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25466, A HUMAN TRANSPORTER FAMILY 
MEMBER AND USES THEREFOR 

CROSS-REFERENCES TO RELATED 
APPLICATIONS 

[0001] This application is a divisional application of US. 
patent application Ser. No. 10/074,547, ?led Feb. 12, 2002, 
Which claims the bene?t of US. Provisional Application No. 
60/269,072, ?led Feb. 15, 2001, the contents of each of 
Which are incorporated herein by this reference in their 
entireties. 

BACKGROUND OF THE INVENTION 

[0002] Cellular membranes serve to differentiate the con 
tents of a cell from the surrounding environment. These 
membranes may also serve as effective barriers against the 
unregulated in?uX of haZardous or unWanted compounds, 
and the unregulated efflux of desirable compounds. HoW 
ever, the cell does need a supply of desired compounds and 
removal of Waste products. Transport proteins Which are 
embedded (singly or in complexes) in the cellular membrane 
(revieWed by Oh and Amidon (1999) in Membrane T rans 
porters as Drug Targets, ed. Amidon and Sadee, KluWer 
Academic/Plenum Publishers, NeW York, Chapter 1) are 
major providers of these functions. There are tWo general 
classes of membrane transport proteins: channels or pores, 
and transporters (also knoWn as carriers or permeases). 
Channels and transporters differ in their translocation 
mechanisms. Channels are hydrophilic group-lined protein 
tunnels Whose opening by a regulatory event alloW free, 
rapid passage of their charge-, siZe-, and geometry-selected 
small ions doWn their concentration gradients. Transporters 
speci?cally and selectively bind the molecules they move, 
some With and some against their concentration gradients, 
across membranes. The binding mechanism causes the 
action of transporters to be sloW and saturable. 

[0003] Transport molecules are speci?c for a particular 
target solute or class of solutes, and are also present in one 
or more speci?c membranes. Transport molecules localiZed 
to the plasma membrane permit an eXchange of solutes With 
the surrounding environment, While transport molecules 
localiZed to intracellular membranes (e.g., membranes of the 
mitochondrion, peroXisome, lysosome, endoplasmic reticu 
lum, nucleus, or vacuole) permit import and eXport of 
molecules from organelle to organelle or to the cytoplasm. 
For eXample, in the case of the mitochondrion, transporters 
in the inner and outer mitochondrial membranes permit the 
import of sugar molecules, calcium ions, and Water (among 
other molecules) into the organelle and the eXport of neWly 
synthesiZed ATP to the cytosol. 

[0004] Transporters can move molecules by tWo types of 
processes. In one process, “facilitated diffusion,” transport 
ers move molecules With their concentration gradients. In 
the other process, “active transport,” transporters move 
molecules against their concentration gradients. Active 
transport to move a molecule against its gradient requires 
energy. Primary active transporters, such as Na"/K+ AT Pases 
or ABC transporters use energy from ATP hydrolysis or 
light, and establish ion gradients and membrane potential 
energy. Secondary active transporters, such as the H+/pep 
tide transporter, use the pH or ion gradients established by 
primary active transporters to transport other molecules. In 
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secondary active transport, the transporter uses tWo separate 
binding sites to move the primary ion doWn its concentration 
gradient to produce the energy to move the secondary solute 
against its gradient. The coupled solute either travels in the 
same direction as the primary solute (symport) or in the 
opposite direction (antiport). 
[0005] Transporters play important roles in the ability of 
the cell to regulate homeostasis, to groW and divide, and to 
communicate With other cells, e.g., to transport signaling 
molecules, such as hormones, reactive oxygen species, ions, 
neurotransmitters or vitamins. A Wide variety of human 
diseases and disorders are associated With defects in trans 
porter or other membrane transport molecules, including 
certain types of liver disorders (e.g., due to defects in 
transport of long-chain fatty acids (Al Odaib et al. (1998) 
New Eng. J. Med. 339:1752-1757), hyperlysinemia (mito 
chondrial lysine transport defect (Oyanagi et al. (1986) 
Inherit. Metab. Dis. 9:313-316)), and cataract (Wintour 
(1997) Clin. Exp. Pharmacol. Physiol. 24(1): 1-9). 
[0006] There are over 30 families of secondary transport 
ers, also knoWn as solute carriers or SLC (revieWed by 
Berger, et al. (2000) in The Kidney: Physiology and Patho 
physiology, eds. Seldin D W and Giebisch G., Lippincott, 
Williams & Wilkins, Philadelphia 1:107-138; see also WWW 
.gene.ucl.ac.uk/nomenclature). The SLC families are clas 
si?ed according to the pair of molecules they move. The 
SLC16 family transports monocarboXylate ions, coupled 
With the transport of protons. 

SUMMARY OF THE INVENTION 

[0007] The present invention is based, in part, on the 
discovery of a novel transporter, referred to herein as 
“25466”. The transporter molecule of the invention is 
homologous to members of the monocarboXylate (MCT) 
transporter family, and in particular the SLC16 family. The 
nucleotide sequence of a cDNA encoding 25466 is shoWn in 
SEQ ID NO:1, and the amino acid sequence of a 25466 
polypeptide is shoWn in SEQ ID NO:2. In addition, the 
nucleotide sequence of the coding region is depicted in SEQ 
ID N013. 

[0008] Accordingly, in one aspect, the invention features a 
nucleic acid molecule Which encodes a 25466 protein or 
polypeptide, e.g., a biologically active portion of the 25466 
protein. In a preferred embodiment, the isolated nucleic acid 
molecule encodes a polypeptide having the amino acid 
sequence of SEQ ID NO:2. In other embodiments, the 
invention provides isolated 25466 nucleic acid molecules 
having the nucleotide sequence shoWn in SEQ ID NO:1, 
SEQ ID NO:3 or the nucleotide sequence of the DNA insert 
of the plasmid deposited With ATCC Accession Number 

. In still other embodiments, the invention provides 
nucleic acid molecules that are suf?ciently or substantially 
identical (e.g., naturally occurring allelic variants) to the 
nucleotide sequence shoWn in SEQ ID NO:1, SEQ ID NO:3 
or the nucleotide sequence of the DNA insert of the plasmid 
deposited With ATCC Accession Number . In other 
embodiments, the invention provides a nucleic acid mol 
ecule Which hybridiZes under stringent hybridiZation con 
ditions to a nucleic acid molecule comprising the nucleotide 
sequence of SEQ ID NO:1, SEQ ID NO:3 or the nucleotide 
sequence of the DNA insert of the plasmid deposited With 
ATCC Accession Number , Wherein the nucleic acid 
encodes a full length 25466 protein or an active fragment 
thereof. 
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[0009] In a related aspect, the invention further provides 
nucleic acid constructs Which include a 25466 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 25466 
nucleic acid molecules of the invention e.g., vectors and host 
cells suitable for producing polypeptides. 

[0010] In another related aspect, the invention provides 
nucleic acid fragments suitable as primers or hybridiZation 
probes for the detection of 25466-encoding nucleic acids. 

[0011] In still another related aspect, isolated nucleic acid 
molecules that are antisense to a 25466 encoding nucleic 
acid molecule are provided. 

[0012] In another aspect, the invention features 25466 
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 transporter-associ 
ated or other 25466-associated, -mediated or -related disor 
ders. In another embodiment, the invention provides 25466 
polypeptides having a 25466 activity. Preferred polypeptides 
are 25466 proteins including at least one MCT domain or 

one, tWo, three, four, ?ve, siX, seven, eight, nine, ten, eleven, 
preferably tWelve transmembrane domains and, preferably, 
having a 25466 activity, e.g., a 25466 activity as described 
herein. 

[0013] In other embodiments, the invention provides 
25466 polypeptides, e.g., a 25466 polypeptide having the 
amino acid sequence shoWn in SEQ ID NO:2 or the amino 
acid sequence encoded by the cDNA insert of the plasmid 
deposited With ATCC Accession Number ; an amino 
acid sequence that is suf?ciently or substantially identical to 
the amino acid sequence shoWn in SEQ ID NO:2 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 stringent hybridiZation conditions to a nucleic acid 
molecule comprising the nucleotide sequence of SEQ ID 
NO:1 or SEQ ID NO:3, or the nucleotide sequence encoded 
by the cDNA insert of the plasmid deposited With AT CC 
Accession Number , Wherein the nucleic acid 
encodes a full length 25466 protein or an active fragment 
thereof. 

[0014] In a related aspect, the invention further provides 
nucleic acid constructs Which include a 25466 nucleic acid 
molecule described herein. 

[0015] In a related aspect, the invention provides 25466 
polypeptides or fragments operatively linked to non-25466 
polypeptides to form fusion proteins. 

[0016] In another aspect, the invention features antibodies 
and antigen-binding fragments thereof, that react With, or 
more preferably speci?cally or selectively bind 25466 
polypeptides. 

[0017] In another aspect, the invention provides methods 
of screening for compounds that modulate the eXpression or 
activity of the 25466 polypeptides or nucleic acids. 

[0018] In still another aspect, the invention provides a 
process for modulating 25466 polypeptide or nucleic acid 
expression or activity, e.g., using the compounds identi?ed 
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in the screens described herein. In certain embodiments, the 
methods involve treatment of conditions related to aberrant 
activity or eXpression of the 25466 polypeptides or nucleic 
acids, such as conditions involving aberrant or de?cient 
transporter, e.g., monocarboXylate transporter function, eg 
neurological disorders, salivary gland disorders, cellular 
proliferation and/or differentiation disorders, metabolism 
disorders, lysosomal storage disorders (e.g., mucopolysac 
charidosis), cardiovascular disorders, liver disorders, or 
immune (e.g., in?ammatory) disorders. 

[0019] The invention also provides assays for determining 
the activity of or the presence or absence of 25466 polypep 
tides or nucleic acid molecules in a biological sample, 
including for disease diagnosis. 

[0020] In a further aspect, the invention provides assays 
for determining the presence or absence of a genetic alter 
ation in a 25466 polypeptide or nucleic acid molecule, 
including for disease diagnosis. 

[0021] Other features and advantages of the invention Will 
be apparent from the folloWing detailed description, and 
from the claims. 

BRIEF DESCRIPTION OF THE DRAWING 

[0022] FIG. 1 depicts a hydropathy plot of human 25466. 
Relatively hydrophobic residues are shoWn above the 
dashed horiZontal line, and relatively hydrophilic residues 
are beloW the dashed horiZontal line. The cysteine residues 
(cys) are indicated by short vertical lines just beloW the 
hydropathy trace. The numbers corresponding to the amino 
acid sequence of human 25466 are indicated. Polypeptides 
of the invention include fragments Which include: all or part 
of a hydrophobic sequence, e.g., a sequence above the 
dashed line, e.g., the sequence from about amino acid 73 to 
94, from about 352 to 374, and from about 472 to 490 of 
SEQ ID NO:2; all or part of a hydrophilic sequence, e.g., a 
sequence beloW the dashed line, e.g., the sequence from 
about amino acid 13 to 20, from about 216 to 225, and from 
about 242 to 250 of SEQ ID NO:2; a sequence Which 
includes a Cys, or a glycosylation site. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0023] The human 25466 sequence (SEQ ID NO:1), 
Which is approximately 4419 nucleotides long including 
untranslated regions, contains a predicted methionine-initi 
ated coding sequence of about 1533 nucleotides, including 
the termination codon (nucleotides indicated as coding of 
SEQ ID NO:1; SEQ ID NO:3). The coding sequence 
encodes a 510 amino acid protein (SEQ ID NO:2). 

[0024] Human 25466 contains the folloWing regions or 
other structural features (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 
281405-420 and http://WWW.psc.edu/general/softWare/pack 
ages/pfam/pfam.html): 
[0025] A monocarboXylate transporter (MCT) domain 
(PFAM Accession Number PF01587, SEQ ID NO:4) located 
at about amino acid residues 40 to 477 of SEQ ID NO:2; 

[0026] tWelve transmembrane domains (predicted by 
MEMSAT, Jones et al. (1994) Biochemistry 
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33:3038-3049) at about amino acids 33 to 57, 73 to 
94, 103 to 119, 126 to 149, 162 to 179, 191 to 209, 
315 to 335, 352 to 374, 381 to 399, 406 to 428, 441 
to 464, and 472 to 490 of SEQ ID NO:2; 

[0027] one leucine Zipper pattern (Prosite PS00029, 
SEQ ID NO:8) at about amino acids 387 to 408 of 
SEQ ID NO:2; 

[0028] one microbodies C-terminal targeting signal 
(Prosite PS00342) at about amino acids 508 to 510 of 
SEQ ID NO:2; 

[0029] one tyrosine kinase phosphorylation site 
(Prosite PS00007) at about amino acids 294 to 301 of 
SEQ ID NO:2; 

[0030] siX protein kinase C phosphorylation sites 
(Prosite PS00005) at about amino acids 21 to 23, and 
236 I0 238, 290 I0 292, 312 I0 314, 467 I0 469, and 
500 to 502 of SEQ ID NO:2; 

[0031] tWo casein kinase II phosphorylation sites 
(Prosite PS00006) located at about amino acids 3 to 
6, and 258 to 261 of SEQ ID NO:2; 

[0032] tWo N-glycosylation sites (Prosite PS00001) 
from about amino acids 345 to 348 and 389 to 392 
of SEQ ID NO:2; and 

[0033] nine N-myristoylation sites (Prosite PS00008) 
from about amino acids 49 to 54, 91 to 96, 98 to 103, 
106 to 111, 131 to 136, 137 to 142, 162 to 167, 251 
to 256, and 443 to 448 of SEQ ID NO:2. 

[0034] A plasmid containing the nucleotide sequence 
encoding human 25466 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. 

[0035] The 25466 protein contains a signi?cant number of 
structural characteristics in common With members of the 
transporter or monocarboXylate (MCT) transporter or 
SLC16 family. The term “family” When referring to the 
protein and nucleic acid molecules of the invention means 
tWo or more proteins or nucleic acid molecules having a 
common structural domain or motif and having suf?cient 
amino acid or nucleotide sequence homology as de?ned 
herein. Such family members can be naturally or non 
naturally occurring and can be from either the same or 
different species. For eXample, a family can contain a ?rst 
protein of human origin as Well as other distinct proteins of 
human origin, or alternatively, can contain homologs of 
non-human origin, e.g., rat or mouse proteins. Members of 
a family can also have common functional characteristics. 

[0036] As used herein, the term “transporter” or “mono 
carboXylate (MCT) transporter” or “SLC16 family” refers to 
secondary active transport proteins. Secondary active trans 
porters typically couple the active transport of one molecule, 
e.g., an ion, e.g., a monocarboXylated ion (e.g., a lactate, 
pyruvate, acetoacetate, D-[3-hydroXybutyrate, acetate, or 
monocarboXylated monosaccharide ion) against its concen 
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tration gradient to the energy gained by concomitant trans 
port of a second molecule, e.g., another ion (e.g., a proton) 
With its concentration gradient. MonocarboXylate transport 
ers typically participate in the distribution of monocarboXy 
lated ions throughout the body, including monocarboXylated 
monosaccharides (Havelaar et al. (1998) J. Biol. Chem. 
273:345 68-74) and metabolites from energy utiliZation path 
ways (eg glucose or fatty acid metabolites, e.g., lactate, 
pyruvate, acetoacetate, D-[3-hydroXybutyrate, acetone, the 
latter three knoWn collectively as ketone bodies; Berger, et 
al., supra). A 25466 protein is homologous to a member of 
the SLC16 family, and in particular a monocarboXylate ion 
transporter 4 (hMCT4). A GAP alignment to hMCT4 (SWis 
sProt Accession number 015374, SEQ ID NO:5) With the 
25466 amino acid sequence (SEQ ID NO:2 shoWed 25.5% 
identity and 35.0% similarity betWeen the tWo sequences (as 
calculated in matblas from the blosum62.iij matriX). 

[0037] The monocarboXylate transporter or SLC16 family 
of proteins is characteriZed by at least one, tWo, three, four, 
?ve, siX, seven, eight, nine, ten, eleven and preferably 
tWelve transmembrane domains Which encompass an MCT 
domain. Typically, the hydrophobic transmembrane 
domains anchor the transporter Within a cell or organelle 
membrane and through coordinated allosteric movements, 
effect the transport function across the membrane. The 
non-transmembrane loops betWeen and beyond the trans 
membrane domains of the transporter determine the ion 
binding speci?city and provide the ion binding and release 
activity for the transporter. Typically, the ?rst portion of the 
monocarboXylate transporters, from the N-terminus through 
the siXth transmembrane domain, is responsible for proton 
binding and translocation (Halestrap and Price (1999) Bio 
chem. J. 343:281-299), While the remainder is responsible 
for substrate speci?city, binding and translocation. TWo 
regions in the proton translocation portion of the transporter 
are highly conserved. The ?rst of these, [D/E]G[G/S][W/F] 
[G/A]W (SEQ ID NO:6) can be found in 25466 at about 
amino acid residues 28 to 33 of SEQ ID NO:2. The second 
of these, YFXk[R/K][R/L]XlaX[G/A]XaXaG (X can be any 
amino acid residue, loWer case residues are not strictly 
conserved, SEQ ID NO:7) can be found in 25466 at about 
amino acid residues 152 to 167 of SEQ ID NO:2. 

[0038] A 25466 polypeptide can include an “MCT 
domain” or regions homologous With an “MCT domain”. As 
used herein, the term “MCT domain” includes an amino acid 
sequence of about 300 to 550 amino acid residues in length 
and having a bit score for the alignment of the sequence to 
the MCT domain (HMM) of at least 100. Preferably, the 
MCT domain includes at least tWo, three, four, ?ve, siX, 
seven, eight, nine and preferably ten transmembrane 
domains, and includes a large non-transmembrane loop 
preferably located betWeen transmembrane domains 6 and 7. 
A preferred MCT domain is capable of binding to and/or 
translocating across a membrane a molecule, e.g., an ion, 
e.g., a monocarboXylated ion (e.g., a lactate, pyruvate, 
acetoacetate, D-[3-hydroXybutyrate, acetate, or monocar 
boXylated monosaccharide ion) and a second molecule, e.g., 
another ion (e.g., a proton). Preferably, an MCT domain 
includes at least about 350 to 530 amino acids, more 
preferably about 390 to 500 amino acid residues, or about 
420 to 460 amino acids and has a bit score for the alignment 
of the sequence to the MCT domain (HMM) of at least 120, 
150, 180 or greater. The MCT domain (HMM) has been 
assigned the PFAM Accession Number PF01587 (http;// 



US 2005/0181438 A1 

genome.Wustl.edu/Pfam/.html). An alignment of the MCT 
domain (amino acids 40 to 477 of SEQ ID NO12) of human 
25466 With a consensus amino acid sequence (SEQ ID 
NO:4) derived from a hidden Markov model yielded a bit 
score of 184.0. 

[0039] In a preferred embodiment, a 25466 polypeptide or 
protein has an “MCT domain” or a region Which includes at 
least about 350 to 530 more preferably about 390 to 500 or 
420 to 460 amino acid residues and has at least about 60%, 
70% 80% 90% 95%, 99%, or 100% homology With an 
“MCT domain,” e.g., the MCT domain of human 25466 
(e.g., residues 40 to 477 of SEQ ID NO:2). 

[0040] To identify the presence of an “MCT” domain in a 
25466 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 (http://WW 
W.sanger.ac.uk/SoftWare/Pfam/HMM_search). 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. 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 281405-420 and 
a detailed description of HMMs can be found, for eXample, 
in Gribskov et al. (1990) Meth. Enzymol1831146-159; Grib 
skov et al. (1987) Proc. Natl. Acad. Sci. USA 8414355-4358; 
Krogh et al. (1994) J. Mol. Biol. 23511501-1531; and StultZ 
et al. (1993) Protein Sci. 21305-314, the contents of Which 
are incorporated herein by reference. A search Was per 
formed against the HMM database resulting in the identi? 
cation of an “MCT domain” in the amino acid sequence of 
human 25466 at about residues 40 to 477 of SEQ ID NO:2. 

[0041] A 25466 polypeptide can include at least one, tWo, 
three, four, ?ve, siX, seven, eight, nine, ten, eleven, and 
preferably tWelve “transmembrane domains” or regions 
homologous With a “transmembrane domains”. LikeWise, a 
25466 polypeptide can include at least one, tWo, four, eight, 
preferably thirteen “non-transmembrane regions.” As used 
herein, the term “transmembrane domain” includes an 
amino acid sequence of about 10 to 40 amino acid residues 
in length and spans the plasma membrane. Transmembrane 
domains are rich in hydrophobic residues, e.g., 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 tryptophans. Transmembrane 
domains typically have an alpha-helical structure. Trans 
membrane domains are described in, for eXample, Zagotta, 
W. N. et al., (1996) Annual Rev. Neurosci. 191235-263, the 
contents of Which are incorporated herein by reference. 

[0042] In a preferred embodiment, a 25466 polypeptide or 
protein has at least one, tWo, three, preferably four, ?ve, siX, 
seven, eight, nine, ten, eleven or tWelve “transmembrane 
domains” or regions Which include at least about 12 to 35, 
more preferably about 14 to 30, or 15 to 25 amino acid 
residues each and have at least about 60%, 70% 80% 90% 
95%, 99%, or 100% homology With a “transmembrane 
domain,” e.g., the transmembrane domains of human 25466 
(e.g., residues 33 to 57, 73 to 94, 103 to 119, 126 to 149, 162 
to 179, 191 to 209, 315 to 335, 352 to 374, 381 to 399, 406 
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to 428, 441 to 464, and 472 to 490 of SEQ ID NO:2). The 
transmembrane domains in 25466 are visualiZed in the 
hydropathy plot (FIG. 1) as regions mostly above the line 
for the preferred length of 15 to 25 amino acids. 

[0043] As used herein, the term “non-transmembrane 
region” includes an amino acid sequence not identi?ed as a 
transmembrane domain. The non-transmembrane regions in 
25466 include amino acid residues at about 1 to 32, 58 to 72, 
95 to 102, 120 to 125, 150 to 161, 180 to 190, 210 to 314, 
336 to 351, 375 to 380, 400 to 405, 429 to 440, 465 to 471, 
and 491 to 510 of SEQ ID NO12.A25466 protein can have 
both the N- and C-termini on the same side of the membrane, 
e.g., both in the cytoplasm, and a large non-transmembrane 
region betWeen the siXth and seventh transmembrane 
domains. 

[0044] To identify the presence of a “transmembrane” 
domain in a 25466 protein sequence, and make the deter 
mination that a polypeptide or protein of interest has a 
particular pro?le, the amino acid sequence of the protein can 
be analyZed by a transmembrane prediction method that 
predicts the secondary structure and topology of integral 
membrane proteins based on the recognition of topological 
models (MEMSAT, Jones et al., (1994) Biochemistry 
3313038-3049). 
[0045] The 25466 transporter has a leucine Zipper motif or 
regions homologous With a leucine Zipper motif. Leucine 
Zippers typically contain a repeat of leucine positioned every 
seven amino acids (L-X(6)-L-X(6)-L-X(6)-L, Prosite 
PS00029, SEQ ID NO18), over a distance of eight helical 
turns. The segments containing these periodic arrays of 
leucines appear to eXist in an alpha-helical conformation in 
Which leucine side chains extending from one alpha heliX 
interact With those from a similar alpha heliX of a second 
polypeptide, facilitating dimeriZation. The leucine Zipper 
pattern is present in many gene regulatory proteins, such as 
CCATT-boX and enhancer binding protein (C/EBP), cAMP 
response element (CRE) binding proteins (CREB, CRE 
BP1, ATFs), jun/API family transcription factors, C-myc, 
L-myc and N-myc oncogenes and octamer-binding tran 
scription factor 2 (Oct-2/OTF-2). These interactions are 
frequently required for the activity of the protein complex, 
e.g., transcriptional activation of a nucleic acid via binding 
to a gene regulatory sequence and subsequent formation of 
a transcription initiation compleX. Leucine Zippers therefore 
mediate protein-protein interactions in vivo and in particu 
lar, interactions betWeen multi-subunit transcription factors 
(homodimers, heterodimers, etc.). The leucine Zipper in 
25466 transporter can be found at about amino acids 86 to 
107 of SEQ ID NO:2. 

[0046] Thus, in another embodiment, a 25466 transporter 
or fragment or variant may include one or more activities of 

a leucine Zipper motif, such as binding to another polypep 
tide that has a leucine Zipper, for eXample, forming a dimer 
With a 25466 transporter, or fragment or variant thereof 
containing a leucine Zipper. The presence of a leucine Zipper 
indicates that 25466 transporter may participate in different 
pathWays due to an ability to interact With different proteins 
via the leucine Zipper. For eXample, it may be possible that 
a leucine Zipper motif alloWs 25466 transporter binding to a 
protein substrate Which it may cleave. The presence of a 
leucine Zipper motif may additionally confer regulation of 
one or more activities of 25466 transporter modulated 
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through binding to another protein or dissociation from the 
protein. In any event, it is likely that the leucine Zipper 
modulates or is involved in one or more activities or 

functions of 25466 transporter through its ability to confer 
binding of 25466 transporter to a target molecule or binding 
partner. The term “leucine Zipper activity,” When used in 
reference to a protein, means a protein having one or more 
activities associated With leucine Zipper function as 
described herein or otherWise knoWn in the art. 

[0047] The 25466 polypeptide can further include a micro 
body C-terminal targeting signal, or regions homologous 
With a microbody C-terminal targeting signal. A microbody 
C-terminal targeting signal typically directs the post-trans 
lational import of proteins into microbodies, e.g. peroxi 
somes, glyosysomes or glycosomes. This sequence, contain 
ing a member of each amino acid of the consensus (Prosite 
P500342, [5TAGCN]-[RKH]-[LIVMAFY]), can be found 
at about amino acids 508 to 510 of SEQ ID NO:2. 

[0048] A 25466 family member can include at least one 
MCT domain, Which includes at least one, tWo, three pref 
erably four, ?ve, six, seven, eight, nine, ten, eleven or tWelve 
transmembrane domains. A 25466 family member can also 
include at least one preferably four, six, eight, ten or thirteen 
non-transmembrane regions, including N- and C-terminal 
segments on the same side of the membrane. Furthermore, 
a 25466 family member can include at least one leucine 
Zipper motif (P500029); at least one microbody C-terminal 
targeting signal (P500342); at least one, tWo, four, prefer 
ably six protein kinase C phosphorylation sites (P500005); 
at least one, preferably tWo casein kinase II phosphorylation 
sites (P500006); at least one tyrosine kinase phosphorylation 
site (P500007); at least one, preferably tWo N-glycosylation 
sites (P500001); and at least one, three, six, and preferably 
nine N-myristoylation sites (P500008). 

[0049] As the 25466 polypeptides of the invention can 
modulate 25466-mediated activities, they can be useful for 
developing novel diagnostic and therapeutic agents for 
transporter-associated or other 25466-associated, -mediated 
or related disorders, as described beloW. 

[0050] Monocarboxylate transporters typically transport 
monocarboxylated metabolites and degradation products 
across membranes. As metabolite transporters for ions such 
as lactate, pyruvate, acetoacetate, D-[3-hydroxybutyrate, 
acetate, they play a role in metabolism (Halestrap and Price, 
supra). As transporters of degradation products, such as 
monocarboxylated monosaccharides or branched chain oxo 
acids derived from leucine, valine and isoleucine (Havelaar 
et al. (1998) J. Biol. Chem. 273:34568-74; Halestrap and 
Price, supra) they play a role in cell homeostasis, eg in 
lysosomal function. The metabolite transporter role is most 
prominent in tissues and cells Which have high energy 
demands, such as muscle, heart, brain, fetus via the placenta 
and tumor cells. Under ischemic conditions, these tissues 
especially can rely on monocarboxylate transporters to 
translocate metabolites. The degradation product transporter 
role is prominent in liver and systemic defects in this 
transporter function are evident as lysosomal storage dis 
eases Which often result in neurodegeneration or mental 
retardation. 

[0051] As used herein, a “25466 activity”, “biological 
activity of 25466” or “functional activity of 25466”, refers 
to an activity exerted by a 25466 protein, polypeptide or 
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nucleic acid molecule on e.g., a 25466-responsive cell or on 
a 25466 substrate, e.g., a protein substrate, as determined in 
vivo or in vitro. In one embodiment, a 25466 activity is a 
direct activity, such as an association With a 25466 target 
molecule. A “target molecule” or “binding partner” is a 
molecule With Which a 25466 protein binds or interacts in 
nature. In an exemplary embodiment, 25466 is a transporter, 
e.g., an ion transporter e.g., a monocarboxylate ion trans 
porter, and thus binds to or interacts in nature With a 
molecule, e.g., an ion, e.g., a monocarboxylated ion (e.g., a 
lactate, pyruvate, acetoacetate, D-[3-hydroxybutyrate, 
acetate, or monocarboxylated monosaccharide ion) and a 
second molecule, e.g., an ion (e.g., a proton). 

[0052] A 25466 activity can also be an indirect activity, 
e.g., a cellular signaling activity mediated by interaction of 
the 25466 protein With a 25466 receptor. Based on the 
above-described sequence structures and similarities to mol 
ecules of knoWn function, the 25466 molecules of the 
present invention have similar biological activities as MCT 
family members. For example, the 25466 proteins of the 
present invention can have one or more of the folloWing 
activities: (1) the ability to reside Within a membrane, e.g., 
a cell membrane, lysosome membrane, or microbody mem 
brane; (2) the ability to interact With, e.g., bind to, a substrate 
or target molecule; (3) the ability to transport a substrate or 
target molecule, e.g., an ion (e.g., a monocarboxylated ion, 
e.g., a lactate, pyruvate, acetoacetate, D-[3-hydroxybutyrate, 
acetate, or monocarboxylated monosaccharide ion) across a 
membrane; (4) the ability to transport a second substrate or 
target molecule, e.g., another ion (e.g., a proton) across a 
membrane; (5) the ability to interact With and/or modulate 
the activity of a second non-transporter protein; (6) the 
ability to modulate metabolism; (7) the ability to modulate 
cellular signaling and/or gene transcription (e.g., either 
directly or indirectly); or (8) the ability to modulate tissue 
groWth and remodeling, including differentiation and pro 
liferation. 

[0053] The 25466 molecules of the invention can modu 
late the activities of cells in tissues Where they are expressed. 
For example, 25466 mRNA has high levels of expression in 
brain cortex, hypothalamus tissue, and dorsal root ganglion, 
salivary glands, and differential levels of expression 
betWeen tumors and their corresponding normal tissue, eg 
a high level of 25466 expression in normal ovary, but only 
a trace amount in ovary tumor; medium levels of 25466 
expression in prostate tumor and breast tumor, but loW levels 
of expression in normal prostate and breast; and medium 
levels of 25466 expression in colon tumor and lung tumor, 
but only trace amounts in normal colon and lung. Accord 
ingly, the 25466 molecules of the invention can act as 
therapeutic or diagnostic agents for neurological disorders, 
salivary gland disorders, and cellular proliferative and/or 
differentiative disorders, as Well as disorders related to 
tissues Where 25466 mRNA is expressed at loWer levels as 
described beloW. Medium amounts of 25466 expression also 
Were found in nerve, kidney, congestive heart failure heart 
tissue, and skin. Small amounts of 25466 expression also 
Were found in normal spinal cord, normal heart, diseased 
aorta, skeletal muscle, in?ammatory boWel disease colon 
tissue, normal liver, and ?brotic liver. Trace amounts of 
25466 expression also Were found in normal vein, human 
umbilical vein endothelial cells, hemangioma tissue, adipose 
tissue, pancreas, primary osteoblasts, chronic obstructive 
pulmonary disease lung tissue, normal spleen, normal lymph 
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node, normal tonsil, normal small intestine, synovium, bone 
marrow monocytes, activated peripheral blood monocytes, 
and neutrophils. 

[0054] The 25466 molecules can be used to treat neuro 
logical disorders in part because the 25466 mRNA is 
expressed in brain cortex, hypothalamus tissue, and dorsal 
root ganglion. Neurological disorders include CNS, cogni 
tive and neurodegenerative disorders, Examples of disorders 
include, but are not limited to, autonomic function disorders 
such as hypertension and sleep disorders, and neuropsychi 
atric disorders, such as depression, schiZophrenia, schiZoaf 
fective disorder, Korsakoff’s psychosis, alcoholism, anxiety 
disorders, or phobic disorders; learning or memory disor 
ders, e.g., amnesia or age-related memory loss, attention 
de?cit disorder, dysthymic disorder, major depressive dis 
order, mania, obsessive-compulsive disorder, psychoactive 
substance use disorders, anxiety, phobias, panic disorder, as 
Well as bipolar affective disorder, e.g., severe bipolar affec 
tive (mood) disorder (BP-l), and bipolar affective neuro 
logical disorders, e.g., migraine and obesity. Such neuro 
logical disorders include, for example, disorders involving 
neurons, and disorders involving glia, such as astrocytes, 
oligodendrocytes, ependymal cells, and microglia; cerebral 
edema, raised intracranial pressure and herniation, and 
hydrocephalus; malformations and developmental diseases, 
such as neural tube defects, forebrain anomalies, posterior 
fossa anomalies, and syringomyelia and hydromyelia; peri 
natal brain injury; cerebrovascular diseases, such as those 
related to hypoxia, ischemia, and infarction, including 
hypotension, hypoperfusion, and loW-?oW states—global 
cerebral ischemia and focal cerebral ischemia—infarction 
from obstruction of local blood supply, intracranial hemor 
rhage, including intracerebral (intraparenchymal) hemor 
rhage, subarachnoid hemorrhage and ruptured berry aneu 
rysms, and vascular malformations, hypertensive 
cerebrovascular disease, including lacunar infarcts, slit hem 
orrhages, and hypertensive encephalopathy; infections, such 
as acute meningitis, including acute pyogenic (bacterial) 
meningitis and acute aseptic (viral) meningitis, acute focal 
suppurative infections, including brain abscess, subdural 
empyema, and extradural abscess, chronic bacterial menin 
goencephalitis, including tuberculosis and mycobacterioses, 
neurosyphilis, and neuroborreliosis (Lyme disease), viral 
meningoencephalitis, including arthropod-borne (Arbo) 
viral encephalitis, Herpes simplex virus Type 1, Herpes 
simplex virus Type 2, Varicella-Zoster virus (Herpes Zoster), 
cytomegalovirus, poliomyelitis, rabies, and human immu 
node?ciency virus 1, including HIV-1 meningoencephalitis 
(subacute encephalitis), vacuolar myelopathy, AIDS-associ 
ated myopathy, peripheral neuropathy, and AIDS in chil 
dren, progressive multifocal leukoencephalopathy, subacute 
sclerosing panencephalitis, fungal meningoencephalitis, 
other infectious diseases of the nervous system; transmis 
sible spongiform encephalopathies (prion diseases); demy 
elinating diseases, including multiple sclerosis, multiple 
sclerosis variants, acute disseminated encephalomyelitis and 
acute necrotiZing hemorrhagic encephalomyelitis, and other 
diseases With demyelination; degenerative diseases, such as 
degenerative diseases affecting the cerebral cortex, includ 
ing AlZheimer’s disease and Pick’s disease, degenerative 
diseases of basal ganglia and brain stem, including Parkin 
sonism, idiopathic Parkinson’s disease (paralysis agitans) 
and other LeWy diffuse body diseases, progressive supra 
nuclear palsy, corticobasal degenration, multiple system 
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atrophy, including striatonigral degenration, Shy-Drager 
syndrome, and olivopontocerebellar atrophy, and Hunting 
ton’s disease, senile dementia, Gilles de la Tourette’s syn 
drome, epilepsy, and Jakob-CreutZ?eldt disease; spinocer 
ebellar degenerations, including spinocerebellar ataxias, 
including Friedreich ataxia, and ataxia-telanglectasia, 
degenerative diseases affecting motor neurons, including 
amyotrophic lateral sclerosis (motor neuron disease), bul 
bospinal atrophy (Kennedy syndrome), and spinal muscular 
atrophy; inborn errors of metabolism, such as leukodystro 
phies, including Krabbe disease, metachromatic leukodys 
trophy, adrenoleukodystrophy, PeliZaeus-MerZbacher dis 
ease, and Canavan disease, mitochondrial 
encephalomyopathies, including Leigh disease and other 
mitochondrial encephalomyopathies; toxic and acquired 
metabolic diseases, including vitamin de?ciencies such as 
thiamine (vitamin B1) de?ciency and vitamin B12 de?ciency, 
neurologic sequelae of metabolic disturbances, including 
hypoglycemia, hyperglycemia, and hepatic encephatopathy, 
toxic disorders, including carbon monoxide, methanol, etha 
nol, and radiation, including combined methotrexate and 
radiation-induced injury; tumors, such as gliomas, including 
astrocytoma, including ?brillary (diffuse) astrocytoma and 
glioblastoma multiforme, pilocytic astrocytoma, pleomor 
phic xanthoastrocytoma, and brain stem glioma, oligoden 
droglioma, and ependymoma and related paraventricular 
mass lesions, neuronal tumors, poorly differentiated neo 
plasms, including medulloblastoma, other parenchymal 
tumors, including primary brain lymphoma, germ cell 
tumors, and pineal parenchymal tumors, meningiomas, 
metastatic tumors, paraneoplastic syndromes, peripheral 
nerve sheath tumors, including schWannoma, neuro?broma, 
and malignant peripheral nerve sheath tumor (malignant 
schWannoma), and neurocutaneous syndromes (phakoma 
toses), including neuro?bromotosis, including Type 1 neu 
ro?bromatosis (NFl) and TYPE 2 neuro?bromatosis (NF2), 
tuberous sclerosis, and Von Hippel-Lindau disease. Further 
CNS-related disorders include, for example, those listed in 
the American Psychiatric Association’s Diagnostic and Sta 
tistical manual of Mental Disorders (DSM), the most current 
version of Which is incorporated herein by reference in its 
entirety. 

[0055] The 25466 molecules can be used to treat salivary 
gland disorders in part because the 25466 mRNA is 
expressed in salivary glands. Salivary gland disorders 
include, but are not limited to sialadenitis, mumps, xeros 
tomia, MikulicZ’s syndrome, sialolithiasis, Rosai-Dorfman 
disease, lacrimo-auriculodentodigital syndrome, hypoplasia/ 
agenesis of the salivary gland, polycystic-dysgenetic disease 
of the salivary glands and Wegener’s granulomatosis. 

[0056] The 25466 molecules can be used to treat cellular 
proliferative and/or differentiative disorders in part because 
the 25466 mRNA is differentially expressed in tumors 
relative to their corresponding normal tissue, eg a high 
level of 25466 expression in normal ovary, but only a trace 
amount in ovary tumor; medium levels of 25466 expression 
in prostate tumor and breast tumor, but loW levels of 
expression in normal prostate and breast; and medium levels 
of 25466 expression in colon tumor and lung tumor, but only 
trace amounts in normal colon and lung. Examples of 
cellular proliferative and/or differentiative disorders include 
cancer, e.g., carcinoma, sarcoma, metastatic disorders or 
hematopoietic neoplastic disorders, e.g., leukemias. Ameta 
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static tumor can arise from a multitude of primary tumor 
types, including but not limited to those of prostate, colon, 
lung, breast and liver origin. 

[0057] As used herein, the term “cancer” (also used inter 
changeably With the terms, “hyperproliferative” and “neo 
plastic”) refers to cells having the capacity for autonomous 
groWth, i.e., an abnormal state or condition characteriZed by 
rapidly proliferating cell groWth. Cancerous disease states 
may be categoriZed as pathologic, i.e., characteriZing or 
constituting a disease state, e.g., malignant tumor groWth, or 
may be categoriZed as non-pathologic, i.e., a deviation from 
normal but not associated With a disease state, e.g., cell 
proliferation associated With Wound repair. The term is 
meant to include all types of cancerous groWths or onco 
genic processes, metastatic tissues or malignantly trans 
formed cells, tissues, or organs, irrespective of histopatho 
logic type or stage of invasiveness. The term “cancer” 
includes malignancies of the various organ systems, such as 
those affecting lung, breast, thyroid, lymphoid, gastrointes 
tinal, and genito-urinary tract, as Well as adenocarcinomas 
Which include malignancies such as most colon cancers, 
renal-cell carcinoma, prostate cancer and/or testicular 
tumors, non-small cell carcinoma of the lung, cancer of the 
small intestine and cancer of the esophagus. The term 
“carcinoma” is art recogniZed and refers to malignancies of 
epithelial or endocrine tissues including respiratory system 
carcinomas, gastrointestinal system carcinomas, genitouri 
nary system carcinomas, testicular carcinomas, breast car 
cinomas, prostatic carcinomas, endocrine system carcino 
mas, and melanomas. Exemplary carcinomas include those 
forming from tissue of the cervix, lung, prostate, breast, 
head and neck, colon and ovary. The term “carcinoma” also 
includes carcinosarcomas, e.g., Which include malignant 
tumors composed of carcinomatous and sarcomatous tis 
sues. An “adenocarcinoma” refers to a carcinoma derived 
from glandular tissue or in Which the tumor cells form 
recogniZable glandular structures. The term “sarcoma” is art 
recogniZed and refers to malignant tumors of mesenchymal 
derivation. 

[0058] The 25466 molecules of the invention can be used 
to monitor, treat and/or diagnose a variety of proliferative 
disorders. Such disorders include hematopoietic neoplastic 
disorders. As used herein, the term “hematopoietic neoplas 
tic disorders” includes diseases involving hyperplastic/neo 
plastic cells of hematopoietic origin, e.g., arising from 
myeloid, lymphoid or erythroid lineages, or precursor cells 
thereof. Preferably, the diseases arise from poorly differen 
tiated acute leukemias, e.g., erythroblastic leukemia and 
acute megakaryoblastic leukemia. Additional exemplary 
myeloid disorders include, but are not limited to, acute 
promyeloid leukemia (APML), acute myelogenous leuke 
mia (AML) and chronic myelogenous leukemia (CML) 
(revieWed in Vaickus, L. (1991) Crit Rev. in OncoL/Hemo 
tol. 111267-97); lymphoid malignancies include, but are not 
limited to acute lymphoblastic leukemia (ALL) Which 
includes B-lineage ALL and T-lineage ALL, chronic lym 
phocytic leukemia (CLL), prolymphocytic leukemia (PLL), 
hairy cell leukemia (HLL) and Waldenstrom’s macroglobu 
linemia Additional forms of malignant lymphomas 
include, but are not limited to non-Hodgkin lymphoma and 
variants thereof, peripheral T cell lymphomas, adult T cell 
leukemia/lymphoma (ATL), cutaneous T-cell lymphoma 
(CTCL), large granular lymphocytic leukemia (LGF), 
Hodgkin’s disease and Reed-Sternberg disease. 
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[0059] Thus, the 25466 molecules can act as novel diag 
nostic targets and therapeutic agents for controlling one or 
more neurological disorders, salivary gland disorders, or 
cellular proliferation and/or differentiation disorders or other 
monocarboxylate transporter disorders. As used herein, 
“monocarboxylate transporter disorders” are diseases or 
disorders Whose pathogenesis is caused by, is related to, or 
is associated With aberrant or de?cient monocarboxylate 
transporter protein function or expression. Examples of such 
disorders, e.g., transporter or other 25466-associated disor 
ders, include but are not limited to, cellular proliferation 
and/or differentiation disorders as described above, as Well 
as, metabolism disorders, lysosomal storage disorders (e.g., 
mucopolysaccharidosis), cardiovascular disorders, liver dis 
orders, or immune (e.g., in?ammatory) disorders. 
[0060] A 25466 nucleic acid or protein of the invention 
can play an important role in or can be used to treat 
metabolic disorders in part because aberrant or de?cient 
function or expression of monocarboxylate transporter fam 
ily members can result in disorders of metabolism. Diseases 
of metabolic imbalance include, but are not limited to, 
mucopolysaccharidosis, obesity, anorexia nervosa, cachexia, 
lipid disorders, diabetes, ketosis and acidosis. 
[0061] A 25466 molecule can be used to treat cardiovas 
cular disorders in part because aberrant or de?cient function 
or expression of monocarboxylate transporter family mem 
bers can result in disorders of the cardiovascular system. 
Examples of disorders involving the heart or “cardiovascular 
disorder” include, but are not limited to, a disease, disorder, 
or state involving the cardiovascular system, e.g., the heart, 
the blood vessels, and/or the blood. A cardiovascular disor 
der can be caused by an imbalance in arterial pressure, a 
malfunction of the heart, or an occlusion of a blood vessel, 
e.g., by a thrombus. Examples of cardiovascular disorders 
include but are not limited to, hypertension, atherosclerosis, 
coronary artery spasm, coronary artery disease, arrhythmias, 
heart failure, including but not limited to, cardiac hypertro 
phy, left-sided heart failure, and right-sided heart failure; 
ischemic heart disease, including but not limited to angina 
pectoris, myocardial infarction, chronic ischemic heart dis 
ease, and sudden cardiac death; hypertensive heart disease, 
including but not limited to, systemic (left-sided) hyperten 
sive heart disease and pulmonary (right-sided) hypertensive 
heart disease; valvular heart disease, including but not 
limited to, valvular degeneration caused by calci?cation, 
such as calci?cation of a congenitally bicuspid aortic valve, 
and mitral annular calci?cation, and myxomatous degenera 
tion of the mitral valve (mitral valve prolapse), rheumatic 
fever and rheumatic heart disease, infective endocarditis, 
and noninfected vegetations, such as nonbacterial throm 
botic endocarditis and endocarditis of systemic lupus erythe 
matosus (Libman-Sacks disease), carcinoid heart disease, 
and complications of arti?cial valves; myocardial disease, 
including but not limited to dilated cardiomyopathy, hyper 
trophic cardiomyopathy, restrictive cardiomyopathy, and 
myocarditis; pericardial disease, including but not limited to, 
pericardial effusion and hemopericardium and pericarditis, 
including acute pericarditis and healed pericarditis, and 
rheumatoid heart disease; neoplastic heart disease, including 
but not limited to, primary cardiac tumors, such as myxoma, 
lipoma, papillary ?broelastoma, rhabdomyoma, and sar 
coma, and cardiac effects of noncardiac neoplasms; con 
genital heart disease, including but not limited to, left-to 
right shunts—late cyanosis, such as atrial septal defect, 
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ventricular septal defect, patent ductus arteriosus, and atrio 
ventricular septal defect, right-to-left shunts—early cyano 
sis, such as tetralogy of fallot, transposition of great arteries, 
truncus arteriosus, tricuspid atresia, and total anomalous 
pulmonary venous connection, obstructive congenital 
anomalies, such as coarctation of aorta, pulmonary stenosis 
and atresia, and aortic stenosis and atresia, disorders involv 
ing cardiac transplantation, and congestive heart failure. A 
cardiovasular disease or disorder also includes an endothe 
lial cell disorder. 

[0062] As used herein, an “endothelial cell disorder” 
includes a disorder characteriZed by aberrant, unregulated, 
or unWanted endothelial cell activity, e.g., proliferation, 
migration, angiogenesis, or vasculariZation; or aberrant 
expression of cell surface adhesion molecules or genes 
associated With angiogenesis, e.g., TIE-2, FLT and FLK. 
Endothelial cell disorders include tumorigenesis, tumor 
metastasis, psoriasis, diabetic retinopathy, endometriosis, 
Grave’s disease, ischemic disease (e.g., atherosclerosis), and 
chronic in?ammatory diseases (e.g., rheumatoid arthritis). 

[0063] A 25466 molecule can be used to treat liver disor 
ders in part because aberrant or de?cient function or expres 
sion of monocarboxylate transporter family members can 
result in disorders of the hepatic system. Disorders Which 
can be treated or diagnosed by methods described herein 
include, but are not limited to, disorders associated With an 
accumulation in the liver of ?brous tissue, such as that 
resulting from an imbalance betWeen production and deg 
radation of the extracellular matrix accompanied by the 
collapse and condensation of preexisting ?bers. The meth 
ods described herein can be used to diagnose or treat 
hepatocellular necrosis or injury induced by a Wide variety 
of agents including processes Which disturb homeostasis, 
such as an in?ammatory process, tissue damage resulting 
from toxic injury or altered hepatic blood ?oW, and infec 
tions (e.g., bacterial, viral and parasitic). For example, the 
methods can be used for the early detection of hepatic injury, 
such as portal hypertension or hepatic ?brosis. In addition, 
the methods can be employed to detect liver ?brosis attrib 
uted to inborn errors of metabolism, for example, ?brosis 
resulting from a storage disorder such as Gaucher’s disease 
(lipid abnormalities) or a glycogen storage disease, Al 
antitrypsin de?ciency; a disorder mediating the accumula 
tion (e.g., storage) of an exogenous substance, for example, 
hemochromatosis (iron-overload syndrome) and copper 
storage diseases (Wilson’s disease), disorders resulting in 
the accumulation of a toxic metabolite (e.g., tyrosinemia, 
fructosemia and galactosemia) and peroxisomal disorders 
(e.g., ZellWeger syndrome). Additionally, the methods 
described herein can be used for the early detection and 
treatment of liver injury associated With the administration 
of various chemicals or drugs, such as for example, meth 
otrexate, isoniZaid, oxyphenisatin, methyldopa, chlorprom 
aZine, tolbutamide or alcohol, or Which represents a hepatic 
manifestation of a vascular disorder such as obstruction of 
either the intrahepatic or extrahepatic bile ?oW or an alter 
ation in hepatic circulation resulting, for example, from 
chronic heart failure, veno-occlusive disease, portal vein 
thrombosis or Budd-Chiari syndrome. 

[0064] The 25466 nucleic acid or protein of the invention 
can be used to treat and/or diagnose a variety of immune, 
e.g., in?ammatory, (e.g. respiratory in?ammatory) disorders 
in part because aberrant or de?cient function or expression 
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of monocarboxylate transporter family members can result 
in disorders of the immune system. Examples of immune 
disorders or diseases include, but are not limited to, autoim 
mune diseases (including, for example, diabetes mellitus, 
arthritis (including rheumatoid arthritis, juvenile rheumatoid 
arthritis, osteoarthritis, psoriatic arthritis), multiple sclerosis, 
encephalomyelitis, myasthenia gravis, systemic lupus 
erythematosis, autoimmune thyroiditis, dermatitis (includ 
ing atopic dermatitis and ecZematous dermatitis), psoriasis, 
Sjogren’s Syndrome, in?ammatory boWel disease, eg 
Crohn’s disease and ulcerative colitis, aphthous ulcer, iritis, 
conjunctivitis, keratoconjunctivitis, asthma, allergic asthma, 
chronic obstructive pulmonary disease, cutaneous lupus 
erythematosus, scleroderma, vaginitis, proctitis, drug erup 
tions, leprosy reversal reactions, erythema nodosum lepro 
sum, autoimmune uveitis, allergic encephalomyelitis, acute 
necrotiZing hemorrhagic encephalopathy, idiopathic bilat 
eral progressive sensorineural hearing loss, aplastic anemia, 
pure red cell anemia, idiopathic thrombocytopenia, poly 
chondritis, Wegener’s granulomatosis, chronic active hepa 
titis, Stevens-Johnson syndrome, idiopathic sprue, lichen 
planus, Graves’ disease, sarcoidosis, primary biliary cirrho 
sis, uveitis posterior, and interstitial lung ?brosis), graft 
versus-host disease, cases of transplantation, and allergy 
such as, atopic allergy. 

[0065] The 25466 protein, fragments thereof, and deriva 
tives and other variants of the sequence in SEQ ID NO:2 
thereof are collectively referred to as “polypeptides or 
proteins of the invention” or “25466 polypeptides or pro 
teins”. Nucleic acid molecules encoding such polypeptides 
or proteins are collectively referred to as “nucleic acids of 
the invention” or “25466 nucleic acids.” 

[0066] As used herein, the term “nucleic acid molecule” 
includes DNA molecules (e.g., a cDNA or genomic DNA) 
and RNA molecules (e.g., an mRNA) and analogs of the 
DNA or RNA generated, e.g., by the use of nucleotide 
analogs. The nucleic acid molecule can be single-stranded or 
double-stranded, but preferably is double-stranded DNA. 

[0067] The term “isolated or puri?ed nucleic acid mol 
ecule” includes nucleic acid molecules Which are separated 
from other nucleic acid molecules Which are present in the 
natural source of the nucleic acid. For example, With regards 
to genomic DNA, the term “isolated” includes nucleic acid 
molecules Which are separated from the chromosome With 
Which the genomic DNA is naturally associated. Preferably, 
an “isolated” nucleic acid is free of sequences Which natu 
rally ?ank the nucleic acid (i.e., sequences located at the 5‘ 
and/or 3‘ ends of the nucleic acid) in the genomic DNA of 
the organism from Which the nucleic acid is derived. For 
example, in various embodiments, the isolated nucleic acid 
molecule can contain less than about 5 kb, 4 kb, 3 kb, 2 kb, 
1 kb, 0.5 kb or 0.1 kb of 5‘ and/or 3‘ nucleotide sequences 
Which naturally ?ank the nucleic acid molecule in genomic 
DNA of the cell from Which the nucleic acid is derived. 
Moreover, an “isolated” nucleic acid molecule, such as a 
cDNA molecule, can be substantially free of other cellular 
material or culture medium When produced by recombinant 
techniques, or substantially free of chemical precursors or 
other chemicals When chemically synthesiZed. 

[0068] As used herein, the term “hybridiZes under loW 
stringency, medium stringency, high stringency, or very high 
stringency conditions” describes conditions for hybridiZa 
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tion and Washing. Guidance for performing hybridization 
reactions can be found in Current Protocols in Molecular 
Biology (1989) John Wiley & Sons, NY, 631-636, Which 
is incorporated by reference. Aqueous and nonaqueous 
methods are described in that reference and either can be 
used. Speci?c hybridiZation conditions referred to herein are 
as follows: 1) loW stringency hybridiZation conditions in 6x 
sodium chloride/sodium citrate (SSC) at about 45° C., 
folloWed by tWo Washes in 0.2><SSC, 0.1% SDS at least at 
50° C. (the temperature of the Washes can be increased to 
55° C. for loW stringency conditions); 2) medium stringency 
hybridiZation conditions in 6><SSC at about 45 ° C., folloWed 
by one or more Washes in 0.2><SSC, 0.1% SDS at 60° C.; 3) 
high stringency hybridiZation conditions in 6><SSC at about 
45° C., folloWed by one or more Washes in 0.2><SSC, 0.1% 
SDS at 65° C.; and preferably 4) very high stringency 
hybridiZation conditions are 0.5M sodium phosphate, 7% 
SDS at 65° C., folloWed by one or more Washes at 0.2><SSC, 
1% SDS at 65 ° C. Very high stringency conditions (4) are the 
preferred conditions and the ones that should be used unless 
otherWise speci?ed. 

[0069] As used herein, a “naturally-occurring” nucleic 
acid molecule refers to an RNA or DNA molecule having a 
nucleotide sequence that occurs in nature (e.g., encodes a 
natural protein). 

[0070] As used herein, the terms “gene” and “recombinant 
gene” refer to nucleic acid molecules Which include an open 
reading frame encoding a 25466 protein, preferably a mam 
malian 25466 protein, and can further include non-coding 
regulatory sequences, and introns. 

[0071] An “isolated” or “puri?ed” polypeptide or protein 
is substantially free of cellular material or other contami 
nating proteins from the cell or tissue source from Which the 
protein is derived, or substantially free from chemical pre 
cursors or other chemicals When chemically synthesiZed. In 
one embodiment, the language “substantially free” means 
preparation of 25466 protein having less than about 30%, 
20%, 10% and more preferably 5% (by dry Weight), of 
non-25466 protein (also referred to herein as a “contami 
nating protein”), or of chemical precursors or non-25466 
chemicals. When the 25466 protein or biologically active 
portion thereof is recombinantly produced, it is also prefer 
ably substantially free of culture medium, i.e., culture 
medium represents less than about 20%, more preferably 
less than about 10%, and most preferably less than about 5% 
of the volume of the protein preparation. The invention 
includes isolated or puri?ed preparations of at least 0.01, 0. 
1, 1.0, and 10 milligrams in dry Weight. 

[0072] A “non-essential” amino acid residue is a residue 
that can be altered from the Wild-type sequence of 25466 
(e.g., the sequence of SEQ ID NO:1 or 3) Without abolishing 
or more preferably, Without substantially altering a biologi 
cal activity, Whereas an “essential” amino acid residue 
results in such a change. For eXample, amino acid residues 
that are conserved among the polypeptides of the present 
invention, e.g., those present in the MCT domain, are 
predicted to be particularly unamenable to alteration. 

[0073] A “conservative amino acid substitution” is one in 
Which the amino acid residue is replaced With an amino acid 
residue having a similar side chain. Families of amino acid 
residues having similar side chains have been de?ned in the 
art. These families include amino acids With basic side 
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chains (e.g., lysine, arginine, histidine), acidic side chains 
(e.g., aspartic acid, glutamic acid), uncharged polar side 
chains (e.g., glycine, asparagine, glutamine, serine, threo 
nine, tyrosine, cysteine), nonpolar side chains (e.g., alanine, 
valine, leucine, isoleucine, proline, phenylalanine, methion 
ine, tryptophan), beta-branched side chains (e.g., threonine, 
valine, isoleucine) and aromatic side chains (e.g., tyrosine, 
phenylalanine, tryptophan, histidine). Thus, a predicted non 
essential amino acid residue in a 25466 protein is preferably 
replaced With another amino acid residue from the same side 
chain family. Alternatively, in another embodiment, muta 
tions can be introduced randomly along all or part of a 25466 
coding sequence, such as by saturation mutagenesis, and the 
resultant mutants can be screened for 25466 biological 
activity to identify mutants that retain activity. FolloWing 
mutagenesis of SEQ ID NO:1 or SEQ ID NO:3, the encoded 
protein can be expressed recombinantly and the activity of 
the protein can be determined. 

[0074] As used herein, a “biologically active portion” of a 
25466 protein includes a fragment of a 25466 protein Which 
participates in an interaction betWeen a 25466 molecule and 
a non-25466 molecule. Biologically active portions of a 
25466 protein include peptides comprising amino acid 
sequences suf?ciently homologous to or derived from the 
amino acid sequence of the 25466 protein, e.g., the amino 
acid sequence shoWn in SEQ ID NO:2, Which include feWer 
amino acids than the full length 25466 protein, and exhibit 
at least one activity of a 25466 protein. Typically, biologi 
cally active portions comprise a domain or motif With at 
least one activity of the 25466 protein, e.g., monocarboXy 
late ion transporter activity. A biologically active portion of 
a 25466 protein can be a polypeptide Which is, for eXample, 
10, 25, 50, 100, 200 or more amino acids in length. Bio 
logically active portions of a 25466 protein can be used as 
targets for developing agents Which modulate a 25466 
mediated activity, e.g., monocarboXylate ion transporter 
activity. 

[0075] Calculations of homology or sequence identity (the 
terms “homology” and “identity” are used interchangeably 
herein) betWeen sequences are performed as folloWs: 

[0076] To determine the percent identity of tWo amino 
acid sequences, or of tWo nucleic acid sequences, the 
sequences are aligned for optimal comparison purposes 
(e.g., gaps can be introduced in one or both of a ?rst and a 
second amino acid or nucleic acid sequence for optimal 
alignment and non-homologous sequences can be disre 
garded for comparison purposes). In a preferred embodi 
ment, the length of a reference sequence aligned for com 
parison purposes is at least 30%, preferably at least 40%, 
more preferably at least 50%, even more preferably at least 
60%, and even more preferably at least 70%, 80%, 90%, 
100% of the length of the reference sequence (e.g., When 
aligning a second sequence to the 25466 amino acid 
sequence of SEQ ID NO:2 having 510 amino acid residues, 
at least [30%] 153, preferably at least [40%] 204, more 
preferably at least [50%] 255, even more preferably at least 
[60%] 306, and even more preferably at least [70%] 357, 
[80%] 408, or [90%]459 amino acid residues are aligned). 
The amino acid residues or nucleotides at corresponding 
amino acid positions or nucleotide positions are then com 
pared. When a position in the ?rst sequence is occupied by 
the same amino acid residue or nucleotide as the correspond 
ing position in the second sequence, then the molecules are 
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identical at that position (as used herein amino acid or 
nucleic acid “identity” is equivalent to amino acid or nucleic 
acid “homology”). The percent identity betWeen the tWo 
sequences is a function of the number of identical positions 
shared by the sequences, taking into account the number of 
gaps, and the length of each gap, Which need to be intro 
duced for optimal alignment of the tWo sequences. 

[0077] The comparison of sequences and determination of 
percent identity betWeen tWo sequences can be accom 
plished using a mathematical algorithm. In a preferred 
embodiment, the percent identity betWeen tWo amino acid 
sequences is determined using the Needleman and Wunsch 
(1970) J. Mol. Biol. 48:444-453 algorithm Which has been 
incorporated into the GAP program in the GCG softWare 
package (available at http://WWW.gcg.com), using either a 
Blossum 62 matrix or a PAM250 matrix, and a gap Weight 
of 16, 14, 12, 10, 8, 6, or 4 and a length Weight of 1, 2, 3, 
4, 5, or 6. In yet another preferred embodiment, the percent 
identity betWeen tWo nucleotide sequences is determined 
using the GAP program in the GCG softWare package 
(available at http://WWW.gcg.com), using a NWSgapd 
na.CMP matrix and a gap Weight of 40, 50, 60, 70, or 80 and 
a length Weight of 1, 2, 3, 4, 5, or 6. Aparticularly preferred 
set of parameters (and the one that should be used if the 
practitioner is uncertain about What parameters should be 
applied to determine if a molecule is Within a sequence 
identity or homology limitation of the invention) are a 
Blossum 62 scoring matrix With a gap penalty of 12, a gap 
extend penalty of 4, and a frameshift gap penalty of 5. 

[0078] The percent identity betWeen tWo amino acid or 
nucleotide sequences can be determined using the algorithm 
of E. Meyers and W. Miller ((1989) CABIOS, 4:11-17) 
Which has been incorporated into the ALIGN program 
(version 2.0), using a PAM120 Weight residue table, a gap 
length penalty of 12 and a gap penalty of 4. 

[0079] The nucleic acid and protein sequences described 
herein can be used as a “query sequence” to perform a search 
against public databases to, for example, identify other 
family members or related sequences. Such searches can be 
performed using the NBLAST and XBLAST programs 
(version 2.0) ofAltschul, et al. (1990) J. Mol. Biol. 215:403 
10. BLAST nucleotide searches can be performed With the 
NBLAST program, score=100, Wordlength=12 to obtain 
nucleotide sequences homologous to 25466 nucleic acid 
molecules of the invention. BLAST protein searches can be 
performed With the XBLAST program, score=50, 
Wordlength=3 to obtain amino acid sequences homologous 
to 25466 protein molecules of the invention. To obtain 
gapped alignments for comparison purposes, Gapped 
BLAST can be utiliZed as described in Altschul et al., (1997) 
Nucleic Acids Res. 25:3389-3402. When utiliZing BLAST 
and Gapped BLAST programs, the default parameters of the 
respective programs (e.g., XBLAST and NBLAST) can be 
used. See http://WWW.ncbi.nlm.nih.gov. 

[0080] Particular 25466 polypeptides of the present inven 
tion have an amino acid sequence sufficiently identical to the 
amino acid sequence of SEQ ID NO:2. The term “substan 
tially identical” is used herein to refer to a ?rst amino acid 
sequence that contains a sufficient or minimum number of 
identical or equivalent (e.g., With a similar side chain) amino 
acid residues to a second amino acid sequence such that the 
?rst and second amino acid sequences have a common 
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structural domain or common functional activity. For 
example, amino acid or nucleotide sequences that contain a 
common structural domain having at least about 60%, or 
65% identity, likely 75% identity, more likely 85%, 90%. 
91%, 92%, 93%, 94%, 95%, 96%, 97%, 98% or 99% 
identity are de?ned herein as suf?ciently or substantially 
identical. 

[0081] In the context of nucleotide sequence, the term 
“substantially identical” is used herein to refer to a ?rst 
nucleic acid sequence that contains a suf?cient or minimum 
number of nucleotides that are identical to aligned nucle 
otides in a second nucleic acid sequence such that the ?rst 
and second nucleotide sequences have a common functional 
activity or encode a common structural polypeptide fold or 
a common functional polypeptide activity. For example, 
nucleotide sequences having at least about 60%, or 65% 
identity, likely 75% identity, more likely 85%, 90%. 91%, 
92%, 93%, 94%, 95%, 96%, 97%, 98% or 99% identitiy to 
SEQ ID NO:1 or 3 are termed substantially identical. 

[0082] “Misexpression or aberrant expression”, as used 
herein, refers to a non-Wild type pattern of gene expression, 
at the RNA or protein level. It includes: expression at 
non-Wild type levels, i.e., over or under expression; a pattern 
of expression that differs from Wild type in terms of the time 
or stage at Which the gene is expressed, e.g., increased or 
decreased expression (as compared With Wild type) at a 
predetermined developmental period or stage; a pattern of 
expression that differs from Wild type in terms of decreased 
expression (as compared With Wild type) in a predetermined 
cell type or tissue type; a pattern of expression that differs 
from Wild type in terms of the splicing siZe, amino acid 
sequence, post-transitional modi?cation, or biological activ 
ity of the expressed polypeptide; a pattern of expression that 
differs from Wild type in terms of the effect of an environ 
mental stimulus or extracellular stimulus on expression of 
the gene, e. g., a pattern of increased or decreased expression 
(as compared With Wild type) in the presence of an increase 
or decrease in the strength of the stimulus. 

[0083] “Subject”, as used herein, can refer to a mammal, 
e.g., a human, or to an experimental or animal or disease 
model. The subject can also be a non-human animal, e.g., a 
horse, coW, goat, or other domestic animal. 

[0084] A “puri?ed preparation of cells”, as used herein, 
refers to, in the case of plant or animal cells, an in vitro 
preparation of cells and not an entire intact plant or animal. 
In the case of cultured cells or microbial cells, it consists of 
a preparation of at least 10% and more preferably 50% of the 
subject cells. 

[0085] Various aspects of the invention are described in 
further detail beloW. 

[0086] 
[0087] In one aspect, the invention provides, an isolated or 
puri?ed, nucleic acid molecule that encodes a 25466 
polypeptide described herein, e.g., a full length 25466 
protein or a fragment thereof, e.g., a biologically active 
portion of 25466 protein. Also included is a nucleic acid 
fragment suitable for use as a hybridiZation probe, Which can 
be used, e.g., to identify a nucleic acid molecule encoding a 
polypeptide of the invention, 25466 mRNA, and fragments 
suitable for use as primers, e.g., PCR primers for the 
ampli?cation or mutation of nucleic acid molecules. 

Isolated Nucleic Acid Molecules 
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[0088] In one embodiment, an isolated nucleic acid mol 
ecule of the invention includes the nucleotide sequence 
shoWn in SEQ ID NO:1, or a portion of any of this 
nucleotide sequence. In one embodiment, the nucleic acid 
molecule includes sequences encoding the human 25466 
protein (i.e., “the coding region” of SEQ ID NO:1, as shoWn 
in SEQ ID NO:3), as Well as 5‘ untranslated sequences 
(nucleotides 1 to 448 of SEQ ID NO:1) and 3‘ untranslated 
sequences (nucleotides 1983 to 4419 of SEQ ID NO:1). 
Alternatively, the nucleic acid molecule can include only the 
coding region of SEQ ID NO:1 (e.g., SEQ ID NO:3) and, 
e.g., no ?anking sequences Which normally accompany the 
subject sequence. In another embodiment, the nucleic acid 
molecule encodes a sequence corresponding to a fragment of 
the protein from about amino acid 40 to 477 of SEQ ID 
NO:2. 

[0089] In another embodiment, an isolated nucleic acid 
molecule of the invention includes a nucleic acid molecule 
Which is a complement of the nucleotide sequence shoWn in 
SEQ ID NO:1 or SEQ ID NO:3, or a portion of any of these 
nucleotide sequences. In other embodiments, the nucleic 
acid molecule of the invention is suf?ciently complementary 
to the nucleotide sequence shoWn in SEQ ID NO:1 or SEQ 
ID NO:3 such that it can hybridiZe to the nucleotide 
sequence shoWn in SEQ ID NO:1 or 3, thereby forming a 
stable duplex. 

[0090] In one embodiment, an isolated nucleic acid mol 
ecule of the present invention includes a nucleotide 
sequence Which is at least about: 60%, 65%, 70%, 75%, 
80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 
98%, 99%, or more homologous to the entire length of the 
nucleotide sequence shoWn in SEQ ID NO:1 or SEQ ID 
NO:3, or a portion, preferably of the same length, of any of 
these nucleotide sequences. 

[0091] 25466 Nucleic Acid Fragments 

[0092] A nucleic acid molecule of the invention can 
include only a portion of the nucleic acid sequence of SEQ 
ID NO: 1 or 3. For example, such a nucleic acid molecule can 
include a fragment Which can be used as a probe or primer 
or a fragment encoding a portion of a 25466 protein, e.g., an 
immunogenic or biologically active portion of a 25466 
protein. A fragment can comprise those nucleotides of SEQ 
ID NO:1, Which encode an MCT domain of human 25466. 
The nucleotide sequence determined from the cloning of the 
25466 gene alloWs for the generation of probes and primers 
designed for use in identifying and/or cloning other 25466 
family members, or fragments thereof, as Well as 25466 
homologs, or fragments thereof, from other species. 

[0093] In another embodiment, a nucleic acid includes a 
nucleotide sequence that includes part, or all, of the coding 
region and extends into either (or both) the 5‘ or 3‘ noncoding 
region. Other embodiments include a fragment Which 
includes a nucleotide sequence encoding an amino acid 
fragment described herein. Nucleic acid fragments can 
encode a speci?c domain or site described herein or frag 
ments thereof, particularly fragments thereof Which are at 
least 400 amino acids in length. Fragments also include 
nucleic acid sequences corresponding to speci?c amino acid 
sequences described above or fragments thereof. Nucleic 
acid fragments should not to be construed as encompassing 
those fragments that may have been disclosed prior to the 
invention. 
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[0094] A nucleic acid fragment can include a sequence 
corresponding to a domain, region, or functional site 
described herein. A nucleic acid fragment can also include 
one or more domain, region, or functional site described 
herein. Thus, for example, a 25466 nucleic acid fragment 
can include a sequence corresponding to an MCT domain or 
a transmembrane domain as described herein. 

[0095] 25466 probes and primers are provided. Typically 
a probe/primer is an isolated or puri?ed oligonucleotide. The 
oligonucleotide typically includes a region of nucleotide 
sequence that hybridiZes under stringent conditions to at 
least about 7, 12 or 15, preferably about 20 or 25, more 
preferably about 30, 35, 40, 45, 50, 55, 60, 65, or 75 
consecutive nucleotides of a sense or antisense sequence of 

SEQ ID NO:1 or SEQ ID NO:3, or of a naturally occurring 
allelic variant or mutant of SEQ ID NO:1 or SEQ ID NO:3. 

[0096] In a preferred embodiment the nucleic acid is a 
probe Which is at least 5 or 10, and less than 200, more 
preferably less than 100, or less than 50, base pairs in length. 
It should be identical, or differ by 1, or less than in 5 or 10 
bases, from a sequence disclosed herein. If alignment is 
needed for this comparison the sequences should be aligned 
for maximum homology. “Looped” out sequences from 
deletions or insertions, or mismatches, are considered dif 
ferences. 

[0097] Aprobe or primer can be derived from the sense or 
anti-sense strand of a nucleic acid Which encodes: an MCT 
domain located at about amino acid residues 40 to 477 of 
SEQ ID NO:2; or tWelve transmembrane domains located at 
about amino acids 33 to 57, 73 to 94, 103 to 119, 126 to 149, 
162 to 179, 191 to 209, 315 to 335, 352 to 374, 381 to 399, 
406 to 428, 441 to 464, and 472 to 490 of SEQ ID NO:2. 

[0098] In another embodiment a set of primers is pro 
vided, e.g., primers suitable for use in a PCR, Which can be 
used to amplify a selected region of a 25466 sequence, e.g., 
a domain, region, site or other sequence described herein. 
The primers should be at least 5, 10, or 50 base pairs in 
length and less than 100, or less than 200, base pairs in 
length. The primers should be identical, or differ by one base 
from a sequence disclosed herein or from a naturally occur 
ring variant. For example, primers suitable for amplifying all 
or a portion of any of the folloWing regions are provided: an 
MCT domain from about amino acid 40 to 477 of SEQ ID 
NO:2; or a transmembrane domain located at about amino 
acids 33 to 57, 73 to 94, 103 to 119, 126 to 149, 162 to 179, 
191 to 209, 315 to 335, 352 to 374, 381 to 399, 406 to 428, 
441 to 464, or 472 to 490 of SEQ ID NO:2. 

[0099] A nucleic acid fragment can encode an epitope 
bearing region of a polypeptide described herein. 

[0100] A nucleic acid fragment encoding a “biologically 
active portion of a 25466 polypeptide” can be prepared by 
isolating a portion of the nucleotide sequence of SEQ ID 
NO:I or 3, Which encodes a polypeptide having a 25466 
biological activity (e.g., the biological activities of the 
25466 proteins are described herein), expressing the 
encoded portion of the 25466 protein (e.g., by recombinant 
expression in vitro) and assessing the activity of the encoded 
portion of the 25466 protein. For example, a nucleic acid 
fragment encoding a biologically active portion of 25466 
includes an MCT domain, e. g., amino acid residues about 40 
to 477 of SEQ ID NO:2. A nucleic acid fragment encoding 
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a biologically active portion of a 25466 polypeptide, can 
comprise a nucleotide sequence Which is greater than 900 or 
more nucleotides in length. 

[0101] In preferred embodiments, a nucleic acid includes 
a nucleotide sequence Which is about 300, 600, 900, 1200, 
1500, 1800, 2200, 2600, 3000, 3400, 3800, 4100, 4400 or 
more nucleotides in length and hybridiZes under stringent 
hybridiZation conditions to a nucleic acid molecule of SEQ 
ID NO:1 or SEQ ID NO:3. 

[0102] 25466 Nucleic Acid Variants 

[0103] The invention further encompasses nucleic acid 
molecules that differ from the nucleotide sequence shoWn in 
SEQ ID NO:1 or SEQ ID NO:3. Such differences can be due 
to degeneracy of the genetic code (and result in a nucleic 
acid Which encodes the same 25466 proteins as those 
encoded by the nucleotide sequence disclosed herein. In 
another embodiment, an isolated nucleic acid molecule of 
the invention has a nucleotide sequence encoding a protein 
having an amino acid sequence Which differs, by at least 1, 
but less than 5, 10, 20, 50, or 100 amino acid residues that 
shoWn in SEQ ID NO:2. If alignment is needed for this 
comparison the sequences should be aligned for maXimum 
homology. “Looped” out sequences from deletions or inser 
tions, or mismatches, are considered differences. 

[0104] Nucleic acids of the inventor can be chosen for 
having codons, Which are preferred, or non-preferred, for a 
particular expression system. E.g., the nucleic acid can be 
one in Which at least one codon, at preferably at least 10%, 
or 20% of the codons has been altered such that the sequence 
is optimiZed for expression in E. coli, yeast, human, insect, 
or CHO cells. 

[0105] Nucleic acid variants can be naturally occurring, 
such as allelic variants (same locus), homologs (different 
locus), and orthologs (different organism) or can be non 
naturally occurring. Non-naturally occurring variants can be 
made by mutagenesis techniques, including those applied to 
polynucleotides, cells, or organisms. The variants can con 
tain nucleotide substitutions, deletions, inversions and inser 
tions. Variation can occur in either or both the coding and 
non-coding regions. The variations can produce both con 
servative and non-conservative amino acid substitutions (as 
compared in the encoded product). 

[0106] In a preferred embodiment, the nucleic acid differs 
from that of SEQ ID NO:1 or 3, e.g., as folloWs: by at least 
one but less than 10, 20, 30, or 40 nucleotides; at least one 
but less than 1%, 5%, 10% or 20% of the nucleotides in the 
subject nucleic acid. If necessary for this analysis the 
sequences should be aligned for maXimum homology. 
“Looped” out sequences from deletions or insertions, or 
mismatches, are considered differences. 

[0107] Orthologs, homologs, and allelic variants can be 
identi?ed using methods knoWn in the art. These variants 
comprise a nucleotide sequence encoding a polypeptide that 
is 50%, at least about 55%, typically at least about 70-75%, 
more typically at least about 80-85%, and most typically at 
least about 90-95% or more identical to the nucleotide 
sequence shoWn in SEQ ID NO:2 or a fragment of this 
sequence. Such nucleic acid molecules can readily be iden 
ti?ed as being able to hybridiZe under stringent conditions, 
to the nucleotide sequence shoWn in SEQ ID NO 2 or a 
fragment of the sequence. Nucleic acid molecules corre 
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sponding to orthologs, homologs, and allelic variants of the 
25466 cDNAs of the invention can further be isolated by 
mapping to the same chromosome or locus as the 25466 
gene. 

[0108] Preferred variants include those that are correlated 
With monocarboXylate ion transporter activity. 

[0109] Allelic variants of 25466, e.g., human 25466, 
include both functional and non-functional proteins. Func 
tional allelic variants are naturally occurring amino acid 
sequence variants of the 25466 protein Within a population 
that maintain (1) the ability to reside Within a membrane, 
e.g., a cell, lysosome or microbody membrane; (2) the 
ability to interact With, e.g., bind to, a substrate or target 
molecule; (3) the ability to transport a substrate or target 
molecule, e.g., an ion, e.g., a monocarboXylated ion, e.g., a 
lactate, pyruvate, acetoacetate, D-[3-hydroXybutyrate, 
acetate, or monocarboXylated monosaccharide ion, across a 
membrane; (4) the ability to transport a second substrate or 
target molecule, e.g., an ion, e.g., a proton across a mem 
brane; (5) the ability to interact With and/or modulate the 
activity of a second non-transporter protein; (6) the ability to 
modulate metabolism; (7) the ability to modulate cellular 
signaling and/or gene transcription (e.g., either directly or 
indirectly); or (8) the ability to modulate tissue groWth and 
remodeling, including differentiation and proliferation. 
Functional allelic variants Will typically contain only con 
servative substitution of one or more amino acids of SEQ ID 
NO:2, or substitution, deletion or insertion of non-critical 
residues in non-critical regions of the protein. Non-func 
tional allelic variants are naturally-occurring amino acid 
sequence variants of the 25466, e.g., human 25466, protein 
Within a population that do not have (1) the ability to reside 
Within a membrane, e.g., a cell, lysosome or microbody 
membrane; (2) the ability to interact With, e.g., bind to, a 
substrate or target molecule; (3) the ability to transport a 
substrate or target molecule, e.g., an ion, e.g., a monocar 
boXylated ion, e.g., a lactate, pyruvate, acetoacetate, D-[3 
hydroXybutyrate, acetate, or monocarboXylated monosac 
charide ion, across a membrane; (4) the ability to transport 
a second substrate or target molecule, e.g., an ion, e.g., a 
proton across a membrane; (5) the ability to interact With 
and/or modulate the activity of a second non-transporter 
protein; (6) the ability to modulate metabolism; (7) the 
ability to modulate cellular signaling and/or gene transcrip 
tion (e.g., either directly or indirectly); or (8) the ability to 
modulate tissue groWth and remodeling, including differen 
tiation and proliferation. Non-functional allelic variants Will 
typically contain a non-conservative substitution, a deletion, 
or insertion, or premature truncation of the amino acid 
sequence of SEQ ID NO:2, or a substitution, insertion, or 
deletion in critical residues or critical regions of the protein. 

[0110] Moreover, nucleic acid molecules encoding other 
25466 family members and, thus, Which have a nucleotide 
sequence Which differs from the 25466 sequences of SEQ ID 
NO:1 or SEQ ID NO:3 are intended to be Within the scope 
of the invention. 

[0111] Antisense Nucleic Acid Molecules, RiboZymes and 
Modi?ed 25466 Nucleic Acid Molecules 

[0112] In another aspect, the invention features, an iso 
lated nucleic acid molecule Which is antisense to 25466. An 
“antisense” nucleic acid can include a nucleotide sequence 
Which is complementary to a “sense” nucleic acid encoding 
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a protein, e.g., complementary to the coding strand of a 
double-stranded cDNA molecule or complementary to an 
mRNA sequence. The antisense nucleic acid can be comple 
mentary to an entire 25466 coding strand, or to only a 
portion thereof (e.g., the coding region of human 25466 
corresponding to SEQ ID NO:3). In another embodiment, 
the antisense nucleic acid molecule is antisense to a “non 
coding region” of the coding strand of a nucleotide sequence 
encoding 25466 (e.g., the 5‘ and 3‘ untranslated regions). 

[0113] An antisense nucleic acid can be designed such that 
it is complementary to the entire coding region of 25466 
mRNA, but more preferably is an oligonucleotide Which is 
antisense to only a portion of the coding or noncoding region 
of 25466 mRNA. For example, the antisense oligonucleotide 
can be complementary to the region surrounding the trans 
lation start site of 25466 mRNA, e.g., betWeen the -10 and 
+10 regions of the target gene nucleotide sequence of 
interest. An antisense oligonucleotide can be, for example, 
about 7, 10, 15, 20, 25, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75, 
80, or more nucleotides in length. 

[0114] An antisense nucleic acid of the invention can be 
constructed using chemical synthesis and enZymatic ligation 
reactions using procedures knoWn in the art. For example, an 
antisense nucleic acid (e.g., an antisense oligonucleotide) 
can be chemically synthesiZed using naturally occurring 
nucleotides or variously modi?ed nucleotides designed to 
increase the biological stability of the molecules or to 
increase the physical stability of the duplex formed betWeen 
the antisense and sense nucleic acids, e.g., phosphorothioate 
derivatives and acridine substituted nucleotides can be used. 
The antisense nucleic acid also can be produced biologically 
using an expression vector into Which a nucleic acid has 
been subcloned in an antisense orientation (i.e., RNA tran 
scribed from the inserted nucleic acid Will be of an antisense 
orientation to a target nucleic acid of interest, described 
further in the folloWing subsection). 

[0115] The antisense nucleic acid molecules of the inven 
tion are typically administered to a subject (e.g., by direct 
injection at a tissue site), or generated in situ such that they 
hybridiZe With or bind to cellular mRNA and/or genomic 
DNA encoding a 25466 protein to thereby inhibit expression 
of the protein, e.g., by inhibiting transcription and/or trans 
lation. Alternatively, antisense nucleic acid molecules can be 
modi?ed to target selected cells and then administered 
systemically. For systemic administration, antisense mol 
ecules can be modi?ed such that they speci?cally or selec 
tively bind to receptors or antigens expressed on a selected 
cell surface, e.g., by linking the antisense nucleic acid 
molecules to peptides or antibodies Which bind to cell 
surface receptors or antigens. The antisense nucleic acid 
molecules can also be delivered to cells using the vectors 
described herein. To achieve suf?cient intracellular concen 
trations of the antisense molecules, vector constructs in 
Which the antisense nucleic acid molecule is placed under 
the control of a strong pol II or pol III promoter are 
preferred. 

[0116] In yet another embodiment, the antisense nucleic 
acid molecule of the invention is an ot-anomeric nucleic acid 
molecule. An ot-anomeric nucleic acid molecule forms spe 
ci?c double-stranded hybrids With complementary RNA in 
Which, contrary to the usual [3-units, the strands run parallel 
to each other (Gaultier et al. (1987) Nucleic Acids. Res. 
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15:6625-6641). The antisense nucleic acid molecule can 
also comprise a 2‘-o-methylribonucleotide (Inoue et al. 
(1987) Nucleic Acids Res. 15:6131-6148) or a chimeric 
RNA-DNA analogue (Inoue et al. (1987) FEBS Lett. 
215:327-330). 
[0117] In still another embodiment, an antisense nucleic 
acid of the invention is a riboZyme. A riboZyme having 
speci?city for a 25466-encoding nucleic acid can include 
one or more sequences complementary to the nucleotide 
sequence of a 25466 cDNA disclosed herein (i.e., SEQ ID 
NO:1 or SEQ ID N013), and a sequence having knoWn 
catalytic sequence responsible for mRNA cleavage (see US. 
Pat. No. 5,093,246 or Haselhoff and Gerlach (1988) Nature 
334:585-591). For example, a derivative of a Tetrahymena 
L-19 IVS RNA can be constructed in Which the nucleotide 
sequence of the active site is complementary to the nucle 
otide sequence to be cleaved in a 25466-encoding mRNA. 
See, e.g., Cech et al. US. Pat. No. 4,987,071; and Cech et 
al. US. Pat. No. 5,116,742. Alternatively, 25466 mRNA can 
be used to select a catalytic RNA having a speci?c ribonu 
clease activity from a pool of RNA molecules. See, e.g., 
Bartel, D. and SZostak, J. W. (1993) Science 261:1411-1418. 

[0118] 25466 gene expression can be inhibited by target 
ing nucleotide sequences complementary to the regulatory 
region of the 25466 (e.g., the 25466 promoter and/or 
enhancers) to form triple helical structures that prevent 
transcription of the 25466 gene in target cells. See generally, 
Helene, C. (1991) Anticancer Drug Des. 6:569-84; Helene, 
C. (1992) Ann. N. YAcad. Sci. 660:27-36; and Maher, L. J. 
(1992) Bioassays 141807-15. The potential sequences that 
can be targeted for triple helix formation can be increased by 
creating a so-called “sWitchback” nucleic acid molecule. 
Switchback molecules are synthesiZed in an alternating 5 ‘-3‘, 
3‘-5‘ manner, such that they base pair With ?rst one strand of 
a duplex and then the other, eliminating the necessity for a 
siZeable stretch of either purines or pyrimidines to be present 
on one strand of a duplex. 

[0119] The invention also provides detectably labeled oli 
gonucleotide primer and probe molecules. Typically, such 
labels are chemiluminescent, ?uorescent, radioactive, or 
colorimetric. 

[0120] A 25466 nucleic acid molecule can be modi?ed at 
the base moiety, sugar moiety or phosphate backbone to 
improve, e. g., the stability, hybridiZation, or solubility of the 
molecule. For example, the deoxyribose phosphate back 
bone of the nucleic acid molecules can be modi?ed to 
generate peptide nucleic acids (see Hyrup B. et al. (1996) 
Bioorganic & Medicinal Chemistry 4: 5 -23). As used herein, 
the terms “peptide nucleic acid” or “PNA” refers to a nucleic 
acid mimic, e.g., a DNA mimic, in Which the deoxyribose 
phosphate backbone is replaced by a pseudopeptide back 
bone and only the four natural nucleobases are retained. The 
neutral backbone of a PNA can alloW for speci?c hybrid 
iZation to DNA and RNA under conditions of loW ionic 
strength. The synthesis of PNA oligomers can be performed 
using standard solid phase peptide synthesis protocols as 
described in Hyrup B. et al. (1996) supra; Perry-O’Keefe et 
al (1996) Proc. Natl. Acad. Sci. 93: 14670-675. 

[0121] PNAs of 25466 nucleic acid molecules can be used 
in therapeutic and diagnostic applications. For example, 
PNAs can be used as antisense or antigene agents for 
sequence-speci?c modulation of gene expression by, for 
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example, inducing transcription or translation arrest or 
inhibiting replication. PNAs of 25466 nucleic acid mol 
ecules can also be used in the analysis of single base pair 
mutations in a gene, (e.g., by PNA-directed PCR clamping); 
as ‘arti?cial restriction enZymes’ When used in combination 
With other enzymes, (e.g., S1 nucleases (Hyrup B. et al. 
(1996) supra)); or as probes or primers for DNA sequencing 
or hybridiZation (Hyrup B. et al. (1996) supra; Perry 
O’Keefe supra). 

[0122] In other embodiments, the oligonucleotide can 
include other appended groups such as peptides (e.g., for 
targeting host cell receptors in vivo), or agents facilitating 
transport across the cell membrane (see, e.g., Letsinger et al. 
(1989) Proc. Natl. Acad. Sci. USA 86:6553-6556; Lemaitre 
et al. (1987) Proc. Natl. Acad. Sci. USA 84:648-652; PCT 
Publication No. WO88/09810) or the blood-brain barrier 
(see, e.g., PCT Publication No. WO89/10134). In addition, 
oligonucleotides can be modi?ed With hybridiZation-trig 
gered cleavage agents (see, e.g., Krol et al. (1988) Bio 
Techniques 6:958-976) or intercalating agents. (see, e.g., 
Zon (1988) Pharm. Res. 5:539-549). To this end, the oligo 
nucleotide can be conjugated to another molecule, (e.g., a 
peptide, hybridiZation triggered cross-linking agent, trans 
port agent, or hybridiZation-triggered cleavage agent). 

[0123] The invention also includes molecular beacon oli 
gonucleotide primer and probe molecules having at least one 
region Which is complementary to a 25466 nucleic acid of 
the invention, tWo complementary regions one having a 
?uorophore and one a quencher such that the molecular 
beacon is useful for quantitating the presence of the 25466 
nucleic acid of the invention in a sample. Molecular beacon 
nucleic acids are described, for example, in LiZardi et al., 
US. Pat. No. 5,854,033; NaZarenko et al., US. Pat. No. 
5,866,336, and Livak et al., US. Pat. 5,876,930. 

[0124] Isolated 25466 Polypeptides 

[0125] In another aspect, the invention features, an iso 
lated 25466 protein, or fragment, e.g., a biologically active 
portion, for use as immunogens or antigens to raise or test 
(or more generally to bind) anti-25466 antibodies. 25466 
protein can be isolated from cells or tissue sources using 
standard protein puri?cation techniques. 25466 protein or 
fragments thereof can be produced by recombinant DNA 
techniques or synthesiZed chemically. 

[0126] Polypeptides of the invention include those Which 
arise as a result of the existence of multiple genes, alterna 
tive transcription events, alternative RNA splicing events, 
and alternative translational and post-translational events. 
The polypeptide can be expressed in systems, e.g., cultured 
cells, Which result in substantially the same post-transla 
tional modi?cations present When expressed the polypeptide 
is expressed in a native cell, or in systems Which result in the 
alteration or omission of post-translational modi?cations, 
e.g., glycosylation or cleavage, present in a native cell. 

[0127] In a preferred embodiment, a 25466 polypeptide 
has one or more of the folloWing characteristics: 

[0128] it has the ability to transport a molecule, e.g., 
an ion, e.g., a monocarboxylated ion (e.g., a lactate, 
pyruvate, acetoacetate, D-[3-hydroxybutyrate, 
acetate, or monocarboxylated monosaccharide ion); 

[0129] it has the ability to transport a second mol 
ecule, e.g., an ion, e.g., a proton; 

Aug. 18, 2005 

[0130] it has a molecular Weight, e.g., a deduced 
molecular Weight, preferably ignoring any contribu 
tion of post translational modi?cations, amino acid 
composition or other physical characteristic of SEQ 
ID NO:2; 

[0131] it has an overall sequence similarity of at least 
60%, preferably at least 70%, more preferably at 
least 80, 90, or 95%, With a polypeptide of SEQ ID 
NO:2; 

[0132] it can be found With high levels of expression 
in brain cortex, hypothalamus tissue, and dorsal root 
ganglion, salivary glands, and can have differential 
levels of expression betWeen tumors and their cor 
responding normal tissue, eg a high level of 25466 
expression in normal ovary, but only a trace amount 
in ovary tumor; medium levels of 25466 expression 
in prostate tumor and breast tumor, but loW levels of 
expression in normal prostate and breast; and 
medium levels of 25466 expression in colon tumor 
and lung tumor, but only trace amounts in normal 
colon and lung; 

[0133] it can be found With medium levels of expres 
sion in nerve, kidney, congestive heart failure heart 
tissue, and skin, With small amounts of expression in 
normal spinal cord, normal heart, diseased aorta, 
skeletal muscle, in?ammatory boWel disease colon 
tissue, normal liver, and ?brotic liver, and trace 
amounts of expression in normal vein, human 
umbilical vein endothelial cells, hemangioma tissue, 
adipose tissue, pancreas, primary osteoblasts, 
chronic obstructive pulmonary disease lung tissue, 
normal spleen, normal lymph node, normal tonsil, 
normal small intestine, synovium, bone marroW 
monocytes, activated peripheral blood monocytes, 
and neutrophils. 

[0134] it has an MCT domain Which is preferably 
about 70%, 80%, 90% or 95% identical to amino 
acid residues about 40 to 477 of SEQ ID NO:2; or 

[0135] it has at least one, tWo, four, preferably six, 
and most preferably tWelve transmembrane domains 
With at least 70%, 80%, 90% or 95% identity to 
amino acids about 33 to 57,73 to 94, 103 to 119, 126 
to 149, 162 to 179, 191 to 209,315 to 335, 352 to 
374, 381 to 399, 406 to 428, 441 to 464, and 472 to 
490 of SEQ ID NO:2. 

[0136] In a preferred embodiment the 25466 protein, or 
fragment thereof, differs from the corresponding sequence in 
SEQ ID NO:2. In one embodiment it differs by at least one 
but by less than 15, 10 or 5 amino acid residues. In another 
it differs from the corresponding sequence in SEQ ID NO:2 
by at least one residue but less than 20%, 15%, 10% or 5% 
of the residues in it differ from the corresponding sequence 
in SEQ ID NO:2. (If this comparison requires alignment the 
sequences should be aligned for maximum homology. 
“Looped” out sequences from deletions or insertions, or 
mismatches, are considered differences.) The differences 
are, preferably, differences or changes at a non-essential 
residue or a conservative substitution. In a preferred embodi 
ment the differences are not in the MCT domain at about 
amino acid residues about 40 to 477 of SEQ ID NO:2. In 
another embodiment one or more differences are in the MCT 
domain at about amino acid residues about 40 to 477 of SEQ 
ID NO:2. 
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[0137] Other embodiments include a protein that contains 
one or more changes in amino acid sequence, e.g., a change 
in an amino acid residue Which is not essential for activity. 
Such 25466 proteins differ in amino acid sequence from 
SEQ ID NO:2, yet retain biological activity. 

[0138] In one embodiment, the protein includes an amino 
acid sequence at least about 60%, 65%, 70%, 75%, 80%, 
85%, 90%, 95%, 98% or more homologous to SEQ ID 
NO:2. In another embodiment, the protein includes frag 
ments or regions homologous to fragments, at least about 
70%, 80%, 90%, 95%, 96%, 97%, 98%, 99% or more 
homologous to a fragment of SEQ ID NO:2. A fragment of 
an 25466 protein can be a domain, eg an MCT domain or 
a fragment thereof, eg about amino acid residues 40 to 160, 
161 to 280, 281 to 400, or 341 to 477 of SEQ ID NO:2. 

[0139] A 25466 protein or fragment is provided Which 
varies from the sequence of SEQ ID NO:2 in regions de?ned 
by amino acids about 1 to 32 or 491 to 510 by at least one 
but by less than 15, 10 or 5 amino acid residues in the protein 
or fragment but Which does not differ from SEQ ID NO:2 in 
regions de?ned by amino acids about 33 to 490. (If this 
comparison requires alignment the sequences should be 
aligned for maximum homology. “Looped” out sequences 
from deletions or insertions, or mismatches, are considered 
differences.) In some embodiments the difference is at a 
non-essential residue or is a conservative substitution, While 
in others the difference is at an essential residue or is a 
non-conservative substitution. 

[0140] In one embodiment, a biologically active portion of 
a 25466 protein includes an MCT domain. Moreover, other 
biologically active portions, in Which other regions of the 
protein are deleted, can be prepared by recombinant tech 
niques and evaluated for one or more of the functional 
activities of a native 25466 protein. 

[0141] In a preferred embodiment, the 25466 protein has 
an amino acid sequence shoWn in SEQ ID NO:2. In other 
embodiments, the 25466 protein is suf?ciently or substan 
tially identical to SEQ ID NO:2. In yet another embodiment, 
the 25466 protein is suf?ciently or substantially identical to 
SEQ ID NO:2 and retains the functional activity of the 
protein of SEQ I) NO:2, as described in detail in the 
subsections above. 

[0142] 25466 Chimeric or Fusion Proteins 

[0143] In another aspect, the invention provides 25466 
chimeric or fusion proteins. As used herein, a 25466 “chi 
meric protein” or “fusion protein” includes a 25466 
polypeptide linked to a non-25466 polypeptide. A “non 
25466 polypeptide” refers to a polypeptide having an amino 
acid sequence corresponding to a protein Which is not 
substantially homologous to the 25466 protein, e.g., a pro 
tein Which is different from the 25466 protein and Which is 
derived from the same or a different organism. The 25466 
polypeptide of the fusion protein can correspond to all or a 
portion e.g., a fragment described herein of a 25466 amino 
acid sequence. In a preferred embodiment, a 25466 fusion 
protein includes at least one (or tWo) biologically active 
portion of a 25466 protein. The non-25466 polypeptide can 
be fused to the N-terminus or C-terminus of the 25466 
polypeptide. 

[0144] The fusion protein can include a moiety Which has 
a high affinity for a ligand. For example, the fusion protein 
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can be a GST-25466 fusion protein in Which the 25466 
sequences are fused to the C-terminus of the GST sequences. 
Such fusion proteins can facilitate the puri?cation of recom 
binant 25466. Alternatively, the fusion protein can be a 
25466 protein containing a heterologous signal sequence at 
its N-terminus. In certain host cells (e.g., mammalian host 
cells), expression and/or secretion of 25466 can be increased 
through use of a heterologous signal sequence. 

[0145] Fusion proteins can include all or a part of a serum 
protein, e.g., a portion of an immunoglobulin (e.g., IgG, IgA, 
or IgE), e.g., an Fc region and/or the hinge C1 and C2 
sequences of an immunoglobulin or human serum albumin. 

[0146] The 25466 fusion proteins of the invention can be 
incorporated into pharmaceutical compositions and admin 
istered to a subject in vivo. The 25466 fusion proteins can be 
used to affect the bioavailability of a 25466 substrate. 25466 
fusion proteins can be useful therapeutically for the treat 
ment of disorders caused by, for example, aberrant 
modi?cation or mutation of a gene encoding a 25466 
protein; (ii) mis-regulation of the 25466 gene; and (iii) 
aberrant post-translational modi?cation of a 25466 protein. 

[0147] Moreover, the 25466-fusion proteins of the inven 
tion can be used as immunogens to produce anti-25466 
antibodies in a subject, to purify 25466 ligands and in 
screening assays to identify molecules Which inhibit the 
interaction of 25466 With a 25466 substrate. 

[0148] Expression vectors are commercially available that 
already encode a fusion moiety (e.g., a GST polypeptide). A 
25466-encoding nucleic acid can be cloned into such an 
expression vector such that the fusion moiety is linked 
in-frame to the 25466 protein. 

[0149] Variants of 25466 Proteins 

[0150] In another aspect, the invention also features a 
variant of a 25466 polypeptide, e.g., Which functions as an 
agonist (mimetics) or as an antagonist. Variants of the 25466 
proteins can be generated by mutagenesis, e.g., discrete 
point mutation, the insertion or deletion of sequences or the 
truncation of a 25466 protein. An agonist of the 25466 
proteins can retain substantially the same, or a subset, of the 
biological activities of the naturally occurring form of a 
25466 protein. An antagonist of a 25466 protein can inhibit 
one or more of the activities of the naturally occurring form 
of the 25466 protein by, for example, competitively modu 
lating a 25466-mediated activity of a 25466 protein. Thus, 
speci?c biological effects can be elicited by treatment With 
a variant of limited function. Preferably, treatment of a 
subject With a variant having a subset of the biological 
activities of the naturally occurring form of the protein has 
feWer side effects in a subject relative to treatment With the 
naturally occurring form of the 25466 protein. 

[0151] Variants of a 25466 protein can be identi?ed by 
screening combinatorial libraries of mutants, e. g., truncation 
mutants, of a 25466 protein for agonist or antagonist activ 
ity. 

[0152] Libraries of fragments e.g., N terminal, C terminal, 
or internal fragments, of a 25466 protein coding sequence 
can be used to generate a variegated population of fragments 
for screening and subsequent selection of variants of a 
25466 protein. 



US 2005/0181438 A1 

[0153] Variants in Which a cysteine residues is added or 
deleted or in Which a residue Which is glycosylated is added 
or deleted are particularly preferred. 

[0154] Methods for screening gene products of combina 
torial libraries made by point mutations or truncation, and 
for screening cDNA libraries for gene products having a 
selected property. Recursive ensemble mutagenesis (REM), 
a neW technique Which enhances the frequency of functional 
mutants in the libraries, can be used in combination With the 
screening assays to identify 25466 variants (Arkin and 
Yourvan (1992) Proc. Natl. Acad. Sci. USA 89:7811-7815; 
Delgrave et al. (1993) Protein Engineering 6:327-331). 

[0155] Cell based assays can be exploited to analyZe a 
variegated 25466 library. For example, a library of expres 
sion vectors can be transfected into a cell line, e.g., a cell 
line, Which ordinarily responds to 25466 in a substrate 
dependent manner. The transfected cells are then contacted 
With 25466 and the effect of the expression of the mutant on 
signaling by the 25466 substrate can be detected, e.g., by 
measuring monocarboxylate ion transport, proton transport, 
pH, or substrate or target molecule binding activity. Plasmid 
DNA can then be recovered from the cells Which score for 
inhibition, or alternatively, potentiation of signaling by the 
25466 substrate, and the individual clones further charac 
teriZed. 

[0156] In another aspect, the invention features a method 
of making a 25466 polypeptide, e.g., a peptide having a 
non-Wild type activity, e.g., an antagonist, agonist, or super 
agonist of a naturally occurring 25466 polypeptide, e.g., a 
naturally occurring 25466 polypeptide. The method includes 
altering the sequence of a 25466 polypeptide, e.g., altering 
the sequence, e.g., by substitution or deletion of one or more 
residues of a non-conserved region, a domain or residue 
disclosed herein, and testing the altered polypeptide for the 
desired activity. 

[0157] In another aspect, the invention features a method 
of making a fragment or analog of a 25466 polypeptide a 
biological activity of a naturally occurring 25466 polypep 
tide. The method includes altering the sequence, e.g., by 
substitution or deletion of one or more residues, of a 25466 
polypeptide, e.g., altering the sequence of a non-conserved 
region, or a domain or residue described herein, and testing 
the altered polypeptide for the desired activity. 

[015s] Anti-25466 Antibodies 

[0159] In another aspect, the invention provides an anti 
25466 antibody. The term “antibody” as used herein refers 
to an immunoglobulin molecule or immunologically active 
portion thereof, i.e., an antigen-binding portion. Examples 
of immunologically active portions of immunoglobulin mol 
ecules include scFV and dcFV fragments, Fab and F(ab‘)2 
fragments Which can be generated by treating the antibody 
With an enZyme such as papain or pepsin, respectively. 

[0160] The antibody can be a polyclonal, monoclonal, 
recombinant, e.g., a chimeric or humaniZed, fully human, 
non-human, e.g., murine, or single chain antibody. In a 
preferred embodiment it has effector function and can ?x 
complement. The antibody can be coupled to a toxin or 
imaging agent. 

[0161] A full-length 25466 protein or, antigenic peptide 
fragment of 25466 can be used as an immunogen or can be 
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used to identify anti-25466 antibodies made With other 
immunogens, e.g., cells, membrane preparations, and the 
like. The antigenic peptide of 25466 should include at least 
8 amino acid residues of the amino acid sequence shoWn in 
SEQ ID NO:2 and encompasses an epitope of 25466. 
Preferably, the antigenic peptide includes at least 10 amino 
acid residues, more preferably at least 15 amino acid resi 
dues, even more preferably at least 20 amino acid residues, 
and most preferably at least 30 amino acid residues. 

[0162] Fragments of 25466 Which include residues about 
13 to 20, from about 216 to 225, and from about 242 to 250 
of SEQ ID NO:2 can be used to make, e.g., used as 
immunogens or used to characteriZe the speci?city of an 
antibody, antibodies against hydrophilic regions of the 
25466 protein (see FIG. 1). Similarly, fragments of 25466 
Which include residues about 73 to 94, about 352 to 374, or 
about 472 to 490 of SEQ ID NO:2 can be used to make an 
antibody against a hydrophobic region of the 25466 protein; 
fragments of 25466 Which include residues about 58 to 72, 
about 180 to 190, or about 336 to 351 can be used to make 
an antibody against an extracellular region of the 25466 
protein; fragments of 25466 Which include residues about 1 
to 32, about 210 to 314, or about 429 to 440 can be used to 
make an antibody against an intracellular region of the 
25466 protein; fragments of 25466 Which include residues 
about 40 to 477, about 60 to 100, or about 200 to 400 can 
be used to make an antibody against the MCT region of the 
25466 protein. 

[0163] Antibodies reactive With, or speci?c or selective 
for, any of these regions, or other regions or domains 
described herein are provided. 

[0164] Preferred epitopes encompassed by the antigenic 
peptide are regions of 25466 are located on the surface of the 
protein, e.g., hydrophilic regions, as Well as regions With 
high antigenicity. For example, an Emini surface probability 
analysis of the human 25466 protein sequence can be used 
to indicate the regions that have a particularly high prob 
ability of being localiZed to the surface of the 25466 protein 
and are thus likely to constitute surface residues useful for 
targeting antibody production. 
[0165] In a preferred embodiment the antibody can bind to 
the extracellular portion of the 25466 protein, e.g., it can 
bind to a Whole cell Which expresses the 25466 protein. In 
another embodiment, the antibody binds an intracellular 
portion of the 25466 protein. 

[0166] In a preferred embodiment the antibody binds an 
epitope on any domain or region on 25466 proteins 
described herein. 

[0167] Additionally, chimeric, humaniZed, and completely 
human antibodies are also Within the scope of the invention. 
Chimeric, humaniZed, but most preferably, completely 
human antibodies are desirable for applications Which 
include repeated administration, e.g., therapeutic treatment 
of human patients, and some diagnostic applications. 

[0168] Chimeric and humaniZed monoclonal antibodies, 
comprising both human and non-human portions, can be 
made using standard recombinant DNA techniques. Such 
chimeric and humaniZed monoclonal antibodies can be 
produced by recombinant DNA techniques knoWn in the art, 
for example using methods described in Robinson et al. 
International Application No. PCT/US86/02269; Akira, et 
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al. European Patent Application 184,187; Taniguchi, M., 
European Patent Application 171,496; Morrison et al. Euro 
pean Patent Application 173,494; Neuberger et al. PCT 
International Publication No. WO 86/01533; Cabilly et al. 
US. Patent No. 4,816,567; Cabilly et al. European Patent 
Application 125,023; Better et al. (1988) Science 240:1041 
1043; Liu et al. (1987) Proc. Natl. Acad. Sci. USA 84:3439 
3443; Liu et al. (1987) J. Immunol. 139:3521-3526; Sun et 
al. (1987) Proc. Natl. Acad. Sci. USA 84:214-218; Nish 
irnura et al. (1987) Canc. Res. 47:999-1005; Wood et al. 
(1985) Nature 314:446-449; and ShaW et al. (1988) J. Natl. 
CancerInst. 80:1553-1559); Morrison, S. L. (1985) Science 
229:1202-1207; Oi et al. (1986) BioTechniqaes 4:214; Win 
ter US. Pat. No. 5,225,539; Jones et al. (1986) Nature 
321:552-525; Verhoeyan et al. (1988) Science 239:1534; and 
Beidler et al. (1988) J. Immunol. 141:4053-4060. 

[0169] Cornpletely human antibodies are particularly 
desirable for therapeutic treatment of human patients. Such 
antibodies can be produced using transgenic mice that are 
incapable of expressing endogenous irnrnunoglobulin heavy 
and light chains genes, but Which can express hurnan heavy 
and light chain genes. See, for example, Lonberg and HusZar 
(1995) Int. Rev. Immunol. 13:65-93); and US. Pat. Nos. 
5,625,126; 5,633,425; 5,569,825; 5,661,016; and 5,545,806. 
In addition, companies such as Abgenix, Inc. (Fremont, 
Calif.) and Medarex, Inc. (Princeton, N.J.), can be engaged 
to provide human antibodies directed against a selected 
antigen using technology similar to that described above. 

[0170] Cornpletely human antibodies that recogniZe a 
selected epitope can be generated using a technique referred 
to as “guided selection.” In this approach a selected non 
human monoclonal antibody, e. g., a rnurine antibody, is used 
to guide the selection of a completely hurnan antibody 
recogniZing the same epitope. This technology is described 
by Jespers et al. (1994) Bio/Technology 12:899-903). 
[0171] The anti-25466 antibody can be a single chain 
antibody. Asingle-chain antibody (scFV) can be engineered 
(see, for example, Colcher, D. et al. (1999) Ann. N YAcaa'. 
Sci. 880:263-80; and Reiter, Y. (1996) Clin. Cancer Res. 
2:245-52). The single chain antibody can be dirneriZed or 
rnultirneriZed to generate rnultivalent antibodies having 
speci?cities for different epitopes of the same target 25466 
protein. 

[0172] In a preferred embodiment, the antibody has 
reduced or no ability to bind an Fc receptor. For example, it 
is an isotype or subtype, fragment or other rnutant, Which 
does not support binding to an Fc receptor, e.g., it has a 
rnutageniZed or deleted Fc receptor binding region. 

[0173] An antibody (or fragment thereof) may be conju 
gated to a therapeutic rnoiety such as a cytotoxin, a thera 
peutic agent or a radioactive ion. A cytotoxin or cytotoxic 
agent includes any agent that is detrimental to cells. 
Examples include taxol, cytochalasin B, grarnicidin D, 
ethidiurn brornide, ernetine, rnitornycin, etoposide, tenopo 
side, vincristine, vinblastine, colchicin, doxorubicin, dauno 
rubicin, dihydroxy anthracin dione, rnitoxantrone, rnithra 
rnycin, actinornycin D, 1-dehydrotestosterone, 
glucocorticoids, procaine, tetracaine, lidocaine, propranolol, 
purornycin, rnaytansinoids, e.g., rnaytansinol (see US. Pat. 
No. 5,208,020), CC-1065 (see US. Pat. Nos. 5,475,092, 
5,585,499, 5,846,545) and analogs or hornologs thereof. 
Therapeutic agents include, but are not limited to, antirne 
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tabolites (e.g., rnethotrexate, 6-rnercaptopurine, 6-thiogua 
nine, cytarabine, 5-?uorouracil decarbaZine), alkylating 
agents (e.g., rnechloretharnine, thioepa chlorarnbucil, 
CC-1065, rnelphalan, carrnustine (BSNU) and lornustine 
(CCNU), cyclothospharnide, busulfan, dibrornornannitol, 
streptoZotocin, rnitornycin C, and cis-dichlorodiarnine plati 
nurn (II) (DDP) cisplatin), anthracyclines (e.g., daunorubi 
cin (forrnerly daunornycin) and doxorubicin), antibiotics 
(e.g., dactinornycin (forrnerly actinornycin), bleornycin, 
rnithrarnycin, and anthrarnycin (AMC)), and anti-rnitotic 
agents (e.g., vincristine, vinblastine, taxol and rnaytansi 
noids). Radioactive ions include, but are not limited to 
iodine, yttriurn and praseodyrniurn. 

[0174] The conjugates of the invention can be used for 
modifying a given biological response, the drug moiety is 
not to be construed as limited to classical chernical thera 
peutic agents. For example, the drug rnoiety may be a 
protein or polypeptide possessing a desired biological activ 
ity. Such proteins may include, for example, a toxin such as 
abrin, ricin A, pseudornonas exotoxin, or diphtheria toxin; a 
protein such as tumor necrosis factor, ot-interferon, [3-inter 
feron, nerve groWth factor, platelet derived groWth factor, 
tissue plasrninogen activator; or, biological response rnodi 
?ers such as, for example, lyrnphokines, interleukin-1 (“IL 
1”), interleukin-2 (“IL-2”), interleukin-6 (“IL-6”), granulo 
cyte rnacrophase colony stimulating factor (“GM-CSF”), 
granulocyte colony stimulating factor (“G-CSF”), or other 
groWth factors. 

[0175] Alternatively, an antibody can be conjugated to a 
second antibody to form an antibody heteroconjugate as 
described by Segal in US. Pat. No. 4,676,980. 

[0176] An anti-25466 antibody (e.g., monoclonal anti 
body) can be used to isolate 25466 by standard techniques, 
such as affinity chromatography or irnrnunoprecipitation. 
Moreover, an anti-25466 antibody can be used to detect 
25466 protein (e.g., in a cellular lysate or cell supernatant) 
in order to evaluate the abundance and pattern of expression 
of the protein. Anti-25466 antibodies can be used diagnos 
tically to monitor protein levels in tissue as part of a clinical 
testing procedure, e.g., to determine the efficacy of a given 
treatment regimen. Detection can be facilitated by coupling 
(i.e., physically linking) the antibody to a detectable sub 
stance (i.e., antibody labelling). Examples of detectable 
substances include various enZyrnes, prosthetic groups, ?uo 
rescent rnaterials, lurninescent rnaterials, biolurninescent 
materials, and radioactive materials. Examples of suitable 
enZyrnes include horseradish peroxidase, alkaline phos 
phatase, [3-galactosidase, or acetylcholinesterase; examples 
of suitable prosthetic group cornplexes include streptavidin/ 
biotin and avidin/biotin; examples of suitable ?uorescent 
materials include urnbelliferone, ?uorescein, ?uorescein 
isothiocyanate, rhodarnine, dichlorotriaZinylarnine ?uores 
cein, dansyl chloride or phycoerythrin; an example of a 
lurninescent material includes lurninol; examples of biolu 
rninescent materials include luciferase, luciferin, and 
aequorin, and examples of suitable radioactive material 
include 1251, 1311, 35S or 3H. 

[0177] Recombinant Expression Vectors, Host Cells and 
Genetically Engineered Cells 

[0178] In another aspect, the invention includes, vectors, 
preferably expression vectors, containing a nucleic acid 
encoding a polypeptide described herein. As used herein, the 
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term “vector” refers to a nucleic acid molecule capable of 
transporting another nucleic acid to Which it has been linked 
and can include a plasmid, cosmid or viral vector. The vector 
can be capable of autonomous replication or it can integrate 
into a host DNA. Viral vectors include, e.g., replication 
defective retroviruses, adenoviruses and adeno-associated 
viruses. 

[0179] Avector can include a 25466 nucleic acid in a form 
suitable for expression of the nucleic acid in a host cell. 
Preferably the recombinant expression vector includes one 
or more regulatory sequences operatively linked to the 
nucleic acid sequence to be expressed. The term “regulatory 
sequence” includes promoters, enhancers and other expres 
sion control elements (e.g., polyadenylation signals). Regu 
latory sequences include those Which direct constitutive 
expression of a nucleotide sequence, as Well as tissue 
speci?c regulatory and/or inducible sequences. The design 
of the expression vector can depend on such factors as the 
choice of the host cell to be transformed, the level of 
expression of protein desired, and the like. The expression 
vectors of the invention can be introduced into host cells to 
thereby produce proteins or polypeptides, including fusion 
proteins or polypeptides, encoded by nucleic acids as 
described herein (e.g., 25466 proteins, mutant forms of 
25466 proteins, fusion proteins, and the like). 

[0180] The recombinant expression vectors of the inven 
tion can be designed for expression of 25466 proteins in 
prokaryotic or eukaryotic cells. For example, polypeptides 
of the invention can be expressed in E. coli, insect cells (e.g., 
using baculovirus expression vectors), yeast cells or mam 
malian cells. Suitable host cells are discussed further in 
Goeddel, (1990) Gene Expression Technology: Methods in 
Enzymology 185, Academic Press, San Diego, Calif. Alter 
natively, the recombinant expression vector can be tran 
scribed and translated in vitro, for example using T7 pro 
moter regulatory sequences and T7 polymerase. 

[0181] Expression of proteins in prokaryotes is most often 
carried out in E. coli With vectors containing constitutive or 
inducible promoters directing the expression of either fusion 
or non-fusion proteins. Fusion vectors add a number of 
amino acids to a protein encoded therein, usually to the 
amino terminus of the recombinant protein. Such fusion 
vectors typically serve three purposes: 1) to increase expres 
sion of recombinant protein; 2) to increase the solubility of 
the recombinant protein; and 3) to aid in the puri?cation of 
the recombinant protein by acting as a ligand in affinity 
puri?cation. Often, a proteolytic cleavage site is introduced 
at the junction of the fusion moiety and the recombinant 
protein to enable separation of the recombinant protein from 
the fusion moiety subsequent to puri?cation of the fusion 
protein. Such enZymes, and their cognate recognition 
sequences, include Factor Xa, thrombin and enterokinase. 
Typical fusion expression vectors include pGEX (Pharmacia 
Biotech Inc; Smith, D. B. and Johnson, K. S. (1988) Gene 
67:31-40), pMAL (NeW England Biolabs, Beverly, Mass.) 
and pRIT5 (Pharmacia, PiscataWay, N] which fuse glu 
tathione S-transferase (GST), maltose E binding protein, or 
protein A, respectively, to the target recombinant protein. 

[0182] Puri?ed fusion proteins can be used in 25466 
activity assays, (e.g., direct assays or competitive assays 
described in detail beloW), or to generate antibodies speci?c 
or selective for 25466 proteins. In a preferred embodiment, 

Aug. 18, 2005 

a fusion protein expressed in a retroviral expression vector 
of the present invention can be used to infect bone marroW 
cells Which are subsequently transplanted into irradiated 
recipients. The pathology of the subject recipient is then 
examined after sufficient time has passed (e.g., six Weeks). 

[0183] To maximiZe recombinant protein expression in E. 
coli is to express the protein in a host bacteria With an 
impaired capacity to proteolytically cleave the recombinant 
protein (Gottesman, S., (1990) Gene Expression Technol 
ogy: Methods in Enzymology 185, Academic Press, San 
Diego, Calif. 119-128). Another strategy is to alter the 
nucleic acid sequence of the nucleic acid to be inserted into 
an expression vector so that the individual codons for each 
amino acid are those preferentially utiliZed in E. coli (Wada 
et al., (1992) Nucleic Acids Res. 20:2111-2118). Such alter 
ation of nucleic acid sequences of the invention can be 
carried out by standard DNA synthesis techniques. 

[0184] The 25466 expression vector can be a yeast expres 
sion vector, a vector for expression in insect cells, e.g., a 
baculovirus expression vector or a vector suitable for 
expression in mammalian cells. 

[0185] When used in mammalian cells, the expression 
vector’s control functions are often provided by viral regu 
latory elements. For example, commonly used promoters are 
derived from polyoma, Adenovirus 2, cytomegalovirus and 
Simian Virus 40. 

[0186] In another embodiment, the recombinant mamma 
lian expression vector is capable of directing expression of 
the nucleic acid preferentially in a particular cell type (e.g., 
tissue-speci?c regulatory elements are used to express the 
nucleic acid). Non-limiting examples of suitable tissue 
speci?c promoters include the albumin promoter (liver 
speci?c; Pinkert et al. (1987) Genes Dev. 1:268-277), lym 
phoid-speci?c promoters (Calame and Eaton (1988) Adv. 
Immunol. 43:235-275), in particular promoters of T cell 
receptors (Winoto and Baltimore (1989) EMBO J. 8:729 
733) and immunoglobulins (Banerji et al. (1983) Cell 
33:729-740; Queen and Baltimore (1983) Cell 33:741-748), 
neuron-speci?c promoters (e.g., the neuro?lament promoter; 
Byrne and Ruddle (1989) Proc. Natl. Acad. Sci. USA 
86:5473-5477), pancreas-speci?c promoters (Edlund et al. 
(1985) Science 230:912-916), and mammary gland-speci?c 
promoters (e.g., milk Whey promoter; US. Pat. No. 4,873, 
316 and European Application Publication No. 264,166). 
Developmentally-regulated promoters are also encom 
passed, for example, the murine hox promoters (Kessel and 
Gruss (1990) Science 249:374-379) and the ot-fetoprotein 
promoter (Campes and Tilghman (1989) Genes Dev. 3:537 
546). 
[0187] The invention further provides a recombinant 
expression vector comprising a DNA molecule of the inven 
tion cloned into the expression vector in an antisense ori 
entation. Regulatory sequences (e.g., viral promoters and/or 
enhancers) operatively linked to a nucleic acid cloned in the 
antisense orientation can be chosen Which direct the consti 
tutive, tissue speci?c or cell type speci?c expression of 
antisense RNA in a variety of cell types. The antisense 
expression vector can be in the form of a recombinant 
plasmid, phagemid or attenuated virus. For a discussion of 
the regulation of gene expression using antisense genes see 
Weintraub, H. et al., (1986) Reviews—Trends in Genetics 
1:1. 
































































