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(57) ABSTRACT 

The use of KIAA0551 polypeptides and polynucleotides in 
the design of protocols for the treatment of neuropathies, 
neuropathic pain, in?ammatory and chronic pain, neurode 
generative conditions such as Motor Neuron Disease, Par 
kinson’s Disease, AlZheimer’s Disease and other dementias, 
as Well as ischaemic damage in neuronal and cardiac tissues, 
through disease or infectious agents, among others, and 
diagnostic assays for such conditions. Also disclosed are 
methods for producing such polypeptides by recombinant 
techniques. 
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FIG. 2 

K|AAO551 mRNA expression in human tissues 
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KIAA0551 POLYNUCLEOTIDES AND 
POLYPEPTIDES USE 

FIELD OF THE INVENTION 

[0001] This invention relates to neW uses for polynucle 
otides and polypeptides encoded by them, to their use in 
therapy and in identifying compounds Which may be ago 
nists, antagonists and/or inhibitors Which are potentially 
useful in therapy, to production of such polypeptides and 
polynucleotides, and to the identi?cation of neW full-length 
polynucleotides and polypeptides. 

SUMMARY OF THE INVENTION 

[0002] In one aspect, the invention relates to neW uses of 
KIAA0551 polynucleotides and polypeptides (Nagase et al., 
1998, DNA Res. 5, 31-39. Genbank acc. no. AB011123). 
Such uses include the treatment and/or prophylaxis of neu 
ropathies, neuropathic pain, in?ammatory and chronic pain, 
neurodegenerative conditions such as Motor Neuron Dis 
ease, Parkinson’s Disease, AlZheimer’s Disease and other 
dementias, as Well as neuronal degeneration resulting from 
ischemic events, including cerebral ischemia after cardiac 
arrest, stroke and multi-infarct dementia and also after 
cerebral ischemic events such as those resulting from sur 
gery and/or during childbirth, hereinafter referred to as “the 
Diseases,” amongst others. 

[0003] Thus according to one aspect of the invention there 
is provided a method of treatment or prophylaxis of a 
neurotraumatic disease. Neurotraumatic diseases/events as 
de?ned herein include both open or penetrating head trauma, 
such as caused by surgery, or a closed head trauma injury, 
such as caused by an injury to the head region. Also included 
Within this de?nition is ischemic stroke, particularly to the 
brain area, transient ischemic attacks folloWing coronary 
by-pass and cognitive decline folloWing other transient 
ischemic conditions. 

[0004] In another aspect the invention relates to 
KIAA0551 recombinant materials and methods for their 
production. In a further aspect, the invention relates to 
methods for identifying agonists and antagonists/inhibitors 
using the materials provided by the invention, and treating 
conditions associated With KIAA0551 imbalance With the 
identi?ed compounds. In a still further aspect, the invention 
relates to diagnostic assays for detecting diseases associated 
With inappropriate KIAA0551 activity or levels. In a yet 
further aspect the invention relates to neWly identi?ed 
full-length KIAA0551 polynucleotides and to their use in 
therapy, diagnosis and methods for identifying antagonists 
and agonists. 

DESCRIPTION OF THE INVENTION 

[0005] In a ?rst aspect, the present invention relates to the 
use of a compound selected from: 

[0006] (a) a KIAA0551 polypeptide; 

[0007] (b) a compound Which activates a KIAA0551 
polypeptide; or 

[0008] (c) a compound Which inhibits a KIAA0551 
polypeptide; or 
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[0009] (d) a polynucleotide encoding a KIAA0551 
polypeptide, for the manufacture of a medicament for treat 
ing: 

[0010] neuropathies; 
[0011] (ii) neuropathic pain; 
[0012] (iii) in?ammatory and chronic pain; 

[0013] (iv) neurodegenerative conditions; 
[0014] (v) neurotraumatic disease or ischaemic dam 

age in cardiac tissues. 

[0015] Such KIAA0551 polypeptides include isolated 
polypeptides comprising an amino acid sequence Which has 
at least 95% identity, preferably at least 97-99% identity, to 
that of SEQ ID NO: 2 over the entire length of SEQ ID NO: 
2. Such polypeptides include those comprising the amino 
acid sequence of SEQ ID NO: 2. 

[0016] Further polypeptides of the present invention 
include isolated polypeptides in Which the amino acid 
sequence has at least 95% identity, preferably at least 
97-99% identity, to the amino acid sequence of SEQ ID NO: 
2 over the entire length of SEQ ID NO: 2. Such polypeptides 
include the polypeptide of SEQ ID NO: 2. 

[0017] Further peptides of the present invention include 
isolated polypeptides encoded by a polynucleotide compris 
ing the sequence contained in SEQ ID NO: 1. 

[0018] Such polypeptides are neW and form part of the 
present invention. 

[0019] Human KIAA0551 has been described as a partial 
cDNA sequence isolated from human brain (Nagase et al, 
1998, DNA Res. 5, 31-39). This sequence encodes a 
polypeptide With no assigned function but With some pre 
dicted structural similarity to Sterile 20-family of protein 
kinases, in particular to murine NIK (Su et al., 1997, EMBO 
J. 16, pp. 1279-1290). 

[0020] Using standard differential display techniques as 
Well as quantitative RT-PCR (TaqManTM) techniques, it has 
been shoWn that KIAA0551 mRNA is upregulated in dorsal 
root ganglia (DRGs) during rat sciatic neuropathy, a proce 
dure accompanied by increased sensitivity to somatic pain 
(SEQ ID NO: 3, SEQ ID NO: 5 and FIGS. 1a and b). The 
polynucleotide sequences SEQ ID NO: 3 and SEQ ID NO: 
5 represent the partial rat KIAA0551 cDNA fragments 
isolated in the differential display. The amino acid sequence 
of SEQ ID NO: 4 is the predicted polypeptide sequence 
encoded by the polynucleotide of SEQ ID NO: 3. The full 
length human KIAA0551 cDNA has been cloned from a 
human foetal brain cDNA library using standard PCR and 
RACE-PCR techniques (Ausubel et al. (Ed.), Current Pro 
tocols in Molecular Biology, Vol. 2, John Wiley & Sons, 
(1996)). The polynucleotide sequence SEQ ID NO: 1 rep 
resents full length human KIAA0551 cDNA. The amino 
acid sequence of SEQ ID NO: 2 is the predicted polypeptide 
sequence encoded by the polynucleotide of SEQ ID NO: 1. 
The full length KIAA0551 cDNA encodes 27 additional 
amino acids N-terminal to the published sequence Which 
completes the kinase domain. Analysis of the full-length 
protein reveals a putative kinase domain (amino acid resi 
dues 25-289), tWo NIK-like domains (amino acid residues 
290-506, 668-845) and a CNH domain (amino acid residues 
1059-1309) of unidenti?ed function. Using a ‘Prosite’ motif 
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search, putative tyrosine phosphorylation sites at tyrosine 
residues 321, 323 and 446, putative cAMP/cGMP-depen 
dent phosphorylation sites at serine residues 77, 259, 688, 
915 and 1021 and threonine residues 87 and 827, as Well as 
putative protein kinase C dependent phosphorylation sites at 
serine residues 255, 275, 528, 630, 755, 795, 968, 1104 and 
1348 and threonine residues 124, 309, 349, and 819 have 
been identi?ed. 

[0021] Recombinant human NAK protein has been 
expressed in HEK293 cells and has been shoWn, upon 
isolation, to be protein of 190 kDa (FIG. 3). Recombinant 
NAK protein displays enZymatic (kinase) activity, demon 
strated by the ability of recombinant NAK protein to phos 
phorylate myelin basic protein (MBP) (FIG. 4a). Further 
more, tWo C terminal truncates encoding amino acid 
residues 1-337 (NAK1-337) or 1-529 (NAK 1-529) display 
increased kinase activity (FIG. 4b), de?ning a core catalytic 
region and suggesting an inhibitory role of the C-terminus of 
the protein and a putative mode of posttranslational enZy 
matic regulation. 

[0022] Polypeptides of the present invention are believed 
to be members of the Sterile 20 (Ste20)-like protein kinase 
family of polypeptides (Fanger et al., 1997, Curr. Op. Genet. 
Dev. 7, 67-74), and shoW most homology to murine NIK (Su 
et al., 1997, EMBO J. 16, pp.1279-1290). They are therefore 
of interest because: 

[0023] i) such proteins have been shoWn to act as 
activators of the Stress-activated protein kinase 
(SAPK) pathWays, Which have been implicated in 
the regulation of apoptotic cell death in neuronal 
cells and tissues (Fanger et al., 1997, Curr. Op. 
Genet. Dev. 7, 67-74); 

[0024] ii) such proteins have been shoWn to act as 
activators of the NF-KB pathWay, Which has been 
implicated in in?ammation control (Malinin et al, 
Nature 385, pp. 540-544 (1997); Mercurio and Man 
ning, Curr. Op. Cell Biol. 11, pp. 226-232 (1999); 
Baeuerle, Cell 95, pp. 729-731 (1998); Yin et al., 
Nature 396, pp. 77-80 (1998)); 

[0025] iii) KIAA0551 mRNA is expressed broadly in 
human CNS (FIG. 2); and 

[0026] iv) the mRNA of the rat ortholog of 
KIAA0551 is upregulated during rat sciatic neuropa 
thy, a procedure accompanied by increased sensitiv 
ity to somatic pain (SEQ ID NO: 3, SEQ ID NO: 5 
and FIGS. 1a and b). 

[0027] These properties are hereinafter referred to as 
“KIAA0551 activity” or “KIAA0551 polypeptide activity” 
or “biological activity of KIAA0551”. Also included 
amongst these activities are antigenic and immunogenic 
activities of said KIAA0551 polypeptides, in particular the 
antigenic and immunogenic activities of the polypeptide of 
SEQ ID NO: 2. Preferably, a polypeptide of the present 
invention eXhibits at least one biological activity of 
KIAA0551. 

[0028] The polypeptides of the present invention may be 
in the form of the “mature” protein or may be a part of a 
larger protein such as a precursor or a fusion protein. It is 
often advantageous to include an additional amino acid 
sequence Which contains secretory or leader sequences, 
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pro-sequences, sequences Which aid in puri?cation such as 
multiple histidine residues, or an additional sequence for 
stability during recombinant production. 

[0029] The present invention also includes variants of the 
aforementioned polypeptides, that is polypeptides that vary 
from the referents by conservative amino acid substitutions, 
Whereby a residue is substituted by another With like char 
acteristics. Typical such substitutions are among Ala, Val, 
Leu and He; among Ser and Thr; among the acidic residues 
Asp and Glu; among Asn and Gln; and among the basic 
residues Lys and Arg; or aromatic residues Phe and Tyr. 
Particularly preferred are variants in Which several, 5-10, 
1-5, 1-3, 1-2 or 1 amino acids are substituted, deleted, or 
added in any combination. 

[0030] Polypeptides of the present invention can be pre 
pared in any suitable manner. Such polypeptides include 
isolated naturally occurring polypeptides, recombinantly 
produced polypeptides, synthetically produced polypep 
tides, or polypeptides produced by a combination of these 
methods. Means for preparing such polypeptides are Well 
understood in the art. 

[0031] In a further aspect, the present invention relates to 
KIAA0551 polynucleotides. Such polynucleotides include 
isolated polynucleotides comprising a nucleotide sequence 
encoding a polypeptide Which has at least 95% identity to 
the amino acid sequence of SEQ ID NO: 2, over the entire 
length of SEQ ID NO: 2. In this regard, polypeptides Which 
have at least 97% identity are highly preferred, Whilst those 
With at least 98-99% identity are more highly preferred, and 
those With at least 99% identity are most highly preferred. 
Such polynucleotides include a polynucleotide comprising 
the nucleotide sequence contained in SEQ ID NO: 1 encod 
ing the polypeptide of SEQ ID NO: 2. 

[0032] Further polynucleotides of the present invention 
include isolated polynucleotides comprising a nucleotide 
sequence that has at least 95% identity to a nucleotide 
sequence encoding a polypeptide of SEQ ID NO: 2, over the 
entire coding region. In this regard, polynucleotides Which 
have at least 97% identity are highly preferred, Whilst those 
With at least 98-99% identity are more highly preferred, and 
those With at least 99% identity are most highly preferred. 

[0033] Further polynucleotides of the present invention 
include isolated polynucleotides comprising a nucleotide 
sequence Which has at least 95% identity to SEQ ID NO: 1 
over the entire length of SEQ ID NO: 1. In this regard, 
polynucleotides Which have at least 97% identity are highly 
preferred, Whilst those With at least 98-99% identity are 
more highly preferred, and those With at least 99% identity 
are most highly preferred. Such polynucleotides include a 
polynucleotide comprising the polynucleotide of SEQ ID 
NO: 1 as Well as the polynucleotide of SEQ ID NO: 1. 

[0034] The invention also provides polynucleotides Which 
are complementary to all the above described polynucle 
otides. 

[0035] Such polynucleotides are neW and form part of the 
present invention. 

[0036] The nucleotide sequence of SEQ ID NO: 1 shoWs 
homology With the Sterile 20 family of protein kinases, of 
Which it is most similar to murine NIK (Su et al., 1997, 
EMBO J. 16, 1279-1290. Genbank acc. no. U88984) The 
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nucleotide sequence of SEQ ID NO: 1 is a cDNA sequence 
and comprises a polypeptide encoding sequence (nucleotide 
99 to 4178) encoding a polypeptide of 1360 amino acids, the 
polypeptide of SEQ ID NO: 2. The nucleotide sequence 
encoding the polypeptide of SEQ ID NO: 2 may be identical 
to the polypeptide encoding sequence contained in SEQ ID 
NO: 1 or it may be a sequence other than the one contained 
in SEQ ID NO: 1, Which, as a result of the redundancy 
(degeneracy) of the genetic code, also encodes the polypep 
tide of SEQ ID NO: 2. The polypeptide of the SEQ ID NO: 
2 is structurally related to other proteins of the Ste20-family 
of protein kinases, having homology and/or structural simi 
larity With murine NIK (Su et al., 1997, EMBO J. 16, 
1279-1290. Genbank acc. no. U88984). 

[0037] Preferred polypeptides and polynucleotides of the 
present invention are expected to have, inter alia, similar 
biological functions/properties to their homologous 
polypeptides and polynucleotides. Furthermore, preferred 
polypeptides and polynucleotides of the present invention 
have at least one KIAA0551 activity. 

[0038] Polynucleotides of the present invention may be 
obtained, using standard cloning and screening techniques, 
from a cDNA library derived from mRNA in cells of human 
foetal brain (Sambrook et al., Molecular Cloning: A Labo 
ratory Manual, 2nd Ed., Cold Spring Harbor Laboratory 
Press, Cold Spring Harbor, NY. (1989)). Polynucleotides of 
the invention can also be obtained from natural sources such 
as genomic DNA libraries or can be synthesiZed using Well 
knoWn and commercially available techniques. 

[0039] When polynucleotides of the present invention are 
used for the recombinant production of polypeptides of the 
present invention, the polynucleotide may include the cod 
ing sequence for the mature polypeptide, by itself; or the 
coding sequence for the mature polypeptide in reading frame 
With other coding sequences, such as those encoding a leader 
or secretory sequence, a pre-, or pro- or prepro- protein 
sequence, or other fusion peptide portions. For example, a 
marker sequence Which facilitates puri?cation of the fused 
polypeptide can be encoded. In certain preferred embodi 
ments of this aspect of the invention, the marker sequence is 
a hexa-histidine peptide, as provided in the pQE vector 
(Qiagen, Inc.) and described in GentZ et al., Proc Natl Acad 
Sci USA (1989) 86:821-824, or is an HA tag. The poly 
nucleotide may also contain non-coding 5‘ and 3‘ sequences, 
such as transcribed, non-translated sequences, splicing and 
polyadenylation signals, ribosome binding sites and 
sequences that stabiliZe mRNA. 

[0040] Further embodiments of the present invention 
include polynucleotides encoding polypeptide variants 
Which comprise the amino acid sequence of SEQ ID NO: 2 
and in Which several, for instance from 5 to 10, 1 to 5, 1 to 
3, 1 to 2 or 1, amino acid residues are substituted, deleted or 
added, in any combination. 

[0041] Recombinant polypeptides of the present invention 
may be prepared by processes Well knoWn in the art from 
genetically engineered host cells comprising expression 
systems. Accordingly, in a further aspect, the present inven 
tion relates to expression systems Which comprise a poly 
nucleotide or polynucleotides of the present invention, to 
host cells Which are genetically engineered With such 
expression systems and to the production of polypeptides of 
the invention by recombinant techniques. Cell-free transla 
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tion systems can also be employed to produce such proteins 
using RNAs derived from the DNA constructs of the present 
invention. 

[0042] For recombinant production, host cells can be 
genetically engineered to incorporate expression systems or 
portions thereof for polynucleotides of the present invention. 
Introduction of polynucleotides into host cells can be 
effected by methods described in many standard laboratory 
manuals, such as Davis et al., Basic Methods in Molecular 
Biology (1986) and Sambrook et al., Molecular Cloning: A 
Laboratory Manual, 2nd Ed., Cold Spring Harbor Labora 
tory Press, Cold Spring Harbor, NY. (1989). Preferred such 
methods include, for instance, calcium phosphate transfec 
tion, DEAE-dextran mediated transfection, microinjection, 
cationic lipid-mediated transfection, electroporation, trans 
duction, scrape loading, ballistic introduction or infection. 

[0043] Representative examples of appropriate hosts 
include bacterial cells, such as Streptococci, Staphylococci, 
E. coli, Streptomyces and Bacillus subtilis cells; fungal 
cells, such as yeast cells and Aspergillus cells; insect cells 
such as Drosophila S2 and Spodoptera Sf9 cells; animal 
cells such as CHO, COS, HeLa, C127, 3T3, BHK, HEK 293 
and BoWes melanoma cells; and plant cells. 

[0044] A great variety of expression systems can be used, 
for instance, chromosomal, episomal and virus-derived sys 
tems, e.g., vectors derived from bacterial plasmids, from 
bacteriophage, from transposons, from yeast episomes, from 
insertion elements, from yeast chromosomal elements, from 
viruses such as baculoviruses, papova viruses, such as 
SV40, vaccinia viruses, adenoviruses, foWl pox viruses, 
pseudorabies viruses and retroviruses, and vectors derived 
from combinations thereof, such as those derived from 
plasmid and bacteriophage genetic elements, such as 
cosmids and phagemids. The expression systems may con 
tain control regions that regulate as Well as engender expres 
sion. Generally, any system or vector Which is able to 
maintain, propagate or express a polynucleotide to produce 
a polypeptide in a host may be used. The appropriate 
nucleotide sequence may be inserted into an expression 
system by any of a variety of Well-known and routine 
techniques, such as, for example, those set forth in Sam 
brook et al., Molecular Cloning, A Laboratory Manual 
(supra). Appropriate secretion signals may be incorporated 
into the desired polypeptide to alloW secretion of the trans 
lated protein into the lumen of the endoplasmic reticulum, 
the periplasmic space or the extracellular environment. 
These signals may be endogenous to the polypeptide or they 
may be heterologous signals. 

[0045] Polypeptides of the present invention can be recov 
ered and puri?ed from recombinant cell cultures by Well 
knoWn methods including ammonium sulfate or ethanol 
precipitation, acid extraction, anion or cation exchange 
chromatography, phosphocellulose chromatography, hydro 
phobic interaction chromatography, af?nity chromatogra 
phy, hydroxylapatite chromatography and lectin chromatog 
raphy. Most preferably, high performance liquid 
chromatography is employed for puri?cation. Well knoWn 
techniques for refolding proteins may be employed to regen 
erate active conformation When the polypeptide is denatured 
during isolation and or puri?cation. 

[0046] This invention also relates to the use of polynucle 
otides of the present invention as diagnostic reagents. Detec 
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tion of a mutated form of the gene characterised by the 
polynucleotide of SEQ ID NO: 1 Which is associated With a 
dysfunction Will provide a diagnostic tool that can add to, or 
de?ne, a diagnosis of a disease, or susceptibility to a disease, 
Which results from under-expression, over-expression or 
altered expression of the gene. Individuals carrying muta 
tions in the gene may be detected at the DNA level by a 
variety of techniques. 

[0047] Nucleic acids for diagnosis may be obtained from 
a subject’s cells, such as from blood, urine, saliva, tissue 
biopsy or autopsy material. The genomic DNA may be used 
directly for detection or may be ampli?ed enZymatically by 
using PCR or other ampli?cation techniques prior to analy 
sis. RNA or cDNA may also be used in similar fashion. 
Deletions and insertions can be detected by a change in siZe 
of the ampli?ed product in comparison to the normal geno 
type. Point mutations can be identi?ed by hybridiZing ampli 
?ed DNA to labeled KIAA0551 nucleotide sequences. Per 
fectly matched sequences can be distinguished from 
mismatched duplexes by Rnase digestion or by differences 
in melting temperatures. DNA sequence differences may 
also be detected by alterations in electrophoretic mobility of 
DNA fragments in gels, With or Without denaturing agents, 
or by direct DNA sequencing (see, e.g., Myers et al., Science 
(1985) 230:1242). Sequence changes at speci?c locations 
may also be revealed by nuclease protection assays, such as 
Rnase and S1 protection or the chemical cleavage method 
(see Cotton et al., Proc Natl Acad Sci USA (1985) 85: 
4397-4401). In another embodiment, an array of oligonucle 
otides probes comprising KIAA0551 nucleotide sequence or 
fragments thereof can be constructed to conduct ef?cient 
screening of e. g., genetic mutations. Array technology meth 
ods are Well knoWn and have general applicability and can 
be used to address a variety of questions in molecular 
genetics including gene expression, genetic linkage, and 
genetic variability (see for example: M. Chee et al., Science, 
Vol 274, pp 610-613 (1996)). 

[0048] The diagnostic assays offer a process for diagnos 
ing or determining a susceptibility to the Diseases through 
detection of mutation in the KIAA0551 gene by the methods 
described. In addition, such diseases may be diagnosed by 
methods comprising determining from a sample derived 
from a subject an abnormally decreased or increased level of 
polypeptide or mRNA. Decreased or increased expression 
can be measured at the RNA level using any of the methods 
Well knoWn in the art for the quantitation of polynucleotides, 
such as, for example, nucleic acid ampli?cation, for instance 
PCR, RT-PCR, Rnase protection, Northern blotting and 
other hybridiZation methods. Assay techniques that can be 
used to determine levels of a protein, such as a polypeptide 
of the present invention, in a sample derived from a host are 
Well-knoWn to those of skill in the art. Such assay methods 
include radioimmunoassays, competitive-binding assays, 
Western Blot analysis and ELISA assays. 

[0049] Thus in another aspect, the present invention 
relates to a diagnostic kit Which comprises: 

[0050] (a) a polynucleotide of the present invention, 
preferably the nucleotide sequence of SEQ ID NO: 
1, or a fragment thereof; 

[0051] (b) a nucleotide sequence complementary to 
that of (a); 
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[0052] (c) a polypeptide of the present invention, 
preferably the polypeptide of SEQ ID NO: 2 or a 
fragment thereof; or 

[0053] (d) an antibody to a polypeptide of the present 
invention, preferably to the polypeptide of SEQ ID 
NO: 2. 

[0054] It Will be appreciated that in any such kit, (a), (b), 
(c) or (d) may comprise a substantial component. Such a kit 
Will be of use in diagnosing a disease or suspectability to a 
disease, particularly neuropathies, neuropathic pain, in?am 
matory and chronic pain, neurodegenerative conditions such 
as Motor Neuron Disease, Parkinson’s Disease, AlZheimer’s 
Disease and other dementias, as Well as ischaemic damage 
in neuronal and cardiac tissues, amongst others. 

[0055] The polypeptides of the invention or their frag 
ments or analogs thereof, or cells expressing them, can also 
be used as immunogens to produce antibodies immunospe 
ci?c for polypeptides of the present invention. The term 
“immunospeci?c” means that the antibodies have substan 
tially greater af?nity for the polypeptides of the invention 
than their af?nity for other related polypeptides in the prior 
art. 

[0056] Antibodies generated against polypeptides of the 
present invention may be obtained by administering the 
polypeptides or epitope-bearing fragments, analogs or cells 
to an animal, preferably a non-human animal, using routine 
protocols. For preparation of monoclonal antibodies, any 
technique Which provides antibodies produced by continu 
ous cell line cultures can be used. Examples include the 
hybridoma technique (Kohler, G. and Milstein, C., Nature 
(1975) 256:495-497), the trioma technique, the human 
B-cell hybridoma technique (KoZbor et al., Immunology 
Today (1983) 4:72) and the EBV-hybridoma technique 
(Cole et al., Monoclonal Antibodies and Cancer Therapy, 
77-96, Alan R. Liss, Inc., 1985). 

[0057] Techniques for the production of single chain anti 
bodies, such as those described in US. Pat. No. 4,946,778, 
can also be adapted to produce single chain antibodies to 
polypeptides of this invention. Also, transgenic mice, or 
other organisms, including other mammals, may be used to 
express humaniZed antibodies. 

[0058] The above-described antibodies may be employed 
to isolate or to identify clones expressing the polypeptide or 
to purify the polypeptides by af?nity chromatography. 

[0059] Antibodies against polypeptides of the present 
invention may also be employed to treat the Diseases, 
amongst others. 

[0060] In a further aspect, the present invention relates to 
genetically engineered soluble fusion proteins comprising a 
polypeptide of the present invention, or a fragment thereof, 
and various portions of the constant regions of heavy or light 
chains of immunoglobulins of various subclasses (IgG, IgM, 
IgA, IgE). Preferred as an immunoglobulin is the constant 
part of the heavy chain of human IgG, particularly IgG1, 
Where fusion takes place at the hinge region. In a particular 
embodiment, the Fc part can be removed simply by incor 
poration of a cleavage sequence Which can be cleaved With 
blood clotting factor Xa. Furthermore, this invention relates 
to processes for the preparation of these fusion proteins by 
genetic engineering, and to the use thereof for drug screen 
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ing, diagnosis and therapy. A further aspect of the invention 
also relates to polynucleotides encoding such fusion pro 
teins. Examples of fusion protein technology can be found 
in International Patent Application Nos. WO94/29458 and 
WO94/22914. 

[0061] Another aspect of the invention relates to a method 
for inducing an immunological response in a mammal Which 
comprises inoculating the mammal With a polypeptide of the 
present invention, adequate to produce antibody and/or T 
cell immune response to protect said animal from the 
Diseases hereinbefore mentioned, amongst others. Yet 
another aspect of the invention relates to a method of 
inducing immunological response in a mammal Which com 
prises, delivering a polypeptide of the present invention via 
a vector directing expression of the polynucleotide and 
coding for the polypeptide in vivo in order to induce such an 
immunological response to produce antibody to protect said 
animal from diseases. 

[0062] A further aspect of the invention relates to an 
immunological/vaccine formulation (composition) Which, 
When introduced into a mammalian host, induces an immu 
nological response in that mammal to a polypeptide of the 
present invention Wherein the composition comprises a 
polypeptide or polynucleotide of the present invention. The 
vaccine formulation may further comprise a suitable carrier. 
Since a polypeptide may be broken doWn in the stomach, it 
is preferably administered parenterally (for instance, subcu 
taneous, intramuscular, intravenous, or intradermal injec 
tion). Formulations suitable for parenteral administration 
include aqueous and non-aqueous sterile injection solutions 
Which may contain anti-oxidants, buffers, bacteriostats and 
solutes Which render the formulation instonic With the blood 
of the recipient; and aqueous and non-aqueous sterile sus 
pensions Which may include suspending agents or thicken 
ing agents. The formulations may be presented in unit-dose 
or multi-dose containers, for example, sealed ampoules and 
vials and may be stored in a freeZe-dried condition requiring 
only the addition of the sterile liquid carrier immediately 
prior to use. The vaccine formulation may also include 
adjuvant systems for enhancing the immunogenicity of the 
formulation, such as oil-in Water systems and other systems 
knoWn in the art. The dosage Will depend on the speci?c 
activity of the vaccine and can be readily determined by 
routine experimentation. 

[0063] Polypeptides of the present invention are respon 
sible for one or more biological functions, including one or 
more disease states, in particular the Diseases hereinbefore 
mentioned. It is therefore desirous to devise screening 
methods to identify compounds Which stimulate or Which 
inhibit the function of the polypeptide. Accordingly, in a 
further aspect, the present invention provides for a method 
of screening compounds to identify those Which stimulate or 
Which inhibit the function of the polypeptide. In general, 
agonists or antagonists may be employed for therapeutic and 
prophylactic purposes for such Diseases as hereinbefore 
mentioned. Compounds may be identi?ed from a variety of 
sources, for example, cells, cell-free preparations, chemical 
libraries, and natural product mixtures. Such agonists, 
antagonists or inhibitors so-identi?ed may be natural or 
modi?ed substrates, ligands, receptors, enZymes, etc., as the 
case may be, of the polypeptide; or may be structural or 
functional mimetics thereof (see Coligan et al, Current 
Protocols in Immunology 1(2): Chapter 5 (1991)). 
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[0064] The screening method may simply measure the 
binding of a candidate compound to the polypeptide, or to 
cells or membranes bearing the polypeptide, or a fusion 
protein thereof by means of a label directly or indirectly 
associated With the candidate compound. Alternatively, the 
screening method may involve competition With a labeled 
competitor. Further, these screening methods may test 
Whether the candidate compound results in a signal gener 
ated by activation or inhibition of the polypeptide, using 
detection systems appropriate to the cells bearing the 
polypeptide. Inhibitors of activation are generally assayed in 
the presence of a knoWn agonist and the effect on activation 
by the agonist by the presence of the candidate compound is 
observed. Constitutively active polypeptides may be 
employed in screening methods for inverse agonists or 
inhibitors, in the absence of an agonist or inhibitor, by 
testing Whether the candidate compound results in inhibition 
of activation of the polypeptide. Further, the screening 
methods may simply comprise the steps of mixing a candi 
date compound With a solution containing a polypeptide of 
the present invention, to form a mixture, measuring 
KIAA0551 activity in the mixture, and comparing the 
KIAA0551 activity of the mixture to a standard. Fusion 
proteins, such as those made from Fc portion and KIAA0551 
polypeptide, as hereinbefore described, can also be used for 
high-throughput screening assays to identify antagonists for 
the polypeptide of the present invention (see D. Bennett et 
al., J Mol Recognition, 8:52-58 (1995); and K. Johanson et 
al., J Biol Chem, 270(16):9459-9471 (1995)). 
[0065] The polynucleotides, polypeptides and antibodies 
to the polypeptide of the present invention may also be used 
to con?gure screening methods for detecting the effect of 
added compounds on the production of mRNA and polypep 
tide in cells. For example, an ELISA assay may be con 
structed for measuring secreted or cell associated levels of 
polypeptide using monoclonal and polyclonal antibodies by 
standard methods knoWn in the art. This can be used to 
discover agents Which may inhibit or enhance the production 
of polypeptide (also called antagonist or agonist, respec 
tively) from suitably manipulated cells or tissues. 

[0066] The polypeptide may be used to identify interacting 
proteins or other molecules. For example the identi?cation 
of interacting kinases may help to elucidate the signalling 
pathWay of Which KIAA0551 forms a part. These methods 
include, but are not limited to, tWo-hybrid system (Fields 
and Song, Nature 340, pp. 245-246 (1989); Durfee et al., 
Genes Dev. 7, pp. 555-569 (1993); Bartel and Fields, Meth 
ods in EnZymology 254, pp. 241-262 (1995)), )tgtll expres 
sion cloning (BlackWood and Eisenmann, Methods in EnZy 
mology 254, pp. 229-240 (1995)), expression screening for 
protein kinase substrates (Fukunaga and Hunter, EMBO J. 
16, pp. 1921-1933 (1997)) as Well as coimmunoprecipitation 
and Western blotting assays (Ransone, Methods in EnZy 
mology 254, pp. 491-496 (1995), Okamura et al., Methods 
in EnZymology 254, pp. 535-549 (1995)). These screening 
methods may also be used to identify agonists and antago 
nists of the polypeptide Which compete With the binding of 
the polypeptide to its receptors, if any. Standard methods for 
conducting such assays are Well understood in the art. 

[0067] Examples of potential polypeptide antagonists 
include antibodies or, in some cases, oligonucleotides or 
proteins Which are closely related to the ligands, substrates, 
receptors, enZymes, etc., as the case may be, of the polypep 
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tide, e.g., a fragment of the ligands, substrates, receptors, 
enZymes, etc.; or small molecules Which bind to the poly 
petide of the present invention but do not elicit a response, 
so that the activity of the polypeptide is prevented. 

[0068] Thus, in another aspect, the present invention 
relates to a screening kit for identifying agonists, antago 
nists, ligands, receptors, substrates, enZymes, etc. for 
polypeptides of the present invention; or compounds Which 
decrease or enhance the production of such polypeptides, 
Which comprises: 

[0069] (a) a polypeptide of the present invention; 

[0070] (b) a recombinant cell expressing a polypep 
tide of the present invention; 

[0071] (c) a cell membrane expressing a polypeptide 
of the present invention; or 

[0072] (d) antibody to a polypeptide of the present 
invention; 

[0073] Which polypeptide is preferably that of SEQ ID 
NO: 2. 

[0074] It Will be appreciated that in any such kit, (a), (b), 
(c) or (d) may comprise a substantial component. 

[0075] It Will be readily appreciated by the skilled artisan 
that a polypeptide of the present invention may also be used 
in a method for the structure-based design of an agonist, 
antagonist or inhibitor of the polypeptide, by: 

[0076] (a) determining in the ?rst instance the three 
dimensional structure of the polypeptide; 

[0077] (b) deducing the three-dimensional structure 
for the likely reactive or binding site(s) of an agonist, 
antagonist or inhibitor; 

0078 c s nthesin candidate com ounds that are y g P 
predicted to bind to or react With the deduced bind 
ing or reactive site; and 

[0079] (d) testing Whether the candidate compounds 
are indeed agonists, antagonists or inhibitors. 

[0080] It Will be further appreciated that this Will normally 
be an interative process. 

[0081] In a further aspect, the present invention provides 
methods of treating abnormal conditions such as, for 
instance, neuropathies, neuropathic pain, in?ammatory and 
chronic pain, neurodegenerative conditions such as Motor 
Neuron Disease, Parkinson’s Disease, AlZheimer’s Disease 
and other dementias, as Well as ischaemic damage in neu 
ronal and cardiac tissues, related to either an excess of, or an 
under-expression of, KIAA0551 polypeptide activity. 

[0082] If the activity of the polypeptide is in excess, 
several approaches are available. One approach comprises 
administering to a subject in need thereof an inhibitor 
compound (antagonist) as hereinabove described, optionally 
in combination With a pharmaceutically acceptable carrier, 
in an amount effective to inhibit the function of the polypep 
tide, such as, for example, by blocking the binding of 
ligands, substrates, receptors, enZymes, etc., or by inhibiting 
a second signal, and thereby alleviating the abnormal con 
dition. In another approach, soluble forms of the polypep 
tides still capable of binding the ligand, substrate, enZymes, 
receptors, etc. in competition With endogenous polypeptide 
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may be administered. Typical examples of such competitors 
include fragments of the KIAA0551 polypeptide. 

[0083] In still another approach, expression of the gene 
encoding endogenous KIAA0551 polypeptide can be inhib 
ited using expression blocking techniques. KnoWn such 
techniques involve the use of antisense sequences, either 
internally generated or externally administered (see, for 
example, O’Connor, J Neurochem (1991) 56560 in Oli 
godeoxynucleotides as Antisense Inhibitors of Gene Expres 
sion, CRC Press, Boca Raton, Fla. (1988)). Alternatively, 
oligonucleotides Which form triple helices (“triplexes”) With 
the gene can be supplied (see, for example, Lee et al., 
Nucleic Acids Res (1979) 6:3073; Cooney et al., Science 
(1988) 241:456; Dervan et al., Science (1991) 25111360). 
These oligomers can be administered per se or the relevant 
oligomers can be expressed in vivo. Synthetic antisense or 
triplex oligonucleotides may comprise modi?ed bases or 
modi?ed backbones. Examples of the latter include meth 
ylphosphonate, phosphorothioate or peptide nucleic acid 
backbones. Such backbones are incorporated in the anti 
sense or triplex oligonucleotide in order to provide protec 
tion from degradation by nucleases and are Well knoWn in 
the art. Antisense and triplex molecules synthesised With 
these or other modi?ed backbones also form part of the 
present invention. 

[0084] In addition, expression of the human KIAA0551 
polypeptide may be prevented by using riboZymes speci?c 
to the human KIAA0551 mRNA sequence. RiboZymes are 
catalytically active RNAs that can be natural or synthetic 
(see for example Usman, N, et al., Curr. Opin. Struct. Biol 
(1996) 6(4), 527-33.) Synthetic riboZymes can be designed 
to speci?cally cleave human KIAA0551 mRNAs at selected 
positions thereby preventing translation of the human 
KIAA0551 mRNAs into functional polypeptide. RiboZymes 
may be synthesised With a natural ribose phosphate back 
bone and natural bases, as normally found in RNA mol 
ecules. Alternatively the ribosymes may be synthesised With 
non-natural backbones to provide protection from ribonu 
clease degradation, for example, 2‘-O-methyl RNA, and may 
contain modi?ed bases. 

[0085] For treating abnormal conditions related to an 
under-expression of KIAA0551 and its activity, several 
approaches are also available. One approach comprises 
administering to a subject a therapeutically effective amount 
of a compound Which activates a polypeptide of the present 
invention, i.e., an agonist as described above, in combina 
tion With a pharmaceutically acceptable carrier, to thereby 
alleviate the abnormal condition. Alternatively, gene therapy 
may be employed to effect the endogenous production of 
KIAA0551 by the relevant cells in the subject. For example, 
a polynucleotide of the invention may be engineered for 
expression in a replication defective retroviral vector, as 
discussed above. The retroviral expression construct may 
then be isolated and introduced into a packaging cell trans 
duced With a retroviral plasmid vector containing RNA 
encoding a polypeptide of the present invention such that the 
packaging cell noW produces infectious viral particles con 
taining the gene of interest. These producer cells may be 
administered to a subject for engineering cells in vivo and 
expression of the polypeptide in vivo. For an overvieW of 
gene therapy, see Chapter 20, Gene Therapy and other 
Molecular Genetic-based Therapeutic Approaches, (and ref 
erences cited therein) in Human Molecular Genetics, T 
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Strachan and A P Read, BIOS Scienti?c Publishers Ltd 
(1996). Another approach is to administer a therapeutic 
amount of a polypeptide of the present invention in combi 
nation With a suitable pharmaceutical carrier. 

[0086] In a further aspect, the present invention provides 
for pharmaceutical compositions comprising a therapeuti 
cally effective amount of a polypeptide, such as the soluble 
form of a polypeptide of the present invention, agonist/ 
antagonist peptide or small molecule compound, in combi 
nation With a pharmaceutically acceptable carrier or excipi 
ent. Such carriers include, but are not limited to, saline, 
buffered saline, dextrose, Water, glycerol, ethanol, and com 
binations thereof. The invention further relates to pharma 
ceutical packs and kits comprising one or more containers 
?lled With one or more of the ingredients of the aforemen 
tioned compositions of the invention. Polypeptides and other 
compounds of the present invention may be employed alone 
or in conjunction With other compounds, such as therapeutic 
compounds. 
[0087] The composition Will be adapted to the route of 
administration, for instance by a systemic or an oral route. 
Preferred forms of systemic administration include injec 
tion, typically by intravenous injection. Other injection 
routes, such as subcutaneous, intramuscular, or intraperito 
neal, can be used. Alternative means for systemic adminis 
tration include transmucosal and transdermal administration 
using penetrants such as bile salts or fusidic acids or other 
detergents. In addition, if a polypeptide or other compounds 
of the present invention can be formulated in an enteric or 
an encapsulated formulation, oral administration may also 
be possible. Administration of these compounds may also be 
topical and/or localiZed, in the form of salves, pastes, gels, 
and the like. 

[0088] The dosage range required depends on the choice 
of peptide or other compounds of the present invention, the 
route of administration, the nature of the formulation, the 
nature of the subject’s condition, and the judgment of the 
attending practitioner. Suitable dosages, hoWever, are in the 
range of 0.1-100 pig/kg of subject. Wide variations in the 
needed dosage, hoWever, are to be expected in vieW of the 
variety of compounds available and the differing ef?ciencies 
of various routes of administration. For example, oral 
administration Would be expected to require higher dosages 
than administration by intravenous injection. Variations in 
these dosage levels can be adjusted using standard empirical 
routines for optimiZation, as is Well understood in the art. 

[0089] Polypeptides used in treatment can also be gener 
ated endogenously in the subject, in treatment modalities 
often referred to as “gene therapy” as described above. Thus, 
for example, cells from a subject may be engineered With a 
polynucleotide, such as a DNA or RNA, to encode a 
polypeptide ex vivo, and for example, by the use of a 
retroviral plasmid vector. The cells are then introduced into 
the subject. 

[0090] Polynucleotide and polypeptide sequences form a 
valuable information resource With Which to identify further 
sequences of similar homology. This is most easily facili 
tated by storing the sequence in a computer readable 
medium and then using the stored data to search a sequence 
database using Well knoWn searching tools, such as those in 
the GCG or Lasergene softWare packages. Accordingly, in a 
further aspect, the present invention provides for a computer 
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readable medium having stored thereon a polynucleotide 
comprising the sequence of SEQ ID NO: 1 and/or a polypep 
tide sequence encoded thereby. 

[0091] The folloWing de?nitions are provided to facilitate 
understanding-of certain terms used frequently hereinbe 
fore. 

[0092] “Antibodies” as used herein includes polyclonal 
and monoclonal antibodies, chimeric, single chain, and 
humaniZed antibodies, as Well as Fab fragments, including 
the products of an Fab or other immunoglobulin expression 
library. 
[0093] “Isolated” means altered “by the hand of man” 
from the natural state. If an “isolated” composition or 
substance occurs in nature, it has been changed or removed 
from its original environment, or both. For example, a 
polynucleotide or a polypeptide naturally present in a living 
animal is not “isolated,” but the same polynucleotide or 
polypeptide separated from the coexisting materials of its 
natural state is “isolated”, as the term is employed herein. 

[0094] “Polynucleotide” generally refers to any polyribo 
nucleotide or polydeoxribonucleotide, Which may be 
unmodi?ed RNA or DNA or modi?ed RNA or DNA. 

“Polynucleotides” include, Without limitation, single- and 
double-stranded DNA, DNA that is a mixture of single- and 
double-stranded regions, single- and double-stranded RNA, 
and RNA that is mixture of single- and double-stranded 
regions, hybrid molecules comprising DNA and RNA that 
may be single-stranded or, more typically, double-stranded 
or a mixture of single- and double-stranded regions. In 
addition, “polynucleotide” refers to triple-stranded regions 
comprising RNA or DNA or both RNA and DNA. The term 
“polynucleotide” also includes DNAs or RNAs containing 
one or more modi?ed bases and DNAs or RNAs With 

backbones modi?ed for stability or for other reasons. 
“Modi?ed” bases include, for example, tritylated bases and 
unusual bases such as inosine. A variety of modi?cations 
may be made to DNA and RNA; thus, “polynucleotide” 
embraces chemically, enZymatically or metabolically modi 
?ed forms of polynucleotides as typically found in nature, as 
Well as the chemical forms of DNA and RNA characteristic 
of viruses and cells. “Polynucleotide” also embraces rela 
tively short polynucleotides, often referred to as oligonucle 
otides. 

[0095] “Polypeptide” refers to any peptide or protein 
comprising tWo or more amino acids joined to each other by 
peptide bonds or modi?ed peptide bonds, i.e., peptide isos 
teres. “Polypeptide” refers to both short chains, commonly 
referred to as peptides, oligopeptides or oligomers, and to 
longer chains, generally referred to as proteins. Polypeptides 
may contain amino acids other than the 20 gene-encoded 
amino acids. “Polypeptides” include amino acid sequences 
modi?ed either by natural processes, such as post-transla 
tional processing, or by chemical modi?cation techniques 
Which are Well knoWn in the art. Such modi?cations are Well 
described in basic texts and in more detailed monographs, as 
Well as in a voluminous research literature. Modi?cations 
may occur anyWhere in a polypeptide, including the peptide 
backbone, the amino acid side-chains and the amino or 
carboxyl termini. It Will be appreciated that the same type of 
modi?cation may be present to the same or varying degrees 
at several sites in a given polypeptide. Also, a given 
polypeptide may contain many types of modi?cations. 
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Polypeptides may be branched as a result of ubiquitination, 
and they may be cyclic, With or Without branching. Cyclic, 
branched and branched cyclic polypeptides may result from 
post-translation natural processes or may be made by syn 
thetic methods. Modi?cations include acetylation, acylation, 
ADP-ribosylation, amidation, biotinylation, covalent attach 
ment of ?avin, covalent attachment of a heme moiety, 
covalent attachment of a nucleotide or nucleotide derivative, 
covalent attachment of a lipid or lipid derivative, covalent 
attachment of phosphotidylinositol, cross-linking, cycliZa 
tion, disul?de bond formation, demethylation, formation of 
covalent cross-links, formation of cystine, formation of 
pyroglutamate, formylation, gamma-carboxylation, glyco 
sylation, GPI anchor formation, hydroxylation, iodination, 
methylation, myristoylation, oxidation, proteolytic process 
ing, phosphorylation, prenylation, racemiZation, selenoyla 
tion, sulfation, transfer-RNA mediated addition of amino 
acids to proteins such as arginylation, and ubiquitination 
(see, for instance, Proteins-Structure and Molecular Proper 
ties, 2nd Ed., T. E. Creighton, W. H. Freeman and Company, 
NeW York, 1993; Wold, F., Post-translational Protein Modi 
?cations: Perspectives and Prospects, pgs. 1-12 in Post 
translational Covalent Modi?cation of Proteins, B. C. 
Johnson, Ed., Academic Press, NeW York, 1983; Seifter et 
al., “Analysis for protein modi?cations and nonprotein 
cofactors”, Meth EnZymol (1990) 182:626-646 and Rattan 
et al., “Protein Synthesis: Post-translational Modi?cations 
and Aging”, Ann NY. Acad Sci (1992) 663:48-62). 

[0096] “Full-length” refers to both isolated polynucleotide 
and polypeptide sequences. Within the meaning of the term 
as used herein, a polypeptide is full-length When it has the 
complete translated amino acid sequence of a naturally 
occuring polypeptide, prior to any subsequent processing, 
for example signal peptide cleavage, or conversion to an 
active form facilitated by protease cleavage of a precursor 
polypeptide form. The amino acid sequence of the natural 
full-length polypeptide can be predicted from the coding 
sequence of the DNA or RNA polynucleotides Which 
encodes it according to the established genetic code of the 
source organism or, if it is to be expressed in a host cell of 
a different species, the actual expressed polypeptide 
sequence Will be determined by the genetic code of the host. 
Such methods of prediction are Well knoWn in the art, and 
include translation softWare such as that in the Lasergene or 
GCG DNA and protein analysis softWare packages. It Will be 
appreciated by one skilled in the art that once the full-length 
polypeptide has been expressed in a host cell, it may be 
subject to further protease mediated processing, such as 
removal of a signal peptide, or cleavage to an active form. 
Full-length polypeptides include all those arising from dif 
ferential splicing of the primary mRNA transcript. Full 
length polypeptides encoded by the same genomic sequence 
may therefore be of different lengths according to Which 
exons, if any, have been excised from the primary mRNA 
during splicing. Such splicing and the consequences of this 
in terms of polypeptide length are Well knoWn to those 
skilled in the art. 

[0097] A polynucleotide is full-length if it has the full 
coding capacity to enable the production of a full-length 
polypeptide according to the de?nition hereinabove given 
When the polynucleotide is introduced into a suitable envi 
ronment for expression, for example When inserted into an 
expression vector and present in a compatible host. Full 
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length polynucleotides include those that arise as a result of 
differential splicing from the primary mRNA transcript. 
Thus full-length polynucleotides include those comprising 
all exons, or those Where one or more exons have been 

removed by splicing. 

[0098] “Variant” refers to a polynucleotide or polypeptide 
that differs from a reference polynucleotide or polypeptide, 
but retains essential properties. A typical variant of a poly 
nucleotide differs in nucleotide sequence from another, 
reference polynucleotide. Changes in the nucleotide 
sequence of the variant may or may not alter the amino acid 
sequence of a polypeptide encoded by the reference poly 
nucleotide. Nucleotide changes may result in amino acid 
substitutions, additions, deletions, fusions and truncations in 
the polypeptide encoded by the reference sequence, as 
discussed beloW. A typical variant of a polypeptide differs in 
amino acid sequence from another, reference polypeptide. 
Generally, differences are limited so that the sequences of 
the reference polypeptide and the variant are closely similar 
overall and, in many regions, identical. A variant and ref 
erence polypeptide may differ in amino acid sequence by 
one or more substitutions, additions, deletions in any com 
bination. Asubstituted or inserted amino acid residue may or 
may not be one encoded by the genetic code. Avariant of a 
polynucleotide or polypeptide may be a naturally occurring 
such as an allelic variant, or it may be a variant that is not 
knoWn to occur naturally. Non-naturally occurring variants 
of polynucleotides and polypeptides may be made by 
mutagenesis techniques or by direct synthesis. 

[0099] “Identity,” as knoWn in the art, is a relationship 
betWeen tWo or more polypeptide sequences or tWo or more 

polynucleotide sequences, as determined by comparing the 
sequences. In the art, “identity” also means the degree of 
sequence relatedness betWeen polypeptide or polynucleotide 
sequences, as the case may be, as determined by the match 
betWeen strings of such sequences. “Identity” and “similar 
ity” can be readily calculated by knoWn methods, including 
but not limited to those described in (Computational 
Molecular Biology, Lesk, A. M., ed., Oxford University 
Press, NeW York, 1988; Biocomputing: Informatics and 
Genome Projects, Smith, D. W., ed., Academic Press, NeW 
York, 1993; Computer Analysis of Sequence Data, Part I, 
Grif?n, A. M., and Griffin, H. G., eds., Humana Press, NeW 
Jersey, 1994; Sequence Analysis in Molecular Biology, von 
Heinje, G., Academic Press, 1987; and Sequence Analysis 
Primer; Gribskov, M. and Devereux, J., eds., M Stockton 
Press, NeW York, 1991; and Carillo, H., and Lipman, D., 
SIAM J. Applied Math., 48: 1073 (1988). Preferred methods 
to determine identity are designed to give the largest match 
betWeen the sequences tested. Methods to determine identity 
and similarity are codi?ed in publicly available computer 
programs. Preferred computer program methods to deter 
mine identity and similarity betWeen tWo sequences include, 
but are not limited to, the GCG program package (Devereux, 
J., et al., Nucleic Acids Research 12(1): 387 (1984)), 
BLASTP, BLASTN, and FASTA (Atschul, S. F. et al., J. 
Molec. Biol. 215: 403-410 (1990). The BLAST X program 
is publicly available from NCBI and other sources (BLAST 
Manual, Altschul, S., et al., NCBI NLM NIH Bethesda, Md. 
20894; Altschul, S., et al.,]. Mol. Biol. 215: 403-410 (1990). 
The Well knoWn Smith Waterman algorithm may also be 
used to determine identity. 
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[0100] Preferred parameters for polypeptide sequence 
comparison include the following: 

[0101] 1) Algorithm: Needleman and Wunsch, J. Mol 
Biol. 48: 443-453 (1970) Comparison matrix: BLOSSUM62 
from Hentikoff and Hentikoff, Proc. Natl. Acad. Sci. USA. 
89:10915-10919 (1992) 

[0102] Gap Penalty: 12 

[0103] Gap Length Penalty: 4 

[0104] Aprogram useful With these parameters is publicly 
available as the “gap” program from Genetics Computer 
Group, Madison Wis. The aforementioned parameters are 
the default parameters for peptide comparisons (along With 
no penalty for end gaps). 

[0105] Preferred parameters for polynucleotide compari 
son include the folloWing: 

[0106] 1) Algorithm: Needleman and Wunsch, J. Mol 
B101. 48; 443-453 (1970) 

[0107] Comparison matrix: matches=+10, mismatch=0 

[0108] Gap Penalty: 50 

[0109] Gap Length Penalty: 3 

[0110] Available as: The “gap” program from Genetics 
Computer Group, Madison Wis. These are the default 
parameters for nucleic acid comparisons. 

[0111] By Way of example, a polynucleotide sequence of 
the present invention may be identical to the reference 
sequence of SEQ ID NO: 1, that is be 100% identical, or it 
may include up to a certain integer number of nucleotide 
alterations as compared to the reference sequence. Such 
alterations are selected from the group consisting of at least 
one nucleotide deletion, substitution, including transition 
and transversion, or insertion, and Wherein said alterations 
may occur at the 5‘ or 3‘ terminal positions of the reference 
nucleotide sequence or anyWhere betWeen those terminal 
positions, interspersed either individually among the nucle 
otides in the reference sequence or in one or more contigu 
ous groups Within the reference sequence. The number of 
nucleotide alterations is determined by multiplying the total 
number of nucleotides in SEQ ID NO: 1 by the numerical 
percent of the respective percent identity(divided by 100) 
and subtracting that product from said total number of 
nucleotides in SEQ ID NO: 1, or: 

"Ea-(My), 

[0112] Wherein nn is the number of nucleotide alterations, 
xn is the total number of nucleotides in SEQ ID NO: 1, and 
y is, for instance, 0.70 for 70%, 0.80 for 80%, 0.85 for 85%, 
0.90 for 90%, 0.95 for 95%, etc., and Wherein any non 
integer product of XD and y is rounded doWn to the nearest 
integer prior to subtracting it from xn. Alterations of a 
polynucleotide sequence encoding the polypeptide of SEQ 
ID NO: 2 may create nonsense, missense or frameshift 
mutations in this coding sequence and thereby alter the 
polypeptide encoded by the polynucleotide folloWing such 
alterations. 

[0113] Similarly, a polypeptide sequence of the present 
invention may be identical to the reference sequence of SEQ 
ID NO: 2, that is be 100% identical, or it may include up to 
a certain integer number of amino acid alterations as com 
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pared to the reference sequence such that the % identity is 
less than 100%. Such alterations are selected from the group 
consisting of at least one amino acid deletion, substitution, 
including conservative and non-conservative substitution, or 
insertion, and Wherein said alterations may occur at the 
amino- or carboxy-terminal positions of the reference 
polypeptide sequence or anyWhere betWeen those terminal 
positions, interspersed either individually among the amino 
acids in the reference sequence or in one or more contiguous 
groups Within the reference sequence. The number of amino 
acid alterations for a given % identity is determined by 
multiplying the total number of amino acids in SEQ ID NO: 
2 by the numerical percent of the respective percent iden 
tity(divided by 100) and then subtracting that product from 
said total number of amino acids in SEQ ID NO: 2, or: 

[0114] Wherein n3 is the number of amino acid alterations, 
x3 is the total number of amino acids in SEQ ID NO: 2, and 
y is, for instance 0.70 for 70%, 0.80 for 80%, 0.85 for 85% 
etc., and Wherein any non-integer product of X3 and y is 
rounded doWn to the nearest integer prior to subtracting it 
from x8. 

[0115] “Homolog” is a generic term used in the art to 
indicate a polynucleotide or polypeptide sequence possess 
ing a high degree of sequence relatedness to a subject 
sequence. Such relatedness may be quanti?ed by determin 
ing the degree of identity and/or similarity betWeen the 
sequences being compared as hereinbefore described. Fall 
ing Within this generic term are the terms “ortholog”, 
meaning a polynucleotide or polypeptide that is the func 
tional equivalent of a polynucleotide or polypeptide in 
another species, and “paralog” meaning a functionally simi 
lar sequence When considered Within the same species. 

[0116] “Fusion protein” refers to a protein encoded by 
tWo, often unrelated, fused genes or fragments thereof. In 
one example, EP-A-0 464 discloses fusion proteins com 
prising various portions of constant region of immunoglo 
bulin molecules together With another human protein or part 
thereof. In many cases, employing an immunoglobulin Fc 
region as a part of a fusion protein is advantageous for use 
in therapy and diagnosis resulting in, for example, improved 
pharmacokinetic properties [see, e.g., EP-A 0232 262]. On 
the other hand, for some uses it Would be desirable to be able 
to delete the Fc part after the fusion protein has been 
expressed, detected and puri?ed. 

[0117] All publications, including but not limited to pat 
ents and patent applications, cited in this speci?cation are 
herein incorporated by reference as if each individual pub 
lication Were speci?cally and individually indicated to be 
incorporated by reference herein as though fully set forth. 

EXAMPLES 

Example 1 

Application of Differential Display to Neuropathic 
Pain 

[0118] The Differential Display Technique 

[0119] This PCR-based technique (Liang P, Pardee A B., 
Science 1992; 257:967-971) has several advantages over the 
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previous methods for isolating differentially expressed 
genes including: 

[0120] (I) The ability to simultaneously analyZe multiple 
samples, 

[0121] (II) The simultaneous detection of decreased and 
increased expression, 

[0122] (III) High sensitivity Which alloWs detection of 
loW-copy number mRNAs, 

[0123] (IV) LoW quantity of mRNA required, 

[0124] (V) Ability to detect mRNAs encoding novel mem 
bers of gene families that are easily lost as double-stranded 
molecules during subtractive hybridization, 

[0125] (VI) Fast procedure With band patterns obtained in 
tWo days and clones in four days. 

[0126] The general experimental approach is based on the 
generation of sub-populations of RT-PCR products on a 
polyacrylamide gel. TWo distinct PCR primers are utiliZed: 

[0127] 1) An anchored 3‘ oligo-(dT) primer dT12(G/C/ 
A)(G/C/A/T), With one of the tWelve possibilities, dTlzGG. 
Each primer therefore selects for approximately 1/12th of the 
mRNA. Since ~15,000 different species of mRNA are 
present in a given cell then a sub-set of approximately 1,250 
cDNAs is generated by each anchored primer. 

[0128] 2) A5‘ arbitrary primer of de?ned sequence Which, 
at an appropriate annealing temperature, Will hybridiZe to a 
proportion of each cDNA sub-set at a region of varying 
distances from their 3‘ end. 50-100 bands of different cDNA 
siZes Will be generated for a given arbitrary and anchored 
primer combination folloWing PCR ampli?cation. 

[0129] Inclusion of a radiolabeled nucleotide in the PCR 
reaction mixture alloWs the products to be visualiZed by 
autoradiography folloWing denaturing polyacrylamide gel 
electrophoresis. The use of different arbitrary 5‘ primers in 
combination With each of the tWelve 3‘ primers should lead 
to the display of the majority of transcripts present in a cell. 
Differential expression is assessed by visual comparison of 
the banding pattern across lanes. The vast majority of PCR 
products Will be identical betWeen samples, With the occa 
sional band differences representing a putative differentially 
expressed mRNA. The gel region containing the differential 
band is excised, the DNA eluted and reampli?ed using the 
original primer combination and then ?nally cloned into a 
plasmid vector. The clones are used to con?rm differential 
expression, either by using them directly as probes against 
Northern blots or by designing speci?c oligonucleotides for 
use in RT-PCR or in situ hybridiZation experiments. 

[0130] Experimental Design 
[0131] Differential display has previously been success 
fully utiliZed to identify genes expressed in regenerating 
motor and sensory neurons folloWing crush injury of the 
sciatic nerve (Livesey F J, O’Brien J A, Li M, Smith A G, 
Murphy L J, Hunt S P., Nature 1997; 390:614-618). We 
Wanted to identify genes associated With painful neuropathy, 
particularly With regard to diabetic neuropathy, one of the 
major complications of diabetes. We therefore used an 
animal model of neuropathic pain based on a unilateral 
partial injury of the sciatic nerve (SeltZer Z, Dubner R, Shir 
Y., Pain 1990, 43:205-218) and applied it to Zucker Diabetic 
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Fatty (ZDF) rats in addition to lean (LN) non-diabetic rats. 
Differential display Was then used to assess changes in gene 
expression in ipsilateral and contralateral L4 and L5 DRG. 
The presence of diabetes may augment/depress expression 
of injury-related genes and change expression of novel 
genes. A similar experimental design Was used to examine 
expression of groWth-associated proteins folloWing crush 
injury in control and streptoZotocin-induced diabetic rats 
(Mohiuddin L, Tomlinson, D R., Diabetes 1997; 46:2057 
2062). 
[0132] Approximately half the sciatic nerve Was unilater 
ally ligated high in the thigh of LN and hyperglycaemic ZDF 
rats. Thermal hyperalgesia Was assessed as a WithdraWal 
latency from a nociceptive temperature applied separately to 
each foot. 14 days post-surgery, thermal hyperalgesia Was 
tested and animals only used for differential display if they 
shoWed both guarding of the ipsilateral paW and a ratio of 
latency at day 14/pre-surgery baseline latency for the ipsi 
lateral side that was <08. L4 and L5 DRG Were isolated from 
the ipsilateral (L) and contralateral (R) side of hyperalgesic 
and sham-operated rats and total RNA prepared. DRG from 
several hyperalgesic animals Were also retained for in situ 
experiments. Differential display analysis Was performed 
using the Hieroglyph mRNA Pro?le System (Genomyx 
Corporation). 
[0133] Probably the major disadvantage reported With 
differential display is a potentially high false positive rate 
Where clones isolated from differential bands on a gel 
subsequently fail to replicate the expression pattern in 
con?rmation experiments. Therefore We incorporated sev 
eral strategies to diminish this possibility: 

[0134] (I) RNA isolations Were processed as a batch to 
increase standardiZation betWeen animals then aliquots of 
RNA pooled as detailed beloW. 

[0135] (II) For both ZDF and LN hyperalgesic rats, the 
animals Were divided into tWo pools (A and B) Which both 
had similar mean levels of hyperalgesia. This gave eight 
RNA sample lanes: 

POOL A POOL B POOL A POOL B 

ZDF ZDF ZDF ZDF LN LN LN LN 

(L) (R) (L) (R) (L) (R) (L) (R) 

[0136] Only changes that Were replicated betWeen the 
independent pools Were considered for further analysis. 

[0137] (III) Sham ZDF and sham LN controls Were 
included to give a further four lanes: 

Sham ZDF 

(L) (R) (L) (R) 

Sham ZDF Sham LN Sham LN 

[0138] (IV) Extended sequencing gels Were run on the 
GenomyxLR DNA sequencer to maximiZe resolution of 
bands and hence avoid cloning similarly migrating 
sequences. 
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[0139] (V) Long anchor and arbitrary primers Were used. 
Following loW stringency annealing for the ?rst feW cycles 
of PCR, these could be used under stringent conditions for 
subsequent cycles thereby preventing mispriming during the 
ampli?cation process. 

[0140] (VI) RNA samples Where no reverse transcriptase 
Was added Were also used as a template to check for the 
presence of DNA contamination from the RNA isolation 
procedure. 

[0141] Technique 
[0142] We utiliZed 22 different arbitrary primers Which 
can be used in combination With the 12 anchored primers to 
give a possible 264 primer combinations. Since 50-100 
bands are observed per gel, this number of combinations 
Would display around 20,000 mRNAs, the approximate 
number in a cell. HoWever this does not take into account the 
inevitable redundancy of the displays, i.e., some mRNAs 
Will be displayed more than once While others, particularly 
rare messages, Will not be detected. Despite incomplete 
coverage of the mRNA population With such primer com 
binations, the technique still provides an excellent chance of 
detecting important changes in gene expression under con 
ditions Where the number of genes differentially expressed is 
fairly high. 
[0143] A majority of clones isolated fail to match knoWn 
genes. This could be due to the mRNA identi?ed being novel 
or it may be a consequence of the 3‘ UTR targeting inherent 
With differential display and therefore represent the 3‘ UTR 
of a characterised mRNA Whose sequence in this region is 
unknoWn. This latter possibility is reduced in our system by 
the bands selected being betWeen 0.4 and 1.8 Kb Which 
increases the chance of obtaining sequence information in 
the coding region. The 5‘ upstream sequence of the con 
?rmed differential clones that appear novel are being deter 
mined using the 5‘ RACE method. 

[0144] The results demonstrate the ability of the technique 
to identify differentially expressed genes in a pain model 
When the appropriate experimental strategies are adopted. 

[0145] The polynucleotide sequences SEQ ID NO: 3 and 
SEQ ID NO: 5 are the sequences of tWo of the bands isolated 
by the hereinabove described differential display experi 
ment. The amino acid sequence of SEQ ID NO: 4 is the 
predicted polypeptide sequence encoded by the polynucle 
otide of SEQ ID NO: 3. 

[0146] Conclusions 

[0147] The polynucleotide sequences SEQ ID NO: 3 and 
SEQ ID NO: 5 identify KIAA0551 as a gene differentially 
expressed in L4 and L5 DRG in a rat model of neuropathic 
pain. This ?nding strongly indicates a role for KIAA0551 in 
the regulation of molecular processes associated With neu 
ropathy and neuropathic pain that might be involved in the 
development of hyperalgesia and neurodegeneration. 

Example 2 

Application of Quantitative RT-PCR (TaqManTM) to 
Neuropathic Pain 

[0148] Changes in KIAA0551 gene expression in ipsilat 
eral and contralateral L4 and L5 DRG of lean (LN) non 
diabetic rats in response to a unilateral partial injury of the 
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sciatic nerve as described above (SeltZer Z, Dubner R, Shir 
Y., Pain 1990, 43:205-218) Were also determined using 
TaqManTM quantitative PCR. TaqManTM is a knoWn quan 
titative PCR-technique for determination of starting concen 
trations of template, based on the 5‘-3‘ exonuclease activity 
of T hermus aquaticus (Taq) polymerase as described in Lie 
and Petropoulos, Curr. Op. Biotechnolgy 9, pp. 43-48 
(1998). RNA Was prepared from L4 and L5 DRG folloWing 
standard procedures and reverse transcribed in vitro (Sam 
brook et al., Molecular Cloning: A Laboratory Manual, 2nd 
Ed., Cold Spring Harbor Laboratory Press, Cold Spring 
Harbor, NY. (1989)). cDNA from this reaction Was then 
subjected to TaqManTM analysis using a ABI PRISMTM 
7700 Sequence Detector folloWing standard manufacturers 
instructions (PerkinElmer Applied Biosystems). Each data 
point represents triplicate values from a pool of reverse 
transcribed RNA from three hyperalgesic or sham operated 
control rats. 

[0149] The expression pro?le of KIAA0551 mRNA in 
human CNS and peripheral tissues Was determined by 
TaqManTM analysis of reverse transcribed human RNA 
(Clontech) as described above. 

[0150] Conclusions 

[0151] These data validate the ?ndings from the initial 
differential display and con?rm KIAA0551 as a gene 
upregulated in L4 and L5 DRG during neuropathic pain. In 
addition they shoW that KIAA0551 mRNA expression in L4 
and L5 DRG is permanently upregulated betWeen 7-28 days 
post sciatic ligation, further suggesting that this gene is 
involved in regulation of the molecular processes and sig 
nalling pathWays that are active during neuropathic pain. 
The potential role of KIAA0551 in neuropathies further 
suggests a general role for KIAA0551 in the regulation of 
neurodegenerative processes, particularly since the identi? 
cation of KIAA0551 as a gene expressed in human CNS 
implies further roles for this gene in the regulation of 
neuronal processes. 

Example 3 

Cloning of Full-length Human KIA0551 

[0152] A human foetal brain cDNA library Was con 
structed from reverse transcribed human foetal brain RNA 
(Clontech). This library Was used as a template to amplify 
the published partial KIAA0551 sequence (Nagase et al., 
1998, DNA Res.5, 31-39. Genbank acc. no. AB011123) 
using speci?c primer sets for the coding sequence. The 
polynucleotide sequence of the 5‘-end Was isolated by 
RACE-PCR folloWing standard procedures (Ausubel et al. 
(Ed.), Current Protocols in Molecular Biology, Vol. 2, John 
Wiley & Sons, (1996)), and Was used to generate a full 
length KIAA0551 construct. The full-length polynucleotide 
sequence is given in SEQ ID NO: 1 and the encoded 
polypeptide in SEQ ID NO: 2. 

Example 4 

Expression of Recombinant NAK Protein in 
HEK293 Cells and Demonstration of Kinase 
Activity Against Myelin Basic Protein (MBP) 

[0153] A mammalian NAK recombinant expression con 
struct containing hexa His and myc epitope tags 
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(pcDNA3.1.NAK-Hm) Was generated by cloning full-length 
human NAK cDNA into the mammalian expression vector 
pcDNA3.1-His-myc (Invitrogen) following standard proce 
dures (Sambrook et al., full reference page 5 line 31). In 
addition, tWo 5‘-teminally truncated human NAK cDNAs 
encoding His and myc epitope tagged NAK amino acids 
1-337 and 1-529, respectively, Were generated by PCR 
(Ausubel et al. (Ed), Current Protocols in Molecular Biol 
ogy, Vol. 2, John Wiley & Sons, (1996)) and cloned into 
pcDNA3.1-His-myc to give pcDNA3.1.NAK(1-337)-Hm 
and pcDNA3.1.NAK(1-529)-Hm. 

[0154] 4 pg of pcDNA3.1-His-myc, pcDNA3.1.NAK 
Hm, pcDNA3.1.NAK(1-337)-Hm or pcDNA3.1.NAK(1 
529)-Hm Were transfected into 3><106 HEK293 cells on 
10cm tissue culture dishes using LipofectAmine PlusTM 
(Life Technologies) reagent folloWing manufacturer’s 
instructions. 48h post transfection cells Were Washed once in 
ice-cold phosphate-buffered saline and lysed in 1 ml ice-cold 
lysis buffer (20 mM HEPES pH8.0, 50 mM NaF, 25 mM 
NaCl, 20 mM [3-glycerophosphate, 2 mM EDTA, 1 mM 
Na-vanadate, 0.5 mM DTT, supplemented With CompleteTM 
(Boehringer Mannheim) protease inhibitor) for 10 minutes 
at 4° C. Lysates Were cleared of debris by centrifugation for 
10 minutes at 14000 rpm at 4° C. Total protein concentration 
of cleared lysates Was determined by protein assay folloWing 
standard procedures (Ausubel et al. (Ed.), supra) and lysates 
Were stored at —80° C. until further analysis. 

[0155] Lysates Were analysed for NAK protein expression 
by discontinuous SDS-polyacrylamide gel electrophoresis. 
Gels Were transferred to nitrocellulose and NAK protein Was 
visualiZed by immunoblotting using anti-myc antibody 
9E10 (SantaCruZ) folloWing standard procedures (Ausubel 
et al. (Ed.), supra). 
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[0156] Expression levels of full-length and truncated 
recombinant human NAK proteins in transfected HEK293 
cells Were comparable. EnZymatic activity of HEK293 
derived NAK proteins Was determined folloWing immuno 
precipitation of NAK proteins from lysates containing 500 
pg total protein using 2 pg anti-myc (9E10) antibody (San 
taCruZ) folloWing standard procedures (Ausubel et al. (Ed.), 
supra). Immunoprecipitates Were Washed three times in 
ice-cold lysis buffer and once in ice-cold kinase buffer (20 
mM HEPES pH7.4, 20 mM [3-glycerophosphate, 10 mM 
NaF, 10 mM MgCl2, 1 mM DTT, 200 pM Na-vanadate). 
Kinase activity Was determined by incubation of immuno 
precipitates in 30 pl kinase assay buffer (20 mM HEPES 
pH7.4, 20 mM [3-glycerophosphate, 10 mM NaF, 10 mM 
MgCl2, 1 mM DTT, 200 pM Na-vanadate, 10 pM ATP, 250 
pig/ml myelin basic protein (MBP) (Sigma) and 165 pCi/ml 
y-32P-ATP (speci?c activity 5000 Ci/mmol; Amersham)) for 
30 minutes at 30° C. MBP Was bound to P81 chromatog 
raphy paper by spotting 15 pl of each reaction on pre-cut P81 
paper squares Which Were Washed 5><2 min in 75 mM 
orthophosphoric acid. Incorporation of phosphate in MBP 
Was determined by counting P81 paper squares With 4 ml of 
UltimaGoldTM XR scintillation ?uid (Packard) in a 2500TR 
scintillation counter (Packard). 

[0157] Conclusions 

[0158] These data con?rm NAK as an enZymatically 
active protein kinase. The ?nding that deletion of the C-ter 
minus increases kinase activity de?nes a core catalytic 
region Within aa1-337 and further suggests an inhibitory role 
of the C-terminus and the presence of a C-terminal negative 
regulatory domain. 

SEQUENCE LISTING 

<l60> NUMBER OF SEQ ID NOS: 5 

<2 10> SEQ ID NO 1 
<2ll> LENGTH: 4181 
<2 12> TYPE: DNA 

<2 13> ORGANISM: HOMO SAPIENS 

<400> SEQUENCE: l 

cacccgcatg aggacgcgag tgaaatagac caaggtggaa tttccaaggg aaaagcttcg 60 

gggtggtttt ggtccatttc tccagcgaag aagtagacat ggcgagcgac tccccggctc 120 

gaagcctgga tgaaatagat ctctcggctc tgagggaccc tgcagggatc tttgaattgg 180 

tggaacttgt tggaaatgga acatacgggc aagtttataa gggtcgtcat gtcaaaacgg 240 

gccagcttgc agccatcaag gttatggatg tcacagggga tgaagaggaa gaaatcaaac 300 

aagaaattaa catgttgaag aaatattctc atcaccggaa tattgctaca tactatggtg 360 

cttttatcaa aaagaaccca ccaggcatgg atgaccaact ttggttggtg atggagtttt 420 

gtggtgctgg ctctgtcacc gacctgatca agaacacaaa aggtaacacg ttgaaagagg 480 

agtggattgc atacatctgc agggaaatct tacgggggct gagtcacctg caccagcata 540 

aagtgattca tcgagatatt aaagggcaaa atgtcttgct gactgaaaat gcagaagtta 600 


















