

Met Leu Leu Ile Trp Thr

1

Lys

Trp

Lys

65

Phe

Lys

Val

Thr

Val

145

Ser

Glu

Asp

Asp

Pro

225

Leu

Asn

Arg

Asp

Tyr
305

Glu

Ala

Asp

50

Phe

Asn

Gly

Glu

Gly

130

Ala

Asn

Ala

Pro

Pro

210

Ile

Asp

Ile

Asp

Ser

290

Ser

5

Ile Cys Phe Pro
20

Gly Ile Ala Gln
35

Val Asn Thr Arg
Glu Glu Ile Ile
70

Thr Asp Arg Lys
85

Glu Glu Asn Trp
100

Ser Val Asn Cys
115

Tyr Thr Gln Ala
Tyr Phe Val Glu
150

Val Hig Ile Ile
165

Gly Arg Arg Ile
180

Ala Glu Pro Cys
195

Ser Asp Ala Leu
Ile Pro Asn Met
230

Phe Phe Pro Asn
245

Leu Ser Gln Ile
260

Phe Val Ala Cys
275

Ile Leu Asn Pro

Val Phe Ser Ala
310

gaa
Glu

agg
Arg
455

Leu

Arg

Arg

Phe

55

Ala

Thr

Leu

Ile

Ser

135

Val

Gly

Asn

Phe

Phe

215

Gly

Gly

Val

Asn

Asp

295

Asn

aga
Arg
440

gaa
Glu

Ser

Leu

Pro

40

Leu

Asp

Arg

Ser

Cys

120

Gln

Leu

His

Gly

Glu

200

Val

Phe

Gly

Asp

His

280

Gly

Lys

aac
Asn

gat
Asp

Leu

Gly

25

Leu

Leu

Glu

Phe

Lys

105

Val

Asn

Gln

Ser

Thr

185

Gly

Asp

Gly

Lys

Ile

265

Leu

Phe

Cys

gac
Asp

att
Ile

Leu

10

Cys

Lys

Tyr

Ser

Ile

90

Ile

Asp

Ile

Ser

Leu

170

Ala

Thr

Val

Met

Glu

250

Asp

Arg

Ala

Phe

gga
Gly

ctg
Leu

Leu

Phe

Ile

Thr

Thr

75

Ile

Cys

Trp

Arg

Ala

155

Gly

Gly

Pro

Ile

Ser

235

Met

Gly

Ser

Gly

Pro
315

aaa
Lys

cte
Leu
460

Gly

Ser

Leu

Asn

60

Ile

Hig

Lys

Lys

Ile

140

Phe

Ala

Arg

Asp

Hisg

220

Gln

Pro

Ile

Tyr

Phe

300

Cys

gty
Val
445

act
Thr

Ala

Asp

Pro

45

Glu

Met

Gly

Asn

Ser

125

Val

Gly

His

Ile

Leu

205

Thr

Thr

Gly

Trp

Lys

285

Pro

Pro

tte
Phe

ctt
Leu

Val

Asp

30

Trp

Asn

Ser

Phe

Leu

110

Gly

Gly

Tyr

Ala

Thr

190

Val

Asp

Val

Cys

Glu

270

Tyr

Cys

Ser

aat
Asn

acc
Thr

Val

15

Ala

Pro

Pro

Ser

Ile

95

Phe

Ser

Ala

Ser

Ala

175

Gly

Arg

Ala

Gly

Gln

255

Gly

Tyr

Ala

Glu

tte
Phe

ceg
Pro

Gly

Pro

Pro

Asn

Asn

80

Asp

Thr

Lys

Glu

Pro

160

Gly

Leu

Leu

Ala

His

240

Lys

Thr

Ser

Ser

Gly
320

1344

1392

1398
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40

-continued

Cys Pro Gln Met Gly His Tyr Ala Asp Arg Phe Pro Gly Lys Thr Asn
325 330 335

Gly Val Gly Gln Ile Phe Tyr Leu Asn Thr Gly Asp Ala Thr Asn Phe

340 345 350
Ala Arg Trp Arg Tyr Lys Val Ala Val Thr Leu Ser Gly Arg Lys Val
355 360 365
Thr Gly His Val Leu Val Thr Leu Phe Gly Asn Lys Gly Asn Ser Lys
370 375 380

Gln Tyr Glu Ile Phe Lys Gly Thr Leu Gln Pro Asp Ser Thr His Ser

385 390 395 400

Asn Glu Phe Asp Ser Asp Val Asp Val Gly Asp Leu Gln Lys Val Lys
405 410 415

Phe Ile Trp Tyr Asn Arg Val Ile Asn Pro Thr Leu Pro Arg Val Gly

420 425 430
Ala Ser Lys Ile Met Val Glu Arg Asn Asp Gly Lys Val Phe Asn Phe
435 440 445
Cys Ser Gln Glu Thr Val Arg Glu Asp Ile Leu Leu Thr Leu Thr Pro
450 455 460

Cys

465

<210> SEQ ID NO 4

<211> LENGTH: 30

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Artificial Sequence, RACES primer

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (19)..(19)

<223> OTHER INFORMATION: h is a, ¢, or

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (20)..(20)

<223> OTHER INFORMATION: r is a or g

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (25)..(25)

<223> OTHER INFORMATION: y is ¢ or

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (28)..(28)

<223> OTHER INFORMATION: s is ¢ or g

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (29)..(29)

<223> OTHER INFORMATION: r is a or g

<400> SEQUENCE: 4

gatcectgece tggagcechr aggaygtsra

<210>
<211>
<212>
<213>
<220>
<223>

«<400>

SEQ ID NO 5

LENGTH: 45

TYPE: DNA

ORGANISM: Artificial
FEATURE:

OTHER INFORMATION: Artificial Sequence, UPM primer

SEQUENCE: 5

ctaatacgac tcactatagyg gcaagcagtyg gtatcaacge agagt

<210>
«211>
«212>

SEQ ID NO 6
LENGTH: 22
TYPE: DNA

30

45
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41

42

-continued
<213> ORGANISM: Artificial
<220> FEATURE:
<223> OTHER INFORMATION: Artificial sequence, UPM primer

<400> SEQUENCE: 6

ctaatacgac tcactatagg gc

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 7

LENGTH: 23

TYPE: DNA

ORGANISM: Artificial

FEATURE:

OTHER INFORMATION: Artificial sequence,

<400> SEQUENCE: 7

caccettetg cccccacaat ccg

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 8

LENGTH: 36

TYPE: DNA

ORGANISM: Artificial

FEATURE:

OTHER INFORMATION: Artificial sequence,

<400> SEQUENCE: 8

aagaattcag ccaccatgct gctaatctgg acacta

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 9

LENGTH: 35

TYPE: DNA

ORGANISM: Artificial

FEATURE:

OTHER INFORMATION: Artificial sequence,

<400> SEQUENCE: 9

tegeggeeye tcaacacgga gtaagagtga gcaga

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 10

LENGTH: 32

TYPE: DNA

ORGANISM: Artificial

FEATURE:

OTHER INFORMATION: Artificial sequence,
<400>

SEQUENCE: 10

getegageta ctatgcacac ggggtaagag tg

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 11

LENGTH: 33

TYPE: DNA

ORGANISM: Artificial

FEATURE:

OTHER INFORMATION: Artificial sequence,

<400> SEQUENCE: 11

caagettace atggtgetaa tctggacact ate

<210> SEQ ID NO 12

<211> LENGTH: 465

«<212> TYPE: PRT

<213> ORGANISM: Rattus norvegicus

«<400> SEQUENCE: 12

22
Kc616 primer

23
Kc626 primer

36
Ke¢630 primer

35
fpl-4_xholStop primer

32
fpl-3_HindIII primer

33

Met Leu Met Leu Trp Thr Phe Ala Val Leu Leu Gly Ala Val Ala Gly

1 5 10

15
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-continued

44

Lys

Trp

Ala

65

Phe

Lys

Val

Ala

Val

145

Asp

Glu

Asp

Asp

Pro

225

Leu

Asn

Arg

Asp

Tyr

305

Cys

Glu

Ala

Thr

Gln

385

Lys

Phe

Ala

Glu

Ser

Gln

50

Tyr

Lys

Gly

Glu

Thr

130

Ala

Asn

Ala

Ala

Pro

210

Ile

Asp

Ile

Asp

Ser

290

Asn

Pro

Leu

Arg

Gly

370

Tyr

Glu

Ile

Ser

Gly

35

Ile

Gln

Thr

Glu

Ser

115

Tyr

Leu

Val

Gly

Ala

195

Thr

Ile

Phe

Leu

Phe

275

Ile

Val

Gln

Tyr

Trp

355

His

Glu

Phe

Trp

Arg

Cys

bt

20

Thr

Asn

Asn

Glu

100

Val

Thr

Leu

His

Lys

180

Glu

Asp

Pro

Phe

Ser

260

Ala

Val

Phe

Met

Gln

340

Arg

Ile

Val

Asp

Tyr

420

Ile

Phe

Ile

Thr

Ile

Arg

85

Asn

Asn

Gln

Val

Leu

165

Arg

Pro

Ala

Asn

Pro

245

Gln

Ala

Asn

Ser

Gly

325

Lys

Tyr

Leu

Phe

Ser

405

Asn

Ser

Asp

Asp

Arg

Thr

70

Lys

Trp

Cys

Ala

Asn

150

Ile

Thr

Tyr

Gln

Leu

230

Asn

Ile

Cys

Pro

Ala

310

His

Phe

Gln

Val

Lys

390

Asp

Asn

Val

Lys

Arg

Phe

55

Ser

Thr

Leu

Ile

Thr

135

Val

Gly

Phe

Phe

Phe

215

Gly

Gly

Val

Asn

Thr

295

Asn

Tyr

Tyr

Val

Ser

375

Gly

Met

Val

Glu

Leu

Pro

40

Leu

Asp

Arg

Ser

Cys

120

Gln

Leu

His

Gly

Gln

200

Val

Phe

Gly

Asp

His

280

Gly

Lys

Ala

Leu

Thr

360

Leu

Ser

Asp

Ile

Arg

Gly

25

Leu

Leu

Ala

Ile

Asp

105

Val

Asn

Lys

Ser

Ala

185

Gly

Asp

Gly

Met

Ile

265

Leu

Phe

Cys

Asp

Asn

345

Val

Phe

Leu

Val

Asn

425

Asn

Cys

Lys

Tyr

Ser

Ile

90

Met

Asp

Val

Ser

Leu

170

Ile

Thr

Ala

Met

Glu

250

Asp

Arg

Ser

Phe

Lys

330

Thr

Thr

Gly

His

Gly

410

Pro

Asp

Phe

Ala

Thr

Ser

75

Ile

Cys

Trp

Arg

Asp

155

Gly

Gly

Pro

Ile

Ser

235

Met

Gly

Ser

Gly

Pro

315

Tyr

Gly

Leu

Asn

Pro

395

Asp

Thr

Gly

Ser

Leu

Asn

60

Ile

His

Lys

Lys

Val

140

Leu

Ser

Arg

Glu

Hig

220

Gln

Pro

Ile

Tyr

Phe

300

Cys

Pro

Asp

Ser

Gly

380

Leu

Leu

Arg

Asp

Pro

45

Glu

Arg

Gly

Asn

Gly

125

Val

Gly

His

Ile

Glu

205

Thr

Thr

Gly

Trp

Lys

285

Ser

Gly

Gly

Lys

Gly

365

Gly

Asp

Gln

Pro

Val

Asp

30

Trp

Asn

Asn

Phe

Met

110

Gly

Gly

His

Val

Thr

190

Val

Asp

Val

Cys

Glu

270

Tyr

Cys

Ser

Lys

Ser

350

Gln

Asn

Thr

Lys

Lys

430

Phe

2Ala

Ser

Gln

Ser

Ile

95

Phe

Ser

Ala

Pro

Ala

175

Gly

Arg

Ala

Gly

Gln

255

Gly

Tyr

Ser

Glu

Thr

335

Asn

Lys

Ser

His

Val

415

Val

Asn

Pro

Pro

Asp

Asn

80

Asp

Lys

Arg

Glu

Pro

160

Gly

Leu

Leu

Ala

His

240

Lys

Thr

Thr

Ser

Gly

320

Lys

Phe

Val

Lys

Val

400

Lys

Gly

Phe
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-continued

46

435

440

445

Cys Ser Gln Asp Thr Val Arg Glu Asp Val Leu Leu Thr Leu Ser 2Ala

Cys
465

450

<210> SEQ ID NO 13

<211> LENGTH:

<212> TYPE: PRT
<213> ORGANISM:

<400> SEQUENCE:

Met Leu Met Leu

1

Arg

Trp

Ala

65

Phe

Lys

Val

Thr

Val

145

Asn

Glu

Asp

Asp

Pro

225

Leu

Asn

Arg

Asp

Tyr

305

Cys

Glu

Ser

Gln

50

Tyr

Arg

Gly

Glu

Thr

130

Ala

Asn

Ala

Pro

Pro

210

Ile

Asp

Ile

Asn

Ser

290

Ser

Pro

Gly

35

Ile

Gln

Thr

Glu

Ser

115

Tyr

Leu

Val

Gly

Ala

195

Thr

Ile

Phe

Leu

Phe

275

Ile

Leu

Gln

Cys

20

Thr

Asn

Leu

Asn

Glu

100

Val

Thr

Leu

His

Lys

180

Glu

Asp

Pro

Phe

Ser

260

Ala

Val

Phe

Met

465

455

Mus musculus

13

Trp

5

Phe

Leu

Thr

Ile

Arg

85

Asn

Asn

Gln

Val

Leu

165

Arg

Pro

Ala

Asn

Pro

245

Gln

Ala

Asn

Thr

Gly
325

Thr

Asp

Asp

Arg

Thr

70

Lys

Trp

Cys

Ala

Asn

150

Ile

Thr

Tyr

Gln

Leu

230

Asn

Ile

Cys

Pro

Ala

310

His

Phe

Lys

Arg

Phe

55

Ser

Thr

Leu

Ile

Thr

135

Val

Gly

Phe

Phe

Phe

215

Gly

Gly

Val

Asn

Thr

295

Asn

Tyr

Ala

Leu

Pro

40

Leu

Asp

Arg

Ser

Cys

120

Gln

Leu

His

Gly

Gln

200

Val

Phe

Gly

Asp

His

280

Gly

Lys

Ala

Val

Gly

25

Leu

Leu

Ala

Ile

Asp

105

Val

Asn

Gln

Ser

Ala

185

Gly

Asp

Gly

Ile

Ile

265

Leu

Phe

Cys

Asp

Leu

10

Cys

Lys

Tyr

Ser

Ile

90

Met

Asp

Val

Ser

Leu

170

Ile

Thr

Ala

Met

Glu

250

Asp

Arg

Ala

Phe

Arg
330

Leu

Phe

Ala

Thr

Asn

75

Ile

Cys

Trp

Arg

Asp

155

Gly

Gly

Pro

Ile

Ser

235

Met

Gly

Ser

Gly

Pro

315

Tyr

460

Gly

Ser

Leu

Asn

60

Ile

His

Lys

Lys

Val

140

Leu

Ser

Arg

Glu

His

220

Gln

Pro

Ile

Tyr

Phe

300

Cys

Pro

Ala

Asp

Pro

45

Glu

Arg

Gly

Asn

Gly

125

Val

Gly

Hig

Ile

Glu

205

Thr

Thr

Gly

Trp

Lys

285

Ser

Gly

Gly

Val

Asp

30

Trp

Asn

Asn

Phe

Met

110

Gly

Gly

Tyr

Ile

Thr

190

Val

Asp

Val

Cys

Glu

270

Phe

Cys

Ser

Lys

Ala

15

Ala

Ser

Pro

Ser

Ile

95

Phe

Ser

Ala

Ser

Ala

175

Gly

Arg

Ala

Gly

Gln

255

Gly

Tyr

Ser

Gly

Thr
335

Pro

Pro

Asp

Asn

80

Arg

Arg

Glu

Leu

160

Gly

Leu

Leu

Gly

His

240

Lys

Thr

Thr

Ser

Gly

320

Ser
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-continued

48

Arg

Ala

Thr

Gln

385

Phe

Ala

Cys

Cys
465

Leu

Arg

Gly

370

Tyr

Glu

Ile

Ser

Ser
450

Tyr

Trp

355

His

Glu

Phe

Trp

Arg

435

Gln

Gln

340

Arg

Ile

Val

Asp

Tyr

420

Glu

Thr Phe Tyr

Tyr Gln Val

Leu Val Ser

375

Phe Lys Gly
390

Ser Asp Val
405

Asn Asn Val

Thr Val Glu

Thr Val Arg
455

<210> SEQ ID NO 14

<211> LENGTH:

<212> TYPE: PRT
<213> ORGANISM: Homo sapiens

<400> SEQUENCE:

Met Leu Pro Leu

1

Lys

Trp

Lys

65

Phe

Lys

Val

Thr

Val

145

Ser

Glu

Asp

Asp

Pro
225

Glu

Ser

Asp

50

Phe

Lys

Gly

Glu

Gly

130

Ala

Asn

Ala

Pro

Pro

210

Ile

Val

Gly

35

Val

Gln

Thr

Glu

Ser

115

Tyr

Tyr

Val

Gly

Ala

195

Ser

Val

Cys

20

Asn

Glu

Asn

Glu

100

Val

Thr

Phe

His

Arg

180

Glu

Asp

Pro

465

14

Trp Thr Leu

Tyr Glu Arg

Thr Glu Arg

Thr Arg Phe

55

Val Ala Ala
70

Arg Lys Thr
85

Asn Trp Leu

Agn Cys Ile

Gln Ala Ser

135

Val Glu Phe
150

Val Ile Gly
165

Arg Thr Asn

Pro Cys Phe

Ala Lys Phe
215

Asn Leu Gly
230

Leu

Thr

360

Leu

Ser

Asp

Ile

Arg

440

Glu

Ser

Leu

Pro

40

Leu

Asp

Arg

Ala

Cys

120

Gln

Leu

His

Gly

Gln

200

Val

Phe

Asn

345

Val

Phe

Leu

Val

Asn

425

Asn

Asp

Leu

Gly

25

Leu

Leu

Ser

Phe

Asn

105

Val

Asn

Gln

Ser

Thr

185

Gly

Asp

Gly

Thr

Thr

Gly

Gln

Gly

410

Pro

Asp

Val

Leu

10

Cys

His

Tyr

Ser

Ile

90

Val

Asp

Ile

Ser

Leu

170

Ile

Thr

Val

Met

Gly

Leu

Asn

Pro

395

Asp

Thr

Gly

Leu

Leu

Phe

Ile

Thr

Ser

75

Ile

Cys

Trp

Arg

Ala

155

Gly

Gly

Pro

Ile

Ser
235

Asp

Ser

Gly

380

Leu

Leu

Arg

Leu
460

Gly

Ser

Leu

Asn

60

Ile

His

Lys

Lys

Ile

140

Phe

Ala

Arg

Glu

His

220

Gln

Lys

Gly

365

Gly

Thr

Gln

Pro

Val

445

Thr

Ala

Asp

Pro

45

Glu

Ser

Gly

Asn

Gly

125

Val

Gly

Hisg

Ile

Leu

205

Thr

Val

Ser

350

Gln

Asn

Ser

Lys

Lys

430

Phe

Leu

Val

Asp

30

Trp

Asn

Gly

Phe

Leu
110

Tyr

Ala

Thr

190

Val

Asp

Val

Asn

Lys

Ser

His

Val

415

Val

Asn

Ser

Ala

15

Ser

Ser

Pro

Ser

Ile

95

Phe

Ser

Ala

Ser

Ala

175

Gly

Arg

Gly

Gly

Phe

Val

Lys

Val

400

Lys

Gly

Phe

Pro

Gly

Pro

Pro

Asn

Asn

80

Asp

Lys

Arg

Glu

Pro

160

Gly

Leu

Leu

2la

His
240
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-continued

50

Leu

Arg

Asp

Tyr

305

Cys

Asp

Ala

Thr

Gln

385

Phe

Ala

Cys

Cys
465

Asp Phe Phe Pro Asn
245

Ile Leu Ser Gln Ile
260

Asp Phe Ala Ala Cys
275

Ser Ile Val Asn Pro
290

Asn Val Phe Thr Ala
310

Pro Gln Met Gly His
325

Val Gly Gln Lys Phe
340

Arg Trp Arg Tyr Lys
355

Gly His Ile Leu Val
370

Tyr Glu Ile Phe Lys
390

Glu Phe Asp Ser Asp
405

Ile Trp Tyr Asn Asn
420

Ser Lys Ile Ile Val
435

Ser Pro Glu Thr Val
450

<210> SEQ ID NO 15
<211> LENGTH: 461
<212> TYPE: PRT

<213> ORGANISM: Equus caballus

<400> SEQUENCE: 15

Trp

1

Tyr

Val

Thr

Ile

65

Arg

Ser

Asn

Gln

Thr Leu Ser Leu Leu
Glu Arg Leu Gly Cys
20

Glu Arg Pro Leu Lys
35

Arg Phe Leu Leu Tyr
50

Val Ala Asp Pro Ser
70

Lys Thr Arg Phe Ile
85

Trp Leu Ser Thr Met
100

Cys Ile Cys Val Asp
115

Ala Ser Gln Asn Val

Gly

Val

Asn

Asp

295

Asn

Tyr

Tyr

Val

Ser

375

Gly

Val

Val

Glu

Arg
455

Leu

Phe

Ile

Thr

55

Thr

Ile

Cys

Trp

Arg

Gly

Asp

His

280

Gly

Lys

Ala

Leu

Ser

360

Leu

Thr

Asp

Ile

Thr

440

Glu

Gly

Ser

Leu

40

Asn

Ile

His

Gln

Lys

120

Ile

Val

Ile

265

Leu

Phe

Cys

Asp

Asp

345

Val

Phe

Leu

Val

Asn

425

Asn

Glu

Ala

Asp

25

Pro

Glu

Gln

Gly

Asn

105

Ser

Val

Glu

250

Asp

Arg

Ala

Phe

Arg

330

Thr

Thr

Gly

Lys

Gly

410

Pro

Val

Val

Val

10

Asp

Trp

Asn

Ser

Phe

90

Met

Gly

Gly

Met

Gly

Ser

Gly

Pro

315

Tyr

Gly

Leu

Asn

Pro

395

Asp

Thr

Gly

Leu

Val

Ser

Ser

Pro

Ser

75

Ile

Phe

Ser

Ala

Pro

Ile

Tyr

Phe

300

Cys

Pro

Asp

Ser

Lys

380

Asp

Leu

Leu

Lys

Leu
460

Gly

Pro

Pro

Asp

60

Asn

Asp

Lys

Arg

Glu

Gly

Trp

Lys

285

Pro

Pro

Gly

Ala

Gly

365

Gly

Ser

Gln

Pro

Gln

445

Thr

Asn

Trp

Glu

45

Asn

Phe

Lys

Val

Thr

125

Val

Cys

Glu

270

Tyr

Cys

Ser

Lys

Ser

350

Lys

Asn

Thr

Met

Arg

430

Phe

Leu

Glu

Ala

30

Lys

Phe

Asn

Gly

Glu

110

Ala

Ala

Lys

255

Gly

Tyr

Ala

Gly

Thr

335

Asn

Lys

Ser

His

Val

415

Val

Asn

Thr

Val

15

Gly

Val

Gln

Thr

Glu

95

Ser

Tyr

Tyr

Lys

Thr

Thr

Ser

Gly

320

Asn

Phe

Val

Lys

Ser

400

Lys

Gly

Phe

Pro

Cys

Ile

Asn

Glu

Gly

80

Glu

Val

Ser

Leu
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-continued

52

Val

145

Ile

Arg

Pro

Ala

225

Pro

Gln

Ala

Thr

305

Gly

Leu

Tyr

Leu

Phe

385

Ser

Thr

Thr

130

Gly

Ile

Thr

Cys

Gln

210

Leu

Asn

Ile

Cys

Pro

290

Ala

His

Phe

Arg

Val

370

Gln

Asp

Asn

Val

Val
450

Val

Gly

Asn

Phe

195

Phe

Gly

Gly

Val

Asn

275

Asgp

Asn

Tyr

Tyr

Val

355

Ser

Gly

Val

Val

Glu

435

Arg

Leu

His

Gly

180

Gln

Val

Phe

Gly

Asp

260

His

Gly

Ala

Leu

340

Asp

Leu

Thr

Glu

Ile

420

Arg

Glu

Gln

Ser

165

Ala

Gly

Asp

Gly

Lys

245

Ile

Leu

Phe

Cys

Asgp

325

Asn

Val

Phe

Leu

Val

405

Asn

Asn

Asp

<210> SEQ ID NO 16

<211> LENGTH:

<212> TYPE: PRT

<213> ORGANISM: Canis familiaris

<400> SEQUENCE:

467

16

Ser
150

Leu

Thr

Val

Met

230

Glu

Asp

Arg

Ala

Phe

310

Arg

Thr

Thr

Gly

Lys

390

Gly

Leu

Asp

Val

135

Ser

Gly

Gly

Pro

Ile

215

Ser

Met

Gly

Ser

Gly

295

Pro

Phe

Gly

Leu

Asn

375

Pro

Asp

Thr

Gly

Leu
455

Phe

Ser

Arg

Glu

200

His

Gln

Pro

Ile

Tyr

280

Phe

Cys

Pro

Asp

Ser

360

Lys

Asp

Leu

Leu

Ser

440

Leu

Asp

His

Ile

185

Leu

Thr

Thr

Gly

Trp

265

Lys

Ser

Ser

Gly

Ala

345

Gly

Gly

Asn

Glu

Pro

425

Val

Thr

Met Val Ser Ile Trp Thr Ile Ala Leu

1

5

Tyr

Ala

170

Thr

Val

Asp

Ala

Cys

250

Gln

Tyr

Cys

Ser

Arg

330

Ser

Lys

Asn

Thr

Lys

410

Lys

Phe

Leu

Ser

155

Ala

Gly

Arg

Ile

Gly

235

Gln

Gly

Tyr

Ala

Glu

315

Thr

Asn

Lys

Ser

Tyr

395

Val

Val

Asn

Thr

140

Pro Ser Asn

Gly Glu Ala

Leu Asp Pro

190

Leu Asp Pro
205

Ala Pro Phe
220

His Leu Asp

Lys Asn Val

Thr Arg Asp

270

Thr Asp Ser
285

Ser Tyr Ser
300

Gly Cys Pro

Lys Gly Val

Phe Ala Arg

350

Val Thr Gly
365

Arg Gln Tyr
380

Ser Asn Glu

Lys Phe Ile

Gly Ala Ser

430

Phe Cys Ser
445

Ala Cys
460

Phe Leu Leu Gly Ala

10

Val

Gly

175

Ala

Ser

Ile

Phe

Leu

255

Phe

Ile

Asp

Gln

Gly

335

Trp

His

Glu

Phe

Trp

415

Lys

Glu

Ala
15

His

160

Arg

Glu

Asp

Pro

Phe

240

Ser

Ala

Leu

Phe

Met

320

Gln

Arg

Val

Ile

Asp

400

Tyr

Ile

Glu

Lys

Ala Lys Glu Val Cys Tyr Glu Gln Ile Gly Cys Phe Ser Asp 2Zla Glu

Pro Trp Ala Gly Thr Ala Ile Arg Pro Leu Lys Val

35

20

40

25

30

45

Leu Pro Trp Ser



53

US 7,771,960 B2

-continued

54

Pro

65

Ser

Ile

Phe

Ser

Ala

145

Ser

Ala

Leu

Leu

Ala

225

Lys

Thr

Ser

Ser

305

Gly

Ser

Phe

Ala

His

385

Ser

Lys

Gly

Glu

50

Asn

Asn

Asn

Lys

Gln

130

Gln

Pro

Gly

Asp

Asp

210

Pro

Leu

Asn

Arg

Glu

290

Tyr

Cys

Asp

Ala

Thr

370

Gln

Asn

Phe

Ala

Arg

Phe

Phe

Lys

Val

115

Thr

Val

Ser

Glu

Pro

195

Pro

Leu

Asp

Ala

Asp

275

Ser

Arg

Pro

Glu

Arg

355

Gly

Phe

Glu

Leu

Ala
435

Ile

Gln

Gln

Gly

100

Glu

Ser

Ala

Gln

Ala

180

Val

Thr

Ile

Phe

Leu

260

Phe

Ile

Ala

Gln

Thr

340

Trp

Gln

Asn

Phe

Trp
420

Gly

Thr

Thr

85

Glu

Glu

Tyr

Gln

Val

165

Gly

Glu

Asgp

Pro

Phe

245

Ser

Val

Leu

Phe

Met

325

Gln

Arg

Ala

Ile

Asp

405

Asn

Ile

Thr

Leu

70

Asp

Glu

Val

Thr

Met

150

Gln

Ser

Ala

Ala

Phe

230

Pro

Gln

Ala

Asn

Glu

310

Gly

Lys

Tyr

Lys

Phe

390

Ala

Asn

Thr

Arg

55

Leu

Lys

Asn

Asn

Gln

135

Leu

Leu

Arg

Ser

Asgp

215

Leu

Asn

Ile

Cys

Pro

295

Ser

His

Tyr

Gly

Val

375

Lys

Lys

Asn

Val

Phe

Pro

Lys

Trp

Cys

120

Ala

Ser

Ile

Thr

Phe

200

Phe

Gly

Gly

Val

Asn

280

Asp

Asn

Tyr

Phe

Val

360

Ala

Gly

Leu

Val

Gln
440

Leu

Ser

Thr

Leu

105

Ile

Ala

Met

Gly

Pro

185

Gln

Val

Phe

Gly

Asn

265

His

Gly

Lys

Ala

Leu

345

Ser

Leu

Ile

Asp

Val
425

Lys

Leu

Asp

Arg

90

Leu

Cys

Asn

Leu

His

170

Gly

Gly

Asp

Gly

Glu

250

Leu

Leu

Phe

Cys

Asp

330

Asn

Ile

Phe

Leu

Val

410

Asn

Gly

Tyr

Pro

75

Phe

Asp

Val

Asn

Ser

155

Ser

Leu

Thr

Val

Thr

235

Glu

Asp

Arg

Ala

Phe

315

Lys

Thr

Thr

Gly

Lys

395

Gly

Pro

Glu

Thr Asn Lys Asn Pro

60

Ser

Thr

Met

Asp

Val

140

Ala

Leu

Gly

Pro

Ile

220

Ser

Met

Gly

Ser

Ser

300

Pro

Phe

Gly

Leu

Ser

380

Pro

Thr

Thr

Glu

Thr

Ile

Cys

Trp

125

Arg

Asn

Gly

Arg

Glu

205

Hig

Gln

Pro

Ile

Tyr

285

Tyr

Cys

Ala

Asp

Ser

365

Lys

Gly

Ile

Phe

Lys
445

Ile

His

Lys

110

Lys

Val

Tyr

Ala

Ile

190

Glu

Thr

Gln

Gly

Trp

270

Lys

Pro

Pro

Val

Ser

350

Gly

Gly

Ser

Glu

Pro
430

Thr

Glu

Gly

95

Asn

Lys

Val

Ser

His

175

Thr

Val

Asp

Met

Cys

255

Glu

Tyr

Cys

Asp

Lys

335

Ser

Lys

Asn

Thr

Lys

415

Lys

Val

Ala

80

Phe

Met

Gly

Gly

Tyr

160

Val

Gly

Arg

Ala

Gly

240

Lys

Gly

Tyr

2la

Gln

320

Thr

Asn

Arg

Thr

His

400

Val

Val

His
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-continued

Ser Phe Cys Ser Glu Ser Thr Val Arg Glu Asp Val Leu Leu Thr Leu

450 455 460
Thr Pro Cys

465

What is claimed is:

1. A method for determining the presence or amount of
feline pancreatic lipase polypeptide (fPLP) in a biological
sample comprising;

(a) contacting the sample with a monoclonal antibody that

specifically binds fPLP; and

(b) detecting the binding of the fPLP in the sample to the
antibody;

wherein the monoclonal antibody is the monoclonal antibody
produced by hybridoma cell line designated under the ATCC
deposit No. PTA-8506 or PTA 8507 or a monoclonal antibody
that competes for the epitope that binds the monoclonal anti-
body produced by hybridoma cell line PTA-8506 or PTA
8507 on feline pancreatic lipase.

2. The method of claim 1, further comprising (i) contacting
a standard with the monoclonal antibody, said standard com-
prising recombinant fPLP, (ii) detecting the binding of the
fPLP in the standard to the monoclonal antibody, and (ii1)
comparing the amount of binding of the monoclonal antibody
to the fPLP in the sample to the amount of binding of the
monoclonal antibody to the fPLP in the standard.

3. The method of claim 2, wherein the monoclonal anti-
body comprises a label, and wherein the amount of binding of
the monoclonal antibody to fPLP is measured by the amount
of the signal from the label.

4. The method of claim 1, wherein the monoclonal anti-
body is immobilized on a substrate.

5. The method of claim 4, wherein the monoclonal anti-
body is a first monoclonal antibody, said method further com-
prising contacting the sample or the standard with a second
antibody specific for fPLP, said second antibody comprising
alabel, wherein the amount of binding of the first monoclonal
antibody to the fPLP in the sample or to the fPLP in the
standard is measured by the amount of signal from the label
bound to the second antibody.

6. The method of claim 5, wherein the second antibody is a
second monoclonal antibody specific for fPLP.

7. The method of claim 5, wherein the second antibody is a
monoclonal antibody produced by hybridoma cell line des-
ignated under the American Type Culture Collection (ATCC)
Patent Deposit No. PTA-8506 or PTA-8507 or a monoclonal
antibody that competes for the epitope that binds the mono-
clonal antibody produced by hybridoma cell line PTA-8506
or PTA 8507 on feline pancreatic lipase, wherein the first and
second monoclonal antibodies do not compete for the same
epitope.

8. A method for determining the presence or amount of
feline pancreatic lipase polypeptide (fPLP) in a biological
sample comprising:

(a) contacting the sample with a first monoclonal antibody
and a second antibody to form a complex, wherein both
the first monoclonal antibody and the second antibody
bind specifically to fPLP; and

(b) detecting the presence or amount of the complex,
wherein the presence or amount of the complex is indicative
of the presence or amount of fPLP, and
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wherein the first monoclonal antibody is a monoclonal anti-
body produced by hybridoma cell line designated under the
ATCC deposit No. PTA-8506 or PTA-8507, or a monoclonal
antibody that competes for the epitope that binds the mono-
clonal antibody produced by hybridoma cell line PTA-8506
or PTA 8507 on feline pancreatic lipase.

9. The method of claim 8, wherein the second antibody is a
second monoclonal antibody.

10. The method of claim 8, wherein the first monoclonal
antibody comprises a label and the second monoclonal anti-
body is immobilized on a solid substrate, and wherein the
presence or amount of the complex is measured by the
amount of the signal from the label bound to the substrate.

11. The method of claim 10, further comprising a step of
removing any unbound material from the solid substrate.

12. The method of claim 11, wherein the first monoclonal
antibody is directly labeled.

13. The method of claim 11, wherein the first monoclonal
antibody is indirectly labeled, the method further comprising
a step of contacting the complex with a labeled molecule that
specifically binds to the first monoclonal antibody.

14. The method of claim 9, further comprising contacting
the first monoclonal antibody and the second monoclonal
antibody with a standard to form a complex, said standard
comprising recombinant fPLP; and comparing the presence
or amount of the complex formed by the first and second
monoclonal antibodies and fPLP in the sample to the pres-
ence or amount of the complex formed by the first and second
monoclonal antibodies and fPLP in the standard.

15. The method of claim 9, wherein the second monoclonal
antibody is a monoclonal antibody produced by hybridoma
cell line designated under the ATCC deposit No. PTA-8506 or
PTA-8507, or a monoclonal antibody that competes for the
epitope that binds the monoclonal antibody produced by
hybridoma cell line PTA-8506 or PTA 8507 on feline pancre-
atic lipase, wherein the first and the second monoclonal anti-
bodies do not compete for the same epitope.

16. The method of claim 8, wherein the sensitivity of detec-
tion is at least 100 g fPLP/L.

17. The method of claim 16, wherein the sensitivity of
detection is at least 10 g fPLP/L.

18. The method of claim 8, wherein the sample is a whole
blood sample, a serum sample, a plasma sample, an abdomi-
nal fluid sample or a urine sample.

19. The method of claim 14, wherein the sample is derived
from a feline subject, and the comparison of the presence or
amount of the complex formed by the first and second mono-
clonal antibodies to fPLP in the sample to the presence or
amount of the complex formed by the first and second mono-
clonal antibodies and fPLP in the standard is indicative of a
fPLP related condition in the feline subject.

20. The method of claim 19, wherein the condition is feline
pancreatitis.

21. The method of claim 14, wherein the sample or stan-
dard is first contacted with the first monoclonal antibody to
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form a first complex, and wherein the first complex is con-
tacted with the second monoclonal antibody to form a second
complex.

22. The method of claim 14, wherein the sample or stan-
dard s first contacted with the second monoclonal antibody to

58

form a first complex, and wherein the first complex is con-
tacted with the first monoclonal antibody to form a second
complex.
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SCTAATACGACTCACTATAGGGC 3' (SEQ 0. NO:6)

SCTAATACGACTCACTATAGGGC 3' (SEQID. NO:6)
5TCGCGGCCGCTCARCACGGAGTARGAGTGAGCAGA 3' (SEQID. NO:9)

5" gatcctgeectggageechraggaygtsra 3 (SEQ D, NO4)
SAAGAATTCAGCCACCATGCTGCTARTCTGGACACTA3' (SEQ D, NO:8)

5CACCCTTCTGCCCCCACAATCCG 3' (SEQ D. N0:7)
fok3_Hindll 5" CAAGCTTACCATGGTGCTAATCTGGACACTATC 3' (SEQ D. No:11)

fol4_xho1Stop 5 GCTCGAGCTACTATGCACACGGGGTAAGAGTG 3' (SEQ ID. NO:10)

Primers for fulllength fPL PCR product

Kco26
Kc630
Primers for subcloning into pBACI

Primers for 3' RACE

RACE 5

UPM
Primers for 5 RACE

UPM
Kc616
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