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(57) ABSTRACT 

The invention provides isolated nucleic acids molecules, 
designated 25869, 25934, 26335, 50365, 21117, 38692, 
46508, 16816, 16839, 49937, 49931 and 49933 nucleic acid 
molecules. The invention also provides antisense nucleic 
acid molecules, recombinant expression vectors containing 
25869, 25934, 26335, 50365, 21117, 38692, 46508, 16816, 
16839, 49937, 49931 or 49933 nucleic acid molecules, host 
cells into Which the expression vectors have been intro 
duced, and nonhuman transgenic animals in Which a 25869, 
25934, 26335, 50365, 21117, 38692, 46508, 16816, 16839, 
49937, 49931 or 49933 gene has been introduced or dis 
rupted. The invention still further provides isolated 25869, 
25934, 26335, 50365, 21117, 38692, 46508, 16816, 16839, 
49937, 49931 or 49933 proteins, fusion proteins, antigenic 
peptides and anti-25869, 25934, 26335, 50365, 21117, 
38692, 46508, 16816, 16839, 49937, 49931 or 49933 anti 
bodies. Diagnostic and therapeutic methods utilizing com 
positions of the invention are also provided. 



US 2004/0157221 A9 

NOVEL 25869, 25934, 26335, 50365, 21117, 38692, 
46508, 16816, 16839, 49937, 49931 AND 49933 
MOLECULES AND USES THEREFOR 

RELATED APPLICATIONS 

[0001] The present application is a continuation-in-part of 
US. patent application Ser. No. 09/895,860, ?led Jun. 29, 
2001 (pending), Which claims the bene?t of US. Provisional 
Application Serial No. 60/215,370, ?led Jun. 29, 2000. The 
present application is also a continuation-in-part of US. 
patent application Ser. No. 09/723,806, ?led Nov. 28, 2000 
(pending), Which claims the bene?t of US. Provisional 
Application Serial No. 60/187,455, ?led Mar. 7, 2000. The 
present application is also a continuation-in-part of US. 
patent application Ser. No. 09/843,297, ?led Apr. 25, 2001 
(pending), Which claims the bene?t of US. Provisional 
Application Serial No. 60/199,801, ?led Apr. 26, 2000. The 
present application is also a continuation-in-part of US. 
patent application Ser. No. 09/861,801, ?led May 21, 2001 
(pending), Which claims the bene?t of US. Provisional 
Application Serial No. 60/205,508, ?led May 19, 2000. The 
present application is also a continuation-in-part of US. 
patent application Ser. No. 09/816,494, ?led Mar. 23, 2001 
(pending), Which claims the bene?t of US Utility applica 
tion Ser. No. 09/815,419, ?led Mar. 22, 2001 (pending), 
Which claims the bene?t of US. Provisional Application 
Serial No. 60/191,858, ?led Mar. 24, 2000. The present 
application is also a continuation-in-part of US. patent 
application Ser. No. 09/888,911, ?led Jun. 25, 2001 (pend 
ing), Which claims the bene?t of US. Provisional Applica 
tion Serial No. 60/213,688, ?led Jun. 23, 2000. The present 
application is also a continuation-in-part of US. patent 
application Ser. No. 09/908,664, ?led Jul. 17, 2001 (pend 
ing), Which claims the bene?t of US. Provisional Applica 
tion Serial No. 60/218,675, ?led Jul. 17, 2000. The present 
application is also a continuation-in-part of US. patent 
application Ser. No. 09/935,291, ?led Aug. 21, 2001 (pend 
ing), Which claims the bene?t of US. Provisional Applica 
tion Serial No. 60/250,932, ?led Nov. 30, 2000 and of US. 
provisional application Ser. No. 60/226,504, ?led Aug. 21, 
2000. The entire contents of each of the above-referenced 
patent applications are incorporated herein by this reference. 

BACKGROUND OF THE INVENTION 

[0002] The enormous variety of biochemical reactions that 
comprise life are nearly all mediated by a series of biological 
catalysts knoWn as enZymes. EnZymes are proteins Which 
possess speci?c properties that enable them to catalyZe a 
series of reactions, alloWing metabolic pathWays to degrade 
and to reconstruct products needed to maintain organisms. 
By the binding of substrates through geometrically and 
physically complementary reactions, enZymes are stereospe 
ci?c in binding substrates as Well as in catalyZing reactions. 
The stringency for this stereospeci?city varies as some 
enZymes are more speci?c to the identity of their substrates, 
While others are capable of binding multiple substrates and 
can catalyZe numerous types of reactions. 

[0003] Examples of enZymes include, for eXample, car 
boXylases, fatty acid desaturases, serine/threonine dehy 
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dratases, heXokinases, peptidyl tRNA hydrolases, dual 
speci?city phosphatases, phospholipases and transporters. 
Such enZymes have the ability to, for example: (1) hydrolyZe 
an ester linkage and/or liberate the free acid form of a 

substrate, e.g., hydrolysis of a triglyceride and/or liberation 
of free fatty acid(s) and glycerol; (2) catalyZe the formation 
of a double bond, preferably, at positions up to 9 carbons 
from the carboXyl end of a molecule, e.g., a fatty acid, such 
as a polyunsaturated fatty acid; (3) catalyZe the phosphory 
lation of a sugar, e.g., an aldoheXoses and a ketoheXoses 

(e.g., glucose, mannose, fructose, sorbitol and glucosamine); 
(4) catalyZe sugar metabolism; (5) transfer a phosphate from 
a phosphate donor (e.g., ATP) to a sugar, e.g., an aldoheX 
oses and a ketoheXoses (e.g., glucose, mannose, fructose, 
sorbitol and glucosamine) to form a phosphorylated sugar, 
e.g., glucose-6-phosphate; (6) catalyZe the removal of a 
phosphate group attached to a tyrosine residue in a protein 
target, e.g., a groWth factor receptor; (7) catalyZe the 
removal of a phosphate group attached to a serine or 

threonine residue in a protein e.g., a groWth factor receptor; 
(8) hydrolyZe covalent bond betWeen peptide and tRNA 
Within peptidyl-tRNAs; (9) catalyZe the hydrolysis of phos 
phatidyl-inositol-4,5-bisphosphate (PIP2) producing dia 
cylglycerol and inositol 1,4,5-trisphosphate; (10) transport 
of a substrate or target molecule (e.g., a Ca2+ ion) from one 
side of a biological membrane to the other; and (11) be 
phosphorylated or dephosphorylated. Accordingly, there 
eXists a need to identify additional human enZymes, for 
eXample, for use as disease markers and as targets for 
identifying various therapeutic modulators. 

SUMMARY OF THE INVENTION 

[0004] The present invention is based, at least in part, on 
the discovery of novel nucleic acid molecules and proteins 
encoded by such nucleic acid molecules, referred to herein 
as “25869, 25934, 26335, 50365, 21117, 38692, 46508, 
16816, 16839, 49937, 49931 or 49933”. The 25869, 25934, 
26335, 50365, 21117, 38692, 46508, 16816, 16839, 49937, 
49931 or 49933 nucleic acid and protein molecules of the 
present invention are useful as modulating agents in regu 
lating a variety of cellular processes, e.g., including but not 
limited to cell proliferation, differentiation, groWth and 
division. In particular, these nucleic acid molecules Will be 
advantageous in the regulation of any cellular function, 
uncontrolled proliferation and differentiation, such as in 
cases of cancer. Accordingly, in one aspect, this invention 
provides isolated nucleic acid molecules encoding 25869, 
25934, 26335, 50365, 21117, 38692, 46508, 16816, 16839, 
49937, 49931 or 49933 proteins or biologically active por 
tions thereof, as Well as nucleic acid fragments suitable as 
primers or hybridiZation probes for the detection of 25869, 
25934, 26335, 50365, 21117, 38692, 46508, 16816, 16839, 
49937, 49931 or 49933-encoding nucleic acids. 

[0005] The nucleotide sequence of the cDNA encoding 
25869, 25934, 26335, 50365, 21117, 38692, 46508, 16816, 
16839, 49937, 49931 or 49933, and the amino acid sequence 
of 25869, 25934, 26335, 50365, 21117, 38692, 46508, 
16816, 16839, 49937, 49931 or 49933 polypeptides are 
depicted in Table 1. 
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TABLE 1 

Sequences of the invention 

ATCC 
Gene cDNA Protein Coding Region Accession 
Name SEQ ID NO: SEQ ID NO: SEQ ID NO: Number 

25869 1 2 3 
25934 7 8 9 
26335 16 17 18 
50365 20 21 22 
21117 25 26 27 
38692 28 29 30 
46508 35 36 37 
16816 39 40 41 
16839 42 43 44 
49937 63 64 65 
49931 67 68 69 
49933 70 71 72 

[0006] Accordingly, in one aspect, the invention features a 
nucleic acid molecule Which encodes a 25869, 25934, 
26335, 50365, 21117, 38692, 46508, 16816, 16839, 49937, 
49931 or 49933 protein or polypeptide, e.g., a biologically 
active portion of the 25869, 25934, 26335, 50365, 21117, 
38692, 46508, 16816, 16839, 49937, 49931 or 49933 pro 
tein. In a preferred embodiment, the isolated nucleic acid 
molecule encodes a polypeptide having the amino acid 
sequence of SEQ ID NO: 2, 8, 17, 21, 26, 29, 36, 40, 43, 64, 
68 or 71. In other embodiments, the invention provides 
isolated 25869, 25934, 26335, 50365, 21117, 38692, 46508, 
16816, 16839, 49937, 49931 or 49933 nucleic acid mol 
ecules having the nucleotide sequence shoWn in SEQ ID 
NO: 1, 3, 7, 9, 16, 18, 20, 22, 25, 27, 28, 30, 35, 37, 39, 41, 
42, 44, 63, 65, 67, 69, 70 or 72 or the nucleotide sequence 
of the DNA insert of the plasmid deposited With AT CC 
Accession Number . In still other embodiments, the 
invention provides nucleic acid molecules that are substan 
tially identical (e.g., naturally occurring allelic variants) to 
the nucleotide sequence shoWn in SEQ ID NO: 1, 3, 7, 9, 16, 
18, 20, 22, 25, 27, 28, 30, 35, 37, 39, 41, 42, 44, 63, 65, 67, 
69, 70 or 72 or the nucleotide sequence of the DNA insert 
of the plasmid deposited With AT CC Accession Number 

. In other embodiments, the invention provides a 
nucleic acid molecule Which hybridizes under a stringent 
hybridization condition as described herein to a nucleic acid 
molecule comprising the nucleotide sequence of SEQ ID 
NO: 1, 3, 7, 9, 16, 18, 20, 22, 25, 27, 28, 30, 35, 37, 39, 41, 
42, 44, 63, 65, 67, 69, 70 or 72 or the nucleotide sequence 
of the DNA insert of the plasmid deposited With AT CC 
Accession Number , Wherein the nucleic acid 

encodes a full length 25869, 25934, 26335, 50365, 21117, 
38692, 46508, 16816, 16839, 49937, 49931 or 49933 pro 
tein or an active fragment thereof. 

[0007] In a related aspect, the invention further provides 
nucleic acid constructs Which include a 25869, 25934, 
26335, 50365, 21117, 38692, 46508, 16816, 16839, 49937, 
49931 or 49933 nucleic acid molecule described herein. In 
certain embodiments, the nucleic acid molecules of the 
invention are operatively linked to native or heterologous 
regulatory sequences. Also included are vectors and host 
cells containing the 25869, 25934, 26335, 50365, 21117, 
38692, 46508, 16816, 16839, 49937, 49931 or 49933 
nucleic acid molecules of the invention e.g., vectors and host 
cells suitable for producing polypeptides. 
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[0008] In another related aspect, the invention provides 
nucleic acid fragments suitable as primers or hybridization 
probes for the detection of 25869, 25934, 26335, 50365, 
21117, 38692, 46508, 16816, 16839, 49937, 49931 or 
49933-encoding nucleic acids. 

[0009] In still another related aspect, isolated nucleic acid 
molecules that are antisense to a 25869, 25934, 26335, 
50365, 21117, 38692, 46508, 16816, 16839, 49937, 49931 
or 49933 encoding nucleic acid molecule are provided. 

[0010] In another aspect, the invention features 25869, 
25934, 26335, 50365, 21117, 38692, 46508, 16816, 16839, 
49937, 49931 or 49933 polypeptides, and biologically active 
or antigenic fragments thereof that are useful, e.g., as 
reagents or targets in assays applicable to treatment and 
diagnosis of 25869, 25934, 26335, 50365, 21117, 38692, 
46508, 16816, 16839, 49937, 49931 or 49933-associated 
disorders. In another embodiment, the invention provides 
25869, 25934, 26335, 50365, 21117, 38692, 46508, 16816, 
16839, 49937, 49931 or 49933 polypeptides having a 25869, 
25934, 26335, 50365, 21117, 38692, 46508, 16816, 16839, 
49937, 49931 or 49933 activity. 

[0011] In other embodiments, the invention provides 
25869, 25934, 26335, 50365, 21117, 38692, 46508, 16816, 
16839, 49937, 49931 or 49933 polypeptides, e.g., a 25869, 
25934, 26335, 50365, 21117, 38692, 46508, 16816, 16839, 
49937, 49931 or 49933 polypeptide having the amino acid 
sequence shoWn in SEQ ID NO: 2, 8, 17, 21, 26, 29, 36, 40, 
43, 64, 68 or 71, or the amino acid sequence encoded by the 
cDNA insert of the plasmid deposited With ATCC Accession 
Number ; an amino acid sequence that is substan 
tially identical to the amino acid sequence shoWn in SEQ ID 
NO: 2, 8, 17, 21, 26, 29, 36, 40, 43, 64, 68 or 71, or the 
amino acid sequence encoded by the cDNA insert of the 
plasmid deposited With ATCC Accession Number ; 
or an amino acid sequence encoded by a nucleic acid 
molecule having a nucleotide sequence Which hybridizes 
under a stringent hybridization condition as described herein 
to a nucleic acid molecule comprising the nucleotide 
sequence of SEQ ID NO: 1, 3, 7, 9, 16, 18, 20, 22, 25, 27, 
28, 30, 35, 37, 39, 41, 42, 44, 63, 65, 67, 69, 70 or 72, or the 
nucleotide sequence of the insert of the plasmid deposited 
With ATCC Accession Number , Wherein the nucleic 

acid encodes a full length 25869, 25934, 26335, 50365, 
21117, 38692, 46508, 16816, 16839, 49937, 49931 or 49933 
protein or an active fragment thereof. 

[0012] In a related aspect, the invention further provides 
nucleic acid constructs Which include a 25869, 25934, 
26335, 50365, 21117, 38692, 46508, 16816, 16839, 49937, 
49931 or 49933 nucleic acid molecule described herein. 

[0013] In a related aspect, the invention provides 25869, 
25934, 26335, 50365, 21117, 38692, 46508, 16816, 16839, 
49937, 49931 or 49933 polypeptides or fragments opera 
tively linked to non-25869, 25934, 26335, 50365, 21117, 
38692, 46508, 16816, 16839, 49937, 49931 or 49933 
polypeptides to form fusion proteins. 

[0014] In another aspect, the invention features antibodies 
and antigen-binding fragments thereof, that react With, or 
more preferably speci?cally or selectively bind 25869, 
25934, 26335, 50365, 21117, 38692, 46508, 16816, 16839, 
49937, 49931 or 49933 polypeptides. 

[0015] In another aspect, the invention provides methods 
of screening for compounds that modulate the expression or 
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activity of the 25869, 25934, 26335, 50365, 21117, 38692, 
46508, 16816, 16839, 49937, 49931 or 49933 polypeptides 
or nucleic acids. 

[0016] In still another aspect, the invention provides a 
process for modulating 25869, 25934, 26335, 50365, 21117, 
38692, 46508, 16816, 16839, 49937, 49931 or 49933 
polypeptide or nucleic acid expression or activity, e. g., using 
the compounds identi?ed in the screens described herein. In 
certain embodiments, the methods involve treatment of 
conditions related to aberrant activity or expression of the 

25869, 25934, 26335, 50365, 21117, 38692, 46508, 16816, 
16839, 49937, 49931 or 49933 polypeptides or nucleic 
acids, such as conditions or disorders involving aberrant or 

de?cient 25869, 25934, 26335, 50365, 21117, 38692, 
46508, 16816, 16839, 49937, 49931 or 49933 expression. 
Examples of such disorders include, but are not limited to 
cellular proliferative and/or differentiative disorders, angio 
genic disorders, brain disorders, neurological disorders, 
blood vessel disorders, breast disorders, colon disorders, 
kidney disorders, lung disorders, ovarian disorders, prostate 
disorders, hematopoeitic disorders, pancreatic disorders, 
skeletal muscle disorders, skin disorders, hormonal disor 
ders, immune e.g., in?ammatory, disorders, cardiovascular 
disorders, lipid homeostasis disorders, endothelial cell dis 
orders, liver disorders, disorders of the small intestine, pain 
disorders, viral diseases, metabolic disorders, bone metabo 
lism disorders or platelet disorders. 

[0017] The invention also provides assays for determining 
the activity of or the presence or absence of 25869, 25934, 
26335, 50365, 21117, 38692, 46508, 16816, 16839, 49937, 
49931 or 49933 polypeptides or nucleic acid molecules in a 
biological sample, including for disease diagnosis. 

[0018] In a further aspect, the invention provides assays 
for determining the presence or absence of a genetic alter 
ation in a 25869, 25934, 26335, 50365, 21117, 38692, 
46508, 16816, 16839, 49937, 49931 or 49933 polypeptide or 
nucleic acid molecule, including for disease diagnosis. 

[0019] In another aspect, the invention features a tWo 
dimensional array having a plurality of addresses, each 
address of the plurality being positionally distinguishable 
from each other address of the plurality, and each address of 
the plurality having a unique capture probe, e.g., a nucleic 
acid or peptide sequence. At least one address of the 
plurality has a capture probe that recogniZes a 25869, 25 934, 
26335, 50365, 21117, 38692, 46508, 16816, 16839, 49937, 
49931 or 49933 molecule. In one embodiment, the capture 
probe is a nucleic acid, e.g., a probe complementary to a 
25869, 25934, 26335, 50365, 21117, 38692, 46508, 16816, 
16839, 49937, 49931 or 49933 nucleic acid sequence. In 
another embodiment, the capture probe is a polypeptide, 
e.g., an antibody speci?c for 25869, 25934, 26335, 50365, 
21117, 38692, 46508, 16816, 16839, 49937, 49931 or 49933 
polypeptides. Also featured is a method of analyZing a 
sample by contacting the sample to the aforementioned array 
and detecting binding of the sample to the array. 

[0020] Other features and advantages of the invention Will 
be apparent from the folloWing detailed description, and 
from the claims. 
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DETAILED DESCRIPTION OF THE 
INVENTION 

[0021] Human 25869 (COE-1) 

[0022] The present invention is based, at least in part, on 
the discovery of novel carboxylesterase family members, 
referred to herein as “25869”, “Carboxylesterase” or “COE 
1” nucleic acid and protein molecules. These novel mol 
ecules are capable of hydrolyZing ester-, thioester-, and 
amide-containing compounds (e.g., triglycerides) to their 
respective free acids, are upregulated in marmoset monkeys 
treated With cholestyramine, a cholesterol and/or lipid loW 
ering drug, and play a role in or function in a variety of 
cellular processes, including lipid homeostasis, hydrolysis 
of endogenous and/or exogenous compounds; detoxi?cation 
and/or activation of drugs, pro-drugs, toxins, and/or carcino 
gens; intra- or inter-cellular signaling; gene expression; 
and/or cellular groWth and/or differentiation. 

[0023] Carboxylesterases comprise a family of enZymes 
Which catalyZe the hydrolysis of a variety of ester-, 
thioester-, and amide-containing chemicals, as Well as drugs 
(including prodrugs) to their respective free acids. Carboxy 
lesterases catalyZe the hydrolysis of endogenous compounds 
such as short- and long-chain acyl-glycerols, long-chain 
acylcarnitine, and long-chain acyl-CoA esters (Satoh, T. and 
HosokaWa, M. (1998) Annu. Rev Pharmacol. Toxicol. 
38:257-88). The general enZymatic reaction that carboxy 
lesterases catalyZe is: 

a carboxylic ester+H2O<=>an alcohol+a carboxylic 
al'llOl'l 

[0024] The hydrolytic activity of carboxylesterases is 
dependent on the presence of a “catalytic triad” of amino 
acid residues that are non-contiguous in the primary 
sequence but adjacent in the tertiary structure (Ollis, D. L. 
et al. (1992) Protein Eng. 5:197-211; Cygler, M. et al. (1993) 
Protein Sci. 2:366-382). In carboxylesterases, the catalytic 
triad residues are Ser/His/Glu (Satoh and HosokaWa (1998) 
supra; Oakeshott, J. G. et al. (1999) Bioessays 21:1031 
1042). 
[0025] The ?rst step of the hydrolysis reaction catalyZed 
by carboxylesterases liberates the alcohol moiety of the 
substrate and forms a covalent linkage betWeen the remain 
ing acid moiety of the substrate and the serine residue of the 
catalytic triad. The second step cleaves this linkage and 
liberates the acid moiety of the substrate, largely through the 
action of the histidine residue of the catalytic triad (Oake 
shott et al. (1999) supra). 

[0026] While many Well-studied carboxylesterases have 
catalytic triads, several members of the carboxyl/cholinest 
erase multigene family have been reported to lack a func 
tional catalytic triad (Hortsch, M. et al. (1990) Development 
110:1327-1340; Auld, V. J. (1995) Cell 81:757-767; Ichtch 
enko, K. et al. (1995) Cell 81:435-443; Oakeshott, J. G. et 
al. (1995) Trends. Ecol. Evol. 10:103-110) and, thus, to lack 
carboxylesterase activity. HoWever, some of these enZymes 
have ligand-binding functions involved in signal transduc 
tion. 

[0027] Carboxylesterases are responsible for the hydroly 
sis of many exogenous compounds, resulting in both the 
inactivation of drugs and the activation of pro-drugs (Satoh, 
T. (1987) Reviews in Biochem. Toxicol. 8: 155-81; Heymann, 
E. (1980) Enzymatic Basis of Detoxi?cation 2:291-323; 
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Heymann, E. (1982) Metabolic Basis of Detoxi?cation 
1:229-45; LeinWeber, F. -J. (1987) Drug. Metab. Rev. 
18:379-439). Human liver and plasma carboxylesterase con 
verts lovastatin to its active form (Tang, B. K. and KaloW, W. 
(1995) Eur. J. Clin. Pharmacol. 47:449-51) and converts an 
inactive prodrug form of prostaglandin F20. to its active 
metabolite (Cheng-Bennett, A. et al. (1994) Br J. Ophthal 
mol. 78:560-67). A signi?cant number of drugs and endog 
enous compounds are substrates of carboxylesterases, 
including dipivefrin hydrochloride (Nakamura, M. et al. 
(1993) Ophthalmic Res. 25:46-51), carbonates (McCracken, 
N. W. et al. (1993) Biochem. Pharmacol. 45:31-36; Huang, 
T. L. et al. (1993) Pharmacol. Res. 10:639-48), cocaine 
(Dean, R. A. (1995) J Pharmacol. Exp. Ther. (1995) 
275:965-71; Brzezinski, M. R. et al. (1994) Biochem. Phar 
macol. 48:1747-55), salicylates (White, K. N. et al. (1994) 
Biochem. Soc. Trans. 22:220S), capsaicin (Park, Y. H. and 
Lee, S. S. (1994) Biochemn. Mol. Biol. Int. 34:351-60), 
palmitoyl-coenZyme A (HosokaWa, M. et al. (1987) Mol. 
Pharmacol. 31:579-84; HosokaWa, M. et al. (1990) Arch. 
Biochem. Biophys. 277:219-27; Tsujita, T. and Okuda, H. 
(1993) J. Lipid. Res. 34:1773-81; Mentlein, R. et al. (1984) 
Arch. Biochem. Biophys. 234:612-21), haloperidol (Nambu, 
K. et al. (1987) Biochem. Pharmacol. 36:1715-22), imi 
dapril (Yamada, Y. et al. (1992)Arzneimittel F orsch. 42:507 
12), pyrroliZidine alkaloids (Dueker, S. R. et al. (1992) 
Toxicol. Appl. Pharmacol. 117:116-21; Dueker, S. R. et al. 
(1995) Arch. Toxicol. 69:725-28; Dueker, S. R. et al. (1992) 
Drug. Metab. Dispos. 20:275-80), and steroids (Lund-Pero, 
M. et al. (1994) Clin. Chim. Acta. 224:9-20). 

[0028] The novel COE-1 molecules of the instant inven 
tion are members of the lipase subfamily of carboxy 
lesterases and shoW signi?cant homology to mouse and rat 
lipases. Analysis of the activity of a recently characteriZed 
hepatic microsomal lipase, ES-10, shoWed that increased 
expression of ES-10 in hepatic cell lines resulted in an 
increase in the rate of depletion of intracellular triacylglyc 
erol stores, indicating that ES-10 is capable of hydrolysis of 
stored triacylglycerol. In addition, hepatocytes expressing 
ES-10 exhibited increased levels of apo-B 100 in the VLDL 
fraction (Lehner, R. and Vance, D. E. (1999) Biochem. J. 
343:1-10; Robbi, M. et al. (1990) Biochem. J. 269:451-458). 

[0029] Because the COE-1 molecules of the instant inven 
tion shoW signi?cant homology to ES-10, COE-1 may 
function as an intracellular lipase, the activity of Which may 
contribute to the mobiliZation of intracellular triacylglycerol 
stores, Which can be used for lipoprotein assembly. Accord 
ingly, modulation of COE-1 activity may result in the 
modulation of serum lipoprotein and/or triglyceride levels. 
For example, inhibition of COE-1 activity may have positive 
effects on serum lipoprotein and triglyceride pro?les. In 
vieW of the foregoing activities, the COE-1 molecules of the 
present invention provide novel diagnostic targets and thera 
peutic agents to control carboxylesterase-associated disor 
ders. 

[0030] As used herein, a “carboxylesterase-associated dis 
order” includes a disorder, disease or condition Which is 
caused or characteriZed by a misregulation (e.g., doWnregu 
lation or upregulation) of carboxylesterase activity. Car 
boxylesterase-associated disorders can detrimentally affect 
cellular functions such as lipid homeostasis; cellular prolif 
eration, groWth, differentiation, or migration; inter- or intra 
cellular communication; tissue function, such as cardiac 
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function or musculoskeletal function; systemic responses in 
an organism, such as nervous system responses, hormonal 
responses (e.g., insulin response), or immune responses; and 
protection of cells from toxic compounds (e.g., carcinogens, 
toxins, or mutagens). 

[0031] In a preferred embodiment, a carboxylesterase 
associated disorder is a “lipid homeostasis disorder”. Other 
examples of carboxylesterase-associated disorders include 
cardiovascular disorders, neurological (CNS) disorders, cel 
lular proliferation, groWth, differentiation, or migration dis 
orders, hormonal disorders, immune disorders and disorders 
affecting tissues in Which COE-1 protein is expressed, e.g., 
the kidney, colon, liver, brain, small intestine, and skeletal 
muscle, as assessed by TaqMan analysis. 

[0032] Members of the COE-1 family of proteins, for 
example, include at least one “carboxylesterase domain” in 
the protein or corresponding nucleic acid molecule. As used 
herein, the term “carboxylesterase domain” includes a pro 
tein domain having at least about 440-600 amino acid 
residues and a bit score of at least 440 When compared 
against a carboxylesterase Hidden Markov Model (HMM), 
e.g., PFAM Accession Number PF00135. Preferably, a car 
boxylesterase domain includes a protein having an amino 
acid sequence of about 460-580, 480-560, 500-540, or more 
preferably about 519 amino acid residues, and a bit score of 
at least 470, 480, 490, 500, or more preferably, 516.6. To 
identify the presence of a carboxylesterase domain in a 
COE-1 protein, and make the determination that a protein of 
interest has a particular pro?le, the amino acid sequence of 
the protein is searched against a database of knoWn protein 
domains (e.g., the HMM database). The carboxylesterase 
domain (HMM) has been assigned the PFAM Accession 
number PF00135 (see the PFAM Website, available online 
through Washington University in St. Louis). A search Was 
performed against the HMM database resulting in the iden 
ti?cation of a carboxylesterase domain in the amino acid 
sequence of human COE-1 at about residues 5-523 of SEQ 
ID NO: 2. 

[0033] Adescription of the Pfam database can be found in 
Sonhammer et al. (1997) Proteins 28:405-420, and a 
detailed description of HMMs can be found, for example, in 
Gribskov et al.(1990) Methods Enzymol. 183:146-159; Grib 
skov et al. (1987) Proc. Natl. Acad. Sci. USA 84:4355-4358; 
Krogh et al.(1994) J. Mol. Biol. 235:1501-1531; and StultZ 
et al.(1993) Protein Sci. 2:305-314, the contents of Which are 
incorporated herein by reference. 

[0034] In another embodiment, a COE-1 family member 
of the present invention is identi?ed based on the presence 
of a “catalytic triad” in the protein or corresponding nucleic 
acid molecule. As used herein, the term “catalytic triad” 
includes a group of three amino acid residues Which are 
non-contiguous in the primary sequence but Which are 
adjacent in the tertiary structure of a protein and Which 
actively participate in an enZymatic reaction catalyZed by a 
carboxylesterase. In the carboxylesterases of the present 
invention, the catalytic triad residues are typically serine, 
histidine, and glutamic acid (Satoh and HosokaWa (1998) 
supra; Oakeshott et al. (1999) supra). The amino acid 
residues of the catalytic triad may also be referred to herein 
as the “catalytic residues” (e.g., the “catalytic serine” or 
“catalytic histidine”) or the “active site residues” (e.g., the 
“active site serine” or “active site histidine”). In a preferred 
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embodiment, the serine residue of a catalytic triad of the 
COE-1 molecules of the present invention is contained 
Within a catalytic serine motif, as de?ned herein. In a further 
preferred embodiment, the serine residue of a catalytic triad 
of the COE-1 molecules of the present invention is con 
tained Within a carboXylesterases type-B serine active site. 
An alignment of the COE-1 amino acid sequence (SEQ ID 
NO: 2), using the GAP program in the GCG softWare 
package (Blosum 62 matrix) and a gap Weight of 12 and a 
length Weight of 4, With a mouse liver carboXylesterase 
precursor (GenBank Accession No. Q63880; SEQ ID NO: 
4), identi?ed tWo of the catalytic triad residues as serine205 
and histidine426 of human COE-1. 

[0035] In another embodiment, a COE-1 family member 
of the present invention is identi?ed based on the presence 
of a “catalytic serine motif” in the protein or corresponding 
nucleic acid molecule. As used herein, a “catalytic serine 
motif” includes a group of ?ve amino acid residues having 
the consensus sequence G-X-S-X-G (SEQ ID NO: 6), 
Wherein X indicates any amino acid residue. Catalytic serine 
motifs are found in all knoWn lipases (Lehner, R. and Vance, 
D. E. (1999) Biochem. J. 343:1-10). In a preferred embodi 
ment, a catalytic serine motif includes a catalytic serine, as 
de?ned herein. In a further preferred embodiment, a cata 
lytic serine motif is contained-Within a carboXylesterases 
type-B serine active site. An alignment of the COE-1 amino 
acid sequence (SEQ ID NO: 2), using the GAP program in 
the GCG softWare package (Blosum 62 matrix) and a gap 
Weight of 12 and a length Weight of 4, With a mouse liver 
carboXylesterase precursor (GenBank Accession No. 
Q63880; SEQ ID NO: 4), identi?ed a catalytic serine motif 
at about residues 203-207 of human COE-1 (SEQ ID NO: 

2). 
[0036] In another embodiment, a COE-1 protein of the 
present invention is identi?ed based on the presence of a 
“carboXylesterases type-B serine active site” in the protein 
or corresponding nucleic acid molecule. AcarboXylesterases 
type-B serine active site functions as part of the catalytic 
active site of a carboXylesterase. The carboXylesterases 
type-B serine active site has been assigned ProSite Acces 
sion Number PS00122. To identify the presence of a car 
boXylesterases type-B serine active site in a COE-1 protein, 
and to make the determination that a protein of interest has 
a particular pro?le, the amino acid sequence of the protein 
may be searched against a database of knoWn protein 
domains (e.g., the ProSite database) using the default param 
eters (available online through the SWiss Institute of Bioin 
formatics (SIB)). In a preferred embodiment, a carboXy 
lesterases type-B serine active site comprises a catalytic 
serine motif, Which further comprises a catalytic serine. A 
search Was performed against the ProSite database resulting 
in the identi?cation of a carboXylesterases type-B serine 
active site in the amino acid sequence of human COE-1 
(SEQ ID NO: 2) at about residues 192-207. 

[0037] In another embodiment, a COE-1 family member 
of the present invention is identi?ed based on the presence 
of an “ER retention signal” in the protein or corresponding 
nucleic acid molecule. As used herein, an “ER retention 
signal” includes a group of four amino acid residues located 
at the C-terminus of a polypeptide sequence Which targets a 
protein to the lumen of the endoplasmic reticulum. Based on 
homology to other proteins knoWn to have ER retention 
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signals, an ER retention signal Was identi?ed in the amino 
acid sequence of human COE-1 (SEQ ID NO: 2) at about 
residues 544-547. 

[0038] Isolated proteins of the present invention, prefer 
ably COE-1 proteins, have an amino acid sequence suf? 
ciently homologous to the amino acid sequence of SEQ ID 
NO: 2, or are encoded by a nucleotide sequence suf?ciently 
homologous to SEQ ID NO: 1 or 3. As used herein, the term 
“suf?ciently homologous” refers to a ?rst amino acid or 
nucleotide sequence Which contains a suf?cient or minimum 
number of identical or equivalent (e.g., an amino acid 
residue Which has a similar side chain) amino acid residues 
or nucleotides to a second amino acid or nucleotide 

sequence such that the ?rst and second amino acid or 
nucleotide sequences share common structural domains or 
motifs and/or a common functional activity. For eXample, 
amino acid or nucleotide sequences Which share common 
structural domains having at least 50%, 55%, 60%, 65%, 
70%, 75%, 80%, 85%, 85%, 88%, 89%, 90%, 95%, 96%, 
97%, 98%, 99%, 99.1%, 99.2%, 99.3%, 99.4%, 99.5%, 
99.6%, 99.7%, 99.8%, 99.9% or more homology or identity 
across the amino acid sequences of the domains and contain 
at least one and preferably tWo structural domains or motifs, 
are de?ned herein as suf?ciently homologous. Furthermore, 
amino acid or nucleotide sequences Which share at least 

50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 85%, 88%, 
89%, 90%, 95%, 96%, 97%, 98%, 99%, 99.1%, 99.2%, 
99.3%, 99.4%, 99.5%, 99.6%, 99.7%, 99.8%, 99.9% or 
more homology or identity and share a common functional 
activity are de?ned herein as suf?ciently homologous. 

[0039] In a preferred embodiment, a COE-1 protein 
includes at least one or more of the folloWing domains, 
motifs, and/or amino acid residues: a carboXylesterase 
domain, a catalytic triad, a catalytic serine, a catalytic 
histidine, a catalytic serine motif, a carboXylesterases type-B 
serine active site, and/or an ER retention signal, and has an 
amino acid sequence at least about 50%, 55%, 60%, 65%, 
70%, 75%, 80%, 85%, 85%, 88%, 89%, 90%, 95%, 96%, 
97%, 98%, 99%, 99.1%, 99.2%, 99.3%, 99.4%, 99.5%, 
99.6%, 99.7%, 99.8%, 99.9% or more homologous or iden 
tical to the amino acid sequence of SEQ ID NO: 2, or the 
amino acid sequence encoded by the DNA insert of the 
plasmid deposited With ATCC as Accession Number 

. In yet another preferred embodiment, a COE-1 
protein includes at least one or more of the folloWing 
domains, motifs, and/or amino acid residues: a carboXy 
lesterase domain, a catalytic triad, a catalytic serine, a 
catalytic histidine, a catalytic serine motif, a carboXy 
lesterases type-B serine active site, and/or an ER retention 
signal, and is encoded by a nucleic acid molecule having a 
nucleotide sequence Which hybridiZes under stringent 
hybridiZation conditions to a complement of a nucleic acid 
molecule comprising the nucleotide sequence of SEQ ID 
NO: 1 or 3. In another preferred embodiment, a COE-1 
protein includes at least one or more of the folloWing 
domains, motifs, and/or amino acid residues: a carboXy 
lesterase domain, a catalytic triad, a catalytic serine, a 
catalytic histidine, a catalytic serine motif, a carboXy 
lesterases type-B serine active site, and/or an ER retention 
signal, and has a COE-1 activity. 

[0040] As used interchangeably herein, a “COE-1 activ 
ity”, “biological activity of COE-1” or “functional activity 
of COE-1”, includes an activity eXerted or mediated by a 
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COE-1 protein, polypeptide or nucleic acid molecule on a 
COE-1 responsive cell or on a COE-1 substrate, as deter 
mined in vivo or in vitro, according to standard techniques. 
In one embodiment, a COE-1 activity is a direct activity, 
such as an association With a COE-1 target molecule. As 

used herein, a “target molecule” or “binding partner” is a 
molecule With Which a COE-1 protein binds or interacts in 
nature, such that COE-l-mediated function is achieved. A 
COE-1 target molecule can be a non-COE-1 molecule or a 

COE-1 protein or polypeptide of the present invention. In an 
exemplary embodiment, a COE-1 target molecule is a 
COE-1 substrate or ligand, e.g., a triglyceride. A COE-1 
activity can also be an indirect activity, such as a cellular 
signaling activity mediated by interaction of the COE-1 
protein With a COE-1 substrate or ligand. 

[0041] In a preferred embodiment, a COE-1 activity is at 
least one of the folloWing activities: interaction With a 
COE-1 substrate or target molecule (e.g., a triglyceride); (ii) 
conversion of a COE-1 substrate or target molecule to a 
product (e.g., hydrolysis of an ester linkage and/or liberation 
of the free acid form of the substrate, e.g., hydrolysis of a 
triglyceride and/or liberation of free fatty acid(s) and glyc 
erol); (iii) modulation of lipolysis; (iv) modulation of lipid 
uptake by a cell (e.g., a liver cell); (v) modulation of lipid 
synthesis and/or secretion; (vi) modulation of intracellular 
lipid release and/or turnover; (vii) modulation of intracellu 
lar lipid and/or triglyceride mass; (viii) modulation of 
secreted lipid and/or triglyceride mass; modulation of 

serum lipid, lipoprotein, and/or triglyceride levels; modulation of lipid homeostasis; direct or indirect 

modulation of lipoprotein assembly; (xii) interaction With 
and/or hydrolysis of a second non-COE-1 protein; (xiii) 
activation/deactivation of a COE-1 substrate or target mol 
ecule (e.g., activation/deactivation of a carcinogen); (xiv) 
metabolism and/or detoxi?cation of a drug; (xv) modulation 
of cellular signaling and/or gene transcription (e.g., either 
directly or indirectly); and/or modulation of cellular 
proliferation and/or differentiation. 

[0042] Isolation of the Human 25869 or COE-1 cDNA 

[0043] The invention is based, at least in part, on the 
discovery of genes encoding novel members of the carboxy 
lesterase family. The entire sequence of human clone 
Fbh25869 Was determined and found to contain an open 
reading frame termed human “25869” or “COE-l.” 

[0044] The nucleotide sequence encoding the human 
COE-1 is set forth as SEQ ID NO: 1. The human COE-1 
gene, Which is approximately 2087 nucleotides in length, 
encodes a protein having a molecular Weight of approxi 
mately 60.2 kD and Which is approximately 547 amino acid 
residues in length as set forth as SEQ ID NO: 2. The coding 
region (open reading frame) of SEQ ID NO: 1 is set forth as 
SEQ ID NO: 3. Clone Fbh25869, comprising the coding 
region of human COE-1, Was deposited With the American 
Type Culture Collection (ATCC), 10801 University Boule 
vard, Manassas, Va. 20110-2209, on , and assigned 
Accession Number . This deposit Will be maintained 
under the terms of the Budapest Treaty on the International 
Recognition of the Deposit of Microorganisms for the Pur 
poses of Patent Procedure. This deposit Were made merely 
as a convenience for those of skill in the art and is not an 
admission that a deposit is required under 35 USC § 112. 
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[0045] Analysis of the Human 25869 or COE-1 Molecules 

[0046] The amino acid sequence of human COE-1 Was 
analyZed using the program PSORT (available online) to 
predict the localiZation of the proteins Within the cell. This 
program assesses the presence of different targeting and 
localiZation of amino acid sequences Within the query 
sequence. The results of the analyses shoW that human 
COE-1 may be localiZed to the cytoplasm, to the nucleus, or 
to the mitochondria. 

[0047] Searches of the amino acid sequence of human 
COE-1 Were performed against the HMM database. These 
searches resulted in the identi?cation of a “carboxylesterase 
domain” at about residues 5-523 of SEQ ID NO: 2 (score= 
516.6). 
[0048] Searches of the amino acid sequence of human 
COE-1 Were further performed against the Prosite database. 
These searches resulted in the identi?cation in the amino 
acid sequence of human COE-1 of a potential N-glycosy 
lation site and a number of potential protein kinase C 
phosphorylation sites, casein kinase II phosphorylation sites, 
and N-myristoylation sites. These searches further resulted 
in the identi?cation of a carboxylesterases type-B serine 
active site at about residues 192-207 of SEQ ID NO: 2. 

[0049] A“catalytic triad” Was also identi?ed in the human 
COE-1. An alignment of human COE-1 (SEQ ID NO: 2) 
With a mouse liver carboxylesterase precursor (GenBank 
Accession No. Q63880; SEQ ID NO: 4), identi?ed tWo of 
the catalytic triad amino acids, namely Ser205 and His426 
Within SEQ ID NO: 2. 

[0050] A“catalytic serine motif” Was also identi?ed in the 
human COE-1. An alignment of human COE-1 (SEQ ID 
NO: 2), using the GAP program in the GCG softWare 
package (Blosum 62 matrix) and a gap Weight of 12 and a 
length Weight of 4, With a mouse liver carboxylesterase 
precursor (GenBank Accession No. Q63880; SEQ ID NO: 
4), identi?ed a catalytic serine motif at about residues 
203-207 of human COE-1 (SEQ ID NO: 2). 

[0051] An “ER retention signal” Was also identi?ed in the 
human COE-1. Based on homology to other proteins knoWn 
to have ER retention signals, an ER retention signal Was 
identi?ed in the amino acid sequence of human COE-1 
(SEQ ID NO: 2) at about residues 544-547. 

[0052] Global alignments (using the GAP program in the 
GCG softWare package (Blosum 62 matrix) and a gap 
Weight of 12 and a length Weight of 4) of the human COE-1 
amino acid sequence (SEQ ID NO: 2) revealed that human 
COE-1 has a 67.3% identity With the amino acid sequence 
of a mouse liver carboxylesterase precursor (SEQ ID NO: 4; 
GenBank Accession No. Q63880) and a 46% identity With 
the amino acid sequence of rat liver carboxylesterase 10 
precursor (also referred to as ES-10; SEQ ID NO: 5; 
GenBank Accession No. P16303). 

[0053] Tissue Distribution of COE-1 mRNA 

[0054] This example describes the tissue distribution of 
human COE-1 mRNA, as may be determined using in situ 
hybridiZation analysis. For in situ analysis, various tissues, 
e.g., tissues obtained from brain, are ?rst froZen on dry ice. 
Ten-micrometer-thick sections of the tissues are post?xed 
With 4% formaldehyde in DEPC-treated 1>< phosphate 
buffered saline at room temperature for 10 minutes before 
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being rinsed twice in DEPC 1>< phosphate-buffered saline 
and once in 0.1 M triethanolamine-HCl (pH 8.0). Following 
incubation in 0.25% acetic anhydride-0.1 M triethanola 
mine-HCl for 10 minutes, sections are rinsed in DEPC 2x 
SSC (1x SSC is 0.15 M NaCl plus 0.015 M sodium citrate). 
Tissue is then dehydrated through a series of ethanol Washes, 
incubated in 100% chloroform for 5 minutes, and then rinsed 
in 100% ethanol for 1 minute and 95% ethanol for 1 minute 
and alloWed to air dry. 

[0055] HybridiZations are performed With 35S-radiola 
beled (5 ><107 cpm/ml) cRNAprobes. Probes are incubated in 
the presence of a solution containing 600 mM NaCl, 10 mM 
Tris (pH 7.5), 1 mM EDTA, 0.01% sheared salmon sperm 
DNA, 0.01% yeast tRNA, 0.05% yeast total RNA type ><1, 
1>< Denhardt’s solution, 50% formamide, 10% dextran sul 
fate, 100 mM dithiothreitol, 0.1% sodium dodecyl sulfate 
(SDS), and 0.1% sodium thiosulfate for 18 hours at 55° C. 

[0056] After hybridiZation, slides are Washed with 2x 
SSC. Sections are then sequentially incubated at 37° C. in 
TNE (a solution containing 10 mM Tris-HCl (pH 7.6), 500 
mM NaCl, and 1 mM EDTA), for 10 minutes, in TNE With 
10 pg of RNase Aper ml for 30 minutes, and ?nally in TNE 
for 10 minutes. Slides are then rinsed with 2x SSC at room 
temperature, Washed with 2x SSC at 50° C. for 1 hour, 
Washed with 02x SSC at 55° C. for 1 hour, and 02x SSC 
at 60° C. for 1 hour. Sections are then dehydrated rapidly 
through serial ethanol-0.3 M sodium acetate concentrations 
before being air dried and exposed to Kodak Biomax MR 
scienti?c imaging ?lm for 24 hours and subsequently dipped 
in NB-2 photoemulsion and exposed at 4° C. for 7 days 
before being developed and counter stained. 

[0057] Analysis of Human COE-1 Expression using the 
TaqMan Procedure 
[0058] TaqMan analysis on a panel of: (1) normal artery; 
(2) normal vein; (3) aortic smooth muscle cells—early; (4) 
coronary smooth muscle cells; (5) human umbilical vein 
endothelial cells (HUVECs)—static; (6) human umbilical 
vein endothelial cells (HUVECs)—shear; (7) normal heart; 
(8) heart—congestive heart failure (CHF); (9) kidney; (10) 
skeletal muscle; (11) normal adipose tissue; (12) pancreas; 
(13) primary osteoblasts; (14) differentiated osteoclasts; (15) 
normal skin; (16) normal spinal cord; (17) normal brain 
cortex; (18) brain—hypothalamus; (19) nerve; (20) dorsal 
root ganglion (DRG); (21) glial cells (astrocytes); (22) 
glioblastoma; (23) normal breast; (24) breast tumor; (25) 
normal ovary; (26) ovary tumor; (27) normal prostate; (28) 
prostate tumor; (29) epithelial cells (prostate); (30) normal 
colon; (31) colon tumor; (32) normal lung; (33) lung tumor; 
(34) lung—chronic obstructive pulmonary disease (COPD); 
(35) colon—in?ammatory boWel disease (IBD); (36) normal 
liver; (37) liver—?brosis; (38) dermal cells—?broblasts; 
(39) normal spleen; (40) normal tonsil; (41) lymph node; 
(42) small intestine; (43) skin—decubitus; (44) synovium; 
(45) bone marroW mononuclear cells (BM-MNC); and (46) 
activated peripheral blood mononuclear cells (PBMCs), 
revealed that human 25869 or COE-1 Was highly expressed 
in the kidney, colon, liver, brain, small intestine, and skeletal 
muscle. Expression of human COE-1 Was also upregulated 
in marmoset monkeys treated With cholestyramine, a drug 
Which loWers cholesterol and/or lipids in the blood. 

[0059] Analysis of Human 25869 or COE-1 Activity 

[0060] The activity, e.g., the lipase activity, of COE-1 
molecules of the present invention may be determined by the 
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use of any of the folloWing assays. All of the folloWing 
assays are performed as described in Lehner, R. and Vance, 
D. E. (1999) Biochem. J. 343:1-10, the contents of Which are 
incorporated herein by reference. 

[0061] Materials 

[0062] Oleic acid, essentially fatty acid-free bovine serum 
albumin (BSA), p-nitrophenyl fatty acyl esters and Protein 
A-Sepharose CL 4B are purchased from Sigma (St. Louis, 
Mo., U.S.A.). [9,10-3H]Triolein (28 mCi/mmol) is from 
Dupont NEN (Boston, Mass., USA). [1,3-3H]glycerol (2.6 
Ci/mmol), [U-14C]glycerol (149 mCi/mmol), [9,10-3H]oleic 
acid (10 Ci/mmol), L-[4,5-3H]leucine (57 Ci/mmol) and 
ECL Western blotting reagents are obtained from Amersham 
Canada (Oakville, Ontario, Canada). Dulbecco’s modi?ed 
Eagle’s medium (DMEM), sodium pyruvate, penicillin/ 
streptomycin, fetal bovine and horse sera and Geneticin 
(G-418 sulfate) are from Gibco BRL (Life Technologies 
Inc., Grand Island, NY, USA). Triascin C is purchased 
from Biomol Research Laboratories, Inc. (Plymouth Meet 
ing, Pa., USA). All other chemicals and solvents are of 
reagent or better quality and are obtained from any number 
of suppliers knoWn to those of skill in the art. Sheep 
anti-[human apolipoprotein (apo)B] IgG is from Boehringer 
Mannheim. 

[0063] Cell Culture 

[0064] Primary hepatocytes are isolated from male Spra 
gue-DaWley rats (body Weight 125-150 g), fed ad libitum, by 
collagenase perfusion of the liver. The cells are cultured in 
DMEM containing 15% (v/v) fetal bovine serum, as 
described in Yao, Z. and Vance, D. E. (1988) J. Biol. Chem. 
263:449-509. HepG2 cells, obtained from A.T.C.C., are 
cultured in minimal Eagle’s medium containing 0.1 mM 
nonessential amino acids, 1 mM sodium pyruvate, penicillin 
(10 units/ml), streptomycin (100 pig/ml) and 10% fetal 
bovine serum. McArdle RH7777 cells obtained from 
A.T.C.C., are cultured in DMEM containing pyruvate, anti 
biotics, 10% fetal bovine serum, and 10% (v/v) horse serum. 
All cultures are maintained in 100 mm dishes (Corning) at 
37° C. in humidi?ed air (89-91% saturation) containing 5% 
C02. 
[0065] Generation of Stable Cell Lines Expressing COE-1 
cDNA 

[0066] Cells, e.g., McArdle RH7777 cells, are transfected 
With 10 pg of pBK-CMV plasmid vector (Stratagene) With 
or Without COE-1 cDNA insert using a calcium precipitation 
procedure, as described in Chen, C. and Okayama, H. (1987) 
Mol. Cell. Biol. 7:2745-2752. Cells stably expressing either 
the empty vector or the vector containing the COE-1 cDNA 
are selected for resistance to the antibiotic G-418 (0.08% 
W/v). Transfected McArdle RH7777 cells are groWn in 
DMEM supplemented With 10% horse serum and 10% fetal 
bovine serum, penicillin/streptomycin (40 units/ml) and 
0.02% (W/v) G-418. Cells are maintained at 37° C. in 
humidi?ed air containing 5% C02. 

[0067] Preparation of Microsomal Membranes 

[0068] Cells, e.g., McArdle RH7777 cells, from ten 100 
mm diameter culture dishes (approximately 50 mg of pro 
tein) are harvested into 5 ml of 10 mM Tris/HCl, pH 7.4, 
containing 250 mM sucrose and 5 mM EDTA. Cells are 
homogeniZed With a Polytron, and the microsomal mem 



US 2004/0157221 A9 

branes are isolated by ultracentrifugation from a post-mito 
chondrial supernatant, as described in Lehner, R. and Kuk 
sis, A. (1993) J. Biol. Chem. 268:8781-8786. 

[0069] Lipase Assay 

[0070] Lipolytic activities in microsomal membranes (50 
pg of protein) isolated from ‘mock’ transfected (empty 
vector) and COE-1 cDNA transfected cells (e.g., McArdle 
RH7777 cells) are assessed using either radiolabeled triolein 
or a chromogenic substrate (p-nitrophenyl laurate) as 
described in Lehner, R. and Verger, R. (1997) Biochemistry 
36:1861-1868. 

[0071] 

[0072] Cells, e.g., McArdle RH7777 cells (non-trans 
fected, ‘mock’ transfected, and COE-1 cDNA transfected) 
are harvested in phosphate-buffered saline (PBS) and dis 
rupted by brief sonication. Cell homogenates (35 pg of 
protein) are electrophoresed on an SDS/12% (W/v) poly 
acrylamide gel, transferred to a nitrocellulose membrane, 
and the expression of COE-1 is analyZed by blotting With 
anti-COE-1 antibodies using standard methods. 

[0073] Lipid Uptake by Transfected Cells 

[0074] Cells, e.g., McArdle RH7777 cells (at approxi 
mately 80% con?uency in 60 mm diameter culture dishes) 
are incubated With 2 ml of serum-free DMEM containing 
0.5% BSA and 100 pCi [3H]oleic acid for 1 hour. The 
medium is aspirated, the cells are Washed With DMEM/0.5% 
BSA, and subsequently the cells are incubated With 5 ml of 
DMEM/0.5% BAS for 2 hours. The medium is removed, 
diluted With DMEM/0.5% BSA and 5 ml aliquots are added 
to the cells, e.g., McArdle RH7777 cells, stably transfected 
With either pBK-CMV vector or With pBK-CMV containing 
COE-1 cDNA. Aliquots of medium (1 ml) are taken after 2, 
4, and 6 hours of incubation. At the end of the incubation 
period, the cells are Washed With ice-cold PBS, harvested in 
the same buffer, and dispersed by brief sonication. Cellular 
and medium lipids are extracted as described in Folch, J. et 
al. ((1957) J. Biol. Chem. 226:449-509) in the presence of 
non-labeled lipid carriers. The lipids are applied to TLC 
plates and developed to one-third the height With chloro 
form/methanol/acetic acid/Water (25:15 :4:2, by volume) to 
separate glycerophospholipids, folloWed by development in 
heptane/isopropyl ether/acetic acid (60:40:4, by volume) to 
separate neutral lipids. Lipids are made visible by exposure 
to iodine; bands corresponding to various lipid classes are 
scraped, and the associated radioactivity is determined by 
scintillation counting. 

Immunoblot Analysis 

[0075] Effect of Triascin C on Glycerolipid Synthesis and 
Secretion 

[0076] Cells, e.g., McArdle RH7777 cells, stably trans 
fected With pBK-CMV or pBK-CMV containing COE-1 
cDNA are groWn to approximately 70% con?uency in 60 
mm diameter dishes and incubated for 24 hours With serum 
free DMEM containing 0.1 mM oleic acid complexed With 
BSA (0.13% ?nal concentration). The medium is aspirated 
and the cells are incubated for 1 hour With DMEM contain 
ing 0.1 mM oleic acid/BSA and various concentrations of 
triascin C in DMSO. The ?nal concentration of DMSO is 
0.4%. After a 1 hour incubationztriascin C, 10 pCi/dish of 
[3H]glycerol is added. Cells and medium are collected after 
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2 hours, lipids are extracted, and the radioactivity associated 
With phosphatidylcholine and triacylglycerol is analyZed as 
described above. 

[0077] 
[0078] Cells, e.g., McArdle RH7777 cells, stably trans 
fected With pBK-CMV or pBK-CMV containing COE-1 
cDNA (groWn to approximately 70% con?uency) are incu 
bated With serum-free DMEM containing 0.1 mM oleic acid 
complexed With BSA (0.13% ?nal concentration) and 20 
pCi [3H]glycerol for 15 hours. After 13 hours, triascin C (20 
pM ?nal concentration) is added. After an additional 2 hours 
of labeling, medium is removed, cells are Washed and 
incubated for 6 hoursitriascin C (chase). Cells are har 
vested, lipids are extracted and separated by TLC, and the 
amount of radioactivity in phosphatidylcholine and triacylg 
lycerol is determined. 

Intracellular Lipid Turnover in Transfected Cells 

[0079] UtiliZation of Intracellular Triacylglycerol Stores 
for Lipoprotein Assembly and Secretion 

[0080] Contribution of [14C]Glycerol-Labeled Intracellu 
lar Triacylglycerol Pools in the Presence of Exogenous 
Oleate: Pulse-Chase Protocol 

[0081] Cells are incubated for 2 hours With 0.375 mM 
oleic acid/0.5% BSA to increase the triacylglycerol stores. 
Cells are then Washed and incubated for 1 hour With DMEM 
folloWed by 2 hours With 0.375 mM oleic acid/0.5% BSA 
and 0.25 pCi [14C]glycerol. Radioactivity in cellular and 
medium phosphatidylcholine and triacylglycerol is analyZed 
folloWing lipid extraction and TLC as described above. 

[0082] Secretion of [3H]Glycerol-Prelabeled Intracellular 
Triacylglycerol Pools in the Absence of Oleate 

[0083] Cells are incubated for 16 hours With serum-free 
DMEM containing 0.375 mM oleic acid/0.5% BSA and 0.25 
pCi [14 C]glycerol, Washed and incubated With DMEM in 
the absence of extracellular oleate for up to 8 hours. Radio 
activity in cellular medium lipids is analyZed. 

[0084] Lipid Secretion from Transfected Cells 

[0085] Cells, e.g., McArdle RH7777 cells, at 60-70% 
con?uency are Washed With DMEM and incubated in the 
absence of serum for 2 hours. One set of dishes is incubated 
for 4 hours With serum-free DMEM containing 0.5% BSA 
and 10 pCi [3H]glycerol. The other set of dishes is incubated 
for 4 hours With serum-free DMEM containing 0.375 mM 
oleic acid/0.5% BSA and 10 pCi [3H]glycerol. At the end of 
a 4 hour pulse, a set of oleate-treated cells is Washed With 
DMEM and incubated for various times With serum-free 
DMEM containing 0.5 % BSA (chase). Medium and cells are 
collected, and lipids are extracted in the presence of non 
labeled lipid carriers. Lipids are separated by TLC and made 
visible by exposure to iodine, and the radioactivity associ 
ated With phosphatidylcholine and triacylglycerol is deter 
mined. 

[0086] Triacylglycerol and Phosphatidylcholine Mass 
Secretion from Transfected Cells 

[0087] The experimental design for determination of the 
mass of triacylglycerol and phosphatidylcholine secreted is 
identical to that described above, except that cells are groWn 
in 100 mm diameter dishes, and medium from three dishes 
is combined. Lipids are extracted by TLC, and the mass of 
phosphatidylcholine is determined as described in Chalva 
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rdjian, A. and Rudnicki, E. (1970) Anal. Biochem. 36:225 
226. The mass of triacylglycerol is determined according to 
the methods of Snyder, F. and Stephens, N. ((1959) Biochim. 
Biophys. Acta 34:244-245) using trioleoylglycerol as an 
authentic standard. 

[0088] Determination of Intracellular and Secreted Tria 
cylglycerol Mass 

[0089] Cells (e.g., freshly prepared primary rat hepato 
cytes seeded at (5-6)><106 cells/60 mm diameter dish; 
McArdle RH7777 cells at 80% con?uency; or HepG2 cells) 
are incubated for 12 hours in their respective groWth media 
supplemented With 0.375 mM oleate/0.5% BSA. Cells are 
then Washed With DMEM and incubated for 2 hours With 
DMEM containing 0.375 mM oleate/0.5% BSA. The media 
are then collected and triacylglycerol mass is analyZed 
(triacylglycerol secretion at 2 hours of supplementation With 
oleate). Cells are Washed and incubated for 2 hours With 
DMEM in the absence of oleate. Medium is removed, the 
cells Washed, and fresh DMEM replenished. The procedure 
is repeated every 2 hours. Media and cell lipids are extracted 
and triacylglycerol mass determined as described above. 

[0090] ApoB Secretion 

[0091] Cells stably transfected With either pBK-CMV or 
pBK-CMV containing COE-1 cDNA groWn to approxi 
mately 70% con?uency in 60 mm diameter dishes are 
incubated for 16 hours With serum-free DMEM. Cells are 
then incubated for 2 hours With DMEM containing 0.375 
mM oleic acid/0.5% BSA, Washed for 1 hour With leucine 
free mediumzoleic acid/BSA and incubated for 2 hours With 
2 ml of either leucine-free DMEM containing 0.5% BSA and 
250 pCi of [3H]leucine, or leucine-free DMEM containing 
0.375 mM oleic acid/0.5% BSA and 250 pCi [3 H]leucine. 
Medium is removed and brie?y centrifuged to remove 
cellular debris. A0.1 ml aliquot of 10x immunoprecipitation 
buffer (1.5 M NaCl, 0.5 M Tris/HCl, pH 7.4, 50 mM EDTA, 
5% (v/v) Triton X-100, 1% (W/v) SDS; Wu, X. et al. (1996) 
J. Lipid Res. 37:1198-1206) is added to the culture medium 
(0.9 ml containing 1 mM ?nal concentration of benZami 
dine). Anti (human apoB) IgG (10 pl) is then added. The 
mixture is incubated for 12 hours at 4° C., then 50 pl of 
Protein A-Sepharose is added, and the mixture is incubated 
for 3 more hours. The beads are pelleted by brief centrifu 
gation, Washed three times With an excess of immunopre 
cipitation buffer, then 0.1 pig of rat VLDL protein is added, 
folloWed by electrophoresis sample buffer (125 mM Tris/ 
HCl, pH 6.8, 4% SDS, 20% (v/v) glycerol, 10% (v/v) 
[3-mercaptoethanol, 0.02% Bromophenol Blue; Wu et al. 
(1996) supra). Samples are boiled and electrophoresed 
through 5% (W/v) polyacrylamide gels containing 0.1% 
SDS. Gels are silver stained (Rabilloud, T. et al. (1988) 
Electrophoresis 9:288-291), and bands corresponding to 
apoB48 and apoB100 are excised, dissolved at 60° C. in 0.2 
ml of 60% (v/v) perchloric acid folloWed by 0.4 ml of 30% 
(v/v) hydrogen peroxide (Mahin, D. T. and Lofberg, R. T. 
(1966) Anal. Biochem. 16:500-509), and the radioactivity 
associated With apoB48 and apoB100 is determined using 
Hionic-Fluor scintillation cocktail (Packard Instrument Co., 
Meriden, Conn., USA). 
[0092] For detection of apoB in VLDL, density centrifu 
gation is performed according to Chung et al. ((1980) J. 
Lipid Res. 21:284-291). To 1.2 ml of medium (containing 1 
mM benZamidine) are added 100 pl of freshly prepared rat 
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plasma and 0.7 grams KBr (4 M ?nal concentration of KBr, 
density 1.3 g/ml). The mixture is placed into 5.5 ml Quick 
Seal centrifuge tubes (Beckman), carefully overlayed With 
0.9% NaCl, and centrifuged for 45 minutes at 41,600 g 
(65,000 revolutions/minute; VTi 65.2 rotor). Fractions of 0.5 
ml are collected from the bottom of the tubes, and the 
densities are determined. Top fractions containing VLDL 
have a density of <1.013 g/ml. Fractions are adjusted to 0.9 
ml With Water, and apoB is immunoprecipitated and ana 
lyZed as described above. 

[0093] Other Methods 

[0094] 7.5 mM oleic acid/10% (W/v) BSA stock solution 
is prepared by dissolving fatty acid-free BSA in DMEM. 
The solution is heated to 56° C., added to 0.106 grams oleic 
acid, stirred until the solution clari?es, and steriliZed by 
?ltration. 

[0095] Protein concentration is determined using the Bio 
Rad Protein Assay kit using BSA as a protein standard. 

[0096] Human 25934 

[0097] The human 25934 sequence (SEQ ID NO: 7), 
Which is approximately 1512 nucleotides long including 
untranslated regions, contains a predicted methionine-initi 
ated coding sequence of about 990 nucleotides (nucleotides 
342-1334 of SEQ ID NO: 7; SEQ ID NO: 9). The coding 
sequence encodes a 330 amino acid protein (SEQ ID NO: 8). 

[0098] Human 25934 contains the folloWing regions or 
other structural features: a desaturase domain located at 
about amino acid residues 51 to 295 of SEQ ID NO: 8; tWo 
transmembrane regions at about amino acids 50-93 and 
194-235 of SEQ ID NO: 8; three cytoplasmic domains at 
about amino acids 1-49, 94-193, and 236-330 of SEQ ID 
NO: 8; one predicted N-glycosylation site (PS00001) at 
about amino acids 233 to 236 of SEQ ID NO: 8; one 
predicted cAmp and cGMP dependent protein kinase phos 
phorylation site (PS00004) at about amino acids 311 to 314 
of SEQ ID NO: 8; four predicted Protein Kinase C phos 
phorylation sites (PS00005) at about amino acids 98 to 100, 
101 to 103, 255 to 257 and 308 to 310 of SEQ ID NO: 8; tWo 
predicted Casein Kinase II phosphorylation sites (PS00006) 
located at about amino acids 138 to 141 and 283-286 of SEQ 
ID NO: 8; four predicted N-myristoylation sites (PS00008) 
from about amino acids 23 to 28, 40 to 45, 59 to 64, and 88 
to 93 of SEQ ID NO: 8; one predicted amidation site 
(PS00009) from about amino acid 170 to 173 of SEQ ID 
NO: 8; and one predicted fatty acid desaturase family 1 
signature (PS00476) from about amino acid 268 to 282 of 
SEQ ID NO: 8. 

[0099] For general information regarding PFAM identi? 
ers, PS pre?x and PF pre?x domain identi?cation numbers, 
refer to Sonnhammer et al. (1997) Protein 28:405-420. 

[0100] A plasmid containing the nucleotide sequence 
encoding human 25934 Was deposited With American Type 
Culture Collection (ATCC), 10801 University Boulevard, 
Manassas, Va. 20110-2209, on and assigned Acces 
sion Number . This deposit Will be maintained under 
the terms of the Budapest Treaty on the International Rec 
ognition of the Deposit of Microorganisms for the Purposes 
of Patent Procedure. This deposit Was made merely as a 
convenience for those of skill in the art and is not an 
admission that a deposit is required under 35 U.S.C. § 112. 
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[0101] The 25 934 protein contains a signi?cant number of 
structural characteristics in common With members of the 
desaturase family. 

[0102] Based on sequence homology, 25934 polypeptide 
is predicted to be a member of the desaturase family of 
enZymes, speci?cally the stearoyl-Co desaturase family 
(SCD family, EC 1.14995). 
[0103] Fatty acid desaturases are critical regulatory 
enZymes of unsaturated fatty acid biosynthesis and catalyZe 
the conversion of a single bond betWeen tWo carbon atoms 
(C—C) to a double bond (C=C) in a fatty acyl chain. The 
resultant double bond is often referred to as an unsaturated 
bond. Eukaryotic fatty acid desaturases, typically, are iron 
containing enZymes that catalyZe the NAD-(P)H and OZ-de 
pendent introduction of double bonds into methylene-inter 
rupted fatty acid chains. Examination of the deduced amino 
acid sequence from mammals, fungi, insects, higher plants 
and cyanobacteria has revealed three regions of conserved 
primary sequence containing HX(3 or 4)H, HX(2 or 3), and 
HX(2 or 3)HH. This motif is also present in the bacterial 
membrane enZymes alkaline hydroxylase (omega-hydroxy 
lase) and xylene monooxygenase. 
[0104] There are three types of eukaryotic fatty acid 
desaturases, acyl-CoA, acyl-ACP, and acyl-lipid desaturases 
(Ntambi et al., Biochem. and Biophys. Res. Com. 266:1-4, 
1999). In plants and cyanobacteria, acyl-lipid desaturases 
catalyZing most desaturation reactions and introduce unsat 
urated bonds into fatty acids that are in a lipid-bound form. 
Acyl-ACP desaturases are present in the plastids of plant 
cells and insert a double bond into fatty acids that are bound 
to acyl carrier protein (ACP). In animals, yeast and fungal 
cells, Acyl-CoA introduce unsaturated bonds into fatty acids 
that are bound to coenZyme A (CoA). A gene cloned from 
this family is stearoyl-CoA desaturase and this gene has 
been identi?ed in many organisms including mice, rats, 
humans, yeast, ovines, and hamsters. 
[0105] Fatty acid desaturases can introduce an unsaturated 
bond at a speci?c position in a fatty acyl chain, for example, 
at the —6, —9, or —12 position. Desaturases are typically 
integral membrane proteins induced in the endoplasmic 
reticulum by dietary manipulations and then rapidly 
degraded (OZols, J. (1997) MBC Vol. 8 (11): 2281-2290). 
Unsaturated fatty acids can be formed from a variety of fatty 
acids including palmitate and stearate resulting in the for 
mation of unsaturated fatty acids palmitoleate (16:1), and 
oleate (18:1). 
[0106] In mammals, the rate limiting step in the biosyn 
thesis of monounsaturated fatty acids is the insertion of an 
unsaturated bond by stearoyl-CoA desaturase (SCD) in the 
—9 position of the fatty acid. SCD preferentially catalyZes 
the synthesis of oleic acid. Oleate enriched loW density 
lipoprotein (LDL) exhibits increased af?nity for the vessel 
Wall, and is therefore pro-atherogenic (Rudel, L. L. et al. 
(1997) J. Clin. Invest. 1:100(1):74-83). SCD involvement in 
generating atherogenic LDL variants and in regulating trig 
lyceride synthesis is further supported by the ?nding that 
polyunsaturated fatty acids (PUFA), Which protect against 
atherosclerosis, negatively regulate the expression of the 
SCD gene (Rudel, L L et al. (1995) Atheroscler. Thromb. 
Vasc. Biol. 15(12):2101-10; Ntambi, J M (1999) J. Lipid 
Res. 40(9):1549-58). Moreover, a mouse de?cient for SCD 
exhibits signi?cant reduction in triglycerides (MiyaZaki, M. 
et al. (2000) J. Biol. Chem, in press). 
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[0107] SCD enZymes are structurally and functionally 
homologous to one another, and can convert a single bond 
to a double bond in a fatty acyl chain. SCD enZymes utiliZe 
oxygen and electrons from cytochrome b5 for catalysis. 
Similar to other enZymes such as ribonucleotide reductases 
and methane monoxygenases, stearoyl-CoA desaturases can 
have a conserved iron binding motif Which includes eight 
histidines (Shanklin et al. (1997) Proc. Natl. Acad. Sci. USA 
94:2981-2986), “H—X(3-4)-H—X(7-41)-H—X(2-3)-H— 
H—X(61-189)-H—X(2-3)-H—H (SEQ ID NO: 11).” The 
eight histidine residues common to desaturase family mem 
bers are typically divided among three regions of the pro 
tein: region II (H—X(3-4)-H); region Ib (the ?rst H—X(2 
3)-H—H sequence); and region II (the second H—X(2-3) 
H—H sequence) (Shanklin et al. (1994) Biochemistry 
33:12787-94). 
[0108] SCDs typically contain tWo or three long hydro 
phobic domains termed “transmembrane regions,” each of 
Which is capable of spanning the membrane tWo times 
(Shanklin et al. (1994) Biochemistry 33:12787-94). Because 
a transmembrane region is capable of traversing the mem 
brane tWice, amino acid residues ?anking a transmembrane 
region reside on the same side of the membrane (Stukey et 
al. (1990) J. Biol. Chem. 265:20144-49). Thus, When region 
I (regions Ia and lb) and region II are divided by a trans 
membrane region in a desaturase family member, the 
regions Will typically reside on the same side of the mem 
brane, e.g., the cytoplasmic face of the endoplasmic reticu 
lum membrane. 

[0109] A 25934 polypeptides include a “desaturase 
domain” or regions homologous With a “desaturase 
domain”. As used herein, the term “desaturase domain” 
includes an amino acid sequence of about 25 to 600 amino 
acid residues in length and having a bit score for the 
alignment of the sequence to the fatty acid desaturase 
domain (HMM) of at least 50. Preferably, a desaturase 
domain includes at least about 50-500 amino acids, more 
preferably about 100-400 amino acid residues, or about 
200-250 amino acids and has a bit score for the alignment of 
the sequence to the desaturase domain (HMM) of at least 60, 
80, 100, 150, 200, 250, 300, 450, 500 or greater. 

[0110] In a preferred embodiment, 25934 polypeptide or 
protein has a “desaturase domain” or a region Which 
includes at least about 50-500 amino acids, more preferably 
about 100-400 amino acid residues, or about 200-250 amino 
acid residues and has at least about 70% 80% 90% 95%, 
99%, or 100% homology With a “desaturase domain,” e.g., 
the desaturase domain of human 25934 (e.g., residues 
51-295 of SEQ ID NO: 8). Preferably, the desaturase domain 
of a 25934 polypeptide includes at least one, tWo, three, four, 
?ve, six, seven and preferably eight conserved histidines. 
Preferably, the histidines form an eight-histidine motif, 
Which binds tWo iron atoms in the catalytic center. For 
example, a 25934 polypeptide contains histidine residues at 
about amino acids 94, 99, 131, 134, 135, 272, 275, and 276 
of SEQ ID NO: 8. 

[0111] To identify the presence of a “desaturase” domain 
in a 25934 protein sequence, and make the determination 
that a polypeptide or protein of interest has a particular 
pro?le, the amino acid sequence of the protein can be 
searched against a database of HMMs (e.g., the Pfam 
database, release 2.1) using the default parameters. For 
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example, the hmmsf program, Which is available as part of 
the HMMR package of search programs, is a family speci?c 
default program for MILPAT0063 and a score of 15 is the 
default threshold score for determining a hit. Alternatively, 
the threshold score for determining a hit can be loWered 
(e.g., to 8 bits). A description of the Pfam database can be 
found in Sonhammer et al. (1997) Proteins 28(3):405-420 
and a detailed description of HMMs can be found, for 
eXample, in Gribskov et al.(1990) Meth. Enzymol. 183:146 
159; Gribskov et al.(1987) Proc. Natl. Acad. Sci. USA 
84:4355-4358; Krogh et al.(1994) J. Mol. Biol. 235:1501 
1531; and StultZ et al.(1993) Protein Sci. 2:305-314, the 
contents of Which are incorporated herein by reference. A 
search Was performed against the HMM database resulting 
in the identi?cation of a “desaturase” domain in the amino 
acid sequence of human 25934 at about residues 51-295 of 
SEQ ID NO: 8 (the identi?ed desaturase consensus domain 
is set forth in SEQ ID NO: 10). 

[0112] A 25934 family member includes a desaturase 
domain and optionally also a fatty acid desaturase family 1 
signature, i.e., a motif that matches the ProSite motif 
PS00476, “G-E-X—[FY]—H—N—[FY]—H—H—X— 
F—P—X-D-Y (SEQ ID NO: 12),” e.g., this motif is found 
at about residues 268 to 282 of SEQ ID NO: 8. 

[0113] In one embodiment, a 25934 protein includes at 
least one, preferably tWo, transmembrane regions. As used 
herein, the term “transmembrane region” includes an amino 
acid sequence of about 20 amino acid residues in length that 
spans a phospholipid membrane, e.g., an endoplasmic 
reticulum membrane, tWice. More preferably, a transmem 
brane region includes about at least 22, 24, 25, 30, 35, 40, 
45, 50, 55, 60, 65, or 70 amino acid residues and spans a 
phospholipid membrane tWice. Transmembrane regions are 
rich in hydrophobic residues, and typically have an a-helical 
structure. In a preferred embodiment, at least 50%, 60%, 
70%, 80%, 90%, 95% or more of the amino acids of a 
transmembrane domain are hydrophobic, e.g., leucines, iso 
leucines, tyrosines, or tryptophans. Transmembrane regions 
are described in, for eXample, pfam.Wustl.edu/cgi-bin/get 
desc?name=7 tm—1, and Zagotta W. N. et al, (1996) Annual 
Rev. Neuronsci. 19: 235-63, the contents of Which are 
incorporated herein by reference. 

[0114] In a preferred embodiment, a 25934 polypeptide or 
protein has at least one transmembrane region or a region 
Which includes at least 20, 22, 24, 25, 30, 35, 40, 45, 50, 55, 
60, 65, or 70 amino acid residues and has at least about 60%, 
70% 80% 90% 95%, 99%, or 100% homology With a 
“transmembrane region,” e.g., at least one transmembrane 
region of human 25934 (e.g., amino acid residues 50-93 or 
194-235 of SEQ ID NO: 8). 

[0115] In one embodiment, a 25934 protein includes at 
least one cytoplasmic domain. When located at the N-ter 
minal domain the cytoplasmic domain is referred to herein 
as an “N-terminal cytoplasmic domain”. As used herein, an 
“N-terminal cytoplasmic domain” includes an amino acid 
sequence having about 1-200, preferably about 10-100, 
preferably about 20-90, more preferably about 30-80, more 
preferably about 35-70, more preferably about 40-60, or 
even more preferably about 45-55 amino acid residues in 
length and is located in the cytoplasm of a cell. The 
C-terminal amino acid residue of a “N-terminal cytoplasmic 
domain” is adjacent to an N-terminal amino acid residue of 
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a transmembrane region in a 25 934 protein. For eXample, an 
N-terminal cytoplasmic domain is located at about amino 
acid residues 1-49 of SEQ ID NO: 8. 

[0116] In a preferred embodiment, a 25934 polypeptide or 
protein has at least one N-terminal cytoplasmic domain or a 
region Which includes at least about 5, preferably about 
40-60, or even more preferably about 45-55 amino acid 
residues and has at least about 60%, 70% 80% 90% 95%, 
99%, or 100% homology With an “N-terminal cytoplasmic 
domain,” e.g., at least one N-terminal cytoplasmic domain 
of human 25934 (e.g., residues 1-49 of SEQ ID NO: 8). 

[0117] In another embodiment, a 25934 protein includes a 
“cytoplasmic loop” in the sequence of the protein. As used 
herein, a “cytoplasmic loop” includes an amino acid 
sequence having a length of at least about 10, preferably 
about 20-250, preferably about 30-150, more preferably 
about 80-120 amino acid residues and is located Within the 
cytoplasm of a cell. Accordingly, the N-terminal amino acid 
residue of a “cytoplasmic loop” is adjacent to a C-terminal 
amino acid residue of a transmembrane region and the 
C-terminal residue of a “cytoplasmic loop” is adjacent to a 
N-terminal amino acid residue of a transmembrane region in 
a 25934 protein. For eXample, a cytoplasmic loop is found 
at about amino acid residues 94-193 of SEQ ID NO: 8. 

[0118] In a preferred embodiment, a 25934 polypeptide or 
protein has a cytoplasmic loop or a region Which includes at 
least about 10, preferably about 20-250, preferably about 
30-150, more preferably about 80-120 amino acid residues 
and has at least about 60%, 70% 80% 90% 95%, 99%, or 
100% homology With an “cytoplasmic loop,” e.g., the cyto 
plasmic loop of human 25934 (e.g., residues 94-193 of SEQ 
ID NO: 8). 

[0119] In another embodiment, a 25934 protein includes a 
“C-terminal cytoplasmic domain”, also referred to herein as 
a C-terminal cytoplasmic tail, in the sequence of the protein. 
As used herein, a “C-terminal cytoplasmic domain” includes 
an amino acid sequence having a length of at least about 30, 
preferably about 50-150, preferably about 60-200, more 
preferably about 80-110 amino acid residues and is located 
Within the cytoplasm of a cell. Accordingly, the N-terminal 
amino acid residue of a “C-terminal cytoplasmic domain” is 
adjacent to a C-terminal amino acid residue of a transmem 
brane region in a 25934 protein. For eXample, a C-terminal 
cytoplasmic domain is found at about amino acid residues 
236-330 of SEQ ID NO: 8. 

[0120] In a preferred embodiment, a 25 934 polypeptide or 
protein has a C-terminal cytoplasmic domain or a region 
Which includes at least about 30, preferably about 50-150, 
preferably about 60-200, more preferably about 80-110 
amino acid residues and has at least about 60%, 70% 80% 
90% 95%, 99%, or 100% homology With an “C-terminal 
cytoplasmic domain,” e.g., the C-terminal cytoplasmic 
domain of human 25934 (e.g., residues 236-330 of SEQ ID 
NO: 8). 
[0121] 25934 polypeptides of the invention include 25934 
fragments Which include: all or part of a hydrophobic 
sequence e.g., all or part of the sequence from about residue 
71 to about residue 91 of SEQ ID NO: 8; all or part of a 
hydrophilic fragment; or other fragments that include a 
cysteine or a glycosylation site. 

[0122] Amultiple sequence alignment of the 25934 amino 
acid sequence With the human (SEQ ID NO: 13), rat (SEQ 
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ID NO: 14), and chicken (SEQ ID NO: 15) delta-9 desatu 
rase proteins revealed 63.6%, 58.4%, and 58.4% identity 
between the 25934 amino acid sequence and the chicken, 
human and rat amino acid sequences, respectively. 

[0123] As the 25934 polypeptides of the invention may 
modulate 25934-mediated activities, they may be useful as 
of for developing novel diagnostic and therapeutic agents for 
25934-mediated or related disorders, as described beloW. 

[0124] As used herein, a “25934 activity”, “biological 
activity of 25934” or “functional activity of 25934”, refers 
to an activity exerted by a 25934 protein, polypeptide or 
nucleic acid molecule on e.g., a 25934-responsive cell or on 
a 25934 substrate, e.g., a protein substrate, as determined in 
vivo or in vitro. In one embodiment, a 25934 activity is a 
direct activity, such as an association With a 25934 target 
molecule. A “target molecule” or “binding partner” is a 
molecule With Which a 25934 protein binds or interacts in 
nature. In an exemplary embodiment, the binding partner is 
a fatty acid, e.g., myristic, palmitic or stearic acid. The 
25934 proteins of the present invention can have one or 
more of the folloWing activities: (1) catalyZing the formation 
of a double bond, preferably, at positions up to 9 carbons 
from the carboxyl end of a molecule, e.g., a fatty acid, such 
as a polyunsaturated fatty acid; (2) modulating the synthesis 
of monounsaturated fatty acids, e.g., modulating the synthe 
sis of a fatty acid synthesiZed in an animal, e.g., oleic acid, 
palmitoyl- and stearoyl-CoA; (3) modulating the desatura 
tion of a fatty acid, e.g., a polyunsaturated fatty acids; (4) 
modulating cellular lipid composition, e.g., modulating the 
ratio of saturated and unsaturated fatty acids; (5) modulating 
the energy state of adipocytes; (6) modulating membrane 
?uidity; (7) modulating lipid storage; (8) modulating pro 
liferation and/or differentiation; (9) modulating lipoprotein 
(e.g., LDL) composition and/or concentration; (10) regulat 
ing triglyceride synthesis; (11) altering the HDL/LDL ration; 
or (12) modulating fatty acid metabolism. 

[0125] Based on the above-described sequence similari 
ties, the 25934 molecules of the present invention are 
predicted to have similar biological activities as other 
desaturase family members, and in particular, stearoyl CoA 
desaturases (SCD). For example, the 25934 polypeptide or 
a domain therein, e.g., desaturase domain, may function to 
catalyZe the conversion of a single bond betWeen tWo carbon 
atoms (C—C) to a double bond (C=C) in a fatty acid chain. 
This modi?cation is expected to occur at the n9 position of 
the fatty acid. Desaturases are predicted to contribute to an 
unfavorable LDL content state, e.g., by increasing LDL 
oleate, Which is atherogenic (Rudel, L L. et al. (1997) J. Clin 
Invest. 1:100(1):74-83) as Well as by playing a role in 
triglyceride metabolism and/or biosynthesis. As shoWn by 
TaqMan analysis, Niacin treatment in the marmoset model 
results in signi?cant repression of 25934 in the liver. Niacin 
has been shoWn to alter the composition of LDL and HDL 
to a favorable state, to cause a signi?cant reduction in 
triglycerides, and to increase HDL concentration (Goldberg, 
A. (2000) Am. J. Cardiol. 85(9): 1100-5. Moreover, a mouse 
de?cient for SCD exhibits signi?cant reduction in triglyc 
erides (MiyaZaki, M. et al. (2000) J. Biol. Chem. 
275(39):30132-8). Accordingly, the 25934 molecules can 
act as novel diagnostic targets and therapeutic agents for 
controlling disorders associated With abnormal or aberrant 
desaturase activity and/or triglyceride levels. In particular, it 
is predicted that targeting the inhibition of 25934 nucleic 
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acids and polypeptides Will results in the favorable modi? 
cation, and possible reduction, of LDL content and/or reduc 
tion of triglycerides. Thus, the 25934 molecules can act as 
novel targets for treating and/or diagnosing fatty acid meta 
bolic disorders (e.g., desaturation of fatty acids) such as 
obesity and/or diabetes and more generally, cardiovascular 
disorders. 

[0126] The term “cardiovascular disorders” or “disease” 
includes heart disorders, as Well as disorders of the blood 
vessels of the circulation system caused by, e.g., abnormally 
high concentrations of lipids in the blood vessels. 

[0127] In some embodiments, the therapeutic and prophy 
lactic uses of the compositions of the invention, further 
include the administration of cholesterol loWering agents as 
a combination drug therapies. The term “combination 
therapy” as used herein refers to the administration to a 
subject (concurrently or sequentially) of tWo or more cho 
lesterol loWering agents. Current combination therapy thera 
pies using combinations of niacin and statins are being used 
With positive results to treat hyperlipidemia (Guyton, J R. 
(1999) Curr Cardiol Rep. 1(3):244-250; Otto, C. et al. 
(1999) Internist (Berl) 40(12):1338-45). Other useful drug 
combinations include those derived by addition of ?sh oil, 
bile acid binding resins, or stanol esters, as Well as nonstatin 
combinations susn as niacin-resin or ?brate-niacin (Guyton, 
J R. (1999) supra). For examples of dosages and adminis 
tration schedules of the cholesterol loWering agents, the 
teachings of Guyton, J R. (1999) supra, Otto, C. et al. (1999) 
supra, Guyton, J R et al. (1998) Am J Cardiol 82(12A):82U 
86U; Guyton, J R et al. (1998) Am J Cardiol. 82(6):737-43; 
Vega, G L et al. (1998) Am J. Cardiol. 81(4A):36B-42B; 
Schectman, G. (1996) Ann Intern Med. 125(12):990-1000; 
Nakamura, H. et al. (1993) Nippon Rinsho 51(8):2101-7; 
Goldberg, A. et al. (2000) Am J Cardiol 85(9):1100-5; 
Morgan, J M et al. (1996) J Cardiovasc. Pharmac. Ther. 
1(3):195-202; Stein, E A et al. (1996) J Cardiovasc Phar 
macol Ther 1(2):107-116; and Goldberg, A C (1998) Am J 
Cardiol 82(12A):35U-41U, are expressly incorporated by 
reference. 

[0128] The 25934 molecules can also be used to treat, 
diagnose or prevent lipid disorders. Examples of lipid dis 
orders include those disorders Which affect fatty acid 
metabolism. Fatty acids are synthesiZed from acetyl-CoA, 
Which is derived from carbohydrate, protein and other 
non-lipid sources, and the pathWay produces saturated fatty 
acids, predominantly palmitic acid (10:0). In mammals, the 
fatty acids may be elongated and desaturated. Desaturation 
is catalyZed by desaturases Which function by inserting one 
or more double bonds at positions up to 9 carbons from the 
carboxyl end of a fatty acid molecule. 

[0129] The degree of fatty acid desaturation in cell mem 
brane lipids determines membrane ?uidity. The activity of 
the desaturase enZyme is critical for maintaining the ratio of 
saturated and unsaturated fatty acids in cell membranes. 
Alterations in this ratio can, e. g., alter the physical properties 
of membranes. Moreover, alterations in the ratio of fatty 
acids have been implicated in a range of diseases including 
diabetes, obesity, hypertension, cancer, developmental dis 
orders, immune disorders and neurological and the above 
described heart diseases. For example, tumor tissue and 
virus-transformed cells have a higher content of unsaturated 
fatty acids, especially oleic acid. Such shifts increase the 
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metabolic rates of many lipid-dependent enzymes and are 
associated With a higher capacity for cell division. 

[0130] As assessed by TaqMan analysis, the 25 934 mRNA 
is found in the brain, ovary, kidney and liver, therefore the 
molecules of the invention can be used to develop novel 
agents or compounds to treat, prevent and/or diagnose 
disorders involving aberrant activities of those cells. For 
example, the molecules of the invention can be used to treat, 
present and/or diagnose neurological disorders, brain disor 
ders, ovarian disorders, kidney disorders and liver disorders, 
as described beloW. 

[0131] Identi?cation and Characterization of Human 
25934 cDNA 

[0132] The human 25934 sequence (SEQ ID NO: 7), 
Which is approximately 1512 nucleotides long including 
untranslated regions, contains a predicted methionine-initi 
ated coding sequence of about 990 nucleotides (nucleotides 
342 to 1334 of SEQ ID NO: 7; SEQ ID NO: 9). The coding 
sequence encodes a 330 amino acid protein (SEQ ID NO: 8). 

[0133] Tissue Distribution of 25934 mRNA 

[0134] Endogenous human 25934 gene expression Was 
determined using the Perkin-Elmer/ABI 7700 Sequence 
Detection System Which employs TaqMan technology. To 
determine the level of 25934 in various human tissues a 
primer/probe set Was designed using Primer Express (Per 
kin-Elmer) softWare and primary cDNA sequence informa 
tion. Total RNA Was prepared from a series of human tissues 
using an RNeasy kit from Qiagen. First strand cDNA Was 
prepared from 1 Tg total RNA using an oligo-dT primer and 
Superscript II reverse transcriptase (Gibco/BRL). cDNA 
obtained from approximately 50 ng total RNA Was used per 
TaqMan reaction. 

[0135] 25934 mRNA levels Were analyZed in a variety of 
samples isolated from the human fetal heart, spinal cord, 
brain (cortex, hypothalamus, glial cells), ovary, kidney, liver, 
endothelial cells and smooth muscle cells (SMC). The 
highest relative 25934 mRNA expression, i.e., greater than 
200 relative units, Was observed in spinal cord, brain and 
ovary. High level mRNA expression, i.e., greater than 100 
relative units Was observed in the kidney, endothelial cells 
and human umbilical vein endothelial cells (HUVEC). 
Expression in liver (a target organ for 25934) Was positive 
but loWer relative to other tissues 

[0136] The relative 25934 mRNA expression levels Were 
determined using an expanded TaqMan panel of human liver 
tissues and then this panel Was used to compare the expres 
sion of 25934 mRNA and stearoyl CoA desaturase (SCD) 
mRNA. Expression of 25934 mRNA in human liver is 
equivalent to the relative expression of the knoWn SCD 
gene. 

[0137] Further TaqMan analyses also demonstrate an inhi 
bition of 25934 mRNA expression in the marmoset animal 
model. Niacin treatment in the marmoset model results in 
signi?cant repression of 25934 in the liver. 

[0138] Human 26335 (DHY) 

[0139] The present invention is based, at least in part, on 
the discovery of novel molecules, referred to herein as 
“26335”, “dehydratase” or “DHY” nucleic acid and protein 
molecules, Which are novel members of a family of enZymes 
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possessing dehydratase activity. These novel molecules are 
capable of deaminating serine or threonine to pyruvate or 
2-oxobutyrate, respectively, by catalyZing a tWo-step reac 
tion of dehydration of the amino acid, folloWed by hydroly 
sis of the resulting imine. These novel molecules may thus 
play a role in or function in a variety of cellular processes, 
e.g., cellular proliferation, groWth, differentiation, migra 
tion, and inter- or intra-cellular communication. 

[0140] The biosynthesis and metabolism of amino acids is 
of critical importance in many metabolic and catabolic 
pathWays in cells, and is fundamental to the production of 
cellular proteins. A Wide array of enZymes facilitate the 
synthesis, interconversion, and degradation of amino acids, 
including transaminases, oxidases, reductases, dehydroge 
nases, and kinases, among many others. One such family of 
enZymes, the serine and threonine dehydratases, catalyZe the 
irreversible deamination of serine or threonine to pyruvate 
or 2-oxobutyrate, respectively. 

[0141] The reaction mechanism for these enZymes has 
been characteriZed (Snell and Di Mari (1970) The EnZymes 
(Boyer, P. D., ed.), Academic Press: 3rd ed. Vol. 2: 335-370; 
and OgaWa et al. (1989) Biochim. Biophys. Acta 996: 
139-141). First, a Schiff base is formed betWeen a pyridoxal 
5‘phosphate cofactor and a speci?c lysine residue Which is 
strictly conserved Within the serine and threonine dehy 
dratase family. A neW Schiff base is subsequently formed 
betWeen the cofactor and the hydroxyamino acid by tran 
simination, catalyZing the removal of the ot-proton through 
stabiliZation of the resulting carbanion by the planar J's-sys 
tem of the prosthetic group. The hydroxyl group is elimi 
nated, and the resultant enamine is freed by a second 
transimination. A tautomeriZation step results in the forma 
tion of a ketimine, Which hydrolyses to the 2-oxoacid and 
ammonia (GaboWski et al. (1993) Trends in Biological 
Sciences 18: 297-300). Asubclass of the serine dehydratases 
found in anaerobic bacteria substitutes an iron-sulfur cofac 
tor for pyridoxal-5‘-phosphate, and exhibits an altered reac 
tion mechanism With similarities to the mechanism of aconi 
tase (Hofmeister et al. (1993) EurJBiochem 215(2):341-9). 
Threonine dehydratases, in general, are able to deaminate 
either threonine or serine, While the serine dehydratases have 
been found to be speci?c for the deamination of serine 
(GraboWski et al. (1992) Em: J. Biochem. 199:89-94; and 
Alfoldi et al. (1968) J. Bacteriol. 96:1512-1518). 

[0142] Members of the serine and threonine dehydratase 
family are found in nearly all organisms, from bacteria to 
yeast to mammals. Alignments of the amino acid sequences 
of family members from disparate organisms have revealed 
tWo conserved regions, termed C1 and C2. The conserved 
C1 domain is located approximately 50 amino acid residues 
from the N-terminus of the enZyme, and includes the con 
sensus sequence (G)S(F)K(I)RG (Datta et al. (1987) Proc. 
Natl. Acad. Sci. USA 84: 393-397). This region of the protein 
has been shoWn to bind the cofactor, pyridoxal-5‘-phosphate, 
at the conserved lysine residue (SchlitZ and Schmitt (1981) 
FEBS Lett. 134:57-62). Conserved region C2 is located in 
the central region of the amino acid sequences of these 
enZymes, and is predicted to have a beta sheet-coil-beta 
sheet structure (Datta et al., supra). C2 is rich in glycine, and 
is thought to be involved in the catalytic activity of the 
enZymes (Marceau et al. (1988) J. Biol. Chem. 263: 16926 
16933). 
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[0143] As used herein, the term “dehydratase” includes a 
molecule Which is involved in the metabolism and catabo 
lism of biochemical molecules necessary for energy metabo 
lism, for intra- or intercellular signaling, and for metabolism 
or catabolism of metabolically important biomolecules. 
Typically, dehydratases are involved in the deamination of 
amino acids, e.g., serine or theronine. Examples of dehy 
dratases include serine and threonine dehydratases. Thus, 
the DHY molecules of the present invention provide novel 
diagnostic targets and therapeutic agents to control dehy 
dratase-associated disorders. 

[0144] As used herein, a “dehydratase-associated disor 
der” includes a disorder, disease or condition Which is 
caused or characteriZed by a misregulation (e.g., doWnregu 
lation or upregulation) of dehydratase activity. Misregula 
tion of dehydratase activity can result in the overproduction 
or lack of production of one or more amino acids or 
biologically important metabolic precursor molecules (e.g., 
pyruvate or 2-oxobutyrate), and, by extension, aberrant 
metabolite, energy molecules, and/or protein production in 
the cell as a Whole. Proteins produced by the cell not only 
include those involved in normal cellular functioning (e.g., 
enZymes, receptors, chaperonins, and transcription factors), 
but also important signaling molecules (e.g., groWth factors, 
cytokines, and neuropeptides). Dehydratase-associated dis 
orders, therefore, can detrimentally affect cellular functions 
such as cellular proliferation, groWth, differentiation, or 
migration, inter- or intra-cellular communication; and tissue 
function, such as cardiac function or musculoskeletal func 
tion. Examples of dehydratase-associated disorders include 
cellular proliferation, groWth, differentiation, or migration 
disorders, CNS disorders, cardiovascular disorders and dis 
orders affecting tissues in Which DHY protein is expressed. 

[0145] As used herein, a “dehydratase-mediated activity” 
includes an activity Which involves the deamination of one 
or more amino acids, e.g., threonine or serine. Dehydratase 
mediated activities include the production of biochemical 
molecules necessary for energy metabolism, for intra- or 
intercellular signaling (e.g., the production of groWth fac 
tors), and for metabolism or catabolism of metabolically 
important biomolecules (e.g., isoleucine and protein produc 
tion). 
[0146] The family of DHY proteins comprises at least one 
“transmembrane domain”. As used herein, the term “trans 
membrane domain” includes an amino acid sequence of 
about 15 amino acid residues in length Which spans the 
plasma membrane. More preferably, a transmembrane 
domain includes about at least 20, 25, 30, 35, 40, or 45 
amino acid residues and spans the plasma membrane. Trans 
membrane domains are rich in hydrophobic residues, and 
typically have an alpha-helical structure. In a preferred 
embodiment, at least 50%, 60%, 70%, 80%, 90%, 95% or 
more of the amino acids of a transmembrane domain are 

hydrophobic, e.g., leucines, isoleucines, tyrosines, or tryp 
tophans. Transmembrane domains are described in, for 
example, Zagotta W. N. et al., (1996) Annual Rev. Neurosci. 
19: 235-263, the contents of Which are incorporated herein 
by reference. Amino acid residues 67-83, 167-187, 270-288, 
and 295-311 of the native DHY protein are predicted to 
comprise transmembrane domains. Accordingly, DHY pro 
teins having at least 50-60% homology, preferably about 
60-70%, more preferably about 70-80%, or about 80-90% 
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homology With a transmembrane domain of human DHY are 
Within the scope of the invention. 

[0147] In another embodiment, a DHY molecule of the 
present invention is identi?ed based on the presence of a 
“serine/threonine dehydratase pyridoxal-phosphate attach 
ment site” in the protein or corresponding nucleic acid 
molecule. As used herein, the term “serine/threonine dehy 
dratase pyridoxal-phosphate attachment site” includes a 
protein domain having an amino acid sequence of about 
10-20 amino acid residues. Preferably, a serine/threonine 
dehydratase pyridoxal-phosphate attachment site has about 
14 residues and the folloWing consensus sequence: [DESH] 
x(4,5)-[STVG]-x-[AS]-[FYI]-K-[DLIFSA]-[RVMF]-[GA] 
[LIVMGA] (SEQ ID NO: 19) (Datta et al. (1987) Proc. Natl. 
Acad. Sci. USA 84:393-397; and OgaWa et al. (1989) Bio 
chim. Biophys. Acta 996:139-141). To identify the presence 
of a serine/threonine dehydratase pyridoxal-phosphate 
attachment site in a DHY protein, and make the determina 
tion that a protein of interest has a particular pro?le, the 
amino acid sequence of the protein may be searched against 
a database of knoWn protein domains (e.g., the ProSite 
database). The serine/threonine dehydratase pyridoxal-phos 
phate attachment site has been assigned ProSite accession 
number PS00165. A search Was performed against the 
ProSite database resulting in the identi?cation of a serine/ 
threonine dehydratase pyridoxal-phosphate attachment site 
in the amino acid sequence of human DHY (SEQ ID NO: 
17) at about residues 39-52 of SEQ ID NO: 17. 

[0148] In another embodiment, a DHY molecule of the 
present invention is identi?ed based on the presence of a 
“serine/threonine dehydratase domain” in the protein or 
corresponding nucleic acid molecule. As used herein, the 
term “serine/threonine dehydratase domain” includes a pro 
tein domain having an amino acid sequence of about 200 
400 amino acid residues and a bit score of about 50, 60, 70, 
80, 90, 100, 110, 120, 130, 140, 150, 160, 170, 180, 190, 
200, 210, or 220 or more. Preferably, a serine/threonine 
dehydratase domain includes at least about 250-350, or more 
preferably about 301 amino acid residues, and a bit score of 
at least 229. To identify the presence of a serine/threonine 
dehydratase domain in a DHY protein, and make the deter 
mination that a protein of interest has a particular pro?le, the 
amino acid sequence of the protein may be searched against 
a database of knoWn protein domains (e.g., the HMM 
database). A search Was performed against the HMM data 
base resulting in the identi?cation of a serine/threonine 
dehydratase domain in the amino acid sequence of human 
DHY (SEQ ID NO: 17) at about residues 11-311 of SEQ ID 
NO: 17. 

[0149] In another embodiment, a DHY molecule of the 
present invention is identi?ed based on the presence of a 
“pyridoxal phosphate-dependent lyase synthase domain” in 
the protein or corresponding nucleic acid molecule. As used 
herein, the term “pyridoxal phosphate-dependent lyase syn 
thase domain” includes a protein domain having an amino 
acid sequence of about 200-300 amino acid residues and 
having a bit score for the alignment of the sequence to the 
pyridoxal phosphate-dependent lyase synthase domain of at 
least 10, 20, 30, 40, 50, 60, 70, 80 or higher. Preferably, a 
pyridoxal phosphate-dependent lyase synthase domain 
includes at least about 240-275, or more preferably about 
265 amino acid residues, and has a bit score for the align 
ment of the sequence to the pyridoxal phosphate-dependent 
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lyase synthase domain of at least 88. The pyridoxal phos 
phate-dependent lyase synthase domain has been assigned 
ProDom entry 206. To identify the presence of a pyridoxal 
phosphate-dependent lyase synthase domain in a DHY pro 
tein, and to make the determination that a protein of interest 
has a particular pro?le, the amino acid sequence of the 
protein may be searched against a database of knoWn protein 
domains (e.g., the ProDom database) using the default 
parameters. A search Was performed against the ProDom 
database resulting in the identi?cation of a pyridoxal phos 
phate-dependent lyase synthase domain in the amino acid 
sequence of human DHY (SEQ ID NO: 17) at about residues 
18-282 of SEQ ID NO: 17. 

[0150] In a preferred embodiment, the DHY molecules of 
the invention include at least one or more of the folloWing 
domains: a transmembrane domain, a serine/threonine dehy 
dratase pyridoxal-phosphate attachment site, a serine/threo 
nine dehydratase domain, and/or a pyridoxal phosphate 
dependent lyase synthase domain. 

[0151] Isolated proteins of the present invention, prefer 
ably DHY proteins, have an amino acid sequence suf? 
ciently identical to the amino acid sequence of SEQ ID NO: 
17, or are encoded by a nucleotide sequence suf?ciently 
identical to SEQ ID NO: 16 or 18. As used herein, the term 
“suf?ciently identical” refers to a ?rst amino acid or nucle 
otide sequence Which contains a suf?cient or minimum 
number of identical or equivalent (e.g., an amino acid 
residue Which has a similar side chain) amino acid residues 
or nucleotides to a second amino acid or nucleotide 

sequence such that the ?rst and second amino acid or 
nucleotide sequences share common structural domains or 
motifs and/or a common functional activity. For example, 
amino acid or nucleotide sequences Which share common 
structural domains have at least 30%, 40%, or 50% homol 
ogy, preferably 60% homology, more preferably 70%-80%, 
and even more preferably 90-95% homology across the 
amino acid sequences of the domains and contain at least 
one and preferably tWo structural domains or motifs, are 
de?ned herein as suf?ciently identical. Furthermore, amino 
acid or nucleotide sequences Which share at least 30%, 40%, 
or 50%, preferably 60%, more preferably 70-80%, or 
90-95% homology and share a common functional activity 
are de?ned herein as suf?ciently identical. 

[0152] As used interchangeably herein, an “DHY activ 
ity”, “biological activity of DHY” or “functional activity of 
DHY”, refers to an activity exerted by a DHY protein, 
polypeptide or nucleic acid molecule on a DHY responsive 
cell or tissue, or on a DHY protein substrate, as determined 
in vivo, or in vitro, according to standard techniques. In one 
embodiment, a DHY activity is a direct activity, such as an 
association With a DHY-target molecule. As used herein, a 
“target molecule” or “binding partner” is a molecule With 
Which a DHY protein binds or interacts in nature, such that 
DHY-mediated function is achieved. ADHY target molecule 
can be a non-DHY molecule or a DHY protein or polypep 
tide of the present invention (e.g., pyridoxal-5‘-phosphate). 
In an exemplary embodiment, a DHY target molecule is a 
DHY ligand (e.g., serine or threonine). Alternatively, a DHY 
activity is an indirect activity, such as a cellular signaling 
activity mediated by interaction of the DHY protein With a 
DHY ligand. The biological activities of DHY are described 
herein. For example, the DHY proteins of the present 
invention can have one or more of the folloWing activities: 
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1) modulate metabolism and catabolism of biochemical 
molecules necessary for energy production or storage (e.g., 
amino acids, such as serine or threonine); 2) modulate intra 
or intercellular signaling; 3) modulate metabolism or catabo 
lism of metabolically important biomolecules; 4) modulate 
cellular groWth and differentiation; 5) modulate cellular 
proliferation; and 6) modulate production of groWth factors 
and cytokines. 

[0153] Accordingly, another embodiment of the invention 
features isolated DHY proteins and polypeptides having a 
DHY activity. Other preferred proteins are DHY proteins 
having one or more of the folloWing domains: a transmem 
brane domain, a serine/threonine dehydratase pyridoxal 
phosphate attachment site, a serine/threonine dehydratase 
domain, and/or a pyridoxal phosphate-dependent lyase syn 
thase domain and, preferably, a DHY activity. 

[0154] Additional preferred proteins have one or more of 
the folloWing domains: a transmembrane domain, a serine/ 
threonine dehydratase pyridoxal-phosphate attachment site, 
a serine/threonine dehydratase domain, and/or a pyridoxal 
phosphate-dependent lyase synthase domain, and are, pref 
erably, encoded by a nucleic acid molecule having a nucle 
otide sequence Which hybridiZes under stringent hybridiZa 
tion conditions to a nucleic acid molecule comprising the 
nucleotide sequence of SEQ ID NO: 16 or 18. 

[0155] Isolation of the 26335 or DHY cDNA 

[0156] The invention is based, at least in part, on the 
discovery of a human gene encoding a novel protein, 
referred to herein as DHY. The entire sequence of human 
clone Fbh26335 Was determined and found to contain an 
open reading frame termed human “26335” or “DHY”, set 
forth in SEQ ID NO: 16 and SEQ ID NO: 18. The human 
DHY gene, Which is approximately 1327 nucleotides in 
length, encodes a protein having a molecular Weight of 
approximately 36.2 kD, Which is approximately 329 amino 
acid residues in length and Which is set forth in SEQ ID NO: 
17. The coding region (open reading frame) of SEQ ID NO: 
16, is set forth as SEQ ID NO: 18. 

[0157] Analysis of the Human DHY Molecule 

[0158] The amino acid sequence of human DHY Was 
analyZed using the program PSORT to predict the localiZa 
tion of the protein Within the cell. This program assesses the 
presence of different targeting and localiZation amino acid 
sequences Within the query sequence. The results of the 
analysis shoW that human DHY (SEQ ID NO: 17) may be 
localiZed to the cytoplasm, to the mitochondrion, to golgi, to 
the endoplasmic reticulum, extracellular to the cell or to the 
cell Wall, to vacuoles, to the nucleus, or to secretory vesicles. 

[0159] A search of the amino acid sequence of DHY Was 
performed against the MEMSAT database. This search 
resulted in the identi?cation of four transmembrane domains 
in the amino acid sequence of human 26335 or DHY (SEQ 
ID NO: 17) at about residues 67-83, 167-187, 270-288, and 
295-311. 

[0160] A search of the amino acid sequence of DHY Was 
also performed against the ProSite database. This search 
resulted in the identi?cation of a “serine/threonine dehy 
dratase pyridoxal-phosphate attachment site” in the amino 
acid sequence of DHY (SEQ ID NO: 17) at about residues 
39-52. 
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[0161] A search of the amino acid sequence of DHY Was 
also performed against the HMM database. This search 
resulted in the identi?cation of a “serine/threonine dehy 
dratase domain” in the amino acid sequence of DHY (SEQ 
ID NO: 17) at about residues 11-311 (score=229.5). 

[0162] A search of the amino acid sequence of DHY Was 
also performed against the ProDom database. This search 
resulted in the identi?cation of a “pyridoxal phosphate 
dependent lyase synthase domain” in the amino acid 
sequence of human DHY (SEQ ID NO: 17) at about residues 
18-282 (score=88). 

[0163] Tissue Distribution of Human 26335 or DHY 
mRNA using TaqManTM Analysis 

[0164] Highest expression of DHY mRNA Was detected in 
HMVECL, U937/A10P10, bronchial epithelium, astrocytes, 
primary osteoblasts, keratinocytes, bronchial epithelium mix 
(BEA8-2B), congestive heart failure (CHF) heart tissue, the 
pituitary gland, fetal kidney tissue, fetal liver tissue, mesan 
gial, T24Ctl, T24 (treated), adrenal gland tissue, Burkitt’s 
Lymphoma tissue, mammary epithelium, WT LNCap+ca 
sodex, A549 IL-1, SCC25 CDDP-tongue squamous cell 
carcinoma tissue, testes, K563 (red blood cell line), A459 
control (random-primed), liver tissue, prostate tissue, nor 
mal colon tissue, HMC-1 (mast cell line), normal megakaro 
cytes, colon to liver metastasis (CHT128), colon to liver 
metastasis (CHT133), normal breast tissue, PTH osteo, lung 
squamous cell carcinoma tissue PIT299, and d8 dendritic 
cells. 

[0165] Lesser expression Was also detected in HUVECL, 
HL60/S, prostate epithelium, coronary smooth muscle cells, 
fetal lung tissue, fetal thymus tissue, congestive heart failure 
(CHF) heart tissue, prostate smooth muscle tissue, thyroid 
tissue, LPS 24 hour osteoblasts, uterine smooth muscle 
tissue (treated), bronchial smooth muscle tissue, umbilical 
smooth muscle tissue (treated), A2780 WT, fetal liver tissue, 
fetal skin, fetal adrenal gland tissue, midterm placental 
tissue, lung carcinoma tissue, embryonic keritinocytes, tes 
tes, skin, adipose, placental tissue (random-primed), kidney 
tissue (random-primed), HPK (random primed), salivary 
gland, heart tissue, the thymus, stomach tissue, spleen tissue, 
small intestine tissue, normal breast epithelia, normal ova 
rian epithelia, colon carcinoma tissue, ovarian ascites, serum 
starved embryonic lung tissue, lung squamous cell carci 
noma tissue, brain subcortical White matter, normal prostate 
tissue (Ziplox), HUVEC L (umbilical endothelium). 

[0166] No expression Was detected in U937/A10p50, 
CaCo, Hela cells, HL60/Adr, fetal brain tissue, melanocytes, 
cerebellum, aortic endothelial cells, prostate ?broblast tis 
sue, mammary gland tissue, natural killer cells, LPS 1 hr. 
osteoblasts, LPS 6 hr. osteoblasts, WT LNCap+ testosterone, 
A2780ADR, fetal spleen tissue, the esophagus, p65 con +/+, 
p65 IL-1 +/+, pulmonary artery smooth muscle tissue, 
erythroleukemia cells, SCC25 WT-tongue squamous cell 
carcinoma tissue, fetal hypothalamus, T cells (CD3 treated), 
T cells (CD3 IL-4/IL-10 treated), T cells (CD3 IFNg/TFNa 
treated), trachea tissue, ME180 IL-1 cervical carcinoma 
tissue, ME 180 control, MCP-1 mast cell line, HPKII, lung 
tissue (random primed), heart tissue (random primed), fetal 
brain tissue (random primed), testes (random primed), RAJI 
(Burkitt’s lymphoma B cell), ST 486 (lymphoma B cell), 
HL60 (acute promyelocytic leukemia), umbilical cord 
smooth muscle tissue (treated, random primed), uterine 
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smooth muscle (treated, random primed), mammary gland 
tissue (random primed), small intestine tissue (random 
primed), fetal liver tissue (random primed), skeletal liver 
tissue (random primed), stomach tissue (random primed), 
spleen tissue (random primed), liver tissue (random primed), 
brain tissue (random primed), uterine tissue, uterine tissue 
(random primed), thymus tissue (random primed), 9 Week 
fetus, lung tissue, skeletal muscle, retinal pigmentosa epi 
thelial tissue, retinal tissue, bone marroW, Th-1 induced T 
cell, Th-2 induced T cell, colon carcinoma tissue (NDR 
109), colon carcinoma tissue (NDR82), fetal dorsal spinal 
cord tissue, lung adenocarcinoma tissue (PIT245), mega 
karyocytes, BMCD34+, IBD colon tissue, cervical cancer 
tissue, spinal cord, dorsal root ganglia, and ovarian epithe 
lium tumor tissue. 

[0167] Human 50365 

[0168] The human 50365 sequence (SEQ ID NO: 20, as 
recited beloW), Which is approximately 3669 nucleotides 
long including untranslated regions, contains a predicted 
methionine-initiated coding sequence of about 2754 nucle 
otides, including the termination codon. The coding 
sequence encodes a 917 amino acid protein (SEQ ID NO: 
21, as recited beloW). 

[0169] Human 50365 contains the folloWing regions or 
other structural features: tWo hexokinase domains located at 
about amino acids 16 to 463 and 464 to 910 of SEQ ID NO: 
21, the latter of Which includes a predicted hexokinase 
signature domain (PFAM Accession Number PS00378) 
from about amino acid residue 597 to about amino acid 
residue 622 of SEQ ID NO: 21; tWo N-glycosylation sites 
(PS00001) from about amino acid 208 to about 211, and 
from about amino acid 655 to about 658, of SEQ ID NO: 21; 
one glycosaminoglycan attachment site (PS00002) from 
about amino acid 896 to about 899 of SEQ ID NO: 21; one 
cAMP- and cGMP-dependent protein kinase site (PS00004) 
from about amino acid 500 to 503 of SEQ ID NO: 21; tWelve 
protein kinase C phosphorylation sites (PS00005) from 
about amino acid 172 to 174, 379 to 381, 449 to 451, 508 to 
510, 523 to 525, 547 to 549, 551 to 553, 772 to 774, 791 to 
793, 826 to 828, 877 to 879, and 896 to 898, of SEQ ID NO: 
21; thirteen casein kinase II sites (PS00006) from about 
amino acid 35 to 38, 114 to 117, 161 to 164, 243 to 246, 275 
to 278, 364 to 367, 569 to 572, 625 to 628, 722 to 725, 726 
to 729, 787 to 790, 810 to 813, and 877 to 880, of SEQ ID 
NO: 21; tWo tyrosine kinase phosphorylation sites 
(PS00007) from about amino acid 20 to 27, and 490 to 497, 
of SEQ ID NO: 21; tWenty-?ve N-myristylation sites 
(PS00008) from about amino acid 74 to 79, 151 to 156, 166 
to 171, 179 to 184, 212 to 217, 227 to 232, 233 to 238, 299 
to 304, 317 to 322, 348 to 353, 360 to 365, 411 to 416, 448 
to 453, 518 to 523, 589 to 594, 613 to 618, 659 to 664, 674 
to 679, 680 to 685, 746 to 751, 779 to 784, 807 to 812, 834 
to 839, 858 to 863, and 895 to 900, of SEQ ID NO: 21; and 
tWo amidation sites (PS00009) from amino acid 100 to 103, 
and amino acid 547 to 550 of SEQ ID NO: 21. 

[0170] Human 50365 is predicted to be a soluble, cyto 
plasmic polypeptide. 
[0171] For general information regarding PFAM identi? 
ers, PS pre?x and PF pre?x domain identi?cation numbers, 
refer to Sonnhammer et al. (1997) Protein 28:405-420. 

[0172] The 50365 protein contains a signi?cant number of 
structural characteristics in common With members of the 
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hexokinase family. Hexokinases are a family of sugar phos 
phorylating enzymes Which carry out the phosphorylation of 
hexoses, for example, glucose, mannose, fructose, sorbitol 
and glucosamine, at the 6‘-position. The phosphoryl donor 
can be MgATP, ITP, or dAT P. Both ot- and [3-D-hexoses can 
be phosphorylated, although With different kinetic constants. 

[0173] Four major isoenZymes are found in vertebrates: 
types I, II, III, and IV. The liver hexokinase isoenZyme (type 
IV) is also misleadingly knoWn as glucokinase, and is 
expressed only in the liver and pancreatic [3-cells. This 
isoenZyme has an important role in modulating insulin 
secretion. Structurally, the enZymes typically include a small 
N-terminal hydrophobic region, folloWed by tWo similar 
hexokinase domains of about 450 residues each. The second 
such region has catalytic activity, While the ?rst has a 
regulatory role. 

[0174] Hexokinases are present in nearly all cells. These 
enZymes have been identi?ed as important for normal gly 
colytic activity. Irregularities in their function can lead to 
disorders such as diabetes and hemolytic anemia arising 
from hexokinase de?ciency. 

[0175] A 50365 polypeptide can include a “hexokinase 
domain” or regions homologous With a “hexokinase 
domain”. Type I, II, and III mammalian hexokinase polypep 
tides typically include tWo hexokinase domains. Each 
domain can form a structural unit that includes features of an 
ot/[3 sandWich. Each domain can include amino acids With 
regulatory and/or catalytic functions, e. g., including a pocket 
for ATP and hexose substrates. 

[0176] As used herein, the term “hexokinase domain” 
includes an amino acid sequence of about 300 to about 600 
amino acid residues in length and having a bit score for the 
alignment of the sequence to the hexokinase domain (HMM) 
of at least 300. Preferably, a hexokinase domain includes at 
least about 350 to about 500 amino acids, more preferably 
about 400 to about 490 amino acid residues and has a bit 
score for the alignment of the sequence to the hexokinase 
domain (HMM) of at least 500, 600, 700, 800 or greater. The 
hexokinase domain (HMM) has been assigned the PFAM 
Accession PF00349. 

[0177] In a preferred embodiment 50365 polypeptide or 
protein has a “hexokinase domain” or a region Which 
includes at least about 500 to about 1200, more preferably 
about 550 to about 1100 or about 600 to about 1000 amino 
acid residues and has at least about 60%, 70% 80% 90% 
95%, 99%, or 100% homology With a “hexokinase domain,” 
e.g., the hexokinase domain of human 50365 (e.g., residues 
597 to 622 of SEQ ID NO: 21). 

[0178] Preferably, the hexokinase domain includes a “hex 
okinase signature domain”. This term refers to a protein 
domain having an amino acid sequence of at least about 15 
to about 30 more preferably about 20 to about 30 or about 
24 to about 28 amino acid residues Which includes the 
folloWing amino acid sequence: “L-G-F-T-F—S—F— — 

C-x-Q-x-S—I-x-x-G-x-L-I-x-W-T-K-G-F” (SEQ ID NO: 
24). Preferably, a 50365 polypeptide or protein has a “hex 
okinase signature domain” or a region Which includes and 
has at least about 60%, 70% 80% 90% 95%, 99%, or 100% 
homology With a “hexokinase signature domain,” e.g., the 
hexokinase signature domain of human 50365 (e.g., residues 
597 to 622 of SEQ ID NO: 21). 
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[0179] To identify the presence of a “hexokinase” domain 
in a 50365 protein sequence, and make the determination 
that a polypeptide or protein of interest has a particular 
pro?le, the amino acid sequence of the protein can be 
searched against the Pfam database of HMMs (e.g., the Pfam 
database, release 2.1) using the default parameters. For 
example, the hmmsf program, Which is available as part of 
the HMMER package of search programs, is a family 
speci?c default program for MILPAT0063 and a score of 15 
is the default threshold score for determining a hit. Alter 
natively, the threshold score for determining a hit can be 
loWered (e.g., to 8 bits). A description of the Pfam database 
can be found in Sonhammer et al. (1997) Proteins 
28(3):405-420 and a detailed description of HMMs can be 
found, for example, in Gribskov et al.(1990) M eth. Enzymol. 
183:146-159; Gribskov et al.(1987) Proc. Natl. Acad. Sci. 
USA 84:4355-4358; Krogh et al.(1994) J. Mol. Biol. 
235:1501-1531; and StultZ et al.(1993) Protein Sci. 2:305 
314, the contents of Which are incorporated herein by 
reference. A search Was performed against the HMM data 
base resulting in the identi?cation of tWo “hexokinase 
domains” in the amino acid sequence of human 50365 at 
about residues 16 to 463 and 464 to 910 of SEQ ID NO: 21, 
the identi?ed hexokinase domain consensus sequence is set 
forth in SEQ ID NO: 23. 

[0180] A 50365 family member can include at least one 
hexokinase domain. Furthermore, a 50365 family member 
can include at least one, preferably tWo N-glycosylation 
sites (PSOOOOl); at least one glycosaminoglycan attachment 
site (PS00002); at least one cAMP- and cGMP-dependent 
protein kinase site (PS00004); at least one, tWo, three, four, 
?ve, six, seven, eight, nine, ten, eleven, or preferably tWelve 
protein kinase C phosphorylation sites (PS00005); at least 
one, tWo, three, four, ?ve, six, seven, eight, nine, ten, eleven, 
tWelve, or preferably thirteen predicted casein kinase II 
phosphorylation sites (PS00006); at least one, or preferably 
tWo tyrosine kinase phosphorylation sites (PS00007); at 
least one, tWo, three, four, ?ve, six, seven, eight, nine, ten, 
eleven, tWelve, thirteen, fourteen, ?fteen, sixteen, seventeen, 
eighteen, tWenty, tWenty-three, or preferably tWenty-?ve 
predicted N-myristylation sites (PS00008); and at least one, 
preferably tWo amidation sites (PS00009). 

[0181] 50365 polypeptides of the invention include frag 
ments Which include: all or part of a hydrophobic sequence, 
e.g., the sequence of from about amino acid residue 365 to 
about amino acid residue 380, or from about amino acid 
residue 645 to about amino acid residue 655, of SEQ ID NO: 
21; all or part of a hydrophilic sequence, e.g., the sequence 
of from about amino acid residue 98 to about amino acid 
residue 120, or from about amino acid residue 715 to about 
amino acid residue 745 of SEQ ID NO: 21. 

[0182] As the 50365 polypeptides of the invention may 
modulate 50365-mediated activities, they may be useful as 
of for developing novel diagnostic and therapeutic agents for 
50365-mediated or related disorders, as described beloW. 

[0183] As used herein, a “50365 activity”, “biological 
activity of 50365” or “functional activity of 50365”, refers 
to an activity exerted by a 50365 protein, polypeptide or 
nucleic acid molecule on e.g., a 50365-responsive cell or on 

a 50365 substrate, e.g., a protein substrate, as determined in 
vivo or in vitro. In one embodiment, a 50365 activity is a 
direct activity, such as an association With a 50365 target 
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molecule. A “target molecule” or “binding partner” is a 
molecule With Which a 50365 protein binds or interacts in 
nature. In an exemplary embodiment, is a 50365 substrate, 
e.g., an aldoheXose or ketoheXose (e.g., glucose, mannose, 
fructose, sorbitol and glucosamine), or a phosphate-contain 
ing molecule, e.g., ITP, dATP, or MgATP as phosphoryl 
donor. 

[0184] A 50365 activity can also be an indirect activity, 
e.g., a cellular signaling activity mediated by interaction of 
the 50365 protein With a 50365 substrate. For eXample, the 
50365 proteins of the present invention can have one or 
more of the folloWing activities: (1) it can catalyZe the 
phosphorylation of a sugar, e.g., an aldoheXoses and a 
ketoheXoses (e.g., glucose, mannose, fructose, sorbitol and 
glucosamine); (2) it can catalyZe sugar metabolism; (3) it 
can transfer a phosphate from a phosphate donor (e.g., ATP) 
to a sugar, e.g., an aldoheXoses and a ketoheXoses (e.g., 
glucose, mannose, fructose, sorbitol and glucosamine) to 
form a phosphorylated sugar, e.g., glucose-6-phosphate; (4) 
it can modulate glycolytic activities in a cell or tissue, e.g., 
a tissue in Which a 50365 protein is eXpressed, e.g., muscle 
tissue and colon; or (5) it can modulate sugar metabolism; 

CCACGCGTCCGGCCTGGACTGGAAGCGTGCAACACTCCAGAGTCG 
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and/or (6) it can modulate cellular proliferation and/or 
differentiation. 

[0185] Based on its structural features, the 50365 mol 
ecules of the present invention can have similar biological 
activities as heXokinase family members. 

[0186] Expression of 50365 mRNA is modulated in a 
number of cancerous tissue samples. For eXample, 50365 
mRNA is elevated in a number of colon tumors and colonic 
liver metastases (see, e.g., section entitled “Tissue Distribu 
tion of 50365 mRNA by TaqMan Analysis” beloW). Thus, 
the 50365 molecules can act as novel diagnostic targets and 
therapeutic agents for controlling disorders of neoplasia, 
e.g., cancer, a cell differentiative disorder, or a cell prolif 
erative disorder as Well as colon and lung disorders. 50365 
molecules can also act as indicators and an agent for 
metabolic disorders, e.g., disorders of sugar metabolism and 
glycolysis. 
[0187] Identi?cation and Characterization of Human 
50365 cDNA 

[0188] The human 50365 nucleic acid sequence is recited 
as folloWs: 

(SEQ ID NO:20) 

TAGGAGTGAACACTGCACAGGAATCTCTGCCCATCTCAGGAGAAACCAAACTTG 

GGGAAAATGTTTGCGGTCCACTTGATGGCATTTTACTTCAGCAAGCTGAAGGAG 

GACCAGATCAAGAAGGTGGACAGGTTCCTGTATCACATGCGGCTCTCCGATGAC 

ACCCTTTTGGACATCATGAGGCGGTTCCGGGCTGAGATGGAGAAGGGCCTGGCA 

AAGGACACCAACCCCACGGCTGCAGTGAAGATGTTGCCCACCTTCGTCAGGGCC 

ATTCCCGATGGTTCCGAAAATGGGGAGTTCCTTTCCCTGGATCTCGGAGGGTCC 

AAGTTCCGAGTGCTGAAGGTGCAAGTCGCTGAAGAGGGGAAGCGACACGTGCA 

GATGGAGAGTCAGTTCTACCCAACGCCCAATGAAATCATCCGCGGGAACGGCAT 

AGAGCTGTTTGAATATGTAGCTGACTGTCTGGCAGATTTCATGAAGACCAAAGA 

TTTAAAGCATAAGAAATTGCCCCTTGGCCTAACTTTTTCTTTCCCCTGTCGACAG 

ACTAAACTGGAAGAGGGTGTCCTACTTTCGTGGACAAAAAAGTTTAAGGCACGA 

GGAGTTCAGGACACGGATGTGGTGAGCCGTCTGACCAAAGCCATGAGAAGACA 

CAAGGACATGGACGTGGACATCCTGGCCCTGGTCAATGACACCGTGGGGACCAT 

GATGACCTGTGCCTATGACGACCCCTACTGCGAAGTTGGTGTCATCATCGGAAC 

TGGCACCAATGCGTGTTACATGGAGGACATGAGCAACATTGACCTGGTGGAGG 

GCGACGAGGGCAGGATGTGCATCAACACAGAGTGGGGGGCCTTCGGGGACGAC 

GGGGCCCTGGAGGACATTCGCACTGAGTTCGACAGGGAGCTGGACCTCGGCTCT 

CTCAACCCAGGAAAGCAACTGTTCGAGAAGATGATCAGTGGCCTGTACCTGGGG 

GAGCTTGTCAGGCTTATCTTGCTGAAGATGGCCAAGGCTGGCCTCCTGTTTGGTG 

GTGAGAAATCTTCTGCTCTCCACACTAAGGGCAAGATCGAAACACGGCACGTGG 

CTGCCATGGAGAAGTATAAAGAAGGCCTTGCTAATACAAGAGAGATCCTGGTG 

GACCTGGGTCTGGAACCGTCTGAGGCTGACTGCATTGCCGTCCAGCATGTCTGT 
















































































































































































































































































































































































































