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GENOTYPNG HUMAN 
UDP-GLUCURONSYLTRANSFERASE 2B15 

(UGT2B15) GENES 

INTRODUCTION 

0001. The metabolic processes commonly involved in the 
biotransformation of Xenobiotics have been classified into 
functionalization reactions (phase I reactions), in which 
lipophilic compounds are modified via monooxygenation, 
dealkylation, reduction, aromatization, or hydrolysis. These 
modified molecules can then be substrates for the phase II 
reactions, often called conjugation reactions, as they conju 
gate a functional group with a polar, endogenous compound. 
Drug glucuronidation, a major phase II conjugation reaction 
in the mammalian detoxification System, is catalyzed by the 
UDP-glucuronosyltransferases (UGTs) (Batt A M, et al. 
(1994) Clin Chim Acta 226:171-190; Burchell et al. (1995) 
Life Sci. 57:1819-31). 
0002 The UGTs are a family of enzymes that catalyze the 
glucuronic acid conjugation of a wide range of endogenous 
and exogenous Substrates including phenols, alcohols, 
amines and fatty acids. The reactions catalyzed by UGTs 
permit the conversion of a large range of toxic endogenous/ 
Xenobiotic compounds to more water-Soluble forms for 
Subsequent excretion (Parkinson A (1996) Toxicol Pathol 
24:48-57). 
0003. The UGT isoenzymes are located primarily in 
hepatic endoplasmic reticulum and nuclear envelope (Par 
kinson A (1996) Toxicol Pathol 24:48-57), though they are 
also expressed in other tissueS Such as kidney and skin. 
UGTs are encoded by a large multigene Superfamily that has 
evolved to produce catalysts with differing but overlapping 
substrate specificities. Three families, UGT1, UGT2, and 
UGT8, have been identified within the Superfamily. UGTs 
are assigned to one the Subfamilies based on amino acid 
Sequence identity, e.g., UGT1 family members have greater 
than 45% amino acid Sequence identity (Mackenzie et al. 
(1997) Pharmacogenetics 7:255-69). 
0004. A single gene encodes several human UGT1 iso 
forms, the Substrate Specificity of each of which is thought 
to arise from differential Splicing of a number of Substrate 
Specific 5-prime regions of a single mRNA transcript to a 
shared 3-prime portion. On the other hand, members of the 
mammalian UGT2 gene subfamily, which encode the odor 
ant and Steroid-metabolizing isoforms, show nucleotide dif 
ferences in Sequence throughout the length of the cDNAS. 
This suggested that the UGT2 isoenzymes are encoded by 
Several independent genes. The UGT2 genes have been 
further divided on the basis of their tissue-specific expres 
sion patterns into the UGT2A gene subfamily, which 
encodes olfactory-specific isoforms, and the UGT2B gene 
Subfamily, which encodes Steroid-metabolizing isoforms in 
the liver. Monaghan et al. (1994) Genomics 23:496499 
mapped the UGT2B9 and the UGT2B15 genes to chromo 
Some 4q13, giving a provisional ordering of the genes as 
UGT2B9-UGT2B4-UGT2B15. The UGT2B subfamily con 
tains phenobarbital-inducible genes, as well as numerous 
genes that are constitutively expressed and are involved in 
the glucuronidation of endogenous Steroids and biogenic 
amines (Mackenzie, et al. Supra.) Evidence Suggests that 
UGT2B4 is exclusively expressed in human liver, and not in 
human kidney. Levesque et al. (1997) Pharmacogenetics 
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7:317; and Coffman et al. (1997) Drug Metabol. and Dispos. 
25:1-4, describe UGT2B gene polymorphisms. 
0005. Alteration of the expression or function of UGTs 
may affect drug metabolism. For example, there may be 
common polymorphisms in the human UGT2B gene that 
alter expression or function of the protein product and cause 
drug exposure-related phenotypes. Thus, there is a need in 
the field to identify UGT2B polymorphisms in order to 
provide a better understanding of drug metabolism and the 
diagnosis of drug exposure-related phenotypes. 

SUMMARY OF THE INVENTION 

0006 Genetic sequence polymorphisms are identified in 
the UGT2B4, UGT2B7 and UGT2B15 genes, herein generi 
cally referred to as “UGT2B genes”. Nucleic acids compris 
ing the polymorphic Sequences are used in Screening assays, 
and for genotyping individuals. The genotyping information 
is used to predict an individuals rate of metabolism for 
UGT2B Substrates, potential drug-drug interactions, and 
adverse/side effects. Specific polynucleotides include the 
polymorphic UGT2B4 sequences set forth in SEQ ID 
NOS:25-38; the polymorphic UGT2B7 sequences set forth 
in SEQ ID NOS:84-111; and the polymorphic UGT2B15 
sequences set forth in SEQ ID NOs: 147-164. 
0007. The nucleic acid sequences of the invention may be 
provided as probes for detection of UGT2B locus polymor 
phisms, where the probe comprises a polymorphic Sequence 
of SEQ ID NOS:25-38; 84-111 and 147-164. The sequences 
may further be utilized as an array of oligonucleotides 
comprising two or more probes for detection of UGT2B 
locus polymorphisms. 
0008 Another aspect of the invention provides a method 
for detecting in an individual a polymorphism in UGT2B 
metabolism of a Substrate, where the method comprises 
analyzing the genome of the individual for the presence of 
at least one UGT2B polymorphism; wherein the presence of 
the predisposing polymorphism is indicative of an alteration 
in UGT2B expression or activity. The analyzing step of the 
method may be accomplished by detection of Specific bind 
ing between the individual's genomic DNA with an array of 
oligonucleotides comprising UGT2B locus polymorphic 
sequences. In other embodiments, the alteration in UGT2B 
expression or activity is tissue Specific, or is in response to 
a UGT2B modifier that induces or inhibits UGT2B expres 
SO. 

BRIEF DESCRIPTION OF THE SEQUENCE 
LISTING 

0009 UGT2B Reference Sequences. SEQ ID NOs: 1-6 
list the sequence of the reference UGT2B4 exons, where 
exon 1 is SEQ ID NO:1, exon 2 is SEQ ID NO:2 and so 
forth. Partial Sequence of the flanking introns is included; the 
boundaries are annotated in the SEOLIST. The cDNA 
sequence is set forth in SEQ ID NO:7, and the encoded 
amino acid sequence in SEQ ID NO:8. 
0010 SEQ ID NO:39 lists the sequence of the UGT2B7 
cDNA sequence, the encoded polypeptide is provided in 
SEQ ID NO:40. SEQ ID NOS:41-45 list the sequence of the 
reference UGT2B7 exons, where exon 1 is SEQ ID NO:41, 
exon 2 is SEQ ID NO:42 and so forth. Partial sequence of 
the flanking introns is included; the boundaries are annotated 
in the SEOLIST. 
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0011 SEQ ID NO:112 lists the sequence of the 
UGT2B15 cDNA sequence, the encoded polypeptide is 
provided in SEQ ID NO:113. SEQ ID NOS:114-118 list the 
sequence of the reference UGT2B15 exons, where exon 1 is 
SEQ ID NO:114, exon 2 is SEQ ID NO:115 and so forth. 
Partial Sequence of the flanking introns is included; the 
boundaries are annotated in the SEOLIST. 

0012 Primers. The PCR primers for amplification of 
polymorphic sequences are set forth as SEQ ID NOS:9-14; 
46-66, and 135-146. The primers used in Sequencing iso 
lated polymorphic Sequences are presented as SEQ ID 
NOs: 15-24; 67-83; and 119-134. 
0013 Polymorphisms. Polymorphic sequences of 
UGT2B4 are presented as SEQ ID NOS:25-38. Polymorphic 
sequences of UGT2B7 are presented as SEQ ID NOS:84 
111. Polymorphic sequences of UGT2B15 are presented as 
SEO ID NO:147-164. 

DESCRIPTION OF THE SPECIFIC 
EMBODIMENTS 

0.014 Pharmacogenetics is the association between an 
individual’s genotype and that individual’s ability to 
metabolize or react to a therapeutic agent. Differences in 
metabolism or target Sensitivity can lead to Severe toxicity or 
therapeutic failure by altering the relation between bioactive 
dose and blood concentration of the drug. Relationships 
between polymorphisms in metabolic enzymes or drug 
targets and both response and toxicity can be used to 
optimize therapeutic dose administration. 
0.015 Genetic polymorphisrns are identified in the 
UGT2B4, UGT2B7 and UGT2B15 genes. Nucleic acids 
comprising the polymorphic Sequences are used to Screen 
patients for altered metabolism for UGT2B substrates, 
potential drug-drug interactions, and adverse/side effects, as 
well as diseases that result from environmental or occupa 
tional exposure to toxins. The nucleic acids are used to 
establish animal, cell culture and in vitro cell-free models for 
drug metabolism. 
0016 Definitions 
0.017. It is to be understood that this invention is not 
limited to the particular methodology, protocols, cell lines, 
animal species or genera, constructs, and reagents described, 
as Such may vary. It is also to be understood that the 
terminology used herein is for the purpose of describing 
particular embodiments only, and is not intended to limit the 
scope of the present invention which will be limited only by 
the appended claims. 
0.018. As used herein the singular forms “a”, “and”, and 
“the' include plural referents unless the context clearly 
dictates otherwise. Thus, for example, reference to “a con 
Struct” includes a plurality of Such constructs and reference 
to “the UGT2B nucleic acid” includes reference to one or 
more nucleic acids and equivalents thereof known to those 
skilled in the art, and So forth. All technical and Scientific 
terms used herein have the same meaning as commonly 
understood to one of ordinary skill in the art to which this 
invention belongs unless clearly indicated otherwise. 
0.019 UGT2B4 reference sequence. The sequence of 
human UGT2B4 cDNA may be accessed through Genbank, 
accession number Y00317, and is provided in SEQ ID 
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NOS:1-7. The amino acid sequence of UGT2B4 is listed as 
SEQ ID NO:8. The sequence of human UGT2B7 may be 
accessed through Genbank, accession number 600068, and 
in the SEQLIST as described above. The sequence of human 
UGT2B15 may be accessed through Genbak, accession 
number 600069, and in the SEQLIST as described above. 
The nucleotide sequences provided herein differ from the 
published Sequence at certain positions throughout the 
Sequence. Where there is a discrepancy the provided 
Sequence is used as a reference. 
0020. The term “wild-type' may be used to refer to the 
reference coding sequences of UGT2B4, UGT2B7 and 
UGT2B15, and the term “variant', or “UGT2B' to refer to 
the provided variations in the UGT2B sequences. The 
UGT2B4, UGT2B7 and UGT2B15 sequences are generi 
cally referred to as “UGT2B”, and may be further distin 
guished by the Species, e.g. human, mouse, etc., or by the 
specific gene number, e.g. UGT2B4, UGT2B7, etc. Where 
there is no published form, Such as in the intron Sequences, 
the term wild-type may be used to refer to the most com 
monly found allele. It will be understood by one of skill in 
the art that the designation as “wild-type' is merely a 
convenient label for a common allele, and should not be 
construed as conferring any particular property on that form 
of the Sequence. 
0021 UGT2B polymorphic sequences. It has been found 
that specific sites in the UGT2B4, UGT2B7 and UGT2B15 
genes Sequence are polymorphic, i.e. Within a population, 
more than one nucleotide (G, A, T, C) is found at a specific 
position. Polymorphisms may provide functional differences 
in the genetic Sequence, through changes in the encoded 
polypeptide, changes in mRNA Stability, binding of tran 
scriptional and translation factors to the DNA or RNA, and 
the like. The polymorphisms are also used as Single nucle 
otide polymorphisms (SNPs) to detect genetic linkage to 
phenotypic variation in activity and expression of the par 
ticular UGT2B protein. 
0022 SNPs are generally biallelic systems, that is, there 
are two alleles that an individual may have for any particular 
marker. SNPs, found approximately every kilobase, offer the 
potential for generating very high density genetic maps, 
which will be extremely useful for developing haplotyping 
Systems for genes or regions of interest, and because of the 
nature of SNPs, they may in fact be the polymorphisms 
asSociated with the disease phenotypes under Study. The low 
mutation rate of SNPs also makes them excellent markers 
for Studying complex genetic traits. 

0023 SNPs are provided in the UGT2B4, UGT2B7 and 
UGT2B15 intron and exon sequences. Tables 4, 7 and 10, 
and the corresponding Sequence listing, provide both forms 
of each polymorphic sequence. For example, SEQID NO:37 
and 38 are the alternative forms of a single polymorphic Site. 
The provided Sequences also encompass the complementary 
Sequence corresponding to any of the provided polymor 
phisms. 

0024. In order to provide an unambiguous identification 
of the Specific Site of a polymorphism, Sequences flanking 
the polymorphic site are shown in the tables, where the 5' 
and 3' flanking Sequence is non-polymorphic, and the central 
position, shown in bold, is variable. It will be understood 
that there is no special significance to the length of non 
polymorphic flanking Sequence that is included, except to 
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aid in positioning the polymorphism in the genomic 
sequence. The UGT2B exon sequences have been published, 
and therefore one of each pair of the Sequences from exons 
in Tables 4, 7 and 10 are publically known sequence. The 
intron Sequence has not been published, and hence both 
forms of this polymorphic Sequence is novel. 

0025. As used herein, the term “UGT2B4, UGT2B7 and 
UGT2B15 genes” is intended to generically refer to both the 
wild-type and variant forms of the Sequence, unless Specifi 
cally denoted otherwise. AS it is commonly used in the art, 
the term “gene' is intended to refer to the genomic region 
encompassing the 5' UTR, exons, introns, and the 3' UTR. 
Individual Segments may be specifically referred to, e.g. 
exon 2, intron 5, etc. Combinations of Such segments that 
provide for a complete UGT2B protein may be referred to 
generically as a protein coding Sequence. 

0026) Nucleic acids of interest comprise the provided 
UGT2B nucleic acid sequence(s), as set forth in Tables 4, 7 
and 10. Such nucleic acids include short hybridization 
probes, protein coding Sequences, variant forms of UGT2B 
cDNA, Segments, e.g. exons, introns, etc., and the like. 
Methods of producing nucleic acids are well-known in the 
art, including chemical Synthesis, cDNA or genomic clon 
ing, PCR amplification, etc. 

0027) For the most part, DNA fragments will be of at 
least 15 nt, usually at least 20 nt, often at least 50 nt. Such 
small DNA fragments are useful as primers for PCR, hybrid 
ization Screening, etc. Larger DNA fragments, i.e. greater 
than 100 nt are useful for production of the encoded 
polypeptide, promoter motifs, etc. For use in amplification 
reactions, such as PCR, a pair of primers will be used. The 
exact composition of primer Sequences is not critical to the 
invention, but for most applications the primers will hybrid 
ize to the Subject Sequence under Stringent conditions, as 
known in the art. 

0028. The UGT2B nucleic acid sequences are isolated 
and obtained in Substantial purity, generally as other than an 
intact or naturally occurring mammalian chromosome. USu 
ally, the DNA will be obtained substantially free of other 
nucleic acid sequences that do not include a UGT2B 
Sequence or fragment thereof, generally being at least about 
50%, usually at least about 90% pure and are typically 
“recombinant”, i.e. flanked by one or more nucleotides with 
which it is not normally associated on a naturally occurring 
chromosome. 

0029. For screening purposes, hybridization probes of the 
polymorphic Sequences may be used where both forms are 
present, either in Separate reactions, Spatially Separated on a 
Solid phase matrix, or labeled Such that they can be distin 
guished from each other. ASSays may utilize nucleic acids 
that hybridize to one or more of the described polymor 
phisms. 

0.030. An array may include all or a subset of the poly 
morphisms listed in Tables 4, 7 and 10. One or both 
polymorphic forms may be present in the array, for example 
the polymorphism of SEQ ID NO:37 and 38 may be 
represented by either, or both, of the listed Sequences. 
Usually such an array will include at least 2 different 
polymorphic Sequences, i.e. polymorphisms located at 
unique positions within the locus, and may include all of the 
provided polymorphisms. Arrays of interest may further 
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comprise Sequences, including polymorphisms, of other 
genetic Sequences, particularly other Sequences of interest 
for pharmacogenetic Screening, e.g. UGT1, other UGT2 
Sequences, cytochrome oxidase polymorphisms, etc. The 
oligonucleotide Sequence on the array will usually be at least 
about 12 nt in length, may be the length of the provided 
polymorphic Sequences, or may extend into the flanking 
regions to generate fragments of 100 to 200 nt in length. For 
examples of arrays, see Ramsay (1998) Nat. Biotech. 
16:4044; Hacia et al. (1996) Nature Genetics 14:441-447; 
Lockhart et al. (1996) Nature Biotechnol. 14:1675-1680; 
and De Risi et al. (1996) Nature Genetics 14:457-460. 
0031) Nucleic acids may be naturally occurring, e.g. 
DNA or RNA, or may be synthetic analogs, as known in the 
art. Such analogs may be preferred for use as probes because 
of Superior Stability under assay conditions. Modifications in 
the native Structure, including alterations in the backbone, 
SugarS or heterocyclic bases, have been shown to increase 
intracellular Stability and binding affinity. Among useful 
changes in the backbone chemistry are phosphorothioates, 
phosphorodithioates, where both of the non-bridging oxy 
gens are Substituted with Sulfur, phosphoroamidites, alkyl 
phosphotriesters and boranophosphates. Achiral phosphate 
derivatives include 3'-O'-5'13 S-phosphorothioate, 
3'-S-5'-O-phosphorothioate, 3'-CH2-5'-O-phospho 
nate and 3'-NH-5'-O-phosphoroamidate. Peptide 
nucleic acids replace the entire ribose phosphodiester back 
bone with a peptide linkage. 
0032 Sugar modifications are also used to enhance sta 
bility and affinity. The a-anomer of deoxyribose may be 
used, where the base is inverted with respect to the natural 
b-anomer. The 2'-OH of the ribose sugar may be altered to 
form 2'-O-methyl or 2'-O-allyl sugars, which provides 
resistance to degradation without compromising affinity. 
0033 Modification of the heterocyclic bases must main 
tain proper base pairing. Some useful Substitutions include 
deoxyuridine for deoxythymidine; 5 methyl-2'-deoxycyti 
dine and 5-bromo-2'-deoxycytidine for deoxycytidine. 
5-propynyl-2'-deoxyuridine and 5-propynyl-2'-deoxycyti 
dine have been shown to increase affinity and biological 
activity when substituted for deoxythymidine and deoxycy 
tidine, respectively. 
0034. UGT2B polypeptides. A subset of the provided 
nucleic acid polymorphisms in UGT2B exons confer a 
change in the corresponding amino acid Sequence. Using the 
amino acid sequence provided in SEQ ID NO:8 as a refer 
ence for UGT2B4, the amino acid polymorphisms of the 
invention include lys easin, poS. 40; and glu->asp, poS. 454. 
Using the amino acid sequence provided in SEQ ID NO:40 
as a reference for UGT2B7, the amino acid polymorphisms 
of the invention include leu->phe, pos. 107; thr->ile, pos. 
179; and lyS->gln, poS. 430. Using the amino acid Sequence 
provided in SEQ ID NO:125 as a reference for UGT2B15, 
the amino acid polymorphisms of the invention include 
ser->gly, pos. 15; asp->tyr, pos. 85; leu->pro, pos. 170; 
his->gln, pos. 282; ala->val, pos. 398; val-sile, pos. 443; 
and thr->lys, pos. 523. 
0035 Polypeptides comprising at least one of the pro 
vided polymorphisms (UGT2BY polypeptides) are of inter 
est. The term “UGT2BY polypeptides” as used herein 
includes complete UGT2B protein forms, e.g. Such splicing 
variants as known in the art, and fragments thereof, which 
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fragments may comprise short polypeptides, epitopes, func 
tional domains, binding sites, etc.; and including fusions of 
the Subject polypeptides to other proteins or parts thereof. 
Polypeptides will usually be at least about 8 amino acids in 
length, more usually at least about 12 amino acids in length, 
and may be 20 amino acids or longer, up to Substantially the 
complete protein. 

0036) The UGT2B4, UGT2B7 and UGT2B15 genetic 
Sequences, including polymorphisms, may be employed for 
polypeptide Synthesis. For expression, an expression cas 
Sette may be employed, providing for a transcriptional and 
translational initiation region, which may be inducible or 
constitutive, where the coding region is operably linked 
under the transcriptional control of the transcriptional ini 
tiation region, and a transcriptional and translational termi 
nation region. Various transcriptional initiation regions may 
be employed that are functional in the expression host. The 
polypeptides may be expressed in prokaryotes or eukaryotes 
in accordance with conventional ways, depending upon the 
purpose for expression. Small peptides can also prepared by 
chemical Synthesis. 

0037 Substrate. A substrate is a chemical entity that is 
modified by UGT2B4, UGT2B7 or UGT2B15, usually 
under normal physiological conditions. Although the dura 
tion of drug action tends to be shortened by metabolic 
transformation, drug metabolism is not “detoxification'. 
Frequently the metabolic product has greater biologic activ 
ity than the drug itself. In Some cases the desirable phar 
macologic actions are entirely attributable to metabolites, 
the administered drugs themselves being inert. Likewise, the 
toxic Side effects of Some drugs may be due in whole or in 
part to metabolic products. 

0.038. Substrates can be either endogenous substrates, 
i.e., Substrates normally found within the natural environ 
ment of UGT2B, Such as estriol, or exogenous, i.e. Sub 
Strates that are not normally found within the natural envi 
ronment of UGT2B. UGT2B catalyzes glucuronidation of 
its substrates. The enzymes are specific for UDP-glucuronic 
acid, and not other UDP sugars. 

0039 Exemplary UGT2B4 substrates (i.e., substrates of 
wild-type UGT2B4 and/or UGT2B4Y polypeptides) include, 
but are not necessarily limited to estriol and the catechol 
estrogens 4-hydroxyestrone, and 2-hydroxyestriol, 2-ami 
nophenol, 4-methylumbellifereone, 1-naphthol, 4-hydroxy 
biphenyl and 4-nitrophenol, 2-aminophenol, 4-hydroxybi 
phenyl, menthol, etc., among other Substrates (Burchell et al. 
(1991) DNA Cell Biol 10:487494,Jin C J, et al. (1993) 
Biochem Biophy's Res Commun 194:496-503). 
0040 Exemplary UGT2B7 substrates (i.e., substrates of 
wild-type UGT2B7 and/or UGT2B7Ypolypeptides) include, 
but are not necessarily limited to oxazepam, hyodeoxycholic 
acid, estriol, S-naproxen, ketoprofen, ibuprofen, fenoprofen, 
clofibric acid (Patel et al (1995) Pharmacogenetics 5(1):43 
49), morphine (Coffman et al (1997) Drug Metabolism and 
DisDosition 25: 1-4), DMXAA (5,6-dimethylxantheonone 
4-acetic acid) (Miners et al (1997) Cancer Res 57:284), 
2-Hydroxy MF, 4 methylumbelliferone, carboxylic acid 
drugs (BP-7,8-trans diol) (Burchell et al., Supra.) 
0041 Exemplary UGT2B15 substrates (i.e., Substrates of 
wild-type UGT2B15 and/or UGT2B15Y polypeptides) 
include, but are not necessarily limited to 4-hydroxybiphe 
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nyl, 1-naphthol, 4 methylumbelliferone, maringenin, eugenol 
(Burchell et al., Supra.), simple phenolic compounds, 7-hy 
droxylated coumarins, flavonoids, anthraquinones, endog 
enous estrogens and androgens (Green et al. (1994) Drug 
Metabolism and Disposition 22:799. 
0042 Modifier. A modifier is a chemical agent that modu 
lates the action of a UGT2B molecule, either through 
altering its enzymatic activity (enzymatic modifier) or 
through modulation of expression (expression modifier, e.g., 
by affecting transcription or translation). In Some cases the 
modifier may also be a Substrate. 
0043 Pharmacokinetic parameters. Pharmacokinetic 
parameters provide fundamental data for designing Safe and 
effective dosage regimens. A drug's Volume of distribution, 
clearance, and the derived parameter, half-life, are particu 
larly important, as they determine the degree of fluctuation 
between a maximum and minimum plasma concentration 
during a dosage interval, the magnitude of Steady State 
concentration and the time to reach Steady State plasma 
concentration upon chronic dosing. Parameters derived from 
in Vivo drug administration are useful in determining the 
clinical effect of a particular UGT2B genotype. 
0044) Expression assay. An assay to determine the effect 
of a Sequence. polymorphism on UGT2B expression. 
Expression assays may be performed in cell-free extracts, or 
by transforming cells with a Suitable vector. Alterations in 
expression may occur in the basal level that is expressed in 
one or more cell types, or in the effect that an expression 
modifier has on the ability of the gene to be inhibited or 
induced. Expression levels of a variant alleles are compared 
by various methods known in the art. Methods for deter 
mining promoter or enhancer Strength include quantitation 
of the expressed natural protein; insertion of the variant 
control element into a vector with a reporter gene Such as 
B-galactosidase, luciferase, chloramphenicol acetyltrans 
ferase, etc. that provides for convenient quantitation; and the 
like. 

0045 Gel shift or electrophoretic mobility shift assay 
provides a simple and rapid method for detecting DNA 
binding proteins (Ausubel, F. M. et al. (1989) In: Current 
Protocols in Molecular Biology, Vol. 2, John Wiley and 
Sons, New York). This method has been used widely in the 
Study of Sequence-specific DNA-binding proteins, Such as 
transcription factors. The assay is based on the observation 
that complexes of protein and DNA migrate through a 
nondenaturing polyacrylamide gel more Slowly than free 
DNA fragments or double-stranded oligonucleotides. The 
gel shift assay is performed by incubating a purified protein, 
or a complex mixture of proteins (Such as nuclear or cell 
extract preparations), with an end-labeled DNA fragment 
containing the putative protein binding Site. The reaction 
products are then analyzed on a nondenaturing polyacryla 
mide gel. The specificity of the DNA-binding protein for the 
putative binding Site is established by competition experi 
ments using DNA fragments or oligonucleotides containing 
a binding Site for the protein of interest, or other unrelated 
DNA sequences. 

0046 Expression assays can be used to detect differences 
in expression of polymorphisms with respect to tissue speci 
ficity, expression level, or expression in response to expo 
Sure to various Substrates, and/or timing of expression 
during development. For example, since UGT2B4 is 
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expressed in liver, polymorphisms could be evaluated for 
expression in tissues other than liver, or expression in liver 
tissue relative to a reference UGT2B4 polypeptide. 
0047 Substrate screening assay. Substrate screening 
assays are used to determine the metabolic activity of a 
UGT2B protein or peptide fragment on a substrate. Many 
Suitable assays are known in the art, including the use of 
primary or cultured cells, genetically modified cells (e.g., 
where DNA encoding the UGT2B polymorphism to be 
Studied is introduced into the cell within an artificial con 
Struct), cell-free Systems, e.g. microSomal preparations or 
recombinantly produced enzymes in a Suitable buffer, or in 
animals, including human clinical trials (see, e.g., Burchell 
et al. (1995) Life Sci. 57: 1819-1831, specifically incorpo 
rated herein by reference. Where genetically modified cells 
are used, since most cell lines do not express UGT2B 
activity (liver cells lines being the exception), introduction 
of artificial construct for expression of the UGT2B poly 
morphism into many human and non-human cell lines does 
not require additional modification of the host to inactivate 
endogenous UGT2B expression/activity. Clinical trials may 
monitor Serum, urine, etc. levels of the Substrate or its 
metabolite(s). 
0.048 Typically a candidate substrate is input into the 
assay System, and the conversion to a metabolite is measured 
over time. The choice of detection system is determined by 
the Substrate and the Specific assay parameters. ASSays are 
conventionally run, and will include negative and positive 
controls, varying concentrations of Substrate and enzyme, 
etc. 

0049 Genotyping: UGT2B genotyping is performed by 
DNA or RNA sequence and/or hybridization analysis of any 
convenient Sample from a patient, e.g. biopsy material, 
blood Sample (serum, plasma, etc.), buccal cell Sample, etc. 
A nucleic acid Sample from an individual is analyzed for the 
presence of polymorphisms in UGT2B, particularly those 
that affect the activity or expression of UGT2B. Specific 
Sequences of interest include any polymorphism that leads to 
changes in basal expression in one or more tissues, to 
changes in the modulation of UGT2B expression by modi 
fiers, or alterations in UGT2B Substrate specificity and/or 
activity. 
0050 Linkage Analysis: Diagnostic screening may be 
performed for polymorphisms that are genetically linked to 
a phenotypic variant in UGT2B activity or expression, 
particularly through the use of microSatellite markers or 
SNPs. The microsatellite marker or SNP itself may not 
phenotypically expressed, but is linked to Sequences that 
result in altered activity or expression. Two polymorphic 
variants may be in linkage disequilibrium, i.e. where alleles 
show non-random associations between genes even though 
individual loci are in Hardy-Weinberg equilibrium. 
0051 Linkage analysis may be performed alone, or in 
combination with direct detection of phenotypically evident 
polymorphisms. The use of microSatellite markers for geno 
typing is well documented. For examples, See Mansfield et 
al. (1994) Genomics 24:225-233; and Ziegle et al. (1992) 
Genomics 14:1026-1031. The use of SNPs for genotyping is 
illustrated in Underhill et al. (1996) Proc Natl AcadSci USA 
93:196-200. 

0.052 Transgenic animals. The subject nucleic acids can 
be used to generate genetically modified non-human animals 
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or Site Specific gene modifications in cell lines. The term 
“transgenic' is intended to encompass genetically modified 
animals having a deletion or other knock-out of UGT2B4, 
UGT2B7 or UGT2B15 activity, having an exogenous 
UGT2B4, UGT2B7 or UGT2B15 gene that is stably trans 
mitted in the host cells, or having an exogenous UGT2B 
promoter operably linked to a reporter gene. Transgenic 
animals may be made through homologous recombination, 
where the UGT2B locus is altered. Alternatively, a nucleic 
acid construct is randomly integrated into the genome. 
Vectors for Stable integration include plasmids, retroviruses 
and other animal viruses, YACs, and the like. Of interest are 
transgenic mammals, e.g. cows, pigs, goats, horses, etc., and 
particularly rodents, e.g. rats, mice, etc. 
0053 Genetically Modified Cells. Primary or cloned cells 
and cell lines are modified by the introduction of vectors 
comprising UGT2B4, UGT2B7 and UGT2B15 genetic 
polymorphisms. The gene may comprise one or more variant 
Sequences, preferably a haplotype of commonly occurring 
combinations. In one embodiment of the invention, a panel 
of two or more genetically modified cell lines, each cell line 
comprising a UGT2B polymorphism, are provided for Sub 
Strate and/or expression assays. The panel may further 
comprise cells genetically modified with other genetic 
Sequences, including polymorphisms, particularly other 
Sequences of interest for pharmacogenetic Screening, e.g. 
UGT1, other UGT2 sequences, cytochrome oxidase poly 
morphisms, etc. 

0054 Vectors useful for introduction of the gene include 
plasmids and viral vectors, e.g. retroviral-based vectors, 
adenovirus vectors, etc. that are maintained transiently or 
Stably in mammalian cells. A wide variety of vectors can be 
employed for transfection and/or integration of the gene into 
the genome of the cells. Alternatively, micro-injection may 
be employed, fusion, or the like for introduction of genes 
into a Suitable host cell. 

0055 Genotyping Methods 
0056. The effect of a polymorphism in the UGT2B4, 
UGT2B7 or UGT2B15 gene sequence on the response to a 
particular substrate or modifier is determined by in vitro or 
in Vivo assayS. Such assays may include monitoring the 
metabolism of a Substrate during clinical trials to determine 
the UGT2B enzymatic activity, specificity or expression 
level. Generally, in vitro assays are useful in determining the 
direct effect of a particular polymorphism, while clinical 
Studies will also detect an enzyme phenotype that is geneti 
cally linked to a polymorphism. 

0057 The response of an individual to the substrate or 
modifier can then be predicted by determining the UGT2B 
genotype, with respect to the polymorphism. Where there is 
a differential distribution of a polymorphism by racial back 
ground, guidelines for drug administration can be generally 
tailored to a particular ethnic group. 

0058. The basal expression level in different tissue may 
be determined by analysis of tissue samples from individuals 
typed for the presence or absence of a Specific polymor 
phism. Any convenient method may be used, e.g. ELISA, 
RIA, etc. for protein quantitation, northern blot or other 
hybridization analysis, quantitative RT-PCR, etc. for mRNA 
quantitation. The tissue Specific expression is correlated 
with the genotype. 
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0059) The alteration of UGT2B expression in response to 
a modifier is determined by administering or combining the 
candidate modifier with an expression System, e.g. animal, 
cell, in vitro transcription assay, etc. The effect of the 
modifier on UGT2B transcription and/or steady state mRNA 
levels is determined. AS with the basal expression levels, 
tissue specific interactions are of interest. Correlations are 
made between the ability of an expression modifier to affect 
UGT2B activity, and the presence of the provided polymor 
phisms. A panel of different modifiers, cell types, etc. may 
be screened in order to determine the effect under a number 
of different conditions. 

0060 A UGT2B polymorphism that results in altered 
enzyme activity or Specificity is determined by a variety of 
assays known in the art. The enzyme may be tested for 
metabolism of a Substrate in vitro, for example in defined 
buffer, or in cell or subcellular lysates, where the ability of 
a substrate to be metabolized by UGT2B4, UGT2B7 or 
UGT2B15 under physiologic conditions is determined. 
Where there are not significant issues of toxicity from the 
Substrate or metabolite(s), in Vivo human trials may be 
utilized, as previously described. 

0061 The genotype of an individual is determined with 
respect to the provided UGT2B4, UGT2B7 and UGT2B15 
polymorphisms. The genotype is useful for determining the 
presence of a phenotypically evident polymorphism, and for 
determining the linkage of a polymorphism to phenotypic 
change. 

0.062. A number of methods are available for analyzing 
nucleic acids for the presence of a Specific Sequence. Where 
large amounts of DNA are available, genomic DNA is used 
directly. Alternatively, the region of interest is cloned into a 
Suitable vector and grown in Sufficient quantity for analysis. 
The nucleic acid may be amplified by conventional tech 
niques, such as the polymerase chain reaction (PCR), to 
provide Sufficient amounts for analysis. The use of the 
polymerase chain reaction is described in Saiki et al. (1985) 
Science 230:1350-1354, and a review of current techniques 
may be found in Sambrook et al. Molecular Cloning: A 
Laboratory Manual, CSH Press 1989, pp. 14.2-14.33. Ampli 
fication may be used to determine whether a polymorphism 
is present, by using a primer that is specific for the poly 
morphism. Alternatively, various methods are known in the 
art that utilize oligonucleotide ligation as a means of detect 
ing polymorphisms, for examples see Riley et al. (1990) 
Nucleic Acids Res 18:2887-2890; and Delahunty et al. 
(1996) Am J Hum Genet 58:1239-1246. 
0.063 A detectable label may be included in an amplifi 
cation reaction. Suitable labels include fluorochromes, e.g. 
fluorescein isothiocyanate (FITC), rhodamine, Texas Red, 
phycoerythrin, allophycocyanin, 6-carboxyfluorescein 
(6-FAM), 2,7-dimethoxy-4,5'-dichloro-6-carboxyfluores 
cein (JOE), 6-carboxy-X-rhodamine (ROX), 6-carboxy-2, 
4,7,4,7-hexachlorofluorescein (HEX), 5-carboxyfluores 
cein (5-FAM) O N,N,N',N'-tetramethyl-6- 
carboxyrhodamine (TAMRA), radioactive labels, e.g. *p, 
S.H; etc. The label may be a two stage system, where the 

amplified DNA is conjugated to biotin, haptens, etc. having 
a high affinity binding partner, e.g. avidin, Specific antibod 
ies, etc., where the binding partner is conjugated to a 
detectable label. The label may be conjugated to one or both 
of the primers. Alternatively, the pool of nucleotides used in 
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the amplification is labeled, So as to incorporate the label 
into the amplification product. 

0064. The sample nucleic acid, e.g. amplified or cloned 
fragment, is analyzed by one of a number of methods known 
in the art. The nucleic acid may be sequenced by dideoxy or 
other methods. Hybridization with the variant Sequence may 
also be used to determine its presence, by Southern blots, dot 
blots, etc. The hybridization pattern of a control and variant 
Sequence to an array of oligonucleotide probes immobilized 
on a solid support, as described in U.S. Pat. No. 5,445,934, 
or in WO95/35505, may also be used as a means of detecting 
the presence of variant Sequences. Single Strand conforma 
tional polymorphism (SSCP) analysis, denaturing gradient 
gel electrophoresis (DGGE), mismatch cleavage detection, 
and heteroduplex analysis in gel matrices are used to detect 
conformational changes created by DNA sequence variation 
as alterations in electrophoretic mobility. Alternatively, 
where a polymorphism creates or destroys a recognition site 
for a restriction endonuclease (restriction fragment length 
polymorphism, RFLP), the sample is digested with that 
endonuclease, and the products size fractionated to deter 
mine whether the fragment was digested. Fractionation is 
performed by gel or capillary electrophoresis, particularly 
acrylamide or agarose gels. 

0065. In one embodiment of the invention, an array of 
oligonucleotides are provided, where discrete positions on 
the array are complementary to one or more of the provided 
polymorphic Sequences, e.g. oligonucleotides of at least 12 
nt, frequently 20 nt, or larger, and including the Sequence 
flanking the polymorphic position. Such an array may com 
prise a Series of oligonucleotides, each of which can spe 
cifically hybridize to a different polymorphism. For 
examples of arrays, see Hacia et al. (1996) Nat Genet 
14:441-447 and DeRisi et a. (1996) Nat Genet 14:457-460. 
0066. The genotype information is used to predict the 
response of the individual to a particular UGT2B substrate 
or modifier. Where an expression modifier inhibits UGT2B 
expression, then drugs that are a UGT2B substrate will be 
metabolized more slowly if the modifier is co-administered. 
Where an expression modifier induces UGT2B expression, 
a co-administered Substrate will typically be metabolized 
more rapidly. Similarly, changes in UGT2B activity will 
affect the metabolism of an administered drug. The phar 
macokinetic effect of the interaction will depend on the 
metabolite that is produced, e.g. a prodrug is metabolized to 
an active form, a drug is metabolized to an inactive form, an 
environmental compound is metabolized to a toxin, etc. 
Consideration is given to the route of administration, drug 
drug interactions, drug dosage, etc. 

EXAMPLES 

0067. The following examples are put forth so as to 
provide those of ordinary skill in the art with a complete 
disclosure and description of how to make and use the 
Subject invention, and are not intended to limit the Scope of 
what is regarded as the invention. Efforts have been made to 
ensure accuracy with respect to the numbers used (e.g., 
amounts, temperature, concentrations, etc.) but Some experi 
mental errors and deviations should be allowed for. Unless 
otherwise indicated, parts are parts by weight, molecular 
weight is average molecular weight, temperature is in 
degrees centigrade; and pressure is at or near atmospheric. 
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EXAMPLE 1. 

Genotyping UGT2B4 
0068. Materials and Methods 
0069 DNA Samples. Blood specimens from approxi 
mately 48 individuals were collected after obtaining 
informed consent. All Samples were Stripped of personal 
identifiers to maintain confidentiality. The only data associ 
ated with a given blood Samples was gender and Self 
reported major racial group designations in the United States 
(Caucasian, Hispanic, African American). Genomic DNA 
was isolated from these Samples using Standard techniques. 
DNA was Stored either as a concentrated Solution, or in a 
dried form in microtiter plates. 
0070 PCR amplifications. The primers used to amplify 
exons in which polymorphisms were found are shown in 
Table 1, and were designed with NBI's Oligo version 5.1 
program. Sequences for exons in which no polymorphisms 
were found are not shown. 

TABLE 1. 

UGT2B4 PCR Primers. 
Primary PCR Amplification 

Forward/ SEQ 
Region Reverse ID NO Sequence 

UGT2B4 F 9. taccttittagttgttctotttgtca 
Exon 1 R 10. titcctggagtcttctgtatga 
UGT2B4 F 11. catcc cittgttcttctoatt 
Exon 4 R 12. cgggactggaaaataaatat 
UGT2B4 F 13. ggggttt caccgtgtta 
Exon 6 R 14. aaag.ccaag cago actaa 

0071 Twenty-five nanograms of g|DNA were amplified 
in the primary amplifications using the Perkin Elmer Gene 
Amp PCR kit according to the manufacturers instructions in 
25 ul reactions with AmpliTaq Gold DNA polymerase. 
Reactions contained 25 mM MgCl2 and 0.2 uM of each 
primer. Thermal cycling was performed using a GeneAmp 
PCR System 9600 PCR machine (Perkin Elmer), utilizing a 
touch-down PCR protocol. The protocol, unless indicated 
otherwise in Table 2, consisted of an initial incubation of 95 
C. for 10 min, followed by ten cycles of 95° C. for 20 sec, 
64° C. (minus 1 C. per cycle) for 20 sec, 72 C. for 2 min, 
six cycles of 95°C. for 20 sec, 54° C. for 20 sec, 72° C. for 
2 min, and nineteen cycles of 95 C. for 20 sec, 54 C. for 
20 sec, 72 C. for 2 min (plus 15 sec per cycle), and one final 
extension step of 72 C. for 10 min. 
0.072 For the secondary PCR reactions, one microliter of 
each primary PCR reaction was re-amplified using the 
primary PCR primers. The thermal cycling profile that was 
used for the primary PCR for an exon was also used for the 
secondary PCR. 

TABLE 2 

Cycling Profile Modifications 

Exon Primary PCR Secondary PCR 

1 Touch-Down POR step: 8 cycles 
64 C. (minus 1 C. per cycle), for 15 sec 
Total Number of cycles: 35 

same as Primary POR 
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TABLE 2-continued 

Cycling Profile Modifications 

Exon Primary PCR Secondary PCR 

4 Touch-Down PCR step: 10 cycles same as Primary POR 
64 C. (minus 1 C. per cycle), for 15 sec 
Total Number of cycles: 35 

6 Touch-Down PCR step: 7 cycles same as Primary POR 
64 C. (minus 1 C. per cycle), for 15 sec 
Total Number of cycles: 35 

0073 DNA sequencing. PCR products from 48 individu 
als (approximately /3 African American, /3 Caucasian, /3 
Hispanic) were prepared for Sequencing by treating 8 ul of 
each PCR product with 0.15 ul of exonuclease 1 (1.5 
U/reaction), 0.3 ul of Shrimp Alkaline Phosphatase (0.3U/ 
reaction), q.S. to 10 ul with MilliO water, and incubated at 
37° C. for 30 min, followed by 72° C. for 15 min. Cycle 
Sequencing was performed on the GeneAmp PCR System 
9600 PCR machine (Perkin Elmer) using the ABI Prism 
dRhodamine Terminator Cycle Sequencing Ready Reaction 
Kit according to the manufacturer's directions, with the 
following changes: (1) 2 ul of dRhodamine terminator 
premix, instead of 8 ul, (2) 10% (v/v) Dimethylsulfoxide 
was added to each individual nucleotide. The oligonucle 
otide primers (unlabelled), at 3 picomoles per reaction, used 
for the Sequencing reactions are listed in Table 3. Sequenc 
ing reactions, with a final Volume of 5 ul, were Subjected to 
25 cycles at 96° C. for 10 sec, 50° C. for 5 sec, and 60° C. 
for 4 min, followed by ethanol precipitation. After decanting 
the ethanol, Samples were evaporated to dryneSS using a 
SpeedVac for roughly 15 min and were resuspended in 2 ul 
of loading buffer (5:1 deionized formamide:50 mM EDTA 
pH 8.0), heated to 94° C. for 2 min, and were electrophore 
sed through 5.25% polyacrylamide/6M urea gels in an ABI 
Prism 377 DNASequencer, according to the manufacturer's 
instructions for Sequence determination. All Sequences were 
determined from both the 5' and 3' (sense and antisense) 
direction. 

TABLE 3 

Sequencing Primers 

P. No. F/R SEQ ID NO Forward Primer 

1 F 15. ccacatgcticagacitgttaa 
R 16. caaaaataccc.cact acco 

2 F 17. cc cttgttcttctoattgtta 
R 18. ttcagtaagcttgtttcatgat 

3, 4 F 19. cctggccaaattgacitt 
R 20. caggaac coagtcacatc 

5 F 21. ggggaaaagagattaattacg 
R 22. agccaag cago actaatc 

6, 7 F 23. to caattcacaggittacatg 
R 24. agccaag cago actaatc 
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0074) 

TABLE 4 

Summary of UGT2B4 polymorphisms: 

Nt SEQ 
Exon change AA change ID Sequence 

1 G 157 C Lys 40 Asn 25 to gatgaatataaagacaatc 
citggat 

26. to gatgaatataalacacaatc 
citggat 

Init 4 T 61 C 27. aagttgttaatagittatcatga 
aacaag 

28. aagttgttaatagotato atga 
aacaag 

6 T 1411 AGlu 454 Asp 29. tdaag.ccc cittgatc gag cag 
tottct 

30 toaa.gc.cccttgaac gag cag 
tottct 

6 C 1412 A 31. tdaag.ccc.cittgatcgagcag 
tottct 

32. tdaag.ccc.cittgatagagcag 
tottct 

6 T 1849 C 33 gatataaag.ccatac gaggitt 
atattg 

34 gatataaag.ccatatgaggitt 
atattg 

6 A 1919 C. 35. Caggittacatgaaaaaaaatt 
tacta 

36. Caggittacatgaaaaacaatt 
tacta 

6 A 2072 G 37. ttgttgaggaagctaataaat 
aattaa. 

38. ttgttgaggaaactaataaat 
aattaa. 

Nucleotide variants in exons are numbered from first 
base in Sequence 1. Amino Acid changes are numbered 
beginning with the first methionine in the protein 
sequence provided in Sequence 1. The nucleotide 
variant in intron 4 is numbered from the beginning 
of intron 4 as provided in Sequence 2.4. 

EXAMPLE 2 

UGT2B7 Genotyping 
0075. Twenty-five nanograms of g|DNA were amplified 
in the primary amplifications using the Perkin Elmer Gene 
Amp PCR kit according to the manufacturers instructions in 
25 ul reactions with AmpliTaq Gold DNA polymerase. 
Reactions contained 25 mM MgCl2 and 0.2 uM of each 
primer. Thermal cycling was performed using a GeneAmp 
PCR System 9600 PCR machine (Perkin Elmer), utilizing a 
touch-down PCR protocol. 
0076) The exons for UGT2B7 were amplified using the 
following cycling conditions: An initial incubation at 96° C. 
for 10 min., followed by 16 cycles of 95°C. for 20 sec., 52 
C. for 20 Sec., 72 C. for 2 min., and nineteen cycles of 95 
C. for 20 sec, 52° C. for 20 sec, 72° C. for 2 min (plus 15 
sec per cycle), and one final extension step of 72° C. for 10 

. 

0077. For the secondary PCR reactions, one microliter of 
each primary PCR reaction was re-amplified using the 
primary PCR primers. The thermal cycling profile that was 
used for the primary PCR for an exon was also used for the 
secondary PCR. 
0078. The amplification primers are provided in Table 5, 
the Sequencing primers in Table 6, and the polymorphisms 
in Table 7. 
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TABLE 5 

PCR Primers for UGT2B7 Amplification 

SEQ 
Region ID NO Primer Sequence 

UGT2B7 Primary F 46. cittggctaatttatctittgg 
Exon 1 Primary R 47. cccactaccctgactititat 

Secondary F 48. g.gacatalaccatgagaaatg 
Secondary R 49. 

UGT2B7 Primary F 5 O. 
Exon 2 Primary R 51. 

agctotgcttcaaag acac 
tgtc.cgitatgctactattgaa 
tgttgctaatcc ctttgtaaat 
titttitttittctattoctgtcag 
citttaccccacccattt 

Secondary F 52. 
Secondary R. 53. 

UGT2B7 Primary F 54. 
Exon 4 Primary R 55. 

cccttgatcto attcc tact 
aactggctattotttagatgtatg 
cattcctactictittatacagttcto 
ccc.ccgattcagacitat 

Secondary F 56. 
Secondary R. 57. 

UGT2B7 Primary F 58. 
Exon 5 Primary R 59. 

cccttgatcto attcc tact 
aactggctattotttagatgtatg 

Secondary F 60. tccitcc.gaagttctgaaac 
Secondary R 61. 

UGT2B7 Primary F 62. 
Exon 6 Primary R 63. 

tataaaaaggatgaaact cacac 
caa.gc.ccc.caagttatgt 
cagtaggat.ccg.cgatataa 

Secondary F 64. tctgaggggttttgtctgta 
Secondary R 65. cc.gcgatataagttcaacaa 

0079 DNA sequencing. PCR products from 48 individu 
als were prepared for Sequencing by treating 8 till of each 
PCR product with 0.15uL of exonuclease I (1.5U/reaction), 
0.3 uL of Shrimp Alkaline Phosphatase (0.3U/reaction), qis. 
to 10 ul with MilliO water, and incubated at 37° C. for 30 
min, followed by 72 C. for 15 min. Cycle sequencing was 
performed on the GeneAmp PCR System 9600 PCR 
machine (Perkin Elmer) using the ABI Prism dRhodamine 
Terminator Cycle Sequencing Ready Reaction Kit or the 
ABI Prism Big Dye Terminator Cycle Sequencing Ready 
Reaction Kit according to the manufacturer's directions, 
with the following changes: For the ABI Prism dRhodamine 
Terminator kit, (1) 2 till of dRhodamine terminator premix, 
instead of 8 ul, (2) 10% (v/v) Dimethylsulfoxide was added 
to each individual nucleotide, (3) 5uL total volume instead 
of 20 ul. For the ABI Prism Big Dye Terminator kit (1) 0.8 
AiL of Big Dye terminator premix, instead of 8 ul, and (2) 
15 it total volume instead of 20 ul. The oligonucleotide 
primers (unlabeled), at 3 picomoles per reaction, used for the 
Sequencing reactions are listed in Table 6. Sequencing 
reactions, with a final volume of 5 ul, were subjected to 25 
cycles at 96° C. for 10 sec, 50° C. for 5 sec, and 60° C. for 
4 min, followed by ethanol precipitation. After decanting the 
ethanol, Samples were evaporated to dryneSS using a Speed 
Vac for roughly 15 min and were resuspended in 2 ul of 
loading buffer (5:1 deionized formamide:50 mM EDTA pH 
8.0), heated to 94° C. for 2 min, and were electrophoresed 
through 5.25% polyacrylamide/6M urea gels in an ABI 
Prism 377 DNASequencer, according to the manufacturer's 
instructions for Sequence determination. All Sequences were 
determined from both the 5' and 3' (sense and antisense) 
direction. 
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TABLE 6 

Sequencing Primers UGT2B7 

N Exon Change 

12 5 

13 6 

14 6 
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TABLE 7-continued 

Nt 

A 198 C Lys 430 Glin 

A 197 G 

C 528 A 

AA change NO 

SEQ 
ID 

Sequence 

105. titccattgtttgctgatc 
a.a. C. 

106. gaatgcattgaagagagt 
aat 

107. gaatgcattgcagagagt 
aat 

108. citggtotgttgttggcaact 
gtga 

109. citggtotgttgttggcg act 
gtga 

110. taagataaag.ccittatga 
g 

111. taagataaagacittatga 

P. No. F/R SEQ ID NO Primer Sequence 

12 66. gga catalaccatgagaaatg 
R 67. ttalaga.gc.ggatgagttgt 

3, 4 68. toatcatgcaa.ca.gattaag 
R 69. cactacagggaaaaatagca 

5 O accotttgttgtacagtctda 
R 71. agctotgcttcaaaga cac 

6, 7 72. ttgcctacattattotaacco 
R 73. citttaccccacccattt 

8, 9 74. cattcctactictittatacagttcto 
R 75 ccc.ccgattcagacitat 

10 76. cattcctactictittatacagttcto 
R 77. ccc.ccgattcagacitat 

11, 12 78. to citc.cgaagttctgaaac 
R 79. tataaaaag gatgaaact cacac 

13 80. totgaggggttttgtctgta 
R 81. tttitttgtc.tcaggaagaaaga 

14 82. aaaaaaagaaaaaaaaatctttitc 
R 83. cc.gc.gatataagttcaacaa 

0080) 

TABLE 7 

SEQ 
Nt ID 

N Exon Change AA change NO. Sequence 

1. G 13 A 84. to cattgcaccaggatgt 
citgt 

85. togcattgcaccalagatgt 
citgt 

2 T 151 C Leu 107 Phe 86. tcctggatgagcttatto 
agaga. 

87. tcctggatgagcctatto 
agaga. 

3 A 236 T 88. cattttggittatatttitt 
cac 

89. cattttggittittatttitt 
cac 

4 A 286 G 90. cataactagaaagttctg 
taa 

91. catalactaggaagttctg 
taa 

5 C 450 T Thr 179 Ile 92. cct ggctacactttittga 
a.a.a. 

93. cct ggctacatttittgaa 
a.a. 

6 2 A 14 G 94. gaag accoactacattat 
citg 

95. gaag accoactacgittat 
citg 

7 2 AT 80-81 96. aattittcagtttccatat 
TC cc acticitt 

97. aattittcagtttccitcat 
cc acticitt 

8 4 C 57 G 98. aggtotcaatactcggc 
tota 

99. taggtotcaatactcggc 
tgta 

9 4 C 6 O T 100. tacaagtggataccc.cag 
a. 

101. tataagtggataccc.cag 
a. 

10 In. 4. A 154 102. g.ggagaaagaatacatta 
del taatttitt 

103. g.ggagaaagaatactitat 
aatttitt 

11 5 C 101 T. 104. titccattgtttgcc gatc 
a.a. C. 

EXAMPLE 3 

Genotyping UGT2B15 

0081 Sequencing and analysis were performed as 
described in Example 2. The amplification primers are 
provided in Table 9, the Sequencing primers in Table 8, and 
the polymorphisms in Table 10. 

TABLE 8 

Sequencing Primers UGT2B15 

SEQ 
ID 

Region NO Primer Sequence 

UGT2B15 Primary F 19. catgcaccitattoag actgt 
Exon 1 Primary R 20. tdggtgtcc totagtagtga 

Secondary F 121. attgatttittcctdagatataagta 
Secondary R. 122. tcataattitcc cittaaaaacac 

UGT2B15 Primary F 23. atatgtttggg tatgttattoc 
Exon 2 Primary R 24 ccatattocc cctoactict 

Secondary F 125. atacctgcatattoaaataacaa 
Secondary R. 126. tatccagoc attccttct 

UGT2B15 Primary F 27. agttttgttgggtataatgttac 
Exon 5 Primary R 28. aaacgggittaaaattcata 

Secondary F 129. tcataccttgtaattaataattittg 
Secondary R. 130. c.gggittaaaattcatattoa 

UGT2B15 Primary F 31. tcatoccaatticagtgac 
Exon 6 Primary R 32. accotccatgctgaaat 

Secondary F 133. tcaaag.accatccatagacitt 
Secondary R. 134. ggagtcc catctttcagtc 

0082) 

TABLE 9 

PCR Primers UGT2B15 

P. No. F/R SEQ ID NO Primer Sequence 

1, 2 F 135. attgatttittccitcagatataagta 
R 136. atttactgg cattgacaag 

3 F 137. attgatttittccitcagatataagta 
R 138. tgtacagaaaggg tatgttaaa 
F 139 aaaaat g/t atttggaagatto 
R 140. toataattit.cccittaaaaa.cac 

5 F 141. atacctgcatattoaaataacaa 
R 142. tatccag coattccttct 
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TABLE 9-continued 

PCR Primers UGT2B15 

P. No. F/R SEQ ID NO Primer Sequence 

6, 7 F 143. toataccttgtaattaataattittg 
R 144. cgggittaaaattcatattoa 

8, 9 F 145. toaaag.accatccatagacitt 
R 146. ggagtcc catctttcagtic 

0083) 

TABLE 10 

Summary of Sequence Polymorphisms UGT2B15 

SEQ 
Nto ID 

AA 
N Exon change changeNO. Sequence 

1 1 A 53 G Ser 15 Gly 47. tdatacagotcagttgtta 

48. tgatacagotcggttgtta 
2 1 T 184 G 49. tgttgacatetteggette 

50 tgttgacatesteggette 
3 1 G 263 T Asp 85 Tyr 51. attaactaaaaatgatt 

ggala 
52 ctittalactaaaaattattt 

ggala 
4 1 T 519 C Leu 17 O Pro 153. tittaacataccctttctgt 

aCa 

54. tittaacataccctttcc.gt 
aCa 

5 2 C 122 G His 282 Glin 155. ttggaggactitcactgtaa 
acc 

56. ttggagg actitcagtgtaa 
acc 

SEQUENCE LISTING 

<160> NUMBER OF SEQ ID NOS : 164 

<210> SEQ ID NO 1 
&2 11s LENGTH 1323 
&212> TYPE DNA 
<213> ORGANISM: H. sapiens 
&22O > FEATURE 
<221 NAME/KEY: Other 
<222> LOCATION: (140) . . . (897) 

<400 SEQUENCE: 1 

Apr. 24, 2003 

TABLE 10-continued 

Summary of Sequence Polymorphisms UGT2B15 

SEQ 
Ntc. ID 

AA 
N Exon change changeNO. Sequence 

6 5 G 59. A 157. tatgaggc gatctaccatg 
ggat 

158. tatgaggcaatctaccatg 
ggat 

7 5 C 100 T Ala 398 Val 159. cccttgtttgcggatcaac 
at gat 

160. cccttgtttgttggatcaac 
at gat 

8 6 G 14 A. Wall 443 Ile 161. aaag agaatgtcatgaaat 
tat 

162. aaag agaatatoatgaaat 
tat 

9 6 C 523 A Thr 523 Lys 163. gottgccaaaacaggaaag 
a.a. 

164. gottgccaaaaaaggaaag 
a.a. 

0084 All publications and patent applications cited in 
this specification are herein incorporated by reference as if 
each individual publication or patent application were spe 
cifically and individually indicated to be incorporated by 
reference. The citation of any publication is for its disclosure 
prior to the filing date and should not be construed as an 
admission that the present invention is not entitled to ante 
date Such publication by virtue of prior invention. 
0085 Although the foregoing invention has been 
described in Some detail by way of illustration and example 
for purposes of clarity of understanding, it will be readily 
apparent to those of ordinary skill in the art in light of the 
teachings of this invention that certain changes and modi 
fications may be made thereto without departing from the 
Spirit or Scope of the appended claims. 

tdatctacct tittagttgtc. tctttgtcat coacatgctc agacitgttaa tataatgitat 60 

ttactittgaa gtgtaaaagt tacattttaa cittcttgact gatttatact ggatgtcacc 120 

atgagaaatg acagaaagga gCagcaact g gaaaacaagc attgcattgc atcaggatgt 18O 

citatgaaat g g actticagot cittctgctda tacagotgag citgttactitt agctctggga 240 

gttgttggaaa gotgctggtg togcc cacag aatticago.ca citggatgaat ataaag acaa 3OO 

to citggatga acttgtc.cag agaggtoatg aggtgactgt attggcatct tcagottcca 360 

tttctittcga toccaacago coatctactic ttaaatttga agitttatcct gitatctittaa 420 
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-continued 

citaaaact ga gtttgaggat attatcaagc agctggittaa gagatgggca gaact tccala 480 

aag acacatt ttggtoatat ttittcacaag tacaagaaat catgtggaca tittaatgaca 540 

tacttagaaa gttctgtaag gatatagttt caaataagaa actitatgaag aaactacagg 600 

agtcaagatt tatgttgtt cittgcagatg citgttitt.ccc ctittggtgag citgctggcc.g 660 

agttacittaa aataccctitt gtotacagoc tocgcttcto tcctggctac goaattgaaa 720 

agcatagtgg agg acttctg. titc.ccitccitt cotatgtgcc tdttgttatgtcagaactaa 78O 

gtgaccaaat gactitt cata gagagggitaa aaaatatgat citatgtgctt tattittgaat 840 

tittggttcca aatatttgac atgaagaagt gggat.cagtt citacagtgaa gttctaggta 9 OO 

agtaacttitt ttgattggta acatgaagat citaactittct tdtacctittg aagctgagtt 96.O 

tgtataaagc cataaagttca ggg tagtggg gtattitttgt aatgaattta toaaatgaaa 1020 

ttgtaagatg atctaccalaa citcacaag.ca citatagaaaa totaaattat aggat cagtt 1080 

aaaactctgt ggc catcact catacagaag acticcaggaa gtcataagcc totatattag 1140 

tgcaccitaag atttctittaa goaatcacat atctgttitta ttatacattt tttcatctta 1200 

aaaaaaagtc. agacittatto agaaa.catct tctgaatgc atactggtag attgagtagt 1260 

tacacatttt ttagaactat citatataaca ttgcagaaat tigtttitttct totatatttg 1320 

cag 1323 

<210> SEQ ID NO 2 
&2 11s LENGTH 746 
&212> TYPE DNA 
<213> ORGANISM: H. sapiens 
&220s FEATURE 
<221 NAME/KEY: Other 
<222> LOCATION: (195) . . . (344) 

<400 SEQUENCE: 2 

ttcttgtaaa tacacatggg taaaatatat aatacataaa aattaaatta tacctatata 60 

cgaatatatg tatttitttitt caagg cacaa acactittgcc tacatttittg cccacattat 120 

totaacttct titcagaaaat tacctagttt aattatcttg tdtcatctat cittittcttitt 18O 

tttittcc.ccc atcaggaaga cccactacgt tatctgagac aatggcaaaa gotgacatat 240 

ggcttattog aaactactgg gattittcaat titcctcacco acticttacca aatgttgagt 3OO 

togttggagg acticcactgc aaacctgcca aaccoct acc galaggtaaac tattact gtt 360 

tgttttgttct gctittgaagt titcagtacga atggttctat attcattcaa agtgtttgac 420 

ttacactgga agaaaggtgg aagtgggaag agtaaag cag ataccaatta gaaactgacg 480 

tacatgttga tactatoaca agtttatgaa tittcatcatt attaccaata aagagggata 540 

citaaagagac tittgaaaata gggttggtaa attaaagctt to attatgca acatatalaga 600 

agg tactggc cattcattca aagaatattt ataaagagat tag cacacac cacaggtacg 660 

tgitatgggac acagtttcta toccaacaca ccttacattc tattittgaaa gatagaatat 720 

atgcaagtaa taaaaactgt gtaaaa 746 

<210> SEQ ID NO 3 
&2 11s LENGTH 785 
&212> TYPE DNA 
<213> ORGANISM: H. sapiens 
&220s FEATURE 
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-continued 

<221 NAME/KEY: Other 
<222> LOCATION: (238) . . . (369) 

<400 SEQUENCE: 3 

ttcacaaacg cacacacata cacacacaca tatttacaca aag accotta acagaggcaa. 60 

cctatotcat attatacata ttgcaaaaaa aactgagtaa ttgagtcagt taaaaaacat 120 

cctttactcc aataatticct gataaaactt gattittctot citttittataa caattctittc 18O 

acagtgcttig citgtgctgat aatctattat gatagaacaa attcttttitt titcacaggaa 240 

atggaagagt ttgtccagag citctggagaa aatggtottg togtotttitc. tctggggtog 3OO 

atgg to agta acacgtcaga agaaagggcc aatgtaattg catcagocct toccaagatc 360 

ccacaaaagg taagataaaa tottttaatg gtgtaaaaaa citactgaaag aggctgttaa 420 

agtttgtaaa galacccaatt gtagaaactt cotgccitata tatto agct g ttgggaaag.c 480 

actaattatc. tcagatatta attcaaaatc aaaaatatgt atggaagatg ataaacticat 540 

acagaaggtg tttittcattg gtaattaatt togcattaat attgttgatca ggaataaata 600 

caattalagag ttgcaggtaa agttittggta ttatcatgat actgggg to a ggtaagagct 660 

atcaccaaat totgcc cc to tdatttgatc ctitttgttta agaactcct g agg gcigatgt 720 

acatcc taca ggtgttagaa aac gttacat tittaatgagt aactt cacta gcacaataac 78O 

aatag 785 

<210> SEQ ID NO 4 
&2 11s LENGTH 1138 
&212> TYPE DNA 
<213> ORGANISM: H. sapiens 
&220s FEATURE 
<221 NAME/KEY: Other 
<222> LOCATION: (395) . . . (482) 

<400 SEQUENCE: 4 

catctgttat tttittgagtt tittaataatg gcc attctga citggtgtgag atggitatcto 60 

tttgttggatt taaccagtga tigtaaaccitt tttitt catat agtggitttgc cacatatagt 120 

tittcttittga aaagtgtaac aactttittaa atacttgaac titttcattga ttatcttatt 18O 

tgtctaagct actattittga aaaatcatga tittccittata tacctaatta tdaaattaag 240 

gaaatgaaat atgagtatto tatttacatc agtctgagta gttcttgtta cittaacatcc 3OO 

cittgttctitc. tcattgttaa totctittaga tittctaacat tctatgacitt ttgagttcca 360 

citcatggaat aagatattitt citt cactgta acaggttctg toggagatttg atgggaataa 420 

accagatact ttaggactica atact.cggct gtacaagtgg ataccc.caga atgat cittct 480 

tggtaagttct citgaagaa.ca aatactgaat at attagtaa cagattatta aagttgttaat 540 

agctatoatgaaacaagctt actgaacatt tottatogala aaacttaaaa ataaaatgaa 600 

acttctittat atttatttitc cagtc.ccggg ggaaaagaat aaattgttgg catttitatga 660 

tatgcaccca cattctttac aatcagagtc agagtatctt tatttcaggit gttattacct 720 

cccacagaat ttittctggca cittcctgggt tdtctitcctt totcatattt citacaactitt 78O 

acacctgttc tittcctccitc tdtagggitta tittcaaatgt cactaaaagt aacagotctt 840 

citgctatoac cagg gatgct gcattttctg. taggattaaa tocctaatct taatcaaaaa 9 OO 

gtgatgacac atttcataat gaaatgttgac citgtcttitcc tdaattctag caccaccacc 96.O 
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acctcactgc citgctgccitt gcacaccota catatocaac tocgtgactg tacttaagag 1020 

aacacattct ggctgggcac ggtgctoacg cct gcaatcc tag cactittg g gaggct gat 1080 

ggcaggtgga ttgactgagc ticaggagttcaagac catcc toggcaa.cat ggtgaaac 1138 

<210 SEQ ID NO 5 
&2 11s LENGTH 689 
&212> TYPE DNA 
<213> ORGANISM: H. sapiens 
&220s FEATURE 
<221 NAME/KEY: Other 
<222> LOCATION: (123) . . . (342) 

<400 SEQUENCE: 5 

aaaaacaatt ttaattcagt toagtgttgtt atctaggaaa caccgtoaca ttcag attct 60 

to cattgttgc atttctoatt ttattoctat gaataattitt gctaaaattic atccaatcct 120 

aggtocaccca aaaaccagag cittittataac to atggtgga gccaatgg catctatogaggc 18O 

aatctaccat ggaatc.ccita togtggg.cgt to cattgttt gcagatcaac citgataacat 240 

tgcacacatg aaggccaagg gag cagotgt tagtttggac titccacacaa totcgagtac 3OO 

agacittactic aatgcactga agacagtaat taatgatcct ttgtgagtat aacttitttitt 360 

ttacitcggtg gtctittatag ataggttccc ttgttgaatag tdagtatgac ttittatccitt 420 

tittataag.cg actgattitcg aaagaattta agtgatttaa acaatctgaa atctgcttitt 480 

atttittgagt ggittatttaa aaattittatt tdaaccacat acatttaatgaataatcaat 540 

tattgaaata attittctaca caaaaataat tittaaagtga tatagataag aag acattitt 600 

aaaataaatt tacgtaatc aatccacagt agaaaggaaa gataaacttig acgtaatata 660 

ataaaatatt ttaattcaat atctaaaat 689 

<210> SEQ ID NO 6 
&2 11s LENGTH 1589 
&212> TYPE DNA 
<213> ORGANISM: H. sapiens 
&220s FEATURE 
<221 NAME/KEY: Other 
<222> LOCATION: (731) . . . (1475) 

<400 SEQUENCE: 6 

atgcttaa.gc aatgggtagc ctittcttcat gatgtgatta titt cacact g cagoctotat 60 

caaaacatct catgcaccitc atagaaaaat accoctacta totaaccaca aaaactaaaa 120 

attaaaagaa aataaaattig citcatatgtt citctgccitca aataattaac tittctoacct 18O 

gaccctcc at ttttactitta aaaatatttgtcaattatga aattic caatt taaaag.ccaa 240 

actittctatg atgactcaaa ttaaaataca cacattctat gtcaatticta tdacatttac 3OO 

tittgaatgat citggcactitt aaaaacctitt cqtgg acttg atgtgcticag goaaattaac 360 

ttacctitcto tttittittgag agg galagtot cactctgtca ccaggctgga gtgcagtggit 420 

gtgattgttgg citcactgcaa citt.ccgc.citc ttgggttcaa gogattctoc toccticago c 480 

totcaagtag citgggactac agg cacatgc caccacgcct g g g taatctt tttitttittitt 540 

tttitttitt.ca tattitt tact ggagacgggg togaacggggt titcaccgtgt tagcc agg at 600 

ggtott gatc. tcc to accitc gtgatcc.gcc cqc citcg acc toggaaagtg citgggattgc 660 

aggtgtgagc citc.cgtgcct g gccalaattg acttactittcaatgttgata cittittctgct 720 
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tatcgtttag atataaagag aatgctatoa aattatcaag aattcatcat gatcaiaccag 78O 

tgaa.gc.ccct to atcgagca gtc.ttctgga ttgaatttgt catgcgc.cat aaaggagcca 840 

agcaccitt.cg g gttgcagoc cac gacctica cct ggttcca gtaccactot ttggatgttga 9 OO 

citgg gttcct gctggcctgt gtggcaactg tdatattoat catcacaaaa totctgttitt 96.O 

gtgtctggaa gtttgttaga acaggaaaga aggggaaaag agattaatta cqtctgaggc O20 

tggaagctgg gaalacc caat aaatgaactc ctittagttta ttacaacaag aagacgttgt O8O 

gatacaagag attcctttct tcttgtgaca aaacatctitt caaaacttac cittgttcaagt 14 O 

caaaatttgt tittagtacct gtttalaccat tagaaatatt to atgtcaag gaggaaaa.ca 200 

ttagggaaaa caaaaatgat ataaagcc at acgaggittat attgaaatgt attgagctta 260 

tattgaaatt tattgttcca attcacaggit tacatgaaaa aaaatttact aag cittaact 320 

acatgtcaca cattgtacat ggaaacaaga acattaagaa gtccactgac agitaticagta 38O 

citgttittgca aatacticago atactittgga tocatttcat gcaggattgt gttgttittaa 4 40 

citgttgttga ggaaactaat aaataattaa attgtataga aagttctottc citcttgatat 5 OO 

tittgagatga ttagtgctgc titggcttitta ttgttgcatcg td cittcaacg to atttittitt 560 

toctaaaagg tatgataaaa aatgcttac 589 

<210 SEQ ID NO 7 
&2 11s LENGTH 2.092 
&212> TYPE DNA 

<213> ORGANISM: H. sapiens 
&220s FEATURE 
<221 NAME/KEY: CDS 
<222> LOCATION: (38) . . . (1621) 

<400 SEQUENCE: 7 

agcago aact ggaaaacaag cattgcattg catcagg at g tot at g aaa togg act 55 
Met Ser Met Lys Trp Thr 
1 5 

to a gct citt citg citg ata cag citg agc tot tac titt agc tot ggg agt 103 
Ser Ala Lieu Lleu Lleu. Ile Glin Leu Ser Cys Tyr Phe Ser Ser Gly Ser 

10 15 20 

tgt gga aag gtg citg gtg togg ccc aca gaa titc agc cac togg at g aat 151 
Cys Gly Lys Val Leu Val Trp Pro Thr Glu Phe Ser His Trp Met Asn 

25 30 35 

ata aag aca atc citg gat gaa citt gtc. cag aga. g.gt cat gag gtg act 199 
Ile Lys Thir Ile Leu Asp Glu Lieu Val Glin Arg Gly His Glu Val Thr 

40 45 50 

gta ttg gCatct tca gct tcc att tot titc gat coc aac agc coa tot 247 
Val Leu Ala Ser Ser Ala Ser Ile Ser Phe Asp Pro Asn Ser Pro Ser 
55 60 65 70 

act citt aaa titt gaa gtt tat cot gta tot tta act aaa act gag titt 295 
Thr Leu Lys Phe Glu Val Tyr Pro Val Ser Leu Thir Lys Thr Glu Phe 

75 8O 85 

gag gat att atc aag cag citg gtt aag aga togg gca gaa citt coa aaa. 343 
Glu Asp Ile Ile Lys Glin Leu Val Lys Arg Trp Ala Glu Lieu Pro Lys 

90 95 100 

gac acattt tog to a tat ttt to a caa gta caa gaa atc at g togg aca 391 
Asp Thr Phe Trp Ser Tyr Phe Ser Glin Val Glin Glu Ile Met Trp Thr 

105 110 115 

titt aat gac at a citt aga aag titc togt aag gat ata gtt to a aat aag 439 
Phe Asn Asp Ile Leu Arg Lys Phe Cys Lys Asp Ile Val Ser Asn Lys 

120 125 130 



US 2003/0077629 A1 Apr. 24, 2003 
15 

-continued 

aaa citt at g aag aaa cita cag gag to a aga titt gat gtt gtt citt goa 487 
Lys Lieu Met Lys Lys Lieu Glin Glu Ser Arg Phe Asp Val Val Lieu Ala 
135 1 4 0 145 150 

gat got gtt titc ccc titt got gag citg citg gCC gag tta citt aaa ata 535 
Asp Ala Val Phe Pro Phe Gly Glu Lieu Lieu Ala Glu Lieu Lleu Lys Ile 

155 160 1.65 

ccc titt gtc tac agc citc cqc titc tot cot ggc tac goa att gaa aag 583 
Pro Phe Val Tyr Ser Leu Arg Phe Ser Pro Gly Tyr Ala Ile Glu Lys 

170 175 18O 

cat agt gga gga citt citg titc cct cot toc tat gtg cct gtt gtt atg 631 
His Ser Gly Gly Leu Leu Phe Pro Pro Ser Tyr Val Pro Val Val Met 

185 190 195 

to a gaa cita agt gac caa atg act titc at a gag agg gta aaa aat atg 6.79 
Ser Glu Leu Ser Asp Gln Met Thr Phe Ile Glu Arg Val Lys Asn Met 

200 2O5 210 

atc tat gtg citt tat titt gaa ttt tag titc caa ata titt gac atg aag 727 
Ile Tyr Val Leu Tyr Phe Glu Phe Trp Phe Glin Ile Phe Asp Met Lys 
215 220 225 230 

aag togg gat cag titc tac agt gala gtt cita gga aga ccc act acg tta 775 
Lys Trp Asp Glin Phe Tyr Ser Glu Val Leu Gly Arg Pro Thr Thr Leu 

235 240 245 

tot gag aca at g g ca aaa got gac at a tog citt att cqa aac tac tog 823 
Ser Glu Thir Met Ala Lys Ala Asp Ile Trp Lieu. Ile Arg Asn Tyr Trp 

250 255 260 

gat ttt caa titt cot cac coa citc tta coa aat gtt gag titc gtt gga 871 
Asp Phe Glin Phe Pro His Pro Leu Leu Pro Asn Val Glu Phe Val Gly 

265 27 O 275 

gga citc. cac toc aaa cct gcc aaa coc cta cog aag gaa at g gala gag 919 
Gly Lieu. His Cys Lys Pro Ala Lys Pro Leu Pro Lys Glu Met Glu Glu 

280 285 290 

titt gtc. cag agc tict gga gala aat ggt gtt gtg gtg titt tot citg ggg 967 
Phe Val Glin Ser Ser Gly Glu Asn Gly Val Val Val Phe Ser Leu Gly 
295 3OO 305 310 

tog at g g to agit aac acg to a gaa gaa agg gCC aat gta att gca to a O15 
Ser Met Val Ser Asn. Thir Ser Glu Glu Arg Ala Asn Val Ile Ala Ser 

315 320 325 

gcc citt gcc aag atc cca caa aag gtt citg togg aga titt gat ggg aat O 63 
Ala Lieu Ala Lys Ile Pro Glin Lys Wall Leu Trp Arg Phe Asp Gly Asn 

330 335 340 

aaa coa gat act tta gga citc aat act cqg citg tac aag togg at a coc 111 
Lys Pro Asp Thr Lieu Gly Lieu. Asn. Thir Arg Lieu. Tyr Lys Trp Ile Pro 

345 350 355 

cag aat gat citt citt ggit cac coa aaa acc aga gct titt ata act cat 1.59 
Glin Asn Asp Leu Lleu Gly. His Pro Llys Thr Arg Ala Phe Ile Thr His 

360 365 370 

ggit gga gcc aat ggc atc tat gag gCa atc tac cat gga atc cct atg 2O7 
Gly Gly Ala Asn Gly Ile Tyr Glu Ala Ile Tyr His Gly Ile Pro Met 
375 38O 385 390 

gtg ggc gtt coa ttg titt gca gat caa cct gat aac att goa cac atg 255 
Val Gly Val Pro Leu Phe Ala Asp Gln Pro Asp Asn Ile Ala His Met 

395 400 405 

aag gCC aag gga gca gct gtt agt ttg gac titc. cac aca at g to g agt 303 
Lys Ala Lys Gly Ala Ala Wal Ser Lieu. Asp Phe His Thr Met Ser Ser 

410 415 420 

aca gac tta citc aat gca citg aag aca gta attaat gat cot tta tat 351 
Thr Asp Lieu Lieu. Asn Ala Leu Lys Thr Val Ile Asn Asp Pro Leu Tyr 

425 430 435 
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aaa gag aat gct atg aaa tta toa aga att cat cat gat caa coa gtg 399 
Lys Glu Asn Ala Met Lys Lieu Ser Arg Ile His His Asp Glin Pro Wal 

4 40 4 45 450 

aag coc citt gat cqa gca gito ttctgg att gala titt gtc at g c gc cat 447 
Lys Pro Leu Asp Arg Ala Val Phe Trp Ile Glu Phe Val Met Arg His 
455 460 465 470 

aaa gga gcc aag cac citt cqg gtt gca gC c cac gac citc acc togg titc 495 
Lys Gly Ala Lys His Leu Arg Val Ala Ala His Asp Lieu. Thir Trp Phe 

475 480 485 

cag tac cac tot ttg gat gtg act ggg titc ctd citg gcc tot gtg gCa 543 
Glin Tyr His Ser Lieu. Asp Val Thr Gly Phe Lieu Lleu Ala Cys Val Ala 

490 495 5 OO 

act gtgata titc atc atc aca aaa tagt ctd ttt tot gtc tog aag titt 59 
Thr Val Ile Phe Ile Ile Thr Lys Cys Leu Phe Cys Val Trp Llys Phe 

505 510 515 

gtt aga aca gga aag aag ggg aaa aga gat taattacgtc. to aggctgga 64 
Val Arg Thr Gly Lys Lys Gly Lys Arg Asp 

52O 525 

agctgggaaa cccaataaat galacticcittt agttt attac aacaagaaga cqttgttgata 70 

caagagatto citttcttctt gtgacaaaac atctittcaaa acttaccttg tdaagttcaaa 76 

atttgttitta gtacctgttt aaccattaga aatattt cat gtcaaggagg aaaac attag 82 

ggaaaacaaa aatgatataa agc catacga ggittatattgaaatgtattg agcttatatt 88 

gaaatttatt gttccaattic acaggittaca tagaaaaaaaa tttactaagc titaactacat 94 

gtoacacatt gtacatggaa acaagaac at taagaagttcc actgacagta toagtactgt 200 

tittgcaaata citcagoatac tittggatcca tttcatgcag gattgttgttg ttittaactgt 2O6 

tgttgaggaa actaataaat aattaaattg t 2092 

<210 SEQ ID NO 8 
&2 11s LENGTH 528 
&212> TYPE PRT 
<213> ORGANISM: H. sapiens 

<400 SEQUENCE: 8 

Met Ser Met Lys Trp Thir Ser Ala Lieu Lleu Lieu. Ile Glin Leu Ser Cys 
1 5 10 15 

Tyr Phe Ser Ser Gly Ser Cys Gly Lys Val Leu Val Trp Pro Thr Glu 
2O 25 30 

Phe Ser His Trp Met Asn Ile Lys Thr Ile Leu Asp Glu Leu Val Glin 
35 40 45 

Arg Gly His Glu Val Thr Val Leu Ala Ser Ser Ala Ser Ile Ser Phe 
50 55 60 

Asp Pro Asn Ser Pro Ser Thr Leu Lys Phe Glu Val Tyr Pro Val Ser 
65 70 75 8O 

Lieu. Thir Lys Thr Glu Phe Glu Asp Ile Ile Lys Glin Lieu Val Lys Arg 
85 90 95 

Trp Ala Glu Leu Pro Lys Asp Thr Phe Trp Ser Tyr Phe Ser Glin Val 
100 105 110 

Glin Glu Ile Met Trp Thr Phe Asn Asp Ile Leu Arg Lys Phe Cys Lys 
115 120 125 

Asp Ile Val Ser Asn Lys Lys Lieu Met Lys Lys Lieu Glin Glu Ser Arg 
130 135 1 4 0 
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-continued 

Phe Asp Val Val Leu Ala Asp Ala Val Phe Pro Phe Gly Glu Leu Leu 
145 15 O 155 160 

Ala Glu Leu Leu Lys Ile Pro Phe Val Tyr Ser Leu Arg Phe Ser Pro 
1.65 170 175 

Gly Tyr Ala Ile Glu Lys His Ser Gly Gly Leu Leu Phe Pro Pro Ser 
18O 185 190 

Tyr Val Pro Val Val Met Ser Glu Leu Ser Asp Gln Met Thr Phe Ile 
195 200 2O5 

Glu Arg Val Lys Asn Met Ile Tyr Val Leu Tyr Phe Glu Phe Trp Phe 
210 215 220 

Glin Ile Phe Asp Met Lys Lys Trp Asp Glin Phe Tyr Ser Glu Val Lieu 
225 230 235 240 

Gly Arg Pro Thr Thr Leu Ser Glu Thr Met Ala Lys Ala Asp Ile Trp 
245 250 255 

Leu Ile Arg Asn Tyr Trp Asp Phe Glin Phe Pro His Pro Leu Leu Pro 
260 265 27 O 

Asn Val Glu Phe Val Gly Gly Lieu. His Cys Llys Pro Ala Lys Pro Leu 
275 280 285 

Pro Lys Glu Met Glu Glu Phe Val Glin Ser Ser Gly Glu Asn Gly Val 
29 O 295 3OO 

Val Val Phe Ser Leu Gly Ser Met Val Ser Asn Thr Ser Glu Glu Arg 
305 310 315 320 

Ala Asn. Wal Ile Ala Ser Ala Lieu Ala Lys Ile Pro Gln Lys Val Lieu 
325 330 335 

Trp Arg Phe Asp Gly Asn Lys Pro Asp Thir Lieu Gly Lieu. Asn. Thir Arg 
340 345 350 

Leu Tyr Lys Trp Ile Pro Glin Asn Asp Leu Lieu Gly His Pro Llys Thr 
355 360 365 

Arg Ala Phe Ile Thr His Gly Gly Ala Asn Gly Ile Tyr Glu Ala Ile 
370 375 38O 

Tyr His Gly Ile Pro Met Val Gly Val Pro Leu Phe Ala Asp Glin Pro 
385 390 395 400 

Asp Asn. Ile Ala His Met Lys Ala Lys Gly Ala Ala Wal Ser Lieu. Asp 
405 410 415 

Phe His Thr Met Ser Ser Thr Asp Leu Leu Asn Ala Leu Lys Thr Val 
420 425 430 

Ile Asin Asp Pro Leu Tyr Lys Glu Asn Ala Met Lys Lieu Ser Arg Ile 
435 4 40 4 45 

His His Asp Glin Pro Wall Lys Pro Leu Asp Arg Ala Val Phe Trp Ile 
450 455 460 

Glu Phe Wal Met Arg His Lys Gly Ala Lys His Leu Arg Val Ala Ala 
465 470 475 480 

His Asp Leu Thir Trp Phe Glin Tyr His Ser Leu Asp Val Thr Gly Phe 
485 490 495 

Leu Leu Ala Cys Val Ala Thr Val Ile Phe Ile Ile Thr Lys Cys Leu 
5 OO 505 510 

Phe Cys Val Trp Llys Phe Val Arg Thr Gly Lys Lys Gly Lys Arg Asp 
515 52O 525 

<210 SEQ ID NO 9 
<211& LENGTH 24 
&212> TYPE DNA 







US 2003/0077629 A1 

SEQUENCE: 24 

agccaa.gcag cactaatc 

<400 

SEQ ID NO 25 
LENGTH 27 
TYPE DNA 

ORGANISM: H. sapiens 

SEQUENCE: 25 

tggatgaata taalagacaat cotggat 

<400 

SEQ ID NO 26 
LENGTH 27 
TYPE DNA 

ORGANISM: H. sapiens 

SEQUENCE: 26 

tggatgaata taalacacaat cotggat 

<400 

SEQ ID NO 27 
LENGTH 27 
TYPE DNA 

ORGANISM: H. sapiens 

SEQUENCE: 27 

aagttgttaat agittat catgaaacaag 

<400 

SEQ ID NO 28 
LENGTH 27 
TYPE DNA 

ORGANISM: H. sapiens 

SEQUENCE: 28 

aagttgttaat agctatoatgaaacaag 

<400 

SEQ ID NO 29 
LENGTH 27 
TYPE DNA 

ORGANISM: H. sapiens 

SEQUENCE: 29 

tgaa.gc.ccct to atcgagca gtc.ttct 

<400 

SEQ ID NO 30 
LENGTH 27 
TYPE DNA 

ORGANISM: H. sapiens 

SEQUENCE: 30 

tgaa.gc.ccct togaacgagca gtc.ttct 

<400 

SEQ ID NO 31 
LENGTH 27 
TYPE DNA 

ORGANISM: H. sapiens 

SEQUENCE: 31 

tgaa.gc.ccct to atcgagca gtc.ttct 

SEQ ID NO 32 

20 

-continued 

18 

27 

27 

27 

27 

27 

27 

27 
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&2 11s LENGTH 27 
&212> TYPE DNA 
<213> ORGANISM: H. sapiens 

SEQUENCE: 32 

tgaa.gc.ccct tatagagca gtc.ttct 

<400 

SEQ ID NO 33 
LENGTH 27 
TYPE DNA 

ORGANISM: H. sapiens 

SEQUENCE: 33 

gatataaagc catacgaggit tatattg 

<400 

SEQ ID NO 34 
LENGTH 27 
TYPE DNA 

ORGANISM: H. sapiens 

SEQUENCE: 34 

gatataaagc catatgaggit tatattg 

SEQ ID NO 35 
LENGTH 26 
TYPE DNA 

ORGANISM: H. sapiens 

SEQUENCE: 35 

caggttacat gaaaaaaaat ttacta 

<400 

SEQ ID NO 36 
LENGTH 26 
TYPE DNA 

ORGANISM: H. sapiens 

SEQUENCE: 36 

caggttacat gaaaaacaat ttacta 

<400 

SEQ ID NO 37 
LENGTH 27 
TYPE DNA 

ORGANISM: H. sapiens 

SEQUENCE: 37 

ttgttgagga agctaataaa taattaa 

<400 

SEQ ID NO 38 
LENGTH 27 
TYPE DNA 

ORGANISM: H. sapiens 

SEQUENCE: 38 

ttgttgagga aactaataaa taattaa 

SEQ ID NO 39 
LENGTH 1854 
TYPE DNA 

ORGANISM: H. sapiens 
FEATURE: 
NAME/KEY: CDS 
LOCATION: (15) . . . (1584) 

21 

-continued 
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-continued 

<400 SEQUENCE: 39 

tgcattgcac cagg atg tot gtg aaa togg act tca gta att ttg cita ata 5 O 
Met Ser Val Lys Trp Thr Ser Val Ile Leu Leu Ile 

caa citg agc titt togc titt agc tot ggg aat tdt gga aag gtg citg gtg 98 
Gln Leu Ser Phe Cys Phe Ser Ser Gly Asn Cys Gly Lys Val Leu Val 

15 20 25 

tgg gca gCa gala tac agc cat togg at g aat ata aag aca atc ct g gat 146 
Trp Ala Ala Glu Tyr Ser His Trp Met Asn. Ile Lys Thir Ile Leu Asp 

30 35 40 

gag citt att cag aga ggit cat gag gtg act gta citg gca tot to a gCt 194 
Glu Lieu. Ile Glin Arg Gly. His Glu Val Thr Val Lieu Ala Ser Ser Ala 
45 50 55 60 

toc att citt titt gat coc aac aac to a toc got citt aaa att gaa att 242 
Ser Ile Leu Phe Asp Pro Asn. Asn. Ser Ser Ala Leu Lys Ile Glu Ile 

65 70 75 

tat coc aca tot tta act aaa act gag titg gag aat titc atc atg caa 29 O 
Tyr Pro Thr Ser Leu Thir Lys Thr Glu Leu Glu Asn Phe Ile Met Glin 

8O 85 9 O 

cag att aag aga tigg to a gac citt coa aaa gat acattt togg tta tat 338 
Glin Ile Lys Arg Trp Ser Asp Leu Pro Lys Asp Thr Phe Trp Leu Tyr 

95 100 105 

titt to a caa gta cag gaa atc at g to a at a titt got gac ata act aga 386 
Phe Ser Glin Val Glin Glu Ile Met Ser Ile Phe Gly Asp Ile Thr Arg 

110 115 120 

aag titc togt aaa gat gta gtt toa aat aag aaa titt atg aaa aaa gta 434 
Lys Phe Cys Lys Asp Val Val Ser Asn Lys Llys Phe Met Lys Llys Val 
125 130 135 140 

caa gag to a aga titt gac gitc att titt goa gat gct att titt coc tot 482 
Gln Glu Ser Arg Phe Asp Val Ile Phe Ala Asp Ala Ile Phe Pro Cys 

145 150 155 

agt gag citg citg gct gag cita titt aac at a coc titt gtg tac agt citc 530 
Ser Glu Leu Leu Ala Glu Leu Phe Asin Ile Pro Phe Val Tyr Ser Leu 

160 1.65 17 O 

agc titc. tct cot goc tac act titt gala aag cat agt gga gga titt att 578 
Ser Phe Ser Pro Gly Tyr Thr Phe Glu Lys His Ser Gly Gly Phe Ile 

175 18O 185 

titc cct cot toc tac gita cot gtt gtt atg to a gaa tta act gat caa 626 
Phe Pro Pro Ser Tyr Val Pro Val Val Met Ser Glu Leu Thr Asp Gln 

190 195 200 

atg act titc at g gag agg gta aaa aat at g atc tat gtg citt tac titt 674 
Met Thr Phe Met Glu Arg Val Lys Asn Met Ile Tyr Val Leu Tyr Phe 
2O5 210 215 220 

gac titt togg titc gaa ata titt gac at g aag aag togg gat cag titt tat 722 
Asp Phe Trp Phe Glu Ile Phe Asp Met Lys Lys Trp Asp Glin Phe Tyr 

225 230 235 

agt gala gtt cita gga aga ccc act aca tta tot gag aca at g g g g aaa. 770 
Ser Glu Val Leu Gly Arg Pro Thr Thr Leu Ser Glu Thr Met Gly Lys 

240 245 25 O 

gct gac gta tag citt att cqa aac toc tagg aat titt cag titt coa tat 818 
Ala Asp Val Trp Leu Ile Arg Asn Ser Trp Asin Phe Glin Phe Pro Tyr 

255 260 265 

cca citc tta coa aat gtt gat titt gtt gga gga citc. cac toc aaa cot 866 
Pro Leu Lieu Pro Asn. Wall Asp Phe Val Gly Gly Lieu. His Cys Llys Pro 

27 O 275 280 

gcc aaa ccc ct g cct aag gaa at g gala gac titt gta cag agc tot gga 914 
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Ala Lys Pro Leu Pro Lys Glu Met Glu Asp Phe Val Glin Ser Ser Gly 
285 290 295 3OO 

gala aat ggt gtt gtg gtg titt tot ct g g g g toa at g g to agit aac atg 962 
Glu Asin Gly Val Val Val Phe Ser Leu Gly Ser Met Val Ser Asn Met 

305 310 315 

aca gaa gaa agg gcc aac gta att gca to a gCo citg gcc cag atc cca O 1 O 
Thr Glu Glu Arg Ala Asn. Wal Ile Ala Ser Ala Leu Ala Glin Ile Pro 

320 325 330 

caa aag gtt citg togg aga titt gat ggg aat aaa cca gat acc tta ggit O58 
Glin Lys Wall Leu Trp Arg Phe Asp Gly Asn Lys Pro Asp Thr Lieu Gly 

335 34 O 345 

citc aat act cqg citc tac aag togg at a coc cag aat gac citt cita ggit 106 
Lieu. Asn. Thir Arg Lieu. Tyr Lys Trp Ile Pro Glin Asn Asp Leu Lieu Gly 

350 355 360 

cat coa aag acc aga gct titt ata act cat ggit gga gcc aat ggc atc 154 
His Pro Llys Thr Arg Ala Phe Ile Thr His Gly Gly Ala Asn Gly Ile 
365 370 375 38O 

tac gag gCa atc tac cat ggg atc cct at g g to ggg att coa ttg titt 2O2 
Tyr Glu Ala Ile Tyr His Gly Ile Pro Met Val Gly Ile Pro Leu Phe 

385 390 395 

gcc gat caa cot gat aac att got cac at g aag goc agg gga gca gCt 25 O 
Ala Asp Gln Pro Asp Asn. Ile Ala His Met Lys Ala Arg Gly Ala Ala 

400 405 410 

gtt aga gtg gac titc aac aca at g to g agt aca gac ttg citg aat gca 298 
Val Arg Val Asp Phe Asn Thr Met Ser Ser Thr Asp Leu Lieu. Asn Ala 

415 420 4.25 

ttg aag aga gta att aat gat cot to a tat aaa gag aat gtt at g aaa. 346 
Leu Lys Arg Val Ile Asn Asp Pro Ser Tyr Lys Glu Asn. Wal Met Lys 

430 435 4 40 

tta to a aga att caa cat gat caa cca gtg aag ccc ctd gat cqa gca 394 
Leu Ser Arg Ile Glin His Asp Glin Pro Wall Lys Pro Leu Asp Arg Ala 
4 45 450 455 460 

gto ttctgg att gaa titt gto: at g c gc cac aaa goa gct aaa cac citt 442 
Val Phe Trp Ile Glu Phe Val Met Arg His Lys Gly Ala Lys His Leu 

465 470 475 

cgg gtt gca gCC cac gac citc acc togg titc cag tac cac tot ttg gat 490 
Arg Val Ala Ala His Asp Lieu. Thir Trp Phe Glin Tyr His Ser Lieu. Asp 

480 485 490 

gtg att ggg titc citg citg gto tdt gtg gCa act gtgata titt atc gtc 538 
Val Ile Gly Phe Leu Leu Val Cys Val Ala Thr Val Ile Phe Ile Val 

495 5 OO 505 

aca aaa tot tot citg titt tot ttctgg aag titt gct aga aaa gCa a 584 
Thr Lys Cys Cys Lieu Phe Cys Phe Trp Llys Phe Ala Arg Lys Ala 

510 515 52O 

agaagg galaa aaatgattag titatatotga gatttgaagc tiggaaaacct gataggtgag 644 

actactitcag tittatto.cag caagaaag at tigtgatgcaa gatttctittc titcctgagac O4 

aaaaaaaaaa aaagaaaaaa aaatcttittcaaaatttact ttgttcaaata aaaatttgtt 764 

tittcagagat ttaccaccca gttcatggitt agaaatattt totggcaatig aagaaaacac 824 

tacggaaaat aaaaaataag ataaag.ccitt 854 

<210> SEQ ID NO 40 
&2 11s LENGTH 524 
&212> TYPE PRT 

<213> ORGANISM: H. sapiens 

<400 SEQUENCE: 40 
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Met Ser Val Lys Trp Thr Ser Val Ile Leu Leu Ile Gln Leu Ser Phe 

Cys Phe Ser Ser Gly Asn. Cys Gly Lys Val Lieu Val Trp Ala Ala Glu 
2O 25 30 

Tyr Ser His Trp Met Asn. Ile Lys Thir Ile Leu Asp Glu Lieu. Ile Glin 
35 40 45 

Arg Gly His Glu Val Thr Val Leu Ala Ser Ser Ala Ser Ile Leu Phe 
50 55 60 

Asp Pro Asn. Asn. Ser Ser Ala Lieu Lys Ile Glu Ile Tyr Pro Thir Ser 
65 70 75 8O 

Lieu. Thir Lys Thr Glu Lieu Glu Asn. Phe Ile Met Glin Glin Ile Lys Arg 
85 90 95 

Trp Ser Asp Leu Pro Lys Asp Thr Phe Trp Leu Tyr Phe Ser Glin Val 
100 105 110 

Glin Glu Ile Met Ser Ile Phe Gly Asp Ile Thr Arg Lys Phe Cys Lys 
115 120 125 

Asp Val Val Ser Asn Lys Lys Phe Met Lys Lys Val Glin Glu Ser Arg 
130 135 1 4 0 

Phe Asp Wal Ile Phe Ala Asp Ala Ile Phe Pro Cys Ser Glu Lieu Lieu 
145 15 O 155 160 

Ala Glu Leu Phe Asn Ile Pro Phe Val Tyr Ser Leu Ser Phe Ser Pro 
1.65 170 175 

Gly Tyr Thr Phe Glu Lys His Ser Gly Gly Phe Ile Phe Pro Pro Ser 
18O 185 190 

Tyr Val Pro Val Val Met Ser Glu Leu Thr Asp Gln Met Thr Phe Met 
195 200 2O5 

Glu Arg Val Lys Asn Met Ile Tyr Val Leu Tyr Phe Asp Phe Trp Phe 
210 215 220 

Glu Ile Phe Asp Met Lys Lys Trp Asp Glin Phe Tyr Ser Glu Val Lieu 
225 230 235 240 

Gly Arg Pro Thr Thr Leu Ser Glu Thr Met Gly Lys Ala Asp Val Trp 
245 250 255 

Leu Ile Arg Asn Ser Trp Asn Phe Glin Phe Pro Tyr Pro Leu Leu Pro 
260 265 27 O 

Asn Val Asp Phe Val Gly Gly Lieu. His Cys Llys Pro Ala Lys Pro Leu 
275 280 285 

Pro Lys Glu Met Glu Asp Phe Val Glin Ser Ser Gly Glu Asn Gly Val 
29 O 295 3OO 

Val Val Phe Ser Leu Gly Ser Met Val Ser Asn Met Thr Glu Glu Arg 
305 310 315 320 

Ala Asn. Wal Ile Ala Ser Ala Lieu Ala Glin Ile Pro Gln Lys Val Lieu 
325 330 335 

Trp Arg Phe Asp Gly Asn Lys Pro Asp Thir Lieu Gly Lieu. Asn. Thir Arg 
340 345 350 

Leu Tyr Lys Trp Ile Pro Glin Asn Asp Leu Lieu Gly His Pro Llys Thr 
355 360 365 

Arg Ala Phe Ile Thr His Gly Gly Ala Asn Gly Ile Tyr Glu Ala Ile 
370 375 38O 

Tyr His Gly Ile Pro Met Val Gly Ile Pro Leu Phe Ala Asp Glin Pro 
385 390 395 400 



US 2003/0077629 A1 Apr. 24, 2003 
25 

-continued 

Asp Asn. Ile Ala His Met Lys Ala Arg Gly Ala Ala Val Arg Val Asp 
405 410 415 

Phe Asn. Thir Met Ser Ser Thr Asp Leu Lieu. Asn Ala Lieu Lys Arg Val 
420 425 430 

Ile Asin Asp Pro Ser Tyr Lys Glu Asn. Wal Met Lys Lieu Ser Arg Ile 
435 4 40 4 45 

Gln His Asp Glin Pro Wall Lys Pro Leu Asp Arg Ala Val Phe Trp Ile 
450 455 460 

Glu Phe Wal Met Arg His Lys Gly Ala Lys His Leu Arg Val Ala Ala 
465 470 475 480 

His Asp Leu Thir Trp Phe Glin Tyr His Ser Leu Asp Val Ile Gly Phe 
485 490 495 

Leu Leu Val Cys Val Ala Thr Val Ile Phe Ile Val Thr Lys Cys Cys 
5 OO 505 510 

Leu Phe Cys Phe Trp Llys Phe Ala Arg Lys Ala Lys 
515 52O 

<210> SEQ ID NO 41 
&2 11s LENGTH 1686 
&212> TYPE DNA 
<213> ORGANISM: H. sapiens 
&220s FEATURE 
<221 NAME/KEY: exon 
<222> LOCATION: (392). . . (1126) 

<400 SEQUENCE: 41 

tocc cagttt cacaaaaata totgg accat gtttagtcat ttaatctitta gttttgttgtc 60 

aaatgg acto cagaaacaag atctgtcact gct actottctggacactot totaaaatat 120 

attgcataag acagatggca totccataca agatccittga tattagctga aggatagdac 18O 

toataaacat aaaagg gaaa ttaatcacat citgttgttgaac agatcattta cctitcatttg 240 

totctittgcc atccacatgc ticag actgtt gatttaatga tattgitatgt actittgactt 3OO 

ataagggitta cattittaact tcttggctaa tittatctittg gacatalacca to agaaatga 360 

cagaaaggaa cagdaactgg aaaacaag cattgcattgca ccaggatgtc. totgaaatgg 420 

actitcagtaa ttittgctaat acaactgagc titttgctitta gctctgggaa ttgttggaaag 480 

gtgctggtgt ggg cagoaga atacago cat tdgatgaata taaag acaat cotggatgag 540 

cittattoaga gaggtoatga ggtgactgta citggcatctt cagottc.cat totttittgat 600 

cccaacaact catcc.gctct taaaattgaa atttatccca catctittaac taaaactgag 660 

ttggagaatt to atcatgca acagattaag agatggtoag accitt.ccaaa agatacattt 720 

tggittatatt titt cacaagt acaggaaatc atgtcaatat ttggtgacat alactagaaag 78O 

ttctgtaaag atgtagtttcaaataagaaa tittatgaaaa aagtacaaga gtcaagattit 840 

gacg to attt ttgcagatgc tatttittc.cc totagtgagc tigctdgctga gctatttaac 9 OO 

ataccctttg totacagt ct cagottctict cotggctaca cittittgaaaa goatagtgga 96.O 

ggatttattt toccitcctitc citacgtacct gttgttatgt cagaattaac tdatcaaatg 1020 

actittcatgg agagggtaaa aaatatgatc tatgtgctitt actittgacitt ttggttcgaa 1080 

atatttgaca togaagaagtg g gatcagttt tatagtgaag ttctaggtaa gtatttittitt 1140 

caatcagtaa catgaagcto taact tattt gtgtc.tttga agcagagctt atataaag.cc 1200 

ataaagttcag g g tagtgggg ttittggtaag tdaatttata aaacaaaaat acaagatgat 1260 
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citattaatct cacaaatatt atagaaaagc titaaattaca ggg to agitta aaaccotgtg 1320 

gccatcactc acacagaa.ca ccc.caggaaa toataaacct atacattagt gcatctaaga 1380 

citttaagcaa ttacacatct gttttacitat acattgttitt acatcttaaa aacagtaaaa 1440 

to catcaaat aacttcttac tdaatgcata gatttagaat gagtagttac acatttittct 15 OO 

acaactatot atataactg.c agaaattgtt ttittcttgta aacttgttitt cittatttaga 1560 

aatcaaaaga t gttcc cata ttaccagaag gtttcct tca cagtaaagag agataatgtc 1620 

tatacctdag atgcaaaaat caataagg gc aatttgaagt ttctaatgtt totatactict 1680 

tgcagg 1686 

<210> SEQ ID NO 42 
&2 11s LENGTH 1340 
&212> TYPE DNA 
<213> ORGANISM: H. sapiens 
&220s FEATURE 
<221 NAME/KEY: exon 
<222> LOCATION: (668) . . . (816) 

<400 SEQUENCE: 42 

atagtttittg galactaggcc cctitt attag alacatatgag acaattalagg toggagtacaa 60 

tttittattitc ataatttcto aaaaatttct agctataatg tacaaatata tttacittaaa 120 

aatatt atta agatcttago ttgaatctaa aagagtagtt got acaagga titt cago cat 18O 

actcitcaiaca tagtocacag titcacttgaa ccaaagataa aagaattagc titaatgagtt 240 

gtgtaalacta gactatttct tagaaaatta tttittatggg tagagtagaa ttaattgatt 3OO 

atggagctica aagagttgtt taaatgtc.cg tatgctacta ttgaagctitt aagagaaaag 360 

aaattittatgtttaacttitc tatggcto at tittaataatt gtttatgatt atgag catac 420 

tgatgcgaca ttagagatgt agcttaacct cacaattcto citact actitt gtctttctta 480 

taaatacaca taggcaaaat atgtaataca taaaattaaa ttatatotat atatgaatat 540 

gtgtatatat ttittcaaag.c acagatattt gcctacattt ttgcctacat tattotaacc 600 

cctittcagaa atttacctaa agtaattatc ttgttgtcatc. caccittttitt ttttctatto 660 

citgtcaggaa gacccactac attatctgag acaatgggga aagctgacgt atggcttatt 720 

cgaaactcct g gaattittca gtttccatat coacticttac caaatgttga titttgttgga 78O 

ggactic cact gcaaacct gc caaaccocto cotaaggtaa acatacttitt gttggittitta 840 

ttttgttggc tittgaattitt cagtagaaat gattctatag tottctttca gag tatttga 9 OO 

cittacact ga aagaaagatg ggaaatgggt ggggtaaag.c agataccalat tagaaactca 96.O 

tgtgcacgtt aataccatca cacgtatatg agttt tatga gtattacaaa tagagaggaa 1020 

tactaaggag actittgaaaa tagggttggit taaattaaag tottcattat gcaataccta 1080 

agaagg tatt got catccaa toaaataata tttacaaagg gattagcaca aaacacaggt 1140 

aagtgcagaa tttitcagaga aaaaaataga cacagtttct gtc.cccacat accittacatt 1200 

citacttcaaa agatagaata totgcaagta ataaaaatta tataaaaact attatctgaa 1260 

ggaaaaacgc aataccalaga aag catcagt ggagataata gaaagtatcc tdcagtcact 1320 

gattagtaag atgggtaccg 1340 

<210> SEQ ID NO 43 
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<211& LENGTH 1822 
&212> TYPE DNA 
<213> ORGANISM: H. sapiens 
&220s FEATURE 
<221 NAME/KEY: exon 
<222> LOCATION: (732). . . (863) 

<400 SEQUENCE: 43 

tatatacaat gtctgtatga taaatgagac toctagg cact aattcataga aatticcaaat 60 

tacattacca gacitccagaa tdtcagoggt tottaaccac cagotttitat ttattittatt 120 

ttttittagtt tittgaaaaac taccagaaaa citctgaacaa actittaagtg aagtataaag 18O 

cattgtagag aaa.cataaat gtagatataa aattatcc.ca actgtgagta gcttatcctic 240 

agagct cata gttagg galag taalaccacta actgtttcca actaagaga a ttctacagaa 3OO 

aacctgcctgaaataalacac aagggattta gtagaacaac aatataggat taaagct gag 360 

tggtoccact titccaagaac citatattagt aactittagta atgaaagtga agagtcgtgt 420 

attaatattt ttaacattat citccctgaca acaatgtaat agcto cattt cittittctocc 480 

ttacacacat gcacacaaat acatacacat acacacatat ttacacaaat atccttaaca 540 

gcatccacct atctoatatt atacatctac ttgcaaaaaa actgagtgat tigggtoagtt 600 

aaaaaatatt atttacitcca ataatticcitc aaaatactgg attittctotc tittagtaatt 660 

tgcaccaatt cittittggtag td.ccc.gctgt gctaatactic titttgttgatg aag caaattic 720 

tittctt caca ggaaatggaa gacitttgtac agagctctgg agaaaatggt gttgtggtgt 78O 

tittctotggg gtcaatgg to agtaacatga cagaagaaag ggccaacgta attgcatcag 840 

ccctggcc.ca gatcccacaa aaggtaagat gaagtgc citt actggtgtgg aaaac tactg 9 OO 

aaag aggctg. ittaaagtttg aagtaatcca attatagaaa cittctgataa atgtgaagtt 96.O 

gaccaaaagt togaaaaatta gaacaaggat aatcttggag aaactatoag aagtttgaaa O20 

attgttggttg catttitttitt taaatggtgt taagtatgaa cattccccta totaaatatg O8O 

citgacaataa attgaatgga gaaagg tatt taaaaagtgt ttggagacitt citcaccitcct 14 O 

gtoccataaaa ttittgaattg totatgtgat citacatagga aaggatatta aagagtagat 200 

tgaactictitc catagotgaa tatagoctta aatatgcttg tatagdatcc accgacagaa 260 

gtaatagttg togc citcagaci ttaggggttg catgtgg ccc toggaggagtt act accottg 320 

gtatgcatca gtagttccita ttagoatcag toggaactca gtacticcata totatto aca 38O 

aaag.gcaact tdag accoac agittatttitt aatttctgat attaacactic atacatactg 4 40 

citgaatttaa citcaatatat titcagttalag tdaaaatggit gcttaatgta gttctittagaa 5 OO 

tgactittcag gtgttittcac aaaaaacgta tatccagaac tatgtc.cttt tagaaataca 560 

agtaaaattt ttgataatta gcttcaaaac agtttitccta atctoagicag tatccaatga 62O 

gtgaagaa.ca cittgactgac tottgggtca cct ct attac ttattgtact citggaagctic 680 

ttggtogaatg tttacgatta toggatgtag tatttctgtt to cactittaa gtcaaatgct 740 

tgtataaaat acgtgacaac aaatggagaa tattggctot gttagtagtt atgcggtata 800 

ttctotgttt aag gatctitt gg 822 

<210> SEQ ID NO 44 
&2 11s LENGTH 1591 
&212> TYPE DNA 
<213> ORGANISM: H. sapiens 
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-continued 

&220s FEATURE 
<221 NAME/KEY: exon 
<222> LOCATION: (138) . . . (225) 
&220s FEATURE 
<221 NAME/KEY: exon 
<222> LOCATION: (1067) . . . (1286) 

<400 SEQUENCE: 44 

attctattta cattagccitt to agtagttc ttatttacta acatcccttg atcto attcc 60 

tactictittat acagttctoa cattctataa cittittgaatt coacticatgg aataaaatat 120 

tittctittatt gta acaggitt citgtggagat ttgatgg gaa taalaccagat accittaggto 18O 

tdaatact.cg gctictacaag toggatacccc agaatgacct tctaggtaag actctggtga 240 

acaaatactgaatatattag taa.ca.goaca ttagagtgtt aatagttcat catgaaacaa 3OO 

gcttattgaa tatttgttaa ggaaaaacaa aatgtaactt ctittatattg atttitccagt 360 

cittaagg gag aaagaataca ttataattitt tagg cattitta toatatacac ccacattctt 420 

tatagtctga atcgggggaa totttattitc aggtgttatt atatotcaca aaatttittca 480 

ataactitcct g g gctgtctd totgtctoct atttctacaa citttacacct gtttitttitcc 540 

totccc.gcag g gttatttga aatgccacta aaaataatag citcttctato accagtgact 600 

citgitattittctgaagaatta aactgctaat cittaatcata cagtgatgat acatttcacg 660 

atgaagtgtg acctgtc.citt cotcaatcct agcaccacca ccaaaccact gcctdct gcc 720 

ttgcccacco catatatoac actctgtgac tdtcacttaa aataagagtt cactitcatgc 78O 

citatctottt gctgtcttct tttittgcaca tttittgaaat citagaatgca atttittcatt 840 

agcc caactg gaaatcttgt attgttittgc agtctgaagt cacacacacc gtatago citt 9 OO 

cagttacata cocagtacaa gtacgtgttt tttccitcc.ga agtctgaaac acaattittaa 96.O 

tittagttcag tattittagct ggaaaacact gtcactittca gag cotttca ttgttgcatct O20 

cattittatto citatgagtaa ttittgctaaa attcatccaa toctaggtoa tocaaag acc O8O 

agagcttitta taactcatgg toggagccaat ggcatctacg aggcaatcta ccatgggatc 14 O 

ccitatggtgg ggattc catt gtttgcc.gat caacct gata acattgcto a catgaaggcc 200 

aggggagcag citgttagagt ggacittcaac acaatgtcga gtacagacitt gctgaatgca 260 

ttgaagagag taattaatga toctitcgtga gtagaacaat atttittcact aggtgg tatt 320 

tacagatago ttctottgtc. aatagtgagt gtgagtttca toctitttitat aagagacitaa 38O 

ttittgaaaga atttaatgat ttaaccaatc tdaaatctgc titttatttitt ataagttatt 4 40 

taaaaattga atttgaaa.ca catacatcta aagaatagoc agittagt gala acaattittct 5 OO 

acacaaaaat aattittaaaa ggatatagat aatacaaaaa atacatttct taaaaatttg 560 

acataattaa to catagaag aaaggaagaa t 591 

<210> SEQ ID NO 45 
&2 11s LENGTH 596 
&212> TYPE DNA 
<213> ORGANISM: H. sapiens 
&220s FEATURE 
<221 NAME/KEY: exon 
<222> LOCATION: (19) . . . (549) 

<400 SEQUENCE: 45 

citttatttitt atctttcaga tataaagaga atgttatgaa attatcaaga attcaacatg 60 
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<400 

SEQ ID NO 67 
LENGTH 19 
TYPE DNA 

ORGANISM: H. sapiens 

SEQUENCE: 67 

ttaagagcgg atgagttgt 

<400 

SEQ ID NO 68 
LENGTH 2.0 
TYPE DNA 

ORGANISM: H. sapiens 

SEQUENCE: 68 

toat catgca acagattaag 

<400 

SEQ ID NO 69 
LENGTH 2.0 
TYPE DNA 

ORGANISM: H. sapiens 

SEQUENCE: 69 

cactacaggg aaaaatagoa 

<400 

SEQ ID NO 70 
LENGTH 2.0 
TYPE DNA 

ORGANISM: H. sapiens 

SEQUENCE: 70 

accotttgttg tacagtctda 

<400 

SEQ ID NO 71 
LENGTH 19 
TYPE DNA 

ORGANISM: H. sapiens 

SEQUENCE: 71 

agctctgctt caaaga cac 

<400 

SEQ ID NO 72 
LENGTH 21 
TYPE DNA 

ORGANISM: H. sapiens 

SEQUENCE: 72 

ttgcctacat tattotaacc c 

<400 

SEQ ID NO 73 
LENGTH 17 
TYPE DNA 

ORGANISM: H. sapiens 

SEQUENCE: 73 

citttaccc.ca coccattt 

SEQ ID NO 74 
LENGTH 25 
TYPE DNA 

ORGANISM: H. sapiens 

32 
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<400 SEQUENCE: 74 

cattcc tact ctittatacag ttcto 

<210 SEQ ID NO 75 
&2 11s LENGTH 17 
&212> TYPE DNA 

<213> ORGANISM: H. sapiens 

<400 SEQUENCE: 75 

cccc.cg attc agacitat 

<210 SEQ ID NO 76 
&2 11s LENGTH 25 
&212> TYPE DNA 
<213> ORGANISM: H. sapiens 

<400 SEQUENCE: 76 

cattcc tact ctittatacag ttcto 

<210 SEQ ID NO 77 
&2 11s LENGTH 17 
&212> TYPE DNA 
<213> ORGANISM: H. sapiens 

<400 SEQUENCE: 77 

cccc.cg attc agacitat 

<210 SEQ ID NO 78 
&2 11s LENGTH 18 
&212> TYPE DNA 

<213> ORGANISM: H. sapiens 

<400 SEQUENCE: 78 

to citcc galag totgaaac 

<210 SEQ ID NO 79 
&2 11s LENGTH 23 
&212> TYPE DNA 
<213> ORGANISM: H. sapiens 

<400 SEQUENCE: 79 

tataaaaagg atgaaactica cac 

<210 SEQ ID NO 80 
&2 11s LENGTH 2.0 
&212> TYPE DNA 

<213> ORGANISM: H. sapiens 

<400 SEQUENCE: 80 

totgaggggt tttgtctgta 

<210> SEQ ID NO 81 
<211& LENGTH 22 
&212> TYPE DNA 
<213> ORGANISM: H. sapiens 

<400 SEQUENCE: 81 

tttitttgttct caggaagaaa ga 

<210> SEQ ID NO 82 
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<211& LENGTH 24 
&212> TYPE DNA 
<213> ORGANISM: H. sapiens 

SEQUENCE: 82 

aaaaaaagaa aaaaaaatct tittc 

<400 

SEQ ID NO 83 
LENGTH 2.0 
TYPE DNA 

ORGANISM: H. sapiens 

SEQUENCE: 83 

cc.gc gatata agttcaacaa 

<400 

SEQ ID NO 84 
LENGTH 22 
TYPE DNA 

ORGANISM: H. sapiens 

SEQUENCE: 84 

tgcattgcac caggatgtct gt 

SEQ ID NO 85 
LENGTH 21 
TYPE DNA 

ORGANISM: H. sapiens 

SEQUENCE: 85 

gcattgcacc aagatgtctg. it 

<400 

SEQ ID NO 86 
LENGTH 23 
TYPE DNA 

ORGANISM: H. sapiens 

SEQUENCE: 86 

to citggatga gct tattoag aga 

<400 

SEQ ID NO 87 
LENGTH 23 
TYPE DNA 

ORGANISM: H. sapiens 

SEQUENCE: 87 

to citggatga gcc tattoag aga 

<400 

SEQ ID NO 88 
LENGTH 21 
TYPE DNA 

ORGANISM: H. sapiens 

SEQUENCE: 88 

cattittggitt atatttittca c 

<400 

SEQ ID NO 89 
LENGTH 21 
TYPE DNA 

ORGANISM: H. sapiens 

SEQUENCE: 89 
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cattittggitt ttatttittca c 

<400 

SEQ ID NO 90 
LENGTH 21 
TYPE DNA 

ORGANISM: H. sapiens 

SEQUENCE: 90 

catalactaga aagttctgta a 

<400 

SEQ ID NO 91 
LENGTH 21 
TYPE DNA 

ORGANISM: H. sapiens 

SEQUENCE: 91 

catalactagg aagttctgta a 

<400 

SEQ ID NO 92 
LENGTH 2.0 
TYPE DNA 

ORGANISM: H. sapiens 

SEQUENCE: 92 

cctggctaca cittittgaaaa 

<400 

SEQ ID NO 93 
LENGTH 20 
TYPE DNA 

ORGANISM: H. sapiens 

SEQUENCE: 93 

cctggctaca tttittgaaaa 

<400 

SEQ ID NO 94 
LENGTH 21 
TYPE DNA 

ORGANISM: H. sapiens 

SEQUENCE: 94 

gaag accolac tacattatct g 

<400 

SEQ ID NO 95 
LENGTH 21 
TYPE DNA 

ORGANISM: H. sapiens 

SEQUENCE: 95 

gaag accolac tacgittatct g 

<400 

SEQ ID NO 96 
LENGTH 26 
TYPE DNA 

ORGANISM: H. sapiens 

SEQUENCE: 96 

aattittcagt titccatatoc actcitt 

SEQ ID NO 97 
LENGTH 26 
TYPE DNA 

35 
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<213> ORGANISM: H. sapiens 

<400 SEQUENCE: 97 

aattittcagt titcctdatcc actcitt 

<210 SEQ ID NO 98 
<211& LENGTH 22 
&212> TYPE DNA 
<213> ORGANISM: H. sapiens 

<400 SEQUENCE: 98 

taggtotcaa tactcggcto ta 

<210 SEQ ID NO 99 
<211& LENGTH 22 
&212> TYPE DNA 
<213> ORGANISM: H. sapiens 

<400 SEQUENCE: 99 

taggtotcaa tactcggctd ta 

<210> SEQ ID NO 100 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: H. sapiens 

<400 SEQUENCE: 100 

tacaagtgga taccccaga 

<210> SEQ ID NO 101 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: H. sapiens 

<400 SEQUENCE: 101 

tataagtgga taccc.caga 

<210> SEQ ID NO 102 
&2 11s LENGTH 26 
&212> TYPE DNA 

<213> ORGANISM: H. sapiens 

<400 SEQUENCE: 102 

gggagaaaga atacattata atttitt 

<210> SEQ ID NO 103 
&2 11s LENGTH 25 
&212> TYPE DNA 
<213> ORGANISM: H. sapiens 

<400 SEQUENCE: 103 

gggagaaaga atacittataa tttitt 

<210> SEQ ID NO 104 
<211& LENGTH 21 
&212> TYPE DNA 
<213> ORGANISM: H. sapiens 

<400 SEQUENCE: 104 

titccattgtt td.ccgatcaa c 
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<221 NAME/KEY: CDS 
<222> LOCATION: (11) . . . (1598) 

<400 SEQUENCE: 112 

taag accagg atg tot citg aaa togg acg to a gttc titt citg citg ata cag 49 
Met Ser Leu Lys Trp Thr Ser Val Phe Leu Leu Ile Glin 

1 5 10 

citc agt tot tac titt agc tict gga agc tdt gga aag gtg cita gtg togg 97 
Leu Ser Cys Tyr Phe Ser Ser Gly Ser Cys Gly Lys Val Leu Val Trp 

15 2O 25 

ccc aca gaa tac agc cat tog ata aat at g aag aca atc ct g gala gag 145 
Pro Thr Glu Tyr Ser His Trp Ile Asn Met Lys Thr Ile Leu Glu Glu 
30 35 40 45 

citt gtt cag agg ggt cat gag gtg act gtg ttg aca tot to g gct tct 193 
Leu Val Glin Arg Gly His Glu Val Thr Val Leu Thir Ser Ser Ala Ser 

50 55 60 

act citt gtc. aat gcc agit aaa to a tot got att aaa tta gaa gtt tat 241 
Thr Lieu Val Asn Ala Ser Lys Ser Ser Ala Ile Lys Lieu Glu Val Tyr 

65 70 75 

cct aca tot tta act aaa aat gat ttg gaa gat tct citt citg aaa att 289 
Pro Thir Ser Lieu. Thir Lys Asn Asp Leu Glu Asp Ser Lieu Lleu Lys Ile 

8O 85 9 O 

citc gat aga tog ata tat ggt gtt to a aaa aat acattt togg to a tat 337 
Leu Asp Arg Trp Ile Tyr Gly Val Ser Lys Asn Thr Phe Trp Ser Tyr 

95 1 OO 105 

titt to a caa tta caa gaa ttg tdt togg gala tat tat gac tac agt aac 385 
Phe Ser Gln Leu Gln Glu Lieu. Cys Trp Glu Tyr Tyr Asp Tyr Ser Asn 
110 115 120 125 

aag citc togt aaa gat gca gtt ttgaat aag aaa citt atg at g aaa cita 433 
Lys Lieu. Cys Lys Asp Ala Val Lieu. Asn Lys Lys Lieu Met Met Lys Lieu 

130 135 14 O 

caa gag toa aag titt gat gito att citg gCa gat gcc citt aat coc tot 481 
Glin Glu Ser Lys Phe Asp Wal Ile Leu Ala Asp Ala Lieu. Asn Pro Cys 

145 15 O 155 

ggit gag cta citg gct gaa cita titt aac ata coc titt citg tac agt citt 529 
Gly Glu Lieu Lieu Ala Glu Lieu Phe Asn. Ile Pro Phe Leu Tyr Ser Lieu 

160 1.65 170 

cga titc. tct gtt goc tac acattt gag aag aat ggt gga gga titt citg 577 
Arg Phe Ser Val Gly Tyr Thr Phe Glu Lys Asn Gly Gly Gly Phe Leu 

175 18O 185 

titc cct cot toc tat gta cot gtt gtt atg to a gaa tta agt gat caa 625 
Phe Pro Pro Ser Tyr Val Pro Val Val Met Ser Glu Leu Ser Asp Gln 
190 195 200 2O5 

atg att titc at g gag agg ata aaa aat at g ata cat atg citt tat titt 673 
Met Ile Phe Met Glu Arg Ile Lys Asn Met Ile His Met Leu Tyr Phe 

210 215 220 

gac titt togg titt caa att tat gat citg aag aag togg gac cag titt tat 721 
Asp Phe Trp Phe Glin Ile Tyr Asp Lieu Lys Lys Trp Asp Glin Phe Tyr 

225 230 235 

agt gala gtt cita gga aga ccc act aca tta titt gag aca at g g g g aaa. 769 
Ser Glu Val Leu Gly Arg Pro Thr Thr Leu Phe Glu Thr Met Gly Lys 

240 245 25 O 

gct gala at g tog citc att cqa acc tat togg gat titt gaa titt cot cqc 817 
Ala Glu Met Trp Leu Ile Arg Thr Tyr Trp Asp Phe Glu Phe Pro Arg 

255 260 265 

cca ttc tta coa aat gtt gat titt gtt gga gga citt cac tagt aaa coa 865 
Pro Phe Leu Pro Asn Val Asp Phe Val Gly Gly Leu. His Cys Llys Pro 
270 275 280 285 
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<210> SEQ ID NO 113 
&2 11s LENGTH 530 
&212> TYPE PRT 

<213> ORGANISM: H. sapiens 

<400 SEQUENCE: 113 

Met Ser Leu Lys Trp Thr Ser Val Phe Leu Leu Ile Gln Leu Ser Cys 
1 5 10 15 

Tyr Phe Ser Ser Gly Ser Cys Gly Lys Val Leu Val Trp Pro Thr Glu 
2O 25 30 

Tyr Ser His Trp Ile Asn Met Lys Thr Ile Leu Glu Glu Leu Val Glin 
35 40 45 

Arg Gly His Glu Val Thr Val Leu Thir Ser Ser Ala Ser Thr Leu Val 
50 55 60 

Asn Ala Ser Lys Ser Ser Ala Ile Lys Leu Glu Val Tyr Pro Thr Ser 
65 70 75 8O 

Lieu. Thir Lys Asn Asp Leu Glu Asp Ser Lieu Lleu Lys Ile Leu Asp Arg 
85 90 95 

Trp Ile Tyr Gly Val Ser Lys Asn Thr Phe Trp Ser Tyr Phe Ser Glin 
100 105 110 

Leu Glin Glu Lieu. Cys Trp Glu Tyr Tyr Asp Tyr Ser Asn Lys Lieu. Cys 
115 120 125 

Lys Asp Ala Val Lieu. Asn Lys Lys Lieu Met Met Lys Lieu Glin Glu Ser 
130 135 1 4 0 

Lys Phe Asp Val Ile Leu Ala Asp Ala Lieu. Asn. Pro Cys Gly Glu Lieu 
145 15 O 155 160 

Leu Ala Glu Leu Phe Asn Ile Pro Phe Leu Tyr Ser Leu Arg Phe Ser 
1.65 170 175 

Val Gly Tyr Thr Phe Glu Lys Asn Gly Gly Gly Phe Leu Phe Pro Pro 
18O 185 190 

Ser Tyr Val Pro Val Val Met Ser Glu Leu Ser Asp Gln Met Ile Phe 
195 200 2O5 

Met Glu Arg Ile Lys Asn Met Ile His Met Leu Tyr Phe Asp Phe Trp 
210 215 220 

Phe Glin Ile Tyr Asp Leu Lys Lys Trp Asp Glin Phe Tyr Ser Glu Val 
225 230 235 240 

Leu Gly Arg Pro Thr Thr Leu Phe Glu Thr Met Gly Lys Ala Glu Met 
245 250 255 

Trp Leu Ile Arg Thr Tyr Trp Asp Phe Glu Phe Pro Arg Pro Phe Leu 
260 265 27 O 

Pro Asn. Wall Asp Phe Val Gly Gly Lieu. His Cys Lys Pro Ala Lys Pro 
275 280 285 

Leu Pro Lys Glu Met Glu Glu Phe Val Glin Ser Ser Gly Glu Asin Gly 
29 O 295 3OO 

Ile Val Val Phe Ser Leu Gly Ser Met Ile Ser Asn Met Ser Glu Glu 
305 310 315 320 

Ser Ala Asn Met Ile Ala Ser Ala Lieu Ala Glin Ile Pro Glin Lys Val 
325 330 335 

Leu Trp Arg Phe Asp Gly Lys Llys Pro Asn. Thir Lieu Gly Ser Asn Thr 
340 345 350 

Arg Lieu. Tyr Lys Trp Lieu Pro Glin Asn Asp Leu Lieu Gly His Pro Lys 
355 360 365 
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Thr Lys Ala Phe Ile Thr His Gly Gly Thr Asn Gly Ile Tyr Glu Ala 
370 375 38O 

Ile Tyr His Gly Ile Pro Met Val Gly Ile Pro Leu Phe Ala Asp Gln 
385 390 395 400 

His Asp Asn. Ile Ala His Met Lys Ala Lys Gly Ala Ala Leu Ser Val 
405 410 415 

Asp Ile Arg Thr Met Ser Ser Arg Asp Leu Lieu. Asn Ala Lieu Lys Ser 
420 425 430 

Val Ile Asn Asp Pro Val Tyr Lys Glu Asn. Wal Met Lys Lieu Ser Arg 
435 4 40 4 45 

Ile His His Asp Gln Pro Met Lys Pro Leu Asp Arg Ala Wall Phe Trp 
450 455 460 

Ile Glu Phe Wal Met Arg His Lys Gly Ala Lys His Leu Arg Val Ala 
465 470 475 480 

Ala His Asn Lieu. Thir Trp Ile Glin Tyr His Ser Lieu. Asp Wal Ile Ala 
485 490 495 

Phe Leu Leu Ala Cys Val Ala Thr Val Ile Phe Ile Ile Thr Lys Phe 
5 OO 505 510 

Cys Lieu Phe Cys Phe Arg Lys Lieu Ala Lys Thr Gly Lys Lys Lys Lys 
515 52O 525 

Arg Asp 
530 

<210> SEQ ID NO 114 
<211& LENGTH: 2312 
&212> TYPE DNA 

<213> ORGANISM: H. sapiens 
&220s FEATURE 
<221 NAME/KEY: exon 
<222> LOCATION: (692). . . (1425) 

<400 SEQUENCE: 114 

accotcctg.c toccatctgc catgatcact ggaaaaccot catttattitt ttaaagggto 60 

cagaaaatgc taatctatag agatagaaat tagattagtg gttgccitagg gtaggatgga 120 

tgcaaaattt cagagtgggg ggittagaggc tattgtatag aatcttittgg agataatact 18O 

gattattgta gtgaaagtaa aattctgttga atatact agg aaa.cattgaa citgtacacac 240 

taattggtga gtcatatggit atatgaatta totgtcaa.ca aagttittaga agacattact 3OO 

tgcaccacga tattaaaaaa td.ccgtttga gttgtataat tacttcttct citctatgtca 360 

aggg caccga acaggcagga gccitctoact toccactgtt cittaa.cagta ttataaaata 420 

attacataag acaggttact tacatattot aggtoataaa aattattgct toactagagt 480 

aattgtaaac ataaaagaac accaaacaca citaaaataaa tatgaggtoa totaatcttitt 540 

gttggtotcc ttgg catgca cotattoaga citgttagtat tatgtattta cittcaaattit 600 

tag cagittat attitta actt gattgattitt to citcagata taagtatgag aaatgacaga 660 

aagaaacaac aactggaaaa gaag cattgc atalagaccag gatgtc.tctgaaatggacgt. 720 

cagtc.tttct gctgatacag citcagttgtt actittagcto toggaagctgt ggaaaggtoc 78O 

tagtgtggcc cacagaatac agc cattgga taaatatgaa gacaatcct g galaga.gcttg 840 

ttcagagggg to atgagg to actgtgttga catctitcggc titctact citt gtcaatgcca 9 OO 

gtaaatcatc tdctattaaa ttagaagttt atcctacatc tittaactaaa aatgatttgg 96.O 
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aag attctot totgaaaatt citcgatagat ggatatatgg tatttcaaaa aatacattitt O20 

ggtoatattt ttcaca atta caagaattgt gttgg gaata ttatoactac agtaacaagc O8O 

totgtaaaga tigcagttittg aataagaaac titatgatgaa act acaa gag toaaagtttg 14 O 

atgtcattct ggcagatgcc cittaatcc ct gtggtgagct actggctgaa citatttaa.ca 200 

taccctttct gtacagtc.tt cqattctotg ttggctacac atttgagaag aatggtggag 260 

gatttctgtt coctoctitcc tatgtacctg ttgttatgtc agaattaagt gatcaaatga 320 

ttitt catgga gaggataaaa aatatgatac atatgctitta ttittgactitt tagtttcaaa 38O 

tittatcatct gaagaagtgg gaccagttitt atagtgaagt totaggtaag to atgtgtct 4 40 

aactggtgct tattaagttc taacttittct gtgcctttga aggtgagctt atataaatat 5 OO 

aatgtcagaa gatagtgttt tta agggaaa titatgaattg caaatgtaag atgat citatc 560 

agtc.tcaaaa at attataga atgttgacct tatagaatca gttagaacco toggggccatc 62O 

actact acag gacacccaga gag to ataaa cct tcattgt aaag cactaa to atttctitt 680 

aaactatoac atatoattitt gctatacatt ttittcatctt taaaaaaagt caatagatac 740 

citcaagaaac atcttcatga agg cagacac ataaatttag tatttacaca tatttctaga 800 

aaaattatca atgcaggatt gaggaatttgtttctotttg agttcctcag tittccitcatt 860 

tagaaattaa attttgttitt to atgtaaga aggattccitt cacagttgag taatatagtg 920 

gctotactcc agaaacagaa goctaaaact tdag atttct aatgtttata cattccttca 98O 

ataacaggitt gacaattatt totttcaaaa actgaaatct tattgaaagt gaacatctaa 20 40 

gttittaatct atattittatt aaactgcatc. tctocatcaa agaaaatagg gg.ccaaatta 2100 

agg gag agca catatotcta totcaataaa ttctgaaaat gttittaattic toatttgtaa 216 O 

atatatttat tittaaaaatc taattatatt aag atcttac gatgaaccaa gacagtagta 2220 

ggtgtaaaga titt cagtgtt gag citcaaaa aactcatggit titactittgag aaccalaggat 228O 

caagggctag cittaataaac totag acact ag 2312 

<210> SEQ ID NO 115 
<211& LENGTH 1021 
&212> TYPE DNA 
<213> ORGANISM: H. sapiens 
&220s FEATURE 
<221 NAME/KEY: exon 
<222> LOCATION: (413) . . . (565) 

<400 SEQUENCE: 115 

accatgatcc aatcacct gc cactgggtcc citcc.ctogac acatggggat tatggggatt 60 

ataattcaag atgagaggag atttgggtgg ggacagt caa accatattag tact tattt 120 

taataattat titatgattgt gaatatactg atgttacatt aaagatgtga tittcttctta 18O 

cagatctotg aatacattgc ctitccittata tatacatatg agcaacatat gcaataaata 240 

aaatctaaat tatgactata tataaatgta tittatatata ttittatcaat gcacagacat 3OO 

tittatatatgtttggg tatgttattocaag toctittcagg aaaatacct g catattoaaa 360 

taacaattct cqtgttagct accttttgtt ttgttttgtt tttittccatc aggaag acco 420 

actacatt at ttgaga caat ggggaaagct gaaatgtggc ticattcgaac citattgg gat 480 

tittgaattitc citc.gcc catt cittaccaaat gttgattittg ttggagg act tcactgtaaa 540 
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ccag coaaac coctacctaa ggtaaatgta ttcttgtttc atttgtttgc titgacattitt 600 

cagaaggaat ggctggatat gtttctttca gagtgtttaa citcagagtga ggggaatatg 660 

ggaggtoaaa aacaagg act toccattaga aaatcatata tittctgtagt atcacaagta 720 

tgtgaatgtt attatcatta aagaccaaag aggtt tacta gggagattitt gaaaa.caggg 78O 

ttggittaaag taaggc ctitc attgtgccac ccaaaagata gtatgatto a tittcttcaaa 840 

aaatatttgt agagtgatta atacaaacca caggtaagtg citggattitt.c agagaataaa 9 OO 

ggtag cacag tittctgctico citcatgccitt acattgtact ttgaaagata gaataaaaac 96.O 

aagtgaaaaa gaaaagtcta aaaagtgtta ttaaggaaag accacaatga taaagaaata 1020 

t 1021 

<210> SEQ ID NO 116 
&2 11s LENGTH 480 
&212> TYPE DNA 
<213> ORGANISM: H. sapiens 
&220s FEATURE 
<221 NAME/KEY: exon 
<222> LOCATION: (43) . . . (174) 

<400 SEQUENCE: 116 

tgctgttgct cittittctgat agaacaaatt citttcttcac aggaaatgga agagtttgttg 60 

cagagctotg gagaaaatgg tattgttggtg ttittctotgg ggtogatgat cagta acatg 120 

to agaagaaa gtgccaa.cat gattgcatca gcc cittgccc agatc.ccaca aaaggittaga 18O 

taaagtgcct taactgtgga tiggctactaa atgaatctgt taalactottcaag agtc.cat 240 

tacagaaatg ttctg.cctga aaatttaact gctatgatag ttctaattat citcag acatc 3OO 

tgttcaaag.c aaaaacatat atggaagatc ttaaaatcat aaaga gagga gttittggttg 360 

ataataacgt togcattaat attgttgatca gaaggaaata tatttaa gag gtgctagtga 420 

agtttggitat tat catggta togtag catg tacatagaaa toactaaatt citgcc citgtc 480 

<210> SEQ ID NO 117 
&2 11s LENGTH 1602 
&212> TYPE DNA 
<213> ORGANISM: H. sapiens 
&220s FEATURE 
<221 NAME/KEY: exon 
<222> LOCATION: (368) . . . (455) 
&220s FEATURE 
<221 NAME/KEY: exon 
<222> LOCATION: (1295) . . . (1514) 

<400 SEQUENCE: 117 

tgagtcaagg gctgactittg aatagaatgg gaggtaggitt toccctaagc agcttaactt 60 

titcc ctittag catagagttt g g gttgccaa gatttattitt cotttcacaa totcatgtgt 120 

citagctatta tottagaaat gtoattattt ctittatatac aaaattgatt ataaaagtaa 18O 

cgacattaaa cqtggg tatt caacttacct caaacttitta gtagttctoa ttacttgaca 240 

toacttctitc ttatttctitc atcttittata toggattaact aactgattat taatctottc 3OO 

agaattctaa catgctatgt ttittagagitt citattoattgaacaagatat tittccttgcc 360 

citaa.caggitt citatggagat ttgatggcaa gaa.gc.caaat actittaggitt coaatactcg 420 

actgtacaag toggttacccc agaatgacct tcttggtaag attctggaga acaaacagtg 480 

aatatattag taa.cagoaaa ttggagtgat aatagttcaa cataaaacaa acatatttag 540 
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catttatt at tiggaaaacta aaaaacaaat caaatttaac tactittatat ttatttitcca 600 

gtottagtat aaaaagaatg cactatagta gttgg cattt tattacatac agtcacattc 660 

tittatggtoa gaataaaaat citctttgttc aggtgtaatt toctotcaca ggttittaaat 720 

aacatcctgg attittctgtc. totctoctat titatgcagot ttacctotgttctittcc cct 78O 

actgcagggit tatttcaa.ca gg cactgaaa aatagoggac acttittctat taccagtgac 840 

totactittitt atgggaataa ataaccaatc tittatcatga taaaatgata acacatttca 9 OO 

tgatgatgca taaccqgtcc titcctcagoc coaccitccac cotacticcot gctg.ccttitt 96.O 

aaaaaaaatt aaatattitta aatattittaa gtatttaaat attttittaaa tatgtaaatg O20 

tgacctcatt atttataata cittaaaag ac cacgttcttg tatacccaat cittattottt O8O 

ttttittgcac attittaattt tittaattaag aatatgcttt ttcattttgttcaccitggca 14 O 

attcttctga aatttgaaaa caatttcaat gcagttttgt gggtataatgttacctaggg 200 

aacagttittg ctittaagttc cittatattgt gcatttctta ttcaattcto ataccttgta 260 

attaataatt ttgttaaaat gcatccactt ttagg to atc ccaaaaccaa agcttittata 320 

actcatggtg galaccalatgg catctatoag gCdatctacc atgggat.ccc tatggtgggc 38O 

attcc.cittgt ttgcggat.ca acatgataac attgctoaca togaaag.ccala gqgag cago c 4 40 

citcagtgtgg acatcaggac catgtcaagt agagatttgc ticaatgcatt galagtoagtic 5 OO 

attaatgacc citgttgttgagt attacagttt tatgaccagg togg tattitat aaattattitt 560 

gtocaa.cagtg aatatgaatt tta accogtt tittaa.gagac ta 6O2 

<210> SEQ ID NO 118 
&2 11s LENGTH 978 
&212> TYPE DNA 
<213> ORGANISM: H. sapiens 
&220s FEATURE 
<221 NAME/KEY: exon 
<222> LOCATION: (326) . . . (978) 

<400 SEQUENCE: 118 

caaaaagatc attctoaaat tocatttcca citatcttact tatagdactt agaatggctc 60 

ataatattitt citgctocaga aaacattaac tittcccaccg aaaattic cat tttitcattitt 120 

taaagg tatt totcagtgat aaaactccaa tittaaaaacc aaactittctg taatgacatg 18O 

aattaaaaca ttgaaattitc atgccaattic agtgacactt actittcaatc atttgttgtga 240 

cacttittcaa agaccatcca tag acttgat atgcttaag.c aataaattta cittittaatgt 3OO 

tgatatottt atatttatcc titcagotata aag agaatgt catgaaatta toaagaattic 360 

atcatgacca accalatgaag ccc.ctggatc gag cagt citt citggatt gag tttgtcatcc 420 

gccacaaagg agccaag cac citt.cgagtcg cagct cacaa cct caccitgg atccagtacc 480 

actcitttgga tigtgatagoa titcctgctgg cct gcgtggc aactotgata tittatcatca 540 

caaaattittg cct gttttgt titc.cgaaagc titgccaaaac aggaaagaag aagaaaagag 600 

attagttata toaaaag.cct gaagtggaat gactgaaaga tigggacticct cotttatttic 660 

agcatggagg gttittaaatg gaggattitcc tttitt cotgt gacaaaa.cat cittitt cacta 720 

cittaccttgt taagacaaaa tittatttitcc agggatttaa tacgtactitt agttggaatt 78O 

attctatotc aatgatttitt aagctatoaa aaatacaat g g g g g gaagga tag catttgg 840 
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<400 

SEQ ID NO 126 
LENGTH 18 
TYPE DNA 

ORGANISM: H. sapiens 

SEQUENCE: 126 

tatccago.ca titccttct 

<400 

SEQ ID NO 127 
LENGTH 22 
TYPE DNA 

ORGANISM: H. sapiens 

SEQUENCE: 127 

agttttgttgg gtataatgtt ac 

<400 

SEQ ID NO 128 
LENGTH 19 
TYPE DNA 

ORGANISM: H. sapiens 

SEQUENCE: 128 

aaacgggitta aaattcata 

<400 

SEQ ID NO 129 
LENGTH 25 
TYPE DNA 

ORGANISM: H. sapiens 

SEQUENCE: 129 

toataccttg taattaataa ttittg 

<400 

SEQ ID NO 130 
LENGTH 2.0 
TYPE DNA 

ORGANISM: H. sapiens 

SEQUENCE: 130 

cgggittaaaa titcatattoa 

<400 

SEQ ID NO 131 
LENGTH 18 
TYPE DNA 

ORGANISM: H. sapiens 

SEQUENCE: 131 

tdatgcca at tdagtgac 

<400 

SEQ ID NO 132 
LENGTH 17 
TYPE DNA 

ORGANISM: H. sapiens 

SEQUENCE: 132 

accotccatg citgaaat 

SEQ ID NO 133 
LENGTH 21 
TYPE DNA 

ORGANISM: H. sapiens 
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<400 SEQUENCE: 133 

toaaag acca tocatagact t 

<210> SEQ ID NO 134 
&2 11s LENGTH 19 
&212> TYPE DNA 

<213> ORGANISM: H. sapiens 

<400 SEQUENCE: 134 

ggagtc.ccat citttcagtic 

<210 SEQ ID NO 135 
&2 11s LENGTH 25 
&212> TYPE DNA 
<213> ORGANISM: H. sapiens 

<400 SEQUENCE: 135 

attgatttitt cotcagatat aagta 

<210> SEQ ID NO 136 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: H. sapiens 

<400 SEQUENCE: 136 

atttactggc attgacaag 

<210 SEQ ID NO 137 
&2 11s LENGTH 25 
&212> TYPE DNA 

<213> ORGANISM: H. sapiens 

<400 SEQUENCE: 137 

attgatttitt cotcagatat aagta 

<210 SEQ ID NO 138 
<211& LENGTH 22 
&212> TYPE DNA 
<213> ORGANISM: H. sapiens 

<400 SEQUENCE: 138 

tgtacaga aa gqg tatgtta aa 

<210 SEQ ID NO 139 
&2 11s LENGTH 2.0 
&212> TYPE DNA 

<213> ORGANISM: H. sapiens 

<400 SEQUENCE: 139 

aaaaatkatt toggaagatto 

<210> SEQ ID NO 140 
<211& LENGTH 22 
&212> TYPE DNA 
<213> ORGANISM: H. sapiens 

<400 SEQUENCE: 140 

toataattitc. cct taaaaac ac 

<210> SEQ ID NO 141 
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&2 11s LENGTH 23 
&212> TYPE DNA 
<213> ORGANISM: H. sapiens 

<400 SEQUENCE: 141 

atacctgcat attcaaataa caa 

<210> SEQ ID NO 142 
&2 11s LENGTH 18 
&212> TYPE DNA 
<213> ORGANISM: H. sapiens 

<400 SEQUENCE: 142 

tatccago.ca titccttct 

<210> SEQ ID NO 143 
&2 11s LENGTH 25 
&212> TYPE DNA 
<213> ORGANISM: H. sapiens 

<400 SEQUENCE: 143 

toataccttg taattaataa ttittg 

<210> SEQ ID NO 144 
&2 11s LENGTH 2.0 
&212> TYPE DNA 
<213> ORGANISM: H. sapiens 

<400s. SEQUENCE: 144 

cgggittaaaa titcatattoa 

<210> SEQ ID NO 145 
<211& LENGTH 21 
&212> TYPE DNA 

<213> ORGANISM: H. sapiens 

<400 SEQUENCE: 145 

toaaag acca tocatagact t 

<210> SEQ ID NO 146 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: H. sapiens 

<400 SEQUENCE: 146 

ggagtc.ccat citttcagtic 

<210> SEQ ID NO 147 
&2 11s LENGTH 2.0 
&212> TYPE DNA 

<213> ORGANISM: H. sapiens 

<400 SEQUENCE: 147 

tgatacagct cagttgttac 

<210> SEQ ID NO 148 
&2 11s LENGTH 2.0 
&212> TYPE DNA 
<213> ORGANISM: H. sapiens 

<400 SEQUENCE: 148 
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<213> ORGANISM: H. sapiens 

<400 SEQUENCE: 156 

ttggaggact tcagtgtaaa cc 

<210 SEQ ID NO 157 
&2 11s LENGTH 23 
&212> TYPE DNA 
<213> ORGANISM: H. sapiens 

<400 SEQUENCE: 157 

tatgaggcga totaccatgg gat 

<210 SEQ ID NO 158 
&2 11s LENGTH 23 
&212> TYPE DNA 
<213> ORGANISM: H. sapiens 

<400 SEQUENCE: 158 

tatgaggcaa totaccatgg gat 

<210 SEQ ID NO 159 
<211& LENGTH 24 
&212> TYPE DNA 
<213> ORGANISM: H. sapiens 

<400 SEQUENCE: 159 

cccttgtttg cggatcaiaca to at 

<210> SEQ ID NO 160 
<211& LENGTH 24 
&212> TYPE DNA 
<213> ORGANISM: H. sapiens 

<400 SEQUENCE: 160 

cc cittgtttg toggatcaa.ca to at 

<210> SEQ ID NO 161 
<211& LENGTH 22 
&212> TYPE DNA 

<213> ORGANISM: H. sapiens 

<400 SEQUENCE: 161 

aaag agaatg tdatgaaatt at 

<210> SEQ ID NO 162 
<211& LENGTH 22 
&212> TYPE DNA 
<213> ORGANISM: H. sapiens 

<400 SEQUENCE: 162 

aaag agaata toatgaaatt at 

<210> SEQ ID NO 163 
<211& LENGTH 21 
&212> TYPE DNA 
<213> ORGANISM: H. sapiens 

<400 SEQUENCE: 163 

gcttgccaaa acaggaaaga a 
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-continued 

<210> SEQ ID NO 164 
<211& LENGTH 21 
&212> TYPE DNA 

<213> ORGANISM: H. sapiens 

<400 SEQUENCE: 164 

gcttgccaaa aaaggaaaga a 

What is claimed is: 
1. An isolated nucleic acid molecule comprising a 

UGT2B sequence polymorphism of SEQ ID NOS:25-38; 
84-111 or 147-164, as part of other than a naturally occurring 
chromosome. 

2. A nucleic acid probe for detection of UGT2B locus 
polymorphisms, comprising a polymorphic Sequence of 
SEQ ID NOS:25-38; 84-111 or 147-164. 

3. A nucleic acid probe according to claim 2, wherein Said 
probe is conjugated to a detectable marker. 

4. An array of oligonucleotides comprising: 
two or more probes for detection of UGT2B locus poly 

morphisms, Said probes comprising at least one form of 
a polymorphic sequences of SEQ ID NOS:25-38; 
84-111 is or 147-164. 

5. A method for detecting in an individual a polymor 
phism in a UGT2B metabolism of a substrate, the method 
comprising: 

analyzing the genome of Said individual for the presence 
of at least one UGT2B polymorphism of SEQ ID 
NOS:25-38; 84-111 or 147-164; wherein the presence 

21 

of Said predisposing polymorphism is indicative of an 
alteration in UGT2B expression or activity. 

6. A method according to claim 5, wherein Said analyzing 
Step comprises detection of Specific binding between the 
genomic DNA of said individual with an array of oligo 
nucleotides comprising: 

two or more probes for detection of UGT2B locus poly 
morphisms, Said probes comprising at least one form of 
a polymorphic sequence of SEQID NOS:25-38; 84-111 
or 147-164. 

7. A method according to claim 5, wherein Said alteration 
in UGT2B expression is tissue specific. 

8. A method according to claim 5, wherein Said alteration 
in UGT2B expression is in response to a UGT2B modifier. 

9. A method according to claim 8, wherein said modifier 
induces UGT2B expression. 

10. A method according to claim 8, wherein said modifier 
inhibits UGT2B expression. 


