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Tzangcript 1:
isBQ 18 §O:1)
1 ATGACCCAGG GGAMGAAGRA GRARCGGGCC GCGRACCGEA CIATCRTGST
51 GGCCAMGARG ATCATCATTA AGGACGGAGG CROGOCTCAA GORRTRGGTT
101 CTCCTAGTGY CTATCATGCA GTTATCGYCA TCTTTTTGGA GITTITGET
251 TGGGGACTAT TGACAGCACC CACCTTGGTS GTATIACATS AAACCTTICC
201 TABRCATACA TTTCTGATGA ACGGCTTAAT TCRAGGAGTA AAGGEMTTGT
251 PGTCATTCCT TAGTGACCCG CTTATTGETS CTCTITCIGA TOTPTGGGAC
301 CGARBATCCT TCTTGCIGET ARCGGRGTTT T
351 TTTAATGRAG ATCAGCCCAT GGTGGTACIT TGCTGTTATC TCTGTTTCTG
0L GGGTTTTIGC AGTGATTTTT TCTGTGGTAT TIGCATACGT MICAGRTATA
451 ACCCARGRGC AT
501 TGCTGCAAGT TIAGTCACCA GTCTTGUART TGGAGCTTAT CRTGEACGAG
551 TATBTGGGGA CAGITTGGTS GTGGTCTIAG CTACAGCAAT AGCTTIGCTA
60 GATATTTGTY TTATCCTTGT TGCTGTGCCH GAGTCGTTGC CTGKGRRRAT
651 SCGGCCAGEA TCCTESGGAG CACCCATTIC STSGGAACAA GCTGACCETT
701 TTGCCTCCTT ARAARARGIC GGICAMGATT CCATRGTECT GETGATCTGC
751 ATTACAGTGT TTCTCTCCTA COTACCGGAG GCAGGCCAAT ATTCCAGCTT
501 TTTITRATAC CTCAGACAGA TAWTGARAIT TTCACCAGAS AGTGTRGCAG
851 CGITIATAGC AGTCCTTGGS ATTCTITCCA TTATTGUACA GACCATAGIC
901 TTGAGTITAC TTATGAGGTC ANTTGOAAAT ARGRACACCH TTTTACTGGG
951 TCTAGGATTT CARATATTAC AGITCGTATG GERTGOCTTT GOTTCRGRAC
1001 CTTGEATGAT GIGGGCTGCT SGGRCAGTAS CAGCRATETC TAGCATCACC
1051 TTRCCTECTG TCAGTGCACT TGITICACEA ACTGCTGATG CTGATCARCA
1101 GGGTGTCGIT CAAGGAATGA TRACAGGRAT TCGAGSATTR TGCARTGGIC
1151 TGEGACCGGC CCTCTATGEA TTCATITTCT ACATATTCCA TOTGGRACTT
1261 ARAGARCTGC CARTAACAGG ARCAGACITS GHRACARMCA CAAGCOQTCA
1251 GUACCACTTT GAACAGRATT CCATCATCES TGGCCTCUG TICCTATTTG
1201 GRGCCTGITC AGTACTGOTG GCTCTGCTTS TTGCCTTGTT TRTTCCOGRA
1351 CATACCAATT TAAGCTTAMG GTCCAGCAGT TGGAGRAAGC ACTGTGGCAG
1401 TCACAGCCAT CCTCATAATA CACAAGCGCC AGGRGAGGCC ARRGRRCCIT
1451 TRCTCCAGER CACARATONG TGR

Sranscript 1 Features:
start Codens L
Stop Coden: Le71

20
116680221 L xoE [NE_032272.51

g3 | 5605298 e CABT0813. 1] (RLIJT576) hypothetical protein [Hom.
117296327 GhIAMFSIE1T. 1| (AR003591} CGS0TG gene product [Dros
117226326/ gbI AAFS1E16. 11 (AZ0D3591) CRITE3T gene praduc

4172963251 gbI AAF51615. L[ (AEQDISI1) CGL8ZB1 gene Prodact (Dros.
0417473957\ pLx] 1H75515 tetvacycline-effiux Cransportes - Dednce...
113860032 gb| AAOSEED. L( (AP0909$7) drug efflux protein Teth (...
51207852 |gB| ARATTES4. 1] (420189} tet protein leynthetic canate...

pocanpus abunKant gene TXINSCEiP. ..
§417232310(ghiAAFATTL?. 1] (AEG0I47T) CGIL37 gene product (alt ...
9117508440 (pix | |T33372 bypothetical protein T25D3.1 ~ Casnathab.

(57) Abstract:  The present invention
provides amino acid sequences of peptides
that are encoded by genes within the human
genome, the transporter peptides of the
present invention. The present invention
specifically provides isolated peptide
and nucleic acid molecules, methods of
identifying orthologs and paralogs of
the transporter peptides, and methods of
identifying modulators of the transporter
peptides.
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ISOLATED HUMAN TRANSPORTER PROTEINS, NUCLEIC ACID MOLECULES
ENCODING HUMAN TRANSPORTER PROTEINS, AND USES THEREOF

RELATED APPLICATIONS

The present application claims priority to provisional application U.S. Serial No.
60/254,553, filed December 12, 2000 (Atty. Docket CL001014-PROV) and U.S. Serial No.
09/739,457, filed December 19, 2000(Atty. Docket CL001014).

FIELD OF THE INVENTION

The present invention is in the field of transporter proteins that are related to the sugar
transporter subfamily, recombinant DNA. molecules, and protein production. The present
invention specifically provides novel peptides and proteins that effect ligand tramsport and
nucleic acid molecules encoding such peptide and protein molecules, all of which are useful in

the development of human therapeutics and diagnostic compositions and methods.

BACKGROUND OF THE INVENTION

Transporters

Transporter proteins regulate many different functions of a cell, including cell
proliferation, differentiation, and signaling processes, by regulating the flow of molecules such
as jons and macromolecules, into and out of cells. Transporters are found in the plasma
membranes of virtually every cell in eukaryotic organisms. Transporters mediate a variety of
cellular functions including regulation of membrane potentials and absorption and secretion of
molecules and ion across cell membranes. When present in intracelular membranes of the Golgi
apparatus and endocytic vesicles, transporters, such as chloride channels, also regulate organelle
pH. For a review, see Greger, R. (1988) Annu. Rev. Physiol. 50:111-122.

Transporters are generally classified by structure and the type of mode of action. In
addition, transporters are sometimes classified by the molecule type that is transported, for
example, sugar transporters, chlorine channels, potassium channels, etc. There may be many
classes of channels for transporting a single type of molecule (a detailed review of channel types
can be found at Alexander, S.P.H. and J.A. Peters: Receptor and transporter nomenclature

JP 2005-500007 A 2005.1.6
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supplement. Trends Pharmacol. "Sci., Elsevier, pp. 65-68 (1997) and htip:/www-
biology.ucsd.edw/~msaier/transport/titlepage2 himl,

The following general classification scheme is known in the art and is followed in the
present discoveries.

Channel-type transporters. Transmembrane channel proteins of this class are ubiquitously
found in the membranes of all types of organisms from bacteria to higher eukaryotes. Transport
systems of this type catalyze facilitated diffusion (by an energy-independent process) by passage
through a transmembrane aqueous pore or channel without evidence for a carrier-mediated
mechanism. These channel proteins usually consist largely of a-helical spanmners, although b-
strands may also be present and may even comprise the channel. However, outer membrane
porin-type channel proteins are excluded from this class and are instead included in class 9.

Carrjer-type transporters. Transport systems are included in this class if they utilize a
carrier-mediated process to catalyze uniport (a single species is transported by facilitated
diffusion), antiport (two or more species are transported in opposite directions in a tightly
coupled process, not coupled to a direct form of energy other than chemiosmotic energy) and/or
symport (two or more species are transported together in the same direction in a tightly coupled
process, not coupled to a direct form of energy other than chemiosmotic energy).

Pyrophosphate bond hydrolysis-driven active transporters. Tramsport systems are
included in this class if they hydrolyze pyrophosphate or the terminal pyrophosphate bond in
ATP or another nucleoside triphosphate to drive the active uptake and/or extrusion of a solute or
solutes. The transport protein may or may not be transiently phosphorylated, but the substrate is
not phosphorylated.

PEP-dependent, phosphoryl transfer-driven group translocators. Transport systems of the
bacterial phosphoenolpyruvate:sugar phosphotransferase system are included in this class. The
product of the reaction, derived from extracellular sugar, is a cytoplasmic sugar-phosphate.

Decarboxylation-driven active transporters. Transport systems that drive solute (e.g., ion)
uptake or extrusion by decarboxylation of a cytoplasmic substrate are included in this class.

Oxidoreduction-driven active. transporters. Transport systems that drive transport of a
solute (e.g., an ion) energized by the flow of electrons from a reduced substrate to an oxidized
substrate are included in this class.

Light-driven active transporters. Transport systems that utilize light energy to drive

transport of a solute (e.g., an ion) are included in this class.

JP 2005-500007 A 2005.1.6
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Mechanjcally-driven active transporters. Transport systems are included in this class if
they drive movement of a cell or organelle by allowing the flow of ions (or other solutes)
through the membrane down their electrochemical gradients. )

Outer-membrane porins (of b-structure). These proteins form transmembrane pores or
channels that usually allow the energy independent passage of solutes across a membrane. The
transmembrane portions of these proteins consist exclusively of b-strands that form a b-barrel.
These porin-type proteins are found in the outer membranes of Gram-negative bacteria,
mitochondria and eukaryotic plastids.

Methyltransferase-driven active transporters. A single characterized protein currently
falls into this category, the Nat-transporting methyltetrahydromethanopterin:coenzyme M
methyltransferase.

Non-ribosome-synthesized channel-forming peptides or peptide-like molecules. These
molecules, usually chains of L- and D-amino acids as well as other small molecular building
blocks such as ]aétate, form oligomeric transrqembrane ion chanoels. Voltage xﬁay induce
channe) formation by promoting assembly of the transmembrane channel. These peptides are
often made by bacteria and fungi as agents of biological warfare.

Non-Proteinaceous Transport Complexes. Jon conducting substances in biclogical
membranes that do not consist of or are not derived from proteins or peptides fall into this
category. N

Functionally charactetized transporters for which sequence data are lacking. Transporters
of particular physiological significance will be included in this category even though a family
assignment cannot be made.

Putative transporters in which no family member is an established transporter, Putative
transport protein families are grouped under this number and will either be classified elsewhere
when the transport function of 2 member becomes established, or will be eliminated from the TC
classification system if the proposed transport function is disproven. These families include a
member or members for which a transport function has been suggested, but evidence for such a
function is not yet compelling. '

Auxiliary transport proteins. Proteins that in some way facilitate transport across one or
more biological membranes but do not themselves patticipate directly in transport are included in
this class. These proteins always function in conjunction with one or more transport proteins.
They may provide a function connected with energy coupling to transport, play a structural role

in complex formation or serve a regulatory function.

3
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Transporters of unknown classification. Transport protein families of unknown
classification are grouped under this number and will be classified elsewhere when the transport
process and energy coupling mechanism are characterized. These families include at least one
member for which a transport finction has been established, but either the mode of tmnépolt or

the energy coupling mechanism is not known.

Ton channels

An important type of transporter is the ion channel. Ion channels regulate many different
cell proliferation, differentiation, and signaling processes by regulating the flow of ions into and
out of cells. lon channels are found in the plasma membranes of virtually every cell in
eukaryotic organisms. lon channels mediate a variety of cellular functions including regulation
of membrane potentials and absorption and secretion of ion across epithelial membranes. When
present in intracellular membranes of the Golgi apparatus and endocytic vesicles, ion channels,
such as chloride channels, also regulate organelle pH. For a review, see Greger, R. (1988) Annu.
Rev. Physiol. 50:111-122.

Jon channels are generally classified by structure and the type of mode of action. For
example, extracellntar ligand gated chaonels (ELGs) are comprised of five polypeptide subunits,
with each subunit having 4 membrane spanning domains, and are activated by the binding of an
extracellular ligand to the channel. In addition, channels are sometimes classified by the ion type
that {s transported, for example, chlorine channels, potassium channels, etc. There may be many
classes of chanmels for transporting a single type of ion (a detailed review of channel types can
be found at Alexander, S.P.H. and J.A. Peters (1997). Receptor and ion channel nomenclature
supplement. Trends Pharmacol. Sci, Elsevier, pp. 65-68 and htip/iwww-
biology.ucsd.edu/~msaier/transport/toc.html.

There are many types of ion chanuels based on structure. For example, many ion
channels fall within one of the following groups: extracellular ligand-gated channels (ELG),
intracellular ligand-gated channels (ILG), inward rectifying channels (INR), intercellular (gap
junction) channels, and voltage gated channels (VIC). There are additionally recognized other
channe] families based on ion-type ransported, cellular location and drug sensitivity. Detailed
information on each of these, their activity, ligand type, ion type, disease association, drugability,
and other information pertinent to the present invention, is well known in the art.

Extracellular ligand-gated channels, ELGs, are generally comprised of five polypeptide
subunits, Unwin, N. (1993), Cell 72: 31-41; Unwin, N. (1995), Nature 373: 37-43; Hucho, F., et

4
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al., (1996) J. Neurochem. 66: 1781-1792; Hucho, F., et al., (1996) Eur. J. Biochem. 239: 539-
557; Alexander, S.P.H. and J.A. Peters (1997), Trends Pharmacol. Sci., Elsevier, pp. 4-6; 36-40;
42-44; and Xue, H. (1998) 1. Mol. Evol. 47: 323-333. Each subunit has 4 membrane spanning
regions: this serves as a means of identifying other members of the ELG family of proteins.
ELG bind a ligand and in response modulate the flow of ions. Examples of ELG include most
members of the neurotransnﬁtter—recéptor family of proteins, e.g., GABAI receptors. Other
merobers of this family of ion channels include glycine receptors, ryandyne receptors, and ligand
gated calcium channels.

The Voltage-gated Ion Channel (VIC) Superfamily

Proteins of the VIC family are jon-selective channel proteins found in a wide range of
bacteria, archaea and eukaryotes Hille, B. (1992), Chapter 9: Structure of channel proteins;
Chapter 20: Evolntion and diversity. In: Jonic Channels of Excitable Membranes, 2nd Ed.,
Sinaur Assoc. Inc., Pubs., Sunderland, Massachusetts; Sigworth, F.J. (1993), Quart. Rev.
Biophys. 27: 1-40; Salkoff, L. and T. Jegla (1995), Neuron 15: 489-492; Alexander, S.P.H. et al.,
(1997), Trends Pharmacol. Sci., Elsevier, pp. 76-84; Jan, L.Y. et al., (1997), Annu. Rev.
Neurosci. 20: 91-123; Doyle, D.A, et al., (1998) Science 280: 69-77; Terlau, H. and W. Stithmer
(1998), NMSsmscmﬂm 85: 437-444. They are often homo- or heterooligomeric structures
with several dissimilar subunits (e.g., al-a2-d-b Ca®* channels, abib, Na* channels or (a)e-b K*
channels), but the channel and the primary receptor is usually associated with the a (or al)
subunit. Functionally characterized members are specific for K*, Na* or Ca®*. The X' channels
usually consist of homotetramertic structures with each a-subunit possessing six transmembrane
spanners (TMSs). The al and a subunits of the Ca*" and Na* channels, respectively, are about
four times as large and possess 4 units, each with 6 TMSs separated by a hydrophilic loop, for a
total of 24 TMSs. These large channel proteins form heterotetra-unit structures equivalent to the
homotetrameric structures of most K channels. All four units of the Ca®" and Na* channels are
homologous to the single unit in the homotetrameric K* chanuels. Ton flux via the eukaryotic
chanpels is generally controlled by the transmembrane electrical potential (hence the
designation, voltage-sensitive) although some are controlled by ligand or receptor binding.

Several putative K'-selective channel proteins of the VIC family have been identifiéd in
prokaryotes. The structure of one of them, the KesA K* channel of Streptomyces lividans, has
been solved to 3.2 A resolution. The protein possesses four identical subunits, each with two
transmembrane helices, arranged in the shape of an inverted teepee or cone. The cone cradles the
“selectivity filter" P domain in its outer end. The narrow selectivity filter is only 12 A long,

5
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whereas the remainder of the channel is wider and lined with hydrophobic residues. A large
water-filled cavity and helix dipoles stabilize K in the pore. The selectivity filter has two bound
K" ions about 7.5 A apart from each other. Jon conduction is proposed fo result from a balance of
electrostatic attractive and repulsive forces.

In eukaryotes, each VIC family chanmel type has several subtypes based on
pharmacological and electrophysiological data. Thus, there are five types of Ca** channels (L, N,
P, Q and T). There are at least ten types of K* channels, each responding in different ways to
different stimuli: voltage-sensitive [Ka, Kv, Kvr, Kvs and Ksr], Ca¥-sensitive [BKca, IKcs and
SK¢,] and receptor-coupled [Ky and Kacy). There are at least six types of Na* channels (I, II, 11,
pl, H1 and PN3). Tetrameric channels from both prokaryotic and eukaryotic organisms ate
known in which each a-subunit possesses 2 TMSs rather than 6, and these two TMSs are
homologous to TMSs 5 and 6 of the six TMS unit found in the voltage-sensitive channel
proteins. KesA of S lividans is an example of such a 2 TMS channel protein. These channels
may include the Ky, (Na+~activated) and Kyor (cell volume-sensitive) K channels, as well as
distantly related channels such as the Tok1 K* channel of yeast, the TWIK-1 inward rectifier K"
channel of the mouse and the TREK-1 K* channel of the mouse. Because of insufficient
sequence similarity with proteins of the VIC family, inward rectifier K* IRK channels (ATP-
regulated; G-protein-activated) which possess a P domain and twe flanking TMSs are placed in a
distinet family. However, substantial sequence similerity in the P region suggests that they are
homologous. The b, g and d subunits of VIC family members, when present, frequently play

regulatory roles in channel activation/deactivation.

The Epithelial Na* Channel (ENaC) Family

The ENaC family consists of over twenty-four sequenced proteins (Canessa, C.M., et al,,
(1994), Nature 367: 463-467, Le, T. and M.H. Saier, Jr. (1996), Mol. Membr. Biol. 13: 149-157;
Garty, H. and L.G. Palmer (1997), Physiol. Rev. 77: 359-396; Waldmann, R., et al., (1997),
Nature 386: 173-177; Darboux, 1., et al., (1998), J. Biol. Chem. 273: 9424-9429; Firsov, D, et
al., (1998), EMBO J. 17: 344-352; Horisberger, J.-D. (1998). Curr. Opin. Struc. Biol. 10: 443-
449). All are from animals with no recognizable homologues in other eukaryotes or bactetia.
The vertebrate ENaC proteins from epithelial cells cluster tightly together on the phylogenetic
tree: voltage-insensitive ENaC homologues are also found in the brain. Eleven sequenced C.
elegans proteins, including the degenerins, are distantly related to the vertebrate proteins as well

as to each other. At least some of these proteins form part of a mechano-transducing corplex for

JP 2005-500007 A 2005.1.6



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

(61)

WO 02/48366 PCT/US01/47559

touch sensitivity. The homologous Helix aspersa (FMRF-amide)-activated Na" channel is the
first peptide neurotransmitter-gated ionotropic receptor to be sequenced.

Protein members of this family all exhibit the same apparent topology, each with N- and
C-termini on the inside of the cell, two amphipathic fransmembrane spanning segments, and a
large extracellular loop. The extracellular domains contain numerous highly conserved cysteine
residues. They are proposed to serve a receptor function.

Mammalian ENaC is important for the maintenance of Na* balance and the regulation of
blood pressure. Three homologous ENaC subunits, alpha, beta, and gamma, have been shown to
assemble to form the highly Na *-selective channel. The stoichiometry of the three subunits is
alpha, betal, gammal in a heterotetrameric architecture.

The Glutamate-gated Jon Channel (GIC) Family of Neurotransmitter Receptors

Membets of the GIC family are heteropentameric complexes in which each of the 5
subuaits is of 800-1000 amino acyl residues in length (Nakanishi, N., et al, (1990), Neuron 5:
569-581; Unwin, N. (1993), Cell 72: 31-41; Alexander, S.P.H. and J.A. Peters (1997) Trends
Pharmacol. Sci., Elsevier, pp. 36-40). These subunits may span the membrane three or five times
as putative a-helices with the N-termini (the glutamate-binding domains) localized
extracellularly and the C-termini localized cytoplasmically. They may be distantly related to the
ligand-gated ion channels, and if so, they may possess substantial b-stucture in their
transmembrane regions. However, homology between these two families canpot be established
on the basis of sequence comparisons alone. The subunits fall inio six subfamilies: a, b, g, d, e
and z.

The GIC channels are divided into three types: (1) a-amino-3-hydroxy-5-methyl-4-
isoxazole propionate (AMPA)-, (2) kainate~ and (3) N-methyl-D-aspartate (NMDA)-selective
glutamate receptors. Subunits of the AMPA and kainate classes exhibit 35-40% identity with
each other while subunits of the NMDA receptors exhibit 22-24% identity with the former
subunits. They possess large N-terminal, extracellular glutamate-binding domains that are
homologous to the periplasmic glutamine and glutamate receptors of ABC-type uptake
permeases of Gram-negative bacteria. All known members of the GIC family are from animals.
The different channel (receptor) types exhibit distinct ion selectivities and conductance
properties. The NMDA-selective large conductance channels are highly permeable to
monovalent cations and Ca®". The AMPA- and kainate-selective ion channels are permeable

primarily to monovalent cations with only low permeability to Ca®".
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The Chloride Channel (CIC) Family

The CIC family is a large family consisting of dozens of sequenced proteins derived from
Gram-negative and Gram-positive bacteria, cyanobacteria, archaea, yeast, plants and animals
(Steinmeyer, K., et al., (1991), Nature 354: 301-304; Uchida, S., et al,, (1993), J. Biol. Chem.
268: 3821-3824; Huang, M.-E., et al., (1994), J. Mol. Biol. 242: 595-598; Kawasaki, M., et al,
(1994), Neuron 12: 597-604; Fisher, W.E., et al., (1995), Genomics. 29:598-606; and Foskett,
JX. (1998), Annu. Rev. Physiol. 60: 689-717). These proteins are essentially ubiquitous,

hil infls 7
‘%

although they are not encoded within genomes of He Mycop
genitalium, and Mycoplasma prneumoniae. Sequenced proteins vary in size from 395 amino acyl
residues (M. jamnaschii) to 988 residues (man). Several organisms contain multiple CIC family
paralogues. For example, Synechocystis has two paralogues, one of 451 residues in length and
the other of 899 residues. Arabidopsis thaliana has at Jeast four sequenced paralogues, (775-792

residues), humans also have at least five paralogues (820-988 residues), and C. elegans also has

at Jeast five (810-950 residues). There are nine known members in mammals, and mutations in
three of the corresponding genes cause human diseases. E. coli, Methanococcus jannaschii and
Saccharomyces cerevisiae only have one CIC. family member each. With the exception of the
larger Synechocystis paralogue, all bacterial proteins are small (395-492 residues) while all
eukaryotic proteins are larger (687-988 residues). These proteins exhibit 10-12 putative

transmembrane a-helical spamners (TMSs) and appear to be present in the membrane as

} homodimers. While one member of the family, Torpedo CIC-O, has been reported to have two

channels, one per subunit, others are believed to have just one.

All functionally charactetized members of the CIC family transport chloride, some in a
voltage-regulated process. These channels serve a variety of physiological functions (cell volume
regulation; membrane potential stabilization; signal transduction; transepithelial transport, ete.).
Different homologues in humans exhibit differing anion selectivities, i.e., CIC4 and CICS5 share a
NO; > CI"> Br’ > I conductance sequence, while CIC3 has an I" > Cl selectivity. The CIC4 and
CIC35 channels and others exhibit outward rectifying currents with currents only at voltages more
positive than +20mV.

Animal Tnward Rectifier K* Channel (IRK-C) Family

IRK channels possess the "minimal channel-forming structure” with only a P domain,
characteristic of the channel proteins of the VIC family, and two flanking transmembrane
spanners (Shuck, M.E., et al., (1994), J. Biol. Chem. 269: 24261-24270; Ashen, M.D., et al.,
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(1995), Am. J. Physiol. 268: H506-H511; Sajkoff, L. and T. Jegla (1995), Newron 15: 489-492;
Aguilar-Bryan, L., et al,, (1998), Physiol. Rev. 78: 227-245; Ruknudin, A., et al., (1998), I. Biol.
Chem. 273: 14165-14171). They may exist in the membrane as homo- or heterooligomers. They
have a greater tendency to let K* flow into the cell than out. Voltage-dependence may be
regulated by external K*, by intetnal Mg?*, by internal ATP and/or by G-proteins. The P domains
of IRK. channels exhibit limited sequence similarity to those of the VIC family, but this sequence
similarity is insufficient to establish homology. Inward rectifiers play a role in setting cellular
membrane potentials, and the closing of these channels upon depolarization permits the
occurrence of long duration action potentials with a plateau phase. Inward rectifiers lack the
intrinsic voltage sensing helices found in VIC family changels. In a few cases, those of Kirl.la
and Kir6.2, for example, direct interaction with a member of the ABC superfamily has been
proposed to confer unique functional and regulatory properties to the heteromeric complex,
including sensitivity to ATP. The SUR1 sulfonylurea receptor (spQ09428) is the ABC protein
that regulates the Kir6.2 channel in response to ATP, and CFTR may regulate Kirl.la. Mutations
in SURI are the cause of familial persistent hyperinsulinemic hypoglycemia in infancy (PHHI),

an antosomal recessive disorder characterized by unregulated insulin secretion in the pancreas.

ATP-gated Cation Channel (ACC) Family
Members of the ACC family (also called P2X receptors) respond to ATP, a functional

neurotransmitter released by exocytosis from many types of neurons (North, R.A. (1996), Curr.
Opin. Cell Biol. 8: 474-483; Soto, F., M. Garcia-Guzman and W. Stithmer (1997), J. Membr.
Biol. 160:-91-100). They have been placed into seven groups (P2X; - P2Xy) based on thejr
pharmacological properﬁesf These channels, which function at neuron-neuron and neuron-
smooth muscle junctions, may play roles in the control of blood pressure and pain sensation.
They may also function in lympbocyte and platelet physiology. They are found only.in animals.
The proteins of the ACC family are quite similar in sequence (>35% identity), but they
possess 380-1000 amino acy! residues per subunit with variability in length localized primarily
to the C-terminal domains. They possess two transmembrane spanners, one about 30-50 residues
from their N-termini, the other near residues 320-340. The extracellular receptor domains
between these two spanners (of about 270 residues) are well conserved with numerous conserved
glycyl and cysteyl residues. The hydrophilic C-termini vary in length from 25 to 240 residues.
They resemble the topologically similar epithelial Na" channel (ENaC) proteins in possessing (a)
N- and C-termini localized intracellularly, (b) two putative transmembrane spanners, (¢) a large
extracellular loop domain, and (d) many conserved extracellular cysteyl residues. ACC family
9
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members are, however, not demonstrably homologous with them. ACC channels are probably
hetero- or homomultimers and transport small monovalent cations (Me"). Some also transport

Ca™; a few also transport small metabolites.

The Ryanodine-Inositol 1.4.5-triphosphate Receptor Ca®* Channel (RIR-CaC) Family

Ryanodine (Ry)-sensitive and inositol 1,4,5-triphosphate (IP3)-sensitive Ca®'-release
channels function in the release of Ca** from intracellular storage sites in animal cells and
thereby regulate various Ca?" -dependent physiological processes (Hasan, G. et al,, (1992)
Development 116: 967-975; Michikawa, T., et al., (1994), J. Biol. Chem. 269: 9184-9189;
Tunwell, RE.A., (1996), Biochem. J. 318: 477-487; Lee, A.G. (1996) Biomembranes, Vol. 6,
Transmembrane Receptors and Channels (A.G. Lee, ed.), JAI Press, Denver, CO., pp 291-326;
Mikoshiba, K., et al., (1996) J. Biochem. Biomem. 6: 273-289). Ry receptors oceur primarily in
muscle cell sarcoplasmic reticular (SR) membranes, and IP3 receptors occur primarily in brain
cell endoplasmic reticular (ER) membranes where they effect release of Ca*" into the cytoplasm
upon activation (opening) of the channel.

The Ry receptors are activated as a result of the activity of dihydropyridine-sensitive Ca?*
channels. The latter are members of the voltage-sensitive ion channel (VIC). family.
Dihydropyridine-sensitive channels are present in the T-tubular systems of muscle tissues.

Ry receptors are homotetrameric complexes with each subunit exhibiting a molecular
size of over 500,000 daltons (about 5,000 amino acyl residues). They possess C-terminal
domains with six putative transmembrane a -helical spanners (TMSs). Putative pore-forming
sequences occur between the fifth and sixth TMSs as suggested for members of the VIC family.
The large N-terminal hydrophilic domains and the small C-terminal hydrophilic domains are
localized to the cytoplasm. Low resolution 3-dimensional structural data are available. Mammals
possess at least three isoforms that probably arose by gene duplication and divergence before
divergence of the mammalian species. Homologues are present in humans and Caenorabditis
elegans.

IP; receptors resemble Ry receptors in many respects. (1) They are homotetrameric
complexes with each subunit exhibiting a molecular size of over 300,000 daltens (about 2,700
amino acyl residues). (2) They possess C-terminal channel domains that are homologous to those
of the Ry receptors. (3) The channel domains possess six putative TMSs and a putative channel
lining region between TMSs 5 and 6. (4) Both the large N-terminal domains and the smaller C-
terminal tails face the cytoplasm. (5) They possess covalently linked carbohydrate on
extracytoplasmic loops of the chammel domains. (6) They have three currently recognized

10
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isoforms (types 1, 2, and 3) in mammals which are subject to differential regulation and have
different tissue distributions. }

IP; receptors possess three domains: N-terminal IP;-binding domains, central coupling or
regulatory domains and C-terminal channel domains. Channels are activated by IP3 binding, and
like the Ry receptors, the activities of the IPs receptor channels are regulated by phosphorylation
of the regulatory domains, catalyzed by various protein kinases. They predominate in the
endoplasmic reticular membranes of various cell types in the brain but have also been found in
the plasma membranes of some nerve cells derived from a variety of tissues.

The channel domains of the Ry and IPs receptors comprise a coherent family that in spite
of apparent structural similarities, do not show appreciable sequence similarity of the proteins of
the VIC family. The Ry receptors and the IP3 receptors cluster separately on the RIR-CaC family
tree. They both have homologues in Drosophila. Based on the phylogenetic tree for the family,
the family probably evolved in the following sequence: (1) A gene duplication event occurred
that gave fise to Ry and IP; receptors in invertebrates. (2) Vertebrates evolved from
invertebrates. (3) The three isoforms of each receptor arose as a result of two distinct gene
duplication events. (4) These isoforms were transmitted to maminals before divergence of the

mammalian species.

The Organellar Chloride Channel (O-CIC) Family

Proteins of the O-CIC family are voltage-sensitive chloride channels found in
intracellular membranes but not the plasma membranes of animal cells (Landry, D, et al., (1993),
J. Biol. Chem. 268: 14948-14955; Valenzuela, Set al., (1997), J. Biol. Chem. 272: 12575-12582;
and Duncan, R.R., et al,, (1997), J. Biol. Chem. 272: 23880-23886).

They are found in human nuclear membranes, and the bovine protein targets to the
microsomes, buf not the plasma membrane, when expressed in Xenopus laevis oocytes. These
proteins are thought to function in the regulation of the membrane potential and in transepithelial
ion absorption and secretion in the kidney. They possess two putative transmembrane a-helical
spanners (TMSs) with cytoplasmic N- and C-termini and a large luminal loop that may be
glycosylated. The bovine protein is 437 amino acyl residues in length and has the two putative
TMSs at positions 223-239 and 367-385. The human nuclear protein is much smaller (241
residues). A C. elegans homologue is 260 residues long.

Sugar transporter

Organic subsirates (sugars, amino acids, catboxylic acids and neutrotransmitters) are
actively transported into eukaryotic cells by Na+ co-transport. Some of the trapsport proteins

11
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have been identified--for example, intestinal brush borderv Na+t/glucose and Nat/proline
transporters and the brain Na+/CI-/GABA transporter--and progress has been made in locating
their active sites and probing their conformational states. The aréhs‘typica] Na-+-driven
transporter is the intestinal brush border Na+/glucose co-transporter, and a defect in the co-
transporter is the origin of the congenital glucose-galan.tose malabsorption syndrome.

Cotransporters are a major class of membrane proteins — typically with 13 menbrane
spanning helices. They cause the concentration of molecules across a membrane — nutrients,
neurotransmitters, osmolytes and jons. For example there are co transporters for amino acids,
sugars, nucleosides and vitamins.

Na+/glucose co transporter (SGLT1 ) was reported in 1960 by Bob Crane. Sodium
dependent glucose transport occurs in both the kidney and the intestine of animals. Both of these
transporters show a close similarity to each other.

These transporters are reported to be multifunctional and have been shown to operate'in 4
ways: 1) Uncoupled passive Nat transport, 2) Downhill water transport, 3) Nat and substrate
transport, 4) Na+, water and substrate transport. For further information regarding to the present
invention, see Matsuo et al., Biochem Biophys Res Commun 1997 Sep 8;238(1):126-9.

Hexose transport info mammalian cells is catalyzed by members of a small family of 44- to
55-kD membrane proteins that have specific functions and differ in their tissue distribution.
Observed hexose transporters have 12 Iﬁembrane-spanning helices and a number of critical
conserved residues. By EST database searching for clones containing conserved GLUT sequences,
followed by screening of rat tissues and 5-prime RACE, Ibberson et al. and Doege et al. identified
rodent and hurnan cDNAs encoding a novel glucose transporter. (Tbberson, M., et al., J. Biol. Chem.
275: 4607-4612, 2000, PubMed ID : 10671487; and Doege, H., et al,, J. Biol. Chem. 275: 16275+
16280, 2000, PubMed ID : 10821868) The human cDNA encodes a deduced 477-amino acid
protein, designated GLUT8 or GLUTXI, that shares 85% sequence homology with the mouse
sequence. Ibberson et al. found that the approximately 37-kD rat Glutx1 expressed in frog oocytes is
unable to take up glucose unless the N-terminal dileucine meotif, which may serve as an
internalization signal, is mutated to alanines. Immunofluorescence analysis demonstrated that
Glutx] is expressed intracellularly, whereas Gluix1(LL-AA) is expressed on the plasma membrane.
In apparent contrast, Doege et al. found that membrane preparations from cells expressing GLUTS
cannot bind cytochalasin B in the presence of glucose and, when reconstituted in liposomes, have
increased D-glucose transport activity. By Western blot analysis, Doege et al. determined that
human GLUTS is expressed as a 42-kD protein. Northern blot analysis revealed expression of a 2.4~
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kb transcript, with strongest expression in testis and moderate expression in other tissues except
thyroid. In addition, Doege et al. found that GLUTS was not detectable in 2 patients with testicular
carcinoma or in testicular tissue of 4 patients treated with estrogen. They found that Glut8 mRNA
was detectable in testis from pubertal and adult, but not prepubertal, rats

Glucose transport activity in early preimplantation mouse embryos had been atiributed to
the known facilitative glucose transporters GLUT1 (SLC2A1; 138140), GLUT2 (SLC2A2;
138160), and GLUT3 (SLC2A3; 138170). GLUTI is present throughout the preimplantation
period, which begins with the 1-cell embryo and ends with the blastocyst stage. GLUT2 and
GLUT3 are first expressed at a late 8-cell stage and remain present for the rest of the
preimplantation period. The simultaneous appearance of all 3 transporters cotresponds to the critical

time in mammalian development when an embryonic fuel metabolism switches from the oxidation

of lactate and pyruvate via the Krebs cycle and oxidative phosphorylation to anaerobic metabolism

of glucose via glycolysis. Mammalian preimplantation blastocysts exhibit insulin-stinulated
glucose uptake despite the absence of the only known insulin-regulated transporter, GLUT4
(SLC2A4; 138190). Carayannopoulos et al. found that mouse Glut8 exhibits 20 to 25% amino acid
sequence identity with Glutl, Glut3, and Glut4. (Carayannopoulos, M. O,, et al., Proc. Nat. Acad.
Sci. 97: 7313-7318, 2000, PubMed ID : 10860996) Insulin induced a change in the intracellular
Jocalization of this protein, which translated into increased glucose uptake into the. blastocyst, a
process that was inhibited by antisense oligoprobes. The presence of this transporter may be
necessary for successful blastocyst development, fuel metabolism, and subsequent implantation.
The existence of an alternative transporter may explain examples in other tissues of insulin-
regulated glucose transport in the absence of Glut4

Doege et al. noted that the International Radiation Hybrid Mapping Consortium localized
the GLUTS gene to chromosome 9 (A005N15).

Transporter proteins, particularly members of the sugar transporter subfamily, are a major
target for drug action and development. Accordingly, it is valuable to the field of pharmaceutical
development to identify and characterize previously unknown transport proteins. The present
invention advances the state of the art by pmvidjné previously unidentified human transport

proteins.

SUMMARY OF THE INVENTION

The present invention is based in part on the. identification of amino acid sequences of
human transporter peptides and proteins that are related to the sugar transporter subfamily, as
13
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well as allelic variants and other mammalian orthologs thereof. These unique peptide sequences,
and nucleic acid sequences that encode these peptides, can be used as models for the
development of human therapeutic targets, aid in the identification of therapeutic proteins, and
serve as targets for the development of human therapeutic agents that modulate transporter
activity in cells and tissues that express the transporter. Experimental data as provided in Figure
1 indicates expression in ovary (édemcarcinoma tissue), uterus (leiomyosarcoma tissue), cervix,

kidney, kidney cancer tissue (hypermephroma), germinal center B cell, colon, and infant brain.

DESCRIPTION OF THE FIGURE SHEETS

FIGURE 1 provides the nucleotide sequence of ¢cDNA molecules or transcript sequences
that encode the transporter proteins of the present invention. In addition structure and functional
information is provided, such as ATG start, stop and tissue distribution, where avaijlable, that
allows one to readily determine specific uses of inventions based on this molecular sequence.
Experimental data as provided in Figure 1 indicates expression in ovary (adenocarcinoma tissue),
uterus (leiomyosarcoma tissue), cervix, kidney, kidney cancer tissue (hypemephroma), germinal
center B cell, colon, and infant brain.

FIGURE 2 provides the predicted amino acid sequence of the transporter of the present
invention. In addition structure and functional information such as protein family, function, and
madification sites is provided where available, allowing one to readily determine specific uses of
inventions based on this molecular sequence.

FIGURE 3 provides genomic sequences that span the gene encoding the transporter
protein of the present invention. In addition structure and functiopal information, such as
intron/exon structure, promoter location, etc., is provided where available, allowing one to
readily determine specific uses of inventions based on this molecular sequence. As illustrated in
Figure 3, SNPs, including insertion/deletion variants (“indels”), were identified at 42 different
nucleotide positions.

DETAILED DESCRIPTION OF THE INVENTION

General Description
The present invention is based on the sequencing of the human genome. During the
sequencing and assembly of the human genome, analysis of the sequence information revealed

previously unidentified fragments of the human genome that encode peptides that share
14
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structural and/or sequence homology to protein/peptide/domains identified and characterized
within the art as being a transporter protein or part of a transporter protein and are related to the
sugar transporter subfamily. Utilizing these sequences, additional genomic sequences were
assembled and transcript and/or cDNA sequences were isolated and characterized. Based on this
analysis, the present invention provides amino acid sequences of human transporter peptides and
proteins that are related to the sugar transporter subfamily, nucleic acid sequences in the form of
transcript sequences, cDNA sequences and/or genomic sequences that encode these transportef
peptides and proteins, nucleic acid variation (allelic information), tissue distribution of
expression, and information about the closest art known protein/peptide/domain that has
structural or sequence homology to the transporter of the present invention.

In addition to being previously unknown, the peptides that are provided in the present
invention are selected based on their ability to be used for the development of commercially

important products and services. Specifically, the present peptides are selected based on

homology and/or structural relatedness to known transporter proteins of the sugar transporter:

subfamily and the expression pattern observed. Experimental data as provided in Figure 1
indicates expression in ovary (adenocarcinoma tissue), uterus (leiomyosarcoma tissue), cervix,
kidney, kidney cancer tissue (hypernephroma), germinal center B cell, colon, and infant brain..
The art has clearly established the commercial importance of members of this family of proteins
and proteins that have expression patterns similar to that of the present gene. Some of the more
specific features of the peptides of the present invention, and the uses thereof, are described
herein, particularly in the Background of the Invention and in the annotation provided in the
Figures, and/or are known within the art for each of the known sugar transporter family or
subfamily of transporter proteins.

Specific Bmbodiments

Peptide Molecules

The present invention provides nucleic acid sequences that encode protein molecules that
have been identified as being members of the transporter family of proteins and are related to the
sugar transporter subfamily (protein sequences are provided in Figure 2, transcript/cDNA
sequences are provided in Figures 1 and genomic sequences are provided in Figure 3). The
peptide sequences provided in Figure 2, as well as the obvious variants described herein,
particularty allelic variants as identified herein and using the information in Figure 3, will be
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referred berein as the transporter peptides of the present invention, transporter peptideé, or
peptides/proteins of the present invention.

The present invention provides isolated peptide and protein molecules that consist of,
consist essentially of, or comprising the amino acid sequences of the transporter peptides
disclosed in the Figure 2, (encoded by the nucleic acid molecule shown in Figure 1,
transcript/cDNA. or Figure 3, genomic sequence), as well as all obvious variants of these
peptides that are within the art to make and use. Some of these variants are described in detail
below.

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

In some uses, "substantially free of cellular material" includes preparations of the peptide
having less than about 30% (by dry weight) other proteins (i.e., contaminating protein), less than
about 20% other proteins, less than about 10% other proteins, or less than about 5% other proteins.
‘When the peptide is recombinantly produced, it can also be substantially free of culture medium,
i.e., culture medium represents less than about 20% of the volume of the protein preparation.

The language "substantially free of chemical precursors or other chemicals” includes
preparations of the peptide in which it is separated from chemical precursors or other chemicals that
are involved in its synthesis. In one embodiment, the language "substantially free of chemical
precursors or other chemicals” includes preparations of the transporter peptide having less than
about 30% (by dry weight) chemical precursors or otber chemicals, less than about 20% chemical
precursors or other chernicals, less than about 10% chemical precursors or other chemicals, or less
than about 5% chemical precursors or other chemicals.

The isclated transporter peptide can be purified from cells that naturally express it, purified
from cells that have been altered to express it (recombinant), or synthesized using known protein
synthesis methods. Experimental data as provided in Figure 1 indicates expression in ovary
(adenocarcinoma tissue), uterus (lefomyosarcoma tissue), cervix, kidney, kidney cancer tissue
(hypernephroma), germinal center B cell, colon, and infant brain. For example, a nucleic acid
molecule encoding the transporter peptide is cloned into an expression vector, the expression vector
introduced into a host cell and the protein expressed in the host cell. The protein can then be
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isolated from. the cells by an appropriate purification scheme using standard protein purification
techniques. Many of these techniques are described in detail below.

Accordingly, the present invention provides proteins that consist of the amino acid
sequences provided in Figure 2 (SEQ ID NO:3 and SBQ ID NO:4), for example, proteins encoded
by the transcript/cDNA nucleic acid sequences shown in Figure 1 (SEQ ID NO:1 and SEQ ID
NO:2) and the genomic sequences provided in Figure 3 (SEQ ID NO:5). The amino acid sequence
of such a protein is provided in Figure 2. A protein consists of an amino acid sequence when the
amino acid sequence is the final amino acid sequence of the protein.

The present invention further provides proteins that consist essentially of the amino acid
sequences provided in Figure 2 (SEQ ID NO:3 and SEQ ID NO:4), for example, proteins encoded
by the ‘transcript/cDNA nucleic acid sequences shown in Figure 1 (SEQ ID NO:1 and SEQ ID
NO:2) and the genomic sequences provided in Figure 3 (SEQ ID NO:5). A protein consists
essentially of an amino acid sequence when such an amino acid sequence is present with only a few
additional amino acid residues, for example from about 1 to about 100 or so additional residues,
typically from 1 to about 20 additional residues in the final protein.

The present invention further provides proteins that comprise the amino acid sequences
provided in Figure 2 (SEQ ID NO:3 and SEQ ID NO:4), for example, proteins encoded by the
transcript/cDNA nucleic acid sequences shown in Figure 1 (SEQ ID NO:1 and SEQ ID NO:2) and
the genomic sequences provided in Figure 3 (SEQ ID NO:5). A protein comprises an amino acid
sequence when the amino acid sequence is at least part of the final amino acid sequence of the
protein. In such a fashion, the protein can be only the peptide or have additional amino acid
molecules, such as amino acid residues (contiguous encoded sequence) that are naturally associated
with it or heterologous amino acid residues/peptide sequences. Such a protein can have a few
additional amino acid residues or can comprise several hundred or more additional amino acids.
The preferred classes of proteins that are comprised of the transporter peptides of the present
invention are the naturally occurring mature proteins. A brief description of how various types of
these proteins can be made/isolated is provided below.

The transportey peptide’s of the present invention can be attached to heterologous sequences
to form chimeric or fusion proteins. Such chimeric and fusion proteins comprise a transporter
peptide operatively linked to a heterologous protein having an amino acid sequence mot
substantially homologous to the transporter peptide. “Operatively linked" indicates that the
transporter peptide and the heterologous protein are fused in-frame. The heterologous protein can
be fused to the N-terminus or C-terminus of the transporter peptide.
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In some uses, the fusion protein does not affect the activity of the transporter peptide per se.
For example, the fusion protein can include, but is not limited to, enzymatic fusion proteins, for
example beta-galaciosidase fusions, yeast two-hybrid GAL fusions, poly-His fusions, MYC-tagged,
Hl-tagged and Ig fusions. Such fusion proteins, particularls; poly-His fusions, can facilitate the
purification of recombinant transporter peptide. In certain host cells (e.g., mammalian host cells),
expression and/or secretion of a protein can be increased by using a heterologous signal sequence.

A chimeric or fusion protein can be produced by standard recombinant DNA techniques.
For example, DNA. fragments coding for the different protein sequex;ces are ligated together in-
frame in accordance with conventional techniques. In another embodiment, the fusion gene can be
synthesized by conventional techniques including automated DNA. synthesizers. Alternatively, PCR
amplification of geve fragments can be carried out using anchor primers which give rise to
complementary overhangs between two consecutive gene fragments which. can subsequently be
annealed and re-amplified to generate a chimeric gene sequence (see Ausubel ef al, Current
Pratocols in Molecular Biology, 1992). Moreover, many expression vectors are commercially
available that already encode a fusion moiety (e.g., 2 GST protein). A transporter peptide-encoding
nucleic acid can be cloned into such an expression vector such that the fusion moiety is linked in-
frame to the transporter peptide. .

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

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

To determine the percent identity of two amino acid sequences or twe nucleic acid
sequences, the sequences are aligned for optimal comparison purposes (e.g., gaps can be

introduced in one or both of a first and a second amino acid or nucleic acid sequence for optimal
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alignment and pon-homologous sequences can be disregarded for comparison purposes). In a
preferred embodiment, at least 30%, 40%, 50%, 60%, 70%, 80%, or 90% or more of a reference
sequence is aligned for comparison purposes. The amino acid residues or nucleotides at
corresponding amine acid positions or nucleotide positions are then compared. When a position
in the first sequence is occupied by the same amino acid residue or nucleotide as the
corresponding position in the second sequence, then the molecules are identical at that position
(as used herejn amino acid or nucleic acid "identity" is equivalent to amino acid or nucleic acid
"homology"). The percent identity between the two sequences is a function of the number of
identical positions shared by the sequences, taking into account the number of gaps, and the
length of each gap, which need to be introduced for optimal alignment of the two sequences.

The comparison of sequences and determination of percent identity and similarity
between two sequences can be accomplished using a2 mathematical algorithm. (Computationai
Molecular Biology, Lesk, AM., ed., Oxford University Press, New York, 1988; Biocomputing:
Informatics and Genome Projects, Smith, D.W., ed, Academic Press, New York, 1993; Computer
Anralysis of Sequence Dato, Part I, Griffin, AM., and Griffin, H.G., eds., Humana Press, New
Jersey, 1994; Seq Analysis in Molecular Biology, von Heinje, G., Academic Press, 1987; and

Sequence Analysis Primer, Gribskov, M. and Devereux, J., eds., M Stockton Press, New York,
1991). In a preferred embodiment, the percent identity between two amino acid sequences is
determined using the Needleman and Wunsch (/. Mol Biol. (48):444-453 (1970)) algorithm
which has been incorporated into the GAP program in the GCG software package (available at
hitp:/Awww.geg.com), using either a Blossom 62 matrix or 2 PAM250 matrix, and a gap weight
of 16, 14, 12, 10, 8, 6, or 4 and a length weight of 1, 2, 3, 4, 5, or 6. In yet another preferred
embodiment, the percent identity between two nucleotide sequences is determined using the
GAP program in the GCG software package (Devereux, J., et al, Nucleic Acids Res. 12(1):387
(1984)) (available at hitp://www.gcg.com), using a NWSgapdna. CMP matrix and a gap weight of
40, 50, 60, 70, or 80 and a length weight of 1, 2, 3, 4, 5, or 6. In another embodiment, the
percent identity between two amino acid or nucleotide sequences is determined using the
algorithm of B. Myers and W. Miller (CABIOS, 4:11-17 (1989)) which has been incotpotated
into the ALIGN program (version 2.0), using a PAM120 weight residue table, a gap length
penalty of 12 and a gap penalty of 4.

The nucleic acid and protein sequences of the present invention can further be vsed as a
"query sequence” to perform a search against sequence databases to, for example, identify other
family members or related sequences. Such searches can be performed using the NBLAST and
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XBLAST programs (version 2.0) of Altschul, et al. (J. Mol Biol. 215:403-10 (1990)). BLAST
nucleotide searches can be performed with the NBLAST program, score = 100, wordlength = 12
to obtain nucleotide sequences homologous to the nucleic acid molecules of the invention.
BLAST protein searches can be performed with the XBLAST program, score = 50, wordlength =
3 to obtain amino acid sequences homologous to the proteins of the invention. To obtain gapped
alignments for comparison purposes, Gapped BLAST can be utilized as described in Altschul et
al. (Nucleic Acids Res. 25(17):3389-3402 (1997)). When utilizing BLAST and gapped BLAST
programs, the default parameters of the respective programs (e.g., XBLAST and NBLAST) can
be used.

Full-length pre-processed forms, as well as mature processed forms, of proteins that
comprise one of the peptides of the present invention can readily be identified as having complete
sequence identity to one of the transporter peptides of the present invention as well as being
encoded by the same genetic locus as the transporter peptide provided herein, As indicated by the
data presented in Figure 3, the map position was determined to be on chromosome 1.

Allelic variants of a transporter peptide can readily be identified as being a human. protein
having a high degree (significant) of sequence homology/identity to at least a portion of the
transporter peptide as well as being encoded by the same genetic locus as ‘the transporter peptide
provided herein. Genetic locus can readily be determined based on the genomic information
provided in Figure 3, such as the genomic sequence mapped to the reference human. As indicated
by the data presented in Figure 3, the map position was determined to be on chromosome 1. As
used herein, two proteins (or a region of the proteins) have significant homology when the amino
acid sequences are typically at least about 70-80%, 80-90%, and more typically at least about 90-
95% or more homologous. A significantly homologous amino acid sequence, according to the
present invention, will be encoded by a nucleic acid sequence that will hybridize to a transporter
peptide encoding nucleic acid molecule under stringent conditions as more fully described
below.

Figure 3 provides information on SNPs that have been found in the gene encoding the
transporter protein of the present invention. SNPs were identified at 42 different nucleotide
positions in introns and regions 5’ and 3’ of the ORF. Such SNPs in introns and outside the ORF
may affect control/regulatory elements. Two SNPs in exons, of which 1 of these cause changes
in the amino acid sequence (i.e., nonsynonymous SNPs). The changes in the amino acid
sequence that these SNPs caus¢ is indicated in Figure 3 and can readily he determined using the

universal genetic code and the protein sequence provided in Figure 2 as a reference.
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Paralogs of a transporter peptide can readily be identified as having some degree of
significant sequence homology/identity to at least a portion of the transporter peptide, as being
encoded by a gene from humans, and as having similar activity or funcijon. Two proteins will
typically be considered paralogs when the amino acid sequences are typically at least about 60%
or greater, and more typically at least about 70% or greater homology through a given region or
domain. Such paralogs will be encoded by a nucleic acid sequence that will hybridize to a
transporter peptide encoding nucleic acid molecule under moderate to stringent conditions as
more fully described below.

Orthologs of a transporter peptide can readily be identified as having some degree of
significant sequence homology/identity to at least a portion of the transporter peptide as well as
being encoded by a gene from another organism. Preferred orthologs will be isolated from
mammals, preferably primates, for the development of human therapeutic targets and agents. Such
orthologs will be encoded by a nucleic acid sequence that will hybridize to a transporter. peptide
encoding nucleic acid molecule under moderate to stringen’é conditions, as more fully described
below, depending on the degree of relatedness of the two organisms yielding the proteins.

Non-natutally occurring variants of the transporter peptides of the present invention can
readily be generated using recombinant techniques. Such variants include, but are not limited to
deletions, additions and substitutions in the amino acid sequence of the transporter peptide. For
example, one class of substitutions are conserved amino acid substitution. Such substitutions are
those that substitute a given amino acid in a transporter peptide by another amino acid of like
characteristics. Typically seen as conservative substitutions are the replacements, one for another,
among the aliphatic amino acids Ala, Val, Leu, and Ile; interchange of the hydroxyl residues Ser
and Thr, exchange of the acidic residues Asp and Glu; substitution between the amide residues Asn

* and Gln; exchange of the basic residues Lys and Arg; and replacements among the aromatic

residues Phe and Tyr. Guidance concerning which amino acid changes are likely to be
phenotypically silent are found in Bowie ef af., Science 247:1306-1310 (1990).

Variant transporter peptides can be fully functional or can lack function in. ene or more
activities, e.g. ability to bind ligand, ability to transport ligand, ability to mediate signaling, etc.
Fully functional varjants typically contain only conservative variation or variation in non-critical
residues or in non-critical regions. Figure 2 provides the result of protein analysis and can be used
to identify critical domains/regions. Functional variants can also contain substitution of similar
amino acids that result in no change or an insignificant change in function. Alternatively, such
substitutions may positively or negatively affect function to some degree.
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Non-functional variants typically contain one or more noun-conservative amino acid
substitutions, deletions, insertions, inversions, or truncation or a substitution, insertion, inversion, or
deletion in a critical residue or critical region.

Amino acids that are essential for function can be identified by methods known in the art,
such as site-directed mutagenesis or alanine-scanning mutagenesis (Cunningham et al., Science
244:1081-1085 (1989)), particularly using the resulis provided in Figure 2. The latter procedure
introduces single alanine mutations at every residue in the molecule. The resulting mutant
molecules are then tested for biological activity such as transporter activity or in assays such as an
in vitro proliferative activity. Sites that are critical for binding partner/substrate binding can also be
determined by structural analysis such as crystallization, nuclear magnpetic resonance ot
photoaffinity labeling (Smith ez al, J Mol Biol 224:899-904 (1992); de Vos et al. Science
255:306-312 (1992)).

The present invention further provides fragments of the transporter peptides, in addition to
proteins and peptides that comprise and consist of such fragments, particularly those comprising the
residues identified in Figure 2. The fragments to which the invention pertains, however, are not to
be construed as encompassing fragments that may be disclosed publicly prior to the present
invenﬁonl

As used herein, a fragment comprises at least 8, 10, 12, 14, 16, or more contiguous amino
acid residues from a transporter peptide. Such fragments can be chosen based on the ability to
retain one or more of the biological activities of the transporter peptide or could be chosen for the
ability to perform a function, e.g. bind a substrate or act as an immunogen. Particularly important
fragments are biclogically active fragments, peptides that are, for example, about 8 or more amino
acids in length. Such fragments will typically comprise a domain or motif of the transporter peptide,
e.g., active site, a transmembrane domain or a substrate-binding domain. Further, possible
fragments include, but are not limited to, domain or motif containing fragments, soluble peptide
fragments, and fragments containing immunogenic structures. Predicted domains and functional
sites are readily identifiable by computer programs well known and readily available to those of
skill in the ast (¢.g., PROSITE analysis). The results of one such analysis are provided in Figure 2.

Polypeptides often contain amino acids other than the 20 amino acids commonly referred to
as the 20 naturally occurring amino acids. Further, many amino acids, including the terminal amino
acids, may be modified by natural processes, such as processing and other post-translational
modifications, or by chemical modification techmiques well known in the art.  Common
modifications that occur naturally in transporter peptides are described in basic texts, detailed
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monographs, and the research literature, and they are well known to those of kil in the art (some of
these features are identified in Figure 2).

Known modifications include, but are not limited to, acetylation, acylation, ADP-
ribosylation, amidation, covalent attachment of flavin, covalent attachment of a heme moiety,
covalent attachment of 2 nucleotide or nucleotide derivative, covalent attachment of a lipid or lipid
derivative, covalent attachment of phosphotidylinositol, cross-linking, cyclization, disulfide bond
formation, demethylation, formation of covalent crosslinks, formation of cystine, formation of
pyroglutamate, formylation, gamma carboxylation, glycosylation, GPI anchor formation,
bydroxylation, iodination, methylation, myristoylation, oxidation, proteolytic processing,
phosphorylation, prenylation, racemization, selenoylation, sulfation, transfer-RNA mediated
addition of amino acids to proteins such as arginylation, and ubiquitination.

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

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

Protein/Peptide Uses

The proteins of the present invention can be used in substantial and specific assays
related to the functional information provided in the Figures; to raise antibodies or to elicit
another immune response; as a reagent (including the labeled reagent) in assays designed to
quantitatively determine levels of the protein (or its binding partner or ligand) in biclogical
fluids; and as markers for tissues in which the corresponding protein is preferentially expressed
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(either constitutively or at a particular stage of tissue differentiation or development or in a
disease state). Where the protein binds or potentially binds to another protein or ligand (such as,
for example, in a transporter-effector protein interaction or transporter-ligand interaction), the
protein can be used to identify the binding partner/ligand so as to develop a system to identify
inhibitors of the binding interaction. Any or all of these uses are capable of being developed into
reagent grade or kit format for commercialization as commercial products.

Methods for performing the uses listed above are well known to those skilled in the art.
References disclosing such methods include “Molecular Cloning: A Laboratory Manual", 2d ed.,
Cold Spring Harbor Laboratory Press, Sambrook, J., E. F. Fritsch and T. Maniatis eds., 1989,
and "Methods in Enzymology: Guide to Molecular Cloning Techniques”, Academic Press,
Berger, S. L. and A, R. Kinmel eds., 1987.

Substantial chemical and structural homology exists between the sugar transporter

protein described herein and sugar transporter expressed in the neonatal mouse hippocampus -

(see Figure 1). As discussed in the background, sugar transporter expressed in the neonatal
mouse hippocampus are known in the art to be involved in sugar absorption . Accordingly, the
sugar transporter protein, and the encoding gene, provided by the present invention is useful for
treating, preventing, and/or diagnosing neuropsychatric disorders, sugar malabsorption and other
disorders associated with hippocampus sugar transporter.

The potential uses of the peptides of the present invention are based primarily on the
source of the protein as well as the class/action of the protein. For example, transpotters isolated
from humans and their human/mammalian orthologs serve as targets for identifying agents for
use in mammalian therapeutic applications, e.g. a human drug, particularly in modulating a
biological or pathological response in a cell or tissue that expresses the transporter.
Experimental data as provided in Figure 1 indicates that the trausporter protein of the present
invention is expressed in the ovary (adenocarcinoma tissue), uterus (leiomyosarcoma tissue),
cervix, kidney cancer tissue (hypernephroma), germinal center B cell, colon, and infant brain by
a virtual northern blot. In addition, PCR-based tissue screening panels indicate expression in
kidney. A large percentage of pharmaceutical agents are being developed that modulate the
activity of transporter proteins, particularly members of the sugar transporter subfamily (see
Background of the Invention). The structural and functional information provided in the
Background and Figures provide specific and substantial uses for the molecules of the present
invention, particularly in combination with the expression information provided in Figure 1.
Experimental data as provided in Figure 1 indicates expression in ovary (adenocarcinoma tissue),
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uterus (leiomyosarcoma tissue), cervix, kidney, kidney cancer tissue (hypernephroma), germinal
center B cell, colon, and infant brain. Such uses can readily be determined using the information
provided herein, that known in the art and routine experimentation.

The proteins of the present invention (including variants and fragments that may have been
disclosed prior 1o the present invention) are useful for biological assays related to transporters that
are related to members of the sugar transporter subfamily. Such assays involve any of the known
transporter functions or activities or properties useful for diagnosis and treatment of transporter-
related conditions that are specific for the subfamily of transporters that the one of the present
invention belongs to, particularly in cells and tissues that express the transporter. Experimental
data as provided in Figure 1 indicates that the transporter protein of the present invention is
expressed in the ovary (adenocarcinoma tissue), uterus (leiomyosarcoma tissue), cervix, kidney
cancer tissue (hypemephroma), germinal center B cell, colon, and infant brain by a virtual
northern blot. In addition, PCR-based tissue screening panels indicate expression in kidney. The
proteins of the present invention are also useful in drug screening assays, in cell-based or cell-free
systems ((Hodgson, Bio/technology, 1992, Sept 10(9);973-80). Cell-based systems can be native,
i.e., cells that normally express the transporter, as a biopsy or expanded in cell culture. Experimental
data as provided in Figure 1 indicates expression in ovary (adenocarcinoma tissue), uterus
(leiomyosarcoma tissue), cervix, kidney, kidney cancer tissue (hypernephroma), germinal center B
cell, colon, and infant brain. In an alternate embodiment, cell-based assays involve recombinant
host cells expressing the transporter protein. »

The polypeptides can be used to identify compounds that modulate transporter activity of
the protein in its natural state or an altered form that causes a specific disease or pathology
associated with the transporter. Both the transporters of the present invention and approptiate
variants and fragments can be used in high-throughput screens to assay candidate compounds for
the ability to bind to the transporter. These compounds can be further screened against a functional
transporter to determine the effect of the compound on the transporter activity. Further, these
compounds can be tested in animal or invertebrate systems to determine activity/effectiveness.
Compounds can be identified that activate (agonist) or inactivate (antagonist) the transporter to a
desired degree.

Further, the proteins of the present invention can be used to screen a compound for the
ability to stimulate or inhibit interaction between the transporter protein and a molecule that
normally interacts with the transporter protein, e.g. a substrate or a component of the signal pathway
that the fransporter protein normally interacts (for example, another transporter). Such assays
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typically include the steps of combining the transporter protein with a candidate compound under
conditions that allow the transporter protein, or fragment, to interact with the target molecule, and to
detect the formation of a complex between the protein and the target or to detect the-biochemical
consequence of the interaction with the transporter protein and the target, such as any of the
associated effects of signal transduction such as changes in membrane potential, protein
phosphorylation, cAMP turnover, and adenylate cyclase activation, etc.

Candidate compounds include, for example, 1) peptides such as soluble peptides, including
Ig-tailed fusion peptides and members of random peptide libraries (see, e.g., Lam et al, Nature
354:82-84 (1991); Houghten ef al., Nature 354:84-86 (1991)) and combinatorial chemistry-derived
molecular libraries made of D- and/or L- configuration amino acids; 2) phosphopeptides (e.g..
members of random and partially degenerate, directed phosphopeptide libraries, see, e.g., Songyang
et al, Cell 72:767-778 (1993)); 3) antibodies (e.g., polyclonal, monoclonal, humanized, anti-
idiotypie, chimeric, and single chain antibodies as well as Fab, F(ab’),, Fab expression Lbrary
fragments, and epitope-binding fragments of antibodies); and 4) small organic and inorganic
molecules (e.g., molecules obtained from combinatorial and natural product libsaries).

One candidate compound is a soluble fragment of the receptor that competes for ligand
binding. Other candidate compounds include mutant transporters or appropriate fragments
containing mutations that affect transporter function and thus compete for ligand. Accordingly, a
fragment that competes for ligand, for example with a higher affinity, or a fragment that binds
ligand but does not allow release, is encompassed by the invention.

The invention further includes other end point assays to identify compounds that modulate
(stimulate or inhibit) transporter activity. The assays typically involve an assay of events in the
signal transduction pathway that indicate transporter activity. Thus, the transport of a ligand,
change in cell membrane potential, activation of a protein, a change in the expression of genes that
are up- or down-regulated in response to the transporter protein dependent signal cascade can be
assayed.

Any of the biological or biochemical functions mediated by the transporter can be used as an.
endpoint assay. These include all of the biochemical or biochemical/biological events described
herein, in the references cited herein, incorporated by reference for these endpoint assay targets, and
other functions known to those of ordinary skill in the art or that can be readily identified using the
information provided in the Figures, particularly Figure 2. Specifically, a biological function of a
cell or tissues that expresses the transporter can be assayed. Experimental data as provided in
Figure 1 indicates that the transporter protein of the present invention is expressed in the ovary

26

JP 2005-500007 A 2005.1.6



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

(81)

WO 02/48366 PCT/US01/47559

(adenocarcinoma tissue), ‘uferus (leiomyosarcoma tissue), cervix, kidney cancer tissue
(hypernephroma), germinal center B cell, colon, and infant brain by a virtual northern blot. In
addition, PCR-based tissue screening panels indicate expression in kidney.

Binding and/or activating compounds can also be screened by using chimeric transporter
proteins in which the amino temminal extracellular domain, or parts thereof, the entire
transmembrane domain or subregions, such as any of the seven transmembrane segments or any of
the intracellular or extracellular loops and the carboxy terminal intracellular domain, or parts
thereof, can be replaced by heterologous domains or subregions. For example, a ligand-binding
region can be used that interacts with a different ligand then that which is recognized by the native
trangporter. Accordingly, a different set of signal transduction components is available as an end-
point assay for activation. This allows for assays to be performed in other than the specific host cell
from which the transporter is derived.

The proteins of the present invention are also useful in competition binding assays in
methods designed to discover compounds that interact with the transporter (e.g. binding partaers
and/or ligands). Thus, a compound is exposed to a transporter polypeptide under conditions that
allow the compound to bind or to otherwise interact with the polypeptide. Soluble transporter
polypeptide is also added to the mixture. If the test compound interacts with the soluble transporter
polypeptide, it decreases the amount of complex formed or activity from the transporter target. This
type of assay is particularly useful in cases in which compounds are sought that interact with
specific regions of the transporter. Thus, the soluble polypeptide that competes with the target
transporter region is designed to contain peptide sequences corresponding to the region of interest.

To perform cell free drug screening assays, it is sometimes desirable to immeobilize either
the transporter protein, or fragment, or its target molecule to facilitate separation of complexes from
uncomplexed forms of one or both of the proteins, as well as to accommodate automation of the
assay.

Techniques for immeobilizing proteins on matrices can be used in the drug screening assays.
In one embodiment, a fusion protein can be provided which adds a domain that allows the protein to
e bound to a matrix. For example, glutathione-S-transferase fusion proteins can be adsorbed onto
glutathione sepharose beads (Sigma Chemical, St. Louis, MO) or glutathione derivatized microtitre
plates, which are then combined with the cell Iysates (e.g., *°S-labeled) and the candidate
compound, and the mixture incubated under conditions conducive to complex formation (e.g., at
physiological conditions for salt and pH). Following incubation, the beads are washed to remove
any vnbound label, and the matrix inunobilized and radiolabel determined directly, or in the
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supernatant after the complexes are dissociated. Alternatively, the complexes can be dissociated
from the matrix, separated by SDS-PAGE, and the level of transporter-binding protein found in the
bead fraction quantitated from the gel using standard electrophoretic techniques. For example,
either the polypeptide or its target molecule can be immobilized utilizing conjugation of biotin and
sireptavidin using techniques well known in the art. Alternatively, antibodies reactive with the
protein but which do not interfere with binding of the protein to ifs target molecule can be
derivatized to the wells of the plate, and the protein trapped in the wells by antibody conjugation.
Preparations of a transporter-binding protein and a candidate compound are incubated in the
transporter protein-presenting wells and the amount of complex trapped in the well can be

quantitated. Methods for defecting such complexes, in addition to those described above for the

GST-immobilized compl include imr detection of complexes using antibodies reactive
with the transporter protein target molecule, or which are reactive with transporter protein and
compete with the target molecule, as well as enzyme-linked assays which rely on detecting an
enzymatic activity associated with the target molecule. )

Agents that modulate one of the transporters of the present invention. can be identified using
one or more of the above assays, alone or in combination. It is generally preferable to use a cell-
based or cell free system first and then confirm activity in an animal or other model system. Such
model systems are well known in the art and can readily be employed in this context.

Modulators of iransporter protein activity identified according to these drug screening
assays can be used to treat a subject with a disorder mediated by the transporter pathway, by treating
cells or tissues that express the transporter. Experimental data as provided in Figure 1 indicates
expression in ovary (adenocarcinoma tissue), uterus (leiomyosarcoma tissue), cervix, kidoey,
kidney cancer tissue (hypernephroma), germinal center B cell, colon, and infant brain. These
methods of treatment include the steps of administering a modulator of transporter activity in a
pharmaceutical composition to a subject in need of such treatment, the modulator being identified as
described herein. .

In yet another aspect of the invention, the transporter proteins can be used as "bait
proteins” in a two-hybrid assay or three-hybrid assay (see, e.g., U.S. Patent No. 5,283.317;
Zexvos et al. (1993) Cell 72:223-232; Madura et al. (1993) J. Biol. Chem. 268:12046-12054;
Bartel et ol. (1993) Biotechniques 14:920-924; Twabuchi et al. (1993) Oncogene 8:1693-1696;
and Brent W094/10300), to identify other proteins, which bind to or interact with the transporter
and are involved in transporter activity. Such transporter-binding proteins are also likely to be
involved in the propagation of signals by the transporter proteins or transporfer targets as, for
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example, downstream elements of a transporter-mediated signaling pathway. Alternatively, such
transporter-binding proteins are likely to be transporter inhibitors.

The two-hybrid system is based on the modular nature of most transcription factors,
which consist of separable DNA-binding and activation domains. Briefly, the assay utilizes two
different DNA constructs. In one construct, the gene that codes for a transporter protein is fused
to a gene encoding the DNA binding domain of a known transcription factor (e.g., GAL-4). In
the other comstruct, a DNA sequence, from a Hbrary of DNA sequences, that encodes an
unidentified protein ("prey" or "sample”) is fused to a gene that codes for the activation domain
of the known transeription factor. If the "bait" and the "prey" proteins are able to interact, in
vivo, forming a transporter-dependent complex, the DNA-binding and activation domains of the
transcription factor are brought into close proximity. This proximity allows transcription of a
reporter gene (e.g., LacZ) which is operably linked to a transcriptional regulatory site responsive
to the transcription factor. Expression of the reporter gene can be detected and cell colonies
containing the functional transcription factor can be isolated and used to obtain the cloned gene
which encodes the protein which interacts with the transporter protein.

This invention further pertains to novel agents identified by the above-described

screening assays. Accordingly, it is within the scope of this invention to further use an agent

identified as described herein in an approptiate animal model. For example, an agent identified.

as described herein (e.g., a transporter-modulating agent, an antisense transporter nucleic acid
molecule, a transporter-specific antibody, or a transbortar-binding partner) can be used in an
animal or other model to determine the efficacy, toxicity, or side effects of treatment with such
an agent. Alternatively, an agent identified as described herein can be used in an animal or other
model to determine the mechanism of action of such an agent. Furthermore, this. invention
pertains to uses of novel agents identified by the above-described screening assays for treatments
as described herein.

The transporter proteins of the present invention are also useful to provide a target for
diagnosing a disease or predisposition to disease mediated by the peptide. Accordingly, the
invention provides methods for detecting the presence, or levels of, the protein (or encoding
mRNA) in a cell, tissue, or organism. Experimental data as provided in Figure 1 indicates
expression in ovary (adenocarcinoma tissue), uterns (Jeiomyosarcoma tissue), cervix, kidney,
kidney cancer tissue (hypernephroma), germinal center B cell, colon, and infant brain. The method
involves contacting a biological sample with a compound capable of interacting wiih the transporter
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protein such that the interaction can be detected. Such an assay can be provided in a single
detection format or a multi-detection format such as an antibody chip array.

One agent for detecting a protein in a sample is an antibody capable of selectively binding to
protein. A biological sample includes tissues, cells and biological fluids isolated from a subject, as
well as tissues, cells and fluids present within a subject.

The peptides of the present invention also provide targets for diagnosing active protein
activity, disease, or predisposition to disease, in a patient baving a variant peptide, particularly
activities and conditions that are known for other members of the family of proteins to which the
present one belongs. Thus, the peptide can be isolated from a biul‘ogical sample and assayed for the
presence of a genetic mutéﬁon that results in aberrant peptide. This includes amino acid
substitution, deletion, insertion, rearrangement, {as the result of aberrant splicing events), and
inappropriate post-translational modification. Analytic methods include altered electrophoretic
mobility, altered tryptic peptide digest, altered transporter activity in cell-based or cell-free assay,
alteration in ligand or antibody-binding pattern, altered isoelectric peint, direct amino acid
sequencing, and any other of the known assay techniques useful for detécting mutations in a protein.
Such an assay can be provided in a single detection format or a multi-detection format such as an
antibody chip array.

In vitro techniques for detection. of peptide include enzyme linked immunosorbent assays
(ELISAs), Western blots, immunoprecipitations and immunofluorescence using a detection reagent,
such as an antibody or protein binding agent. Alternatively, the peptide can be detected in vivo in a
subject by introducing into the subject a labeled anti-peptide antibody or other types of detection
agent. For example, the antibody can be labeled with a radioactive marker whose presence and
location in a subject can be detected by standard imaging techniques. Particularly useful are
methods that detect the allelic variant of a peptide expressed in a subject and methods which detect
fragments of a peptide in a sample.

The peptides are also vseful in pharmacogenomic analysis. Pharmacogenomics deal with
clinically significant hereditary variations in the response to drugs due to altered drug disposition
and abnormal action in affected persons. See, €.g., Eichelbaum, M. (Clin. Exp. Pharmacol. Physiol.
23(10-11):983-985 (1996)), and Linder, M.W. (Clin. Chem. 43(2):254-266 (1997)). The clinical
outcomes of these variations result in severe toxicity of therapeutic drugs in certain individuals or
therapeutic failure of drugs in certain individuals as a result of individual variation in metabolism.
Thus, the genotype of the individual can determine the way a therapeutic compound acts on the
body or the way the body metabolizes the compound. Further, the activity of drug metabolizing
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enzymes effects both the intensity and duration of drug action. Thus, the pharmacogenomics of the
individual permit the selection of effective compounds and effective dosages of such compounds for
prophylactic or therapeutic treatment based on the individual's genotype. The discovery of genetic
polymorphisms in some drug metabolizing enzymes has explained why some patients do not obtain
the expected drug effects, show an exaggerated drug effect, or experience serious toxicity from
standard drug dosages. Polymorphisms can be expressed in the phenotype of the extensive
metabolizer and the phenotype of the poor metabolizer. Accordingly, genetic potymorphism may
lead to allelic protein variants of the transporter protein in which one or more of the transporter
functions in one population is different from those in another population. The peptides thus allow a
target to ascertain a genetic predisposition that can affect treatment modality. Thus, in a ligand-
based treatment, polymorphism may give rise to amino terminal extracellular domains and/or other
ligand-binding regions that are more or less active in ligand binding, and transporter activation.
Accordingly, ligand dosage would necessarily be modified to maximize the therapeutic effect
within a given population containing a polymorphism. As an alternative to genotyping, specific
polymorphic peptides could be identified.

The peptides are also useful for freating a disorder characterized by an absence of,
inappropriate, or unwanted expression of the protein. Experimental data as provided in Figure 1
indicates expression in ovary (adenocarcinoma tissue), uterus (leiomyosarcoma tissue), cervix,
kidney, kidney cancer tissue (hypernepbroma), germinal center B cell, colon, and infant brain.
Accordingly, methods for treatment include the use of the transporter protein or fragments.

Antibodies

The invention also provides antibodies that selectively bind to one of the peptides of the
present invention, a protein comprising such a peptide, as well as variants and fragments thereof.
As used herein, an antibody selectively binds a target peptide when it binds the target peptide and
does not significantly bind to unrelated proteins. An antibody is still considered to selectively bind
a peptide even if it also binds to other proteins that are not substantially homologous with the target
peptide so long as such proteins share homology with a fragment or domain of the peptide target of
the antibody. In this case, it would be understood that antibody binding to the peptide is still
selective despite some degree of cross-reactivity.

As used herein, an antibody is defined in terms consistent with that recognized within the
art: they are multi-subunit proteins produced by 2 mammalian organism in response to an antigen
challenge. The antibodies of the present invention include polyclonal antibodies and monoclonal
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antibodies, as well as fragments of such antibodies, including, but not limited to, Fab or F(ab"),, and
Fv fragments.

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

In general, to generate antibodies, an isolated peptide is used as an immunogen and is
administered to a mammalian organism, such as a rat, rabbit or mouse. The full-length protein, an
antigenic peptide fragment or a fusion protein can be used. Particularly important fragments are
those covering functional domains, such as the domains identified in Figure 2, and domain of
sequence homology or divergence amongst the family, such as those that can readily be identified
using protein alignment methods and as presented in the Figures.

Antibodies are preferably prepared from regions or discrete fragments of the transporter

proteins. Antibodies can be prepared from any region of the peptide as described herein. .

However, preferred regions will include those involved in function/activity and/or
transporter/binding partner interaction. Figure 2 can be used to identify particularly important
regions while sequence alignment can be used to identify conserved and unigue sequence
fragments.

An antigenic fragment will typically comprise at least 8 contiguous amino acid residues.
The antigenic peptide can comprise, however, at least 10, 12, 14, 16 or more amino acid residues.
Such fragments can be selected on a physical propetty, such as fragments correspond to regions that
are located on the surface of the protein, e.g., hydrophilic regions or can be selected based on
sequence unigueness (see Figure 2).

Detection on an antibody of the present invention can be facilitated by coupling (i.e.,
physically linking) the antibody to a detectable substance. Bxamples of detectable substances
include various enzymes, prosthetic groups, fluorescent materials, luminescent materials,
bioluminescent materials, and radioactive materials. Examples of suitable enzymes include

horseradish peroxidase, alkaline phospt B-galactosidase, or acetylcholir 5 examples of

suitable prosthetic group complexes include streptavidin/biotin and avidin/biotin; examples of
suitable fluorescent materials include umbelliferone, fluorescein, fluorescein isothiocyanate,
rhodamine, dichlorottiazinylamine fluorescein, dansyl chloride or phycoerythrin; an example of a
Juminescent material includes luminol; examples of bioluminescent materials include luciferase,
Iuciferin, and aequorin, and examples of suitable radioactive material include 2°I, 1, 3S or ?H.
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Antibody Uses

The antibodies can be used to isolate one of the proteins of the present invention by standard
techniques, such as affinity chromatography or immunoprecipitation. The antibodies can facilitate
the purification of the natural protein from cells and recombinantly produced protein expressed in
host cells. In addition, such antibodies are useful to detect the presence of one of the proteins of the
present jnvention in cells or tissues to determine the pattern of expression of the protein among
various tissues in an organism and over the course of normal development. Experimental data as
provided in Figure 1 indicates that the transporter protein of the present invention is expressed in
the ovary (adenocarcinoma tissue), uterus (leiomyosarcoma tissue), cervix, kidney cancer tissue
(hypernephroma), germinal center B cell, colon, and infant brain by a virtual northern blot. In
addition, PCR-based tissue screening panels indicate expression in kidney. Further, such
antibodies can be used to detect protein in sitw, in vitro, or in a cell lysate or supernatant in order to
evaluate the abundance and pattern of expression. Also, such antibodies can be used to assess
abnormal tissue distribution or abnormal expression during development or progression of a
biological condition. Antibody detection of circulating fragments of the full length protein cau be
used to identify turnover.

Further, the antibodies can be used to assess expression in disease states such as in active
stages of the disease or in an individual with a predisposition toward disease related to the protein’s
function. When a disorder is caused by an inappropriate tissue distribution, developmental
expression, level of expression of the protein, or expressed/processed form, the antibody can be
prepared against the normal protein. Experimental data as provided in Figure 1 indicates expression
in ovary (adenocarcinoma tissue), uterus (leiomyosarcoma tissue), cervix, kidney, kidney cancer
tissue (hypernephroma), germinal center B cell, colon, and infant brain. If a disorder is
characterized by a specific mutation in the protein, antibodies specific for this mutant protein can be
used to assay for the presence of the specific mutant protein.

The antibodies can also be used to assess normal and aberrant subcellular localization of
cells in the various tissues in an organism. Experimental data as provided in Figure 1 indicates
expression in ovary (adenocarcinoma tissue), uterus (lelomyosarcoma tissue), ecervix, kidney,
kidney cancer tissue (hypernephroma), germinal center B cell, colon, and infant brain. The
diagnostic uses can be applied, not only in genetic testing, but also in monitoring a freatment
modality. Accordingly, where treatment is ultimately aimed at correcting expression level or the
presence of aberrant sequence and aberrant tissue distribution or developmental expression,
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anfibodies directed against the protein or relevant fragments can be used to monitor therapeutic
efficacy.

Additionally, antibodies are useful in phanmacogenoric analysis. Thus, antibodies prepared
against polymorphic proteins can be used to identify individuals that require modified treatment
modalities. The antibodies are also useful as diagnostic tools as an immunological marker for
aberrant protein analyzed by electrophoretic mobility, isoelectric point, tryptic peptide digest, and
other physical assays known to those in the art.

The antibodies are also useful for tissue typing. Experimental data as provided in Figure 1
indicates expression in ovary {adenocarcinoma tissue), uterus (leiomyosarcoma tissue), cervix,
kidney, kidney cancer tissue (hypernephroma), germinal center B cell, colon, and infant brain.
Thus, where a specific protein has been correlated with expression in a specific tissue, antibodies
that are spéciﬁc for this protein can be used to identify a tissue type.

The antibodies are also useful for inhibiting protein function, for example, blocking the
binding of the transporter peptide to a binding partner such as a ligand or protein binding partner.
These uses can also be applied in a therapeutic context in which treatment involves inhibiting the
protein’s function. An antibody can be used, for example, to block binding, thus modulating
(agonizing or antagonizing) the peptides activity. Antibodies can be prepared against specific
fragments containing sites required for function or against intact protein that is associated with a cell
or cell membrane. See Figure 2 for structural information relating to the proteins of the present
invention. .

The invention also encompasses kits for using antibodies to detect the presence of a protein
in a biological sample. The kit can comprise antibodies such as a labeled or labelable antibody and
a compound or agent for detecting protein in a biological sample; means for determining the amount
of protein in the sample; means for comparing the amount of protein in the sample with a standard;
and instructions for use. Such a kit can be supplied to detect a single protein or epitope or can be
configured to detect one of a multitude of epitopes, such as in an antibody detection array. Arrays

“are described in detail below for nucleic acid arrays and similar methods have been developed for

antibody arrays.

Nucleic Acid Molecules

The present invention further provides isolated nucleic acid molecules that encode a
transporter peptide or protein of the present invention (¢cDNA, transcript and genomic sequence).
Such nucleic acid molecules will consist of, consist essentially of, or comprise a nucleotide
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sequence that encodes one of the transporter peptides of the present invention, an allelic variant
thereof, or an ortholog or paralog thereof.

As used herein, an "isolated" nucleic acid molecule is one that is separated from other
nucleic acid present in the natural source of the nuclejc acid. Preferably, an "jsolated" nucleic acid
is free of sequences that naturally flank the nucleic acid (i.e., sequences located ai the 5* and 3° ends
of the nucleic acid) in the genomic DNA of the organism from which the nucleic acid is derived.
However, there can be some flanking nucleotide sequences, for example up to about 5KB, 4KB,
3KB, 2KB, or 1KB or less, particularly contiguous peptide encoding sequences and peptide
encoding sequences within the same gene but separated by introns in the genomic sequence. The
important point is that the nucleic acid is isolated from remote and unimportant flanking sequences
such that it can be subjected to the specific manipulations described herein such as recombinant
expression, preparation of probes and primers, and other uses specific to the nucleic acid sequences.

Moreover, an "isolated" nucleic acid molecule, such as a transeript/cDNA molecule, can be
substantially free of other cellular material, or culture medium when produced by recombinant
techniques, or chemical precursors or other chemicals when chemically synthesized. However, the
mucleic acid molecule can be fused to other coding or regulatory sequences and still be considered
isolatc&. V

For example, recombinant DNA molecules contained in a vector are considered isolated.
Further examples of isolated DNA molecules include recombinant DNA molecules maintained in
heterologous host cells or purified (partially or substantiaily) DNA molecules in solution. Isolated
RNA molecules include iz vivo or in vitro RNA transcripts of the isolated DNA molecules of the
present invention. Isolated nucleic acid molecules according to the present nvention further include
such molecules produced syntheticaily.

Accordingly, the present invention provides nucleic acid molecules that consist of the
nucleotide sequence shown in Figure 1 or 3 (SEQ ID NO:1 and SEQ ID NO:2, transcript sequences
and SEQ ID NO:5, genomic sequence), or any nucleic acid molecule that encodes the proteins
provided in Figure 2, SEQ ID NO:3 and SEQ ID NO:4. A nucleic acid molecule consists of a
nucleotide sequence when the nucleotide sequence is the complete nucleotide sequence of the
nucleic acid molecule.

The present invention further provides nucleic acid molecules that consist essentially of the
nucleotide sequence shown in Figure 1 or 3 (SEQ ID NO:1 and SEQ ID NO:2, transcript sequences
and SEQ ID NO:5, genomsjc sequence), or any nucleic acid molecule that encodes the proteins
provided in Figure 2, SEQ ID NO:3 and SEQ ID NO:4. A nucleic acid molecule consists
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essentially of a nucleotide sequence when such a nucleotide sequence is present with only a few
additional nucleic acid residues in the final nucleic acid molecule.

The present invention further provides mucleic acid molecules that comprise the mucleotide
sequences shown in Figure 1 or 3 (SEQ ID NO:1 and SEQ ID NO:2, transcript sequences and SEQ
ID NO:5, genomic sequence), or any nucleic acid molecule that encodes the proteins provided in
Figure 2, SEQ ID NO:3 and SEQ ID NO4. A nucleic acid molecule comprises a nucleotide
sequence when the nucleotide sequence is at least part of the final nucleotide sequence of the
nucleic acid molecule. In such a fashion, the nucleic acid molecule can be only the nucleotide
sequence or have additional nucleic acid residues, such as nucleic acid residues that are naturally
associated with it or heterologous nucleotide sequences. Such a nucleic acid molecule can have a
few additional nucleotides or can comprise several hundred or more additional nucleotides. A brief
description of how vatious types of these nucleic acid molecules can be readily made/isolated is
provided below.

In Figures 1 and 3, both coding and non-coding sequences are provided. Because of the
source of the present invention, humans genomic sequence (Figure 3) and cDNA/transcript
sequences (Figure 1), the nucleic acid molecules in the Figures will contain genomic intronic
sequences, 5° and 3” non-coding sequences, gene regulatory regions and non-coding intergenic
sequences. In general such sequence features are either noted in Figures 1 and 3 or can readily
be identified using computational tools known in the art. As discussed below, some of the non-
coding regions, particulatly gene regulatory elements such as promoters, are useful for a variety
of purposes, e.g. control of heterologous gene expression, target for identifying gene activity
modulating compounds, and are particularly claimed as fragments of the genomic sequence
provided herein.

The isolated nucleic acid molecules can encode the mature protein plus additional amino or
carboxyl-terminal amino acids, or amino acids interior to the mature peptide (when the mature form
has more than one peptide chain, for instance). Such sequences may play a role in processing of a
protein from precursor to a mature form, facilitate protein trafficking, prolong or shorten protein
half-life or facilitate manipulation of a protein for assay or production, among other things. As
generally is the case in situ, the additional amino acids may be processed away from the mature
protein by cellular enzymes.

As mentioned above, the isolated nucleic acid molecules include, but are not limited to, the
sequence encoding the transporter peptide alone, the sequence encoding the mature peptide and
additional coding sequences, such as a leader or secretory sequence (e.g., @ pre-pro or pro-protein
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sequence), the sequence encoding the mature peptide, with or without the additional coding

sequences, plus additional non-coding sequences, for example introns and non-coding 5° and 3°
sequences such as transcribed but non-translated sequences that play a role in transcription, mRINA.
processing (including splicing and polyadenylation signals), ribosome binding and stability of
mRNA. In addition, the nucleic acid molecule may be fused to a marker sequence encoding, for
example, a peptide that facilitates purification.

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

The invention further provides nucleic acid molecules that encode fragments of the peptides
of the present invention as well as nucleic acid molecules that encode obvious variants of the
transporter proteins of the present invention that are described above. Such nucleic acid molecules
may be naturally occurring, such as allelic variants (same locus), paralogs (different locus), and
orthologs (different organism), or may be constructed by recombinant DNA methods or by
chemical synthesis. Such non-naturally occurring variants may be made by mutagenesis
techniques, including those applied to nucleic acid molecules, cells, or organisms. Accordingly, as
discussed above, the variants can contain nucleotide substitutions, deletions, inversions and
insertions. Variation can occur in either or both the coding and non-~coding regions. The variations
can produce both conservative and non-conservative amino acid substitutions.

The present invention further provides non-coding fragments of the nucleic acid molecules
provided in Figures 1 and 3. Preferred non-coding fragments include, but are not limited to,
promoter sequences, enhancer sequences, gene modulating sequences and gene termination
sequences. Such fragments are useful in controlling heterologous gene expression and in
developing screens to identify gene-modulating agents. A promoter can readily be identified as
being 5’ to the ATG start site in the genomic sequence provided in Figure 3.

A fragment comprises a contignous mucleotide sequence greater than 12 or more
nucleotides. Further, a fragment could at least 30, 40, 50, 100, 250 or 500 nucleotides in length.
The length of the fragment will be based on its intended use. For example, the fragment can encode
cpitope bearing regions of the peptide, or can be useful as DNA probes and primers. Such
fragments can be isolated using the known nucleotide sequence to synthesize an oligonucleotide
probe. A labeled probe can then be used to screen a cDNA library, genomic DNA library, or
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mRNA to isolate nucleic acid corresponding to the coding region. Further, primers can be used in
PCR reactions to clone specific regions of gene.

A probe/primer typically comprises substantially a purified oligonucleotide or
oligonucleotide pair. The oligomucleotide typically comprises a region of nucleotide sequence that
hybridizes under stringent conditions to at least about 12, 20, 25, 40, 50 or more consecutive
nucleotides.

Orthologs, homologs, and allelic variants can be identified using methods well known in the
art. As described in the Peptide Section, these variants comprise a nucleotide sequence encoding a
peptide that is typically 60-70%, 70-80%, 80-90%, and more typically at least about 90-95% or
more homologous to the nucleotide sequence shown in the Figure sheets or a fragment of this
sequence. Such nucleic acid molecules can readily be identified as being able to hybridize under
moderate to stringent conditions, to the nucleotide sequence shown in the Figure sheets or a
fragment of the sequence. Allelic variants can readily be determined by genetic locus of the
encoding gene. As indicated by the data presented in Figure 3, the map position was determined to
‘e on chromosome 1.

Figure 3 provides information on SNPs that have been found in the gene encoding the
transporter protein of the present invention. SNPs were identified at 42 different nucleotide
positions in introns and regions 5’ and 37 of the ORF. Such SNPs in introns and outside the ORF
may affect control/regulatory elements. Two SNPs in exons, of which 1 of these canse changes
in the amino acid sequence (i.e., nonsynonymous SNPs). The changes in the amino acid
sequence that these SNPs canse is indicated in Figure 3 and can readily be determined using the
universal genetic code and the protein sequence provided in Figure 2 as a reference.

As used herein, the term “hybridizes under stringent conditions” is intended to describe
conditions for hybridization and washing under which nucleotide sequences encoding a peptide at
least 60-70% homologous to each other typically remain hybridized to each other. The conditions
can be such that sequences at least about 60%, at least about 70%, or at least about 80% or more
homologous to each other typically remain hybridized to each other. Such stringent conditions are
known to those skilled in the art and can be found in Current Protacols in Molecular Biology, Jobn
Wiley & Soms, N.Y. (1989), 6.3.1-6.3.6. One example of siringent hybridization conditions are
hybridization in 6X sodium chloride/sodium citrate (SSC) at about 45C, followed by one or more
washes in 0.2 X SSC, 0.1% SDS at 50-65C. Examples of moderate to low stringency hybridization
conditions are well known in the art. ’
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Nucleic Acid Molecule Uses

The nucleic acid molecules of the present invention are useful for probes, primers, chemical
intermediates, and in biological assays. The nucleic acid molecules are useful as a hybridization
probe for messenger RNA, transcript/cDNA and genomic DNA to isolate full-length ¢cDNA and
genomic clones encoding the peptide described in Figure 2 and to isolate cDNA and genomic
clones that comrespond to variants (alleles, orthologs, etc.) producing the same or related peptides
shown in Figure 2. As illustrated in Figure 3, SNPs, including insertion/deletion variants (“indels),
were identified at 42 different nucleotide positions.

The probe can correspond to any sequence along the entire length of the nucleic acid
molecules provided in the Figures. Accordingly, it could be derived from 5” noncoding regions, the
coding region, and 3” noncoding regions. However, as discussed, fragments are not to be construed
as encompassing fragments disclosed prior to the present invention.

The nucleic acid molecules are also useful as primers for PCR to amplify any given region
of a nucleic acid molecule and are useful to synthesize antisense molecules of desired length and
sequence.

The nucleic acid molecules are also useful for constructing recombinant vectors. Such
vectors include expression vectors that express a portion of, or all of, the peptide sequences.
Vectors also include insertion vectors, used to integrate into another nucleic acid molecule
sequence, such as into the cellular genome, to alter i sifu expression of a gene and/or gene product.
For example, an endogenous coding sequence can be replaced via homologous ra;ombination with
all or part of the coding region containing one or more specifically introduced mutations.

The nueleic acid molecules are also useful for expressing antigenic portions of the proteins.

The nucleic acid molecules are also useful as probes for determining the chromosomal
positions of the nucleic acid molecules by means of ir sifu hybridization methods. As indicated by
the data presented in Figure 3, the map position was determined to be on chromosome 1.

The nucleic acid molecules are also useful in making vectors containing the gene regulatory
regions of the nucleic acid molecules of the present invention.

The nucleic acid molecules are also useful for designing ribozymes corresponding to 2ll, or
apart, of the mRNA, produced from the nucleic acid molecules described herein.

The nucleic acid molecules are also useful for making vectors that express part, or all, of the
peptides.

The nucleic acid molecules are also useful for constructing host cells expressing a part, or
all, of the nucleic acid molecules and peptides.
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The nucleic acid molecules are also useful for constructing transgenic animals expressing
all, or a part, of the nucleje acid molecules and peptides.

The nucleic acid molecules are also useful as hybridization probes for determining the
presence, level, form and distribution of nucleic acid expression. Experimental data as provided in
Figure 1 indicates that the transporter protein of the present invention is expressed in the ovary
(adenocarcinoma tissue), uterus (leiomyosarcoma tissue), cervix, kidney cancer tissue
(hypernephroma), gerniinal center B cell, colon, and infant brain by a virtual northern blot.

Accordingly, the probes can be used to detect the presence of, or to determine levels of, a
specific nucleic acid molecule in cells, tissues, and in organisms. The mucleic acid whose level is
determined can be DNA or RNA. Accordingly, probes corresponding to the peptides described
herein can be used to assess expression and/or gene copy mumber in a given cell, tissue, or
organism. These uses are relevant for diagnosis of disorders involving an increase or decrease in
transporter protein expression relative to normal results.

In vitro techniques for detection of mRNA include Northern hybridizations and ir sifu
hybridizations. I vitro techniques for detecting DNA. include Southern hybridizations and i situ
hybridization.

Probes can be used as a part of a diagnostic test kit for identifying cells or tissues that
express a transporter protein, such as by measuring a level of a transporter-encoding nuclejc acid in
a sample of cells from a subject e.g., mRNA or genomic DNA, or determining if a transporter gene
has been mutated. Experimental data as provided in Figure 1 indicates that the transporter protein
of the present invention is expressed in the ovary (adenocarcinoma tissue), uterus
(leiomyosarcoma tissue), cervix, kidney cancer tissue (hypernephroma), germinal center B cell,
colon, and infant brain by a virtual northern blot. In addition, PCR-based tissue screening panels
indicate expression in kidney.

Nucleic acid expression assays are useful for drug screening to identify compounds that
modulate transporter nucleic acid expression.

The invention thus provides a method for identifying a compound that can be used to treat a
disorder associated with nucleic acid expression of the transporter gene, particularly biological and
pathological processes that are mediated by the transporter in cells and tissues that express it.
Experimemtal data as provided in Figure 1 indicates expression in ovary (adenocatcinoma tissue),
uterus (leiomyosarcoma tissue), cervix, kidney, kidney cancer tissue ¢(hypernephroma), germinal
center B cell, colon, and infant brain. The method typically includes assaying the ability of the
compound to modulate the expression of the transporter nucleie acid and thus identifying a
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compound that can be used to treat a disorder characterized by undesired transporter nucleic acid
expression. The assays can be performed in cell-based and cell-fiee systems. Cell-based assays
include cells naturally expressing the transporter nucleic acid or recombinant cells genetically
engineered to express specific nucleic acid sequences.

The assay for transporter nucleic acid expression can involve direct assay of nucleic acid
levels, such as mRNA levels, or on collateral compounds involved in the signal pathway. Further,
the expression of genes that are up- or down-regulated in response to the transporter protein signal
pathway can also be assayed. In this embodiment the regulaiory regions of these genes can be
operably linked to a reporter gene such as luciferase.

Thus, modulators of transporter gene expression can be identified in a miethod wherein a cell
is contacted with a candidate compound and the expression of mRNA determined. The level of
expression of transporter mRNA in the presence of the candidate compound is compared to the
level of expression of transporter mRNA in the absence of the candidate compound. The candidate
compound can then be identified as a modulator of nucleic acid expression based on this
comparison and be used, for example to treat a disorder characterized by aberrant nucleic acid
expression. When expression of mRNA is statistically significantly greater in the presence of the
candidate compound than in its absence, the candidate compound is identified as a stimulator of
nucleic acid expression. When nucleic acid expression is statistically significantly less in the
presence of the candidate compound than in its absence, the candidate compound is identified as an
inhibitor of nucleic acid expression.

The invention further provides methods of treatment, with the nucleic acid as a target, using
a compound identified through drug screening as a gene modulator to modulate transporter nucleic
acid expression in cells and tissues that express the transporter. Experimental data as provided in
Figure 1 indicates that the transporter protein of the present invention is expressed in the ovary
(adenocarcinoma tissue), uterus (leiomyosarcoma tissue), cervix, kidney cancer ftissue
(hypermephroma), gesminal center B cell, colon, and infant brain by a virtual northemn blot. In
addition, PCR-based tissue screening panels indicate expression in kidney. Modulation includes
both up-regulation (i.e. activation or agonization) or down-regulation (suppression or
antagonization) or nucleic acid expression.

Alternatively, a modulator for transporter nucleic acid expression can be'a small molecule or
drug identified using the screening assays described herein as long as the drug or small molecule
inhibits the transporter nucleic acid expression in the cells and tissues that express the protein.

Experimental data as provided in Figure 1 indicates expression in ovary (adenocarcinoma tissue),
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uterus (leiomyosarcoma tissue), cervix, kidney, kidney cancer tissue (hypemephroma), germinal
center B cell, colon, and infant brain.

The nucleic acid molecules are also useful for monitoring the effectiveness of modulating
compounds on the expression or activity of the transporter gene in clinical trials or in a treatment
regimen. Thus, the gene expression pattern can serve as a barometer for the continuing
effectiveness of treatment with the compound, particularly with compounds to which a patient can
develop resistance. The gepe expression patiern can also serve as a marker indicative of a
physiological response of the affected cells to the compound. Accordingly, such monitoring would
allow either increased administration of the compound or the administration of alternative
compounds to which the patient has not become resistant. Similarly, if the level of nucleic acid
expression falls below a desirable level, administration of the compound could be commensurately
decreased.

The nucleic acid molecules are also useful in diagnostic assays for qualitative changes in
transporter nucleic acid expression, and partic(llaxly in qualitative changes that lead to pathology.
The nucleic acid molecules can be used to detect mutations in transporter genes and gee expression

products such as mRNA. The nucleic acid molecules can be vsed as hybridization probes to detect -

naturally occurring genetic mutations in the transporter gene and thereby to determine whether a
subject with the mutation is at risk for a disorder caused by the mutation. Mutations include
deletion, addition, or substitution of one or more nucleotides in the gene, chromosomal
rearrangement, such as inversion or transposition, modification of genomic DNA, such as aberrant
methylation patterns or changes in gene copy number, such as amplification. Detection of 2
mutated form of the transporter gene associated with a dysfunction provides a diagnostic tool for an
active disease or susceptibility to disease when the disease results from overexpression,
underexpression, or altered expression of a transporter protein.

Individuals carrying mutations in the transporter gene can be detected at the nucleic acid
level by a variety of techniques. Figure 3 provides information on SNPs that have been found in
ibe gene encoding the transporter protein of the present invention. SNPs were identified at 42
different nucleotide positions in introns and regions 5° and 3 of the ORF. Such SNPs in introns
and outside the ORF may affect control/regulatory elements. Two SNPs in exons, of which 1 of
these cause changes in the amino acid sequence (i.e., nonsynonymous SNPs). The changes in
the amino acid sequence that these SNPs cause is indicated in Figure 3 and can readily be
determined using the universal genetic code and the protein sequence provided in Figure 2 as a
reference. As indicated by the data presented in Figure 3, the map position was determined to be on
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chromosome 1. Genomic DNA can be analyzed directly or can be amplified by using PCR prior to
analysis. RNA or ¢cDNA can be used in the same way. In some uses, detection of the mutation
involves the use of a probe/primer in a polymerase chain reaction (PCR) (see, e.g. U.S. Patent Nos.
4,683,195 and 4,683,202), such as anchor PCR or RACE PCR, or, alternatively, in a ligation chain
reaction (LCR) (see, e.g., Landegran et al., Science 241:1077-1080 (1988); and Nakazawa ef af.,
PNAS 91:360-364 (1994)5, the latter of which can be particularly useful for detecting point
mutations in the gene (see Abravaya ef al, Nucleic Acids Res. 23:675-682 (1995)). This method
can include the steps of collecting a sample of cells from a patient, isolating nucleic acid (e.g.,
genomic, mRNA or both) from the cells of the sample, contacting the nucleic acid sample with one
or more primers which specifically hybridize to a gene under conditions such that hybridization and
amplification of the gene (if present) occurs, and detecting the presence or absence of an
amplification product, or detecting the size of the amplification product and compating the length to
a control sample. Deletions and insertions can be detected by a change in size of the amplified
product compared to the normal gennfype, Point mutations can be identified by hybridizing
amplified DNA to normal RNA or antisense DNA sequences.

Alternatively, mutations in a transporter gene can be directly identified, for example, by
alterations in restriction enzyme digestion patterns determined by gel electrophoresis.

Further, sequence-specific ribozymes (U.S. Patent No. 5,498,531) can be used to score for
the presence of specific mutations by development or loss of a ribozyme cleavage site. Perfectly
matched sequences can be distingnished from mismatched ‘sequences by nuclease cleavage
digestion assays or by differences in melting temperature.

Sequence changes at specific locations can also be assessed by nuclease protection assays
such as RNase and 81 protection or the chemical cleavage method. Furthermore, sequence
differences between a mutant transporter gene and a wild-type gene can be determined by direct
DNA sequencing. A variety of automated sequencing procedures can be utilized when performing
the diagnostic assays (Naeve, C.W., (1995) Biotechniques 19:448), including sequencing by mass

" spectrometry (see, e.g, PCT International Publication No. WO 94/16101; Cohen ef al., Adv.

Chromatogr. 36:127-162 (1996); and Griffin et al., Appl. Biochem. Biotechnol. 38:147-159 (1993)).

Other methods for detecting mutations in the gene include methods in which protection
from cleavage agents is used to detect mismatcbed bases in RNA/RNA or RNA/DNA duplexes
(Myexs ef al., Science 230:1242 (1985)); Cotton ef al., PNAS 85:4397 (1988); Salecba et al., Meth.
Enzymol. 217:286-295 (1992)), electrophoretic mobility of mutant and wild type nucleic acid is
compared (Orita ef al., PNAS 86:2766 (1989); Cotton et al., Mutat. Res. 285:125-144 (1993); and
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Hayashi ef al., Genet. Aral. Tech. Appl. $:73-79 (1992)), and movement of mutant or wild-type
fragments in polyacrylamide gels containing a gradient of denaturant is assayed using denaturing
gradient gel electrophoresis (Myers ef al., Nature 313:495 (1985)). Examples of other techniques
for detecting point mutations include selective oligonucleotide hybridization, selective
amplification, and selective primer extension.

The nucleic acid molecules are also useful for testing an individual for a genotype that while
not necessarily causing the disease, nevertheless affects the treatment modality. Thus, the nucleic
acid molecules can be used to study the relationship between an individual's genotype and the
individual's tesponse to a compound used for treatment (pbarmacogenomic relationship).
Accordingly, the nucleic acid molecules described herein can be used to assess the mutation content
of the transporter gene in an individual in order to select an appropriate compound or dosage
regimen for treatment. Figure 3 provides information on SNPs that have been found in the gene
encoding the transporter protein of the present invention. SNPs were identified at 42 different
nucleotide positions in introns and regions 5° and 3’ of the ORF. Such SNPs in introns and
outside the ORF may affect control/regulatory elements. Two SNPs in exons, of which 1 of these
cause changes in the amino acid sequence (i.e., nonsynonymous SNPs). The changes in the
amino acid sequence that these SNPs cause is indicated in Figure 3 and can readily be
determined using the universal genetic code and the protein sequence provided in Figure 2 as a
reference.

Thus nucleic acid molecules displaying genetic variations that affect treatment provide a
diagnostic target that can be used to tailor treatment in an individual. Accordingly, the production
of recombinant cells and animals containing these polymorphisms allow effective clinical design of
treatraent compounds and dosage regimens.

The nucleic acid molecules are thus useful as antisense constructs to control transporter gene
expression in cells, tissues, and organisms. A DNA antisense nucleic acid molecule is designed to
be complementary to a region of the gene involved in transcription, preventing transcription and
hence production of transporter protein. An antisense RNA or DNA nucleic acid molecule would
hybridize to the mRINA and thus block translation of mRNA into transporter protein.

Alternatively, a class of antisense molecules can be used to inactivate mRNA in order to
decrease expression of transporter nucleic acid. Accordingly, these molecules can treat a disorder
characterized by abnormal or undesired transporter nucleic acid expression. This technique
involves cleavage by means of ribozymes containing nucleotide sequences complementary to one or
more regjons in the mRNA that attenuate the ability of the mRNA 1o be iranslated. Possible regions
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include coding regions and particularly coding regions corresponding to the catalytic and other
functional activities of the transporter protein, such as ligand binding.

The nucleic acid molecules also provide vectors for gene therapy in patients containing cells
that are aberrant in transporter gene expression. Thus, recombinant cells, which include the patient's
cells that have been engineered ex vivo and returned to the patient, are introduced into an individual
‘where the cells produce the desired transporter protein to treat the individual.

The invention also encompasses kits for detecting the presence of a transporter nucleic acid
in a biological sample. Experimental data as provided in Figure 1 indicates that the transporter
protein of the present invention is expressed in the ovary (adenocarcinoma tissue), uterus
(leiomyosarcoma tissue), cervix, kidney cancer tissue (hypermephroma), germinal center B cell,
colon, and infant brain by a virtual northern blot. In addition, PCR-based tissue screening panels
indicate expression in kidney. For example, the kit can comprise reagents such as a labeled or
labelable nucleic acid or agent capable of detecting transporter nucleic acid in a biological sample;
means for determining the amount of transporter nucleic acid in the sample; and means for
comparing, the amount of transporter nucleic acid in the sample with a standard. The compound or
agent can be packaged in a suitable container. The kit can further comprise instructions for using
the kit to detect transporter protein mRNA or DNA.

Nucleic Acid Arrays

The present invention further provides nucleic acid detection kits, such as arrays or
microarrays of nucleic acid molecules that are based on the sequence information provided in
Figures 1 and 3 (SEQ ID NOS:1, 2, and 5).

As used herein “Arrays” or "Microarrays” refers to an array of distinet polynucleotides or
oligonucleotides synthesized on a substrate, such as paper, nylon or other type of membrane,
filter, chip, glass slide, or any other svitable solid support. In one embodiment, the microarray is
prepared and used according to the methods described in US Patent 5,837,832, Chee ef al., PCT
application W095/11995 (Chee ef al.), Lockhart, D. 1. er al. (1996; Nat. Biotech. 14: 1675-1680)
and Schena, M. et al. (1996; Proc. Natl. Acad. Sci. 93: 10614-10619), all of which are
incorporated herein in their entirety by reference. In other embodiments, such arrays are
produced by the methods described by Brown et al., US Patent No. 5,807,522,

The microarray or detection kit is preferably composed of a large number of unique,
single-stranded nucleic acid sequences, usually either synthetic antisense oligonucleotides or
fragments of cDNAs, fixed to a solid support. The oligonucleotides are preferably about 6-60
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nucleotides in length, more preferably 15-30 nucleotides in length, and most preferably about 20-
25 nucleotides in length. For a certain type of microarray or detection kit, it may be preferable to
use oligonucleotides that are only 7-20 nucleotides in length. The microatray or detection kit
may contain oligonucleotides that cover the known 5, or 3, sequence, sequential
oligonucleotides that cover the full length sequence; or unigue oligonucleotides selected from
particular areas along the length of the sequence. Polynucleotides used in the microarray or
detection kit may be oligonucleotides fhat are specific to a gene or genes of interest.

In order to produce oligonucleotides to a known sequence for a microarray or detection
kit, the gene(s) of interest (or an ORF identified from the contigs of the present invention) is
typically examined using a computer algorithm which starts at the 5' or at the 3' end of the
nucleotide sequence. Typical algorithms will then identify oligomers of defined length that are
unique to the gene, have a GC content within a range suitable for hybridization, and lack
predicted secondary structure that may interfere with hybridization. In certain situations it may
be appropriate to use pairs of oligomlcleotideé on a microarray or detection kit. The "pairs" will
be identical, except for one nucleotide that preferably is located in the center of the sequence.
The second oligonucleotide in the pair (mismatched by one) serves as a control. The number of
oligonucleotide pairs may range from two to one million. The oligomers are synthesized at
designated areas on a substrate using a light-directed chemical process. The substrate may be
paper, nylon or other type of membrane, filter, chip, glass slide or any other suitable solid
support. !

In another aspect, an oligonucleotide may be synthesized on the surface of the substrate
by using a chemical coupling procedure and an ink jet application apparatus, as described in PCT
application W095/251116 (Baldeschweiler er al.) which is incorporated herein in its entirety by
reference. In another aspect, a "gridded" array analogous to a dot (or slot) blot may be used to
arrange and link ¢cDNA fragments or oligonucleotides to the surface of a substrate using a
vacuum system, thermal, UV, mechanical or chemical bonding procedures. An array, such as
those described above, may be produced by hand or by using available devices (slot blot or dot
blot apparatus), materials (any suitable solid support), and machines (including robotic
instruments), and may contain 8, 24, 96, 384, 1536, 6144 or more oligonucleotides, or any other
number between two and one million which lends itself to the efficient use of commercially
available instrumentation.

In order to conduct sample analysis using a microatray or detection kit, the RNA or DNA
from a biological sample is made into hybridization probes. The mRNA is isolated, and cDNA is
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produced and used as a template to make antisense RNA (aRNA). The aRNA. is amplified in the
presence of fluorescent nucleotides, and labeled probes are incubated with the microarray or
detection kit so that the probe sequences hybridize to complementary oligonucleotides of the

microarray or detection kit. Incubation conditions are adjusted so that hybridization occurs with

pgecise complementary matches or with various degrees of less complementarity. After removal
of nonhybridized probes, a scanner is used to determine the levels and patterns of fluorescence.
The scanned images are examined to determine degree of complementarity and the relative
abundance of each oligonucleotide sequence on the microarray or detection kit. The biological
samples may be obtained from any bedily fluids (such as blood, urine, saliva, phlegm, gastric
Jjuices, etc.), cultured cells, biopsies, or other tissue preparations. A detection system may be
used to measure the absence, presence, and amount of hybridization for all of the distinct
sequences simultaneously. This data may be used for large-scale correlation studies on the
sequences, expression patterns, mutations, variants, or polymorphisms among samples.

Using such arrays, the present invention provides methods to jdentify the expression of
the transporter proteins/peptides of the present invention. In detail, such methods comprise
incubating a test sample with one or more nucleic acid molecules and assaying for binding of the
nucleic acid molecule with components within the test sample. Such assays will typically
involve arrays comprising many genes, at least one of which is a gene of the present invention
and or alleles of the transporter gene of the present invention. Figure 3 provides information on
SNPs that have been found in the gene encoding the transporter protein of the present invention.
SNPs were identified at 42 different nucleotide positions in introns and regions 5 and 3” of the
ORF. Such SNPs in introns and outside the ORF may affect control/regulatory elements. Two
SNPs in exons, of which 1 of these cause changes in the amino acid sequence (i.e.,
nonsynonymous SNPs). The changes in the amino acid sequence that these SNPs cause is
indicated in Figure 3 and can readily be determined using the universal ‘genetic code and the
protein sequence provided in Figure 2 as a reference.

Conditions for incubating a nucleic acid molecule with a test sample vary. Incubation
conditions depend on the format employed in the assay, the detection methods employed, and the
type and nature of the nucleic acid molecule used in the assay. One skilled in the art will
recognize that any one of the commonly available hybridization, amplification or array assay
formats can readily be adapted to employ the novel fragments of the Human genome disclosed
herein.  Examples of such assays can be found in Chard, T, drn Introduction to
Radioi y and Related Techni Elsevier Science Publishers, Amsterdam, The

4
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Netherlands (1986); Bullock, G. R. et al, Technig in I ytochemistry, Academic
Press, Orlando, FL Vol. 1 (1 982), Vol.2 (1983), Vol. 3 (1985); Tijssen, P., Practice and
Theory of Enzyme Immunoassays: Laboratory Techniq in Biochemistry and Molecul

Biology, Elsevier Science Publishers, Amsterdam, The Netherlands (1985).

The test samples of the present invention include cells, protein or membrane extracts of
cells. The test sample used in the above-described method will vary based on the assay format,
nature of the detection method and the tissues, cells or extracts used as the sample fo be assayed.
Methods for preparing nucleic acid extracts or of cells are well known in the art and can be
readily be adapted in order to obtain a sample that is compatible with the system utilized.

In another embodiment of the present invention, kits are provided which contain the
necessary reagents to carry out the assays of the present invention.

Sbeciﬁcally, the invention provides a compartmentalized kit to receive, in close
confinement, one or more containers which comprises: (a) a first container comprising one of the
nucleic acid molecules that can bind to a fragment of the Human genome disclosed herein; and
(b) one or more other containers comprising one or more of the following: wash reagents,
reagents capable of detecting presence of a bound nucleic acid.

In detail, a compartmentalized kit includes any kit in which reagents are contained in
separate containers. Such containers include small glass containers, plastic containers, strips of
plastic, glass or paper, or arraying material such as silica. Such contaivers allows one to
efficiently transfer reagents from one compartment to another compartment such -that the
samples and reagents are not cross-contaminated, and the agents or solutions of each container
can be added in a quantitative fashion from one compartment to another. Such containers will
include a container which will accept the test sample, a container which contains the nucleic acid
probe, containers which contain wash reagents (such as phosphate buffered saline, Tris-buffers,
etc.), and containers which contain the reagents used to detect the bound probe. One skilled in
the art will readily recognize that the previously unidentified transporter gene of the present
invention can be routinely identified using the sequence information disclosed herein can be
readily incorporated into one of the established kit formats which are well known in the art,

particularly expression arrays.

Vectors/host cells

The invention also provides vectors containing the nucleic acid molecules described herein.
The term "vector" refers to a vehicle, preferably a nucleic acid molecule, which can fransport the
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nuocleic acid molecules. When the vector is a nucleic acid molecule, the nucleic acid molecules are
covalently linked to the vector nucleic acid, With this aspect of the invention, the vector includes a
plasmid, single or double stranded phage, a single or double stranded RNA or DNA viral vector, or
artificial chromosome, such as a BAC, PAC, YAC, OR MAC.

A vector can be maintained in the host cell as an extrachromosomal element where it
replicates and produces additional copies of the nucleic acid molecules. Alternatively, the vector
may integrate into the host cell genome and produce additional copies of the nucleic acid molecules
‘when the host cell replicates.

The invention provides vectors for the maintenance (cloning vectors) or vectors for
expression (expression vectors) of the nucleic acid molecules. The vectors can function in
procaryotic or eukaryotic cells or in both (shuttle vectors).

Expression vectors contain cis-acting regulatory regions that are operably linked in the
vector to the nucleic acid molecules such that transcription of the nucleic acid molecules is allowed
in a host cell. The nucleic acid molecules can be introduced into the host cell with a separate
mucleic acid molecule capable of affecting transcription.  Thus, the second nucleic acid molecule
may provide a trans-acting factor interacting with the cis-regulatory control region to allow
teanscription of the nucleic acid molecules from the vector. Alternatively, a trans-acting factor may
be supplied by the host cell. Finally, a trans-acting factor can be produced from the vector-itself. It
is understood, however, that in some embodiments, transcription and/or translation of the nucleic
acid molecules can occur in a cell-free system.

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

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

In addition to containing sites for transcription initiation and control, expression vectors can
also contain sequences necessary for transcription termination and, in the transcribed region a
ribosome binding site for translation. Other regulatory control elements for expression include
inftiation and termination codons as well as polyadenylation signals. The person of ordinary skill in
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the art would be aware of the numerous regulatory sequences that are useful in expression veciors.
Such regulatory sequences are described, for example, in Sambrook et al., Molecular Cloning: 4
Laboratory Manual. 2nd. ed., Cold Spring Harbor Laboratory Press, Cold Spring Harbor, NY,
(1989).

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

The regulatory sequence may provide constitutive expression in one or more host cells (i.e.
tissue specific) or may provide for inducible expression in one or more cell types such as by

temperature, nutrient additive, or exogenous factor such as a hormone or other ligand. A variety of

vectors providing for constitutive and inducible expression in prokaryotic and eukaryotic hosts are -

well known to those of ordinary skill in the art.

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

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

As described herein, it may be desirable to express the peptide as a fusion protein.
Accordingly, the invention provides fusion vectors that allow for the production of the peptides.
Fusion vectors can increase the expression of a recombinant protein, increase the solubility of the

recombinant protein, and aid in the purification of the protein by acting for example as a ligand for
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affinity purification. A proteolytic cleavage site may be introduced at the junction of the fusion
moiety so that the desired peptide can ultimately be separated from the fusion moiety. Proteolytic
enzymies include, but are not limited to, factor Xa, thrombin, and enterofransporter. Typical fusion
expression vectors include pGEX (Smith ef af., Gene 67:31-40 (1988)), pMAL (New England
Biolabs, Beverly, MA) and pRITS (Pharmacia, Piscataway, NI) which fuse glutathjone S-
transferase (GST), maltose E binding protein, or protein A, respectively, to the target recombinant
protein. Examples of suitable inducible non-fusion E. coli expression vectors include pTre (Amann
et al., Gene 69:301-315 (1988)) and pET 11d (Studier ez al., Gene Expression Technology: Methods
in Enzymology 185:60-89 (1990)).

Recombinant protein expression can be maximized in host bacteria by providing a genetic
background wherein the host cell has an impaired capacity to proteolytically cleave the recombinant

7

protein. (Gottesman, S., Gere Expression Tech
Press, San Diego, California (1990) 119-128).  Alternatively, the sequence of the nucleic acid
molecule of interest can be altered to provide preferential codon usage for a specific host cell, for
example E. coli. (Wada et al.,; Nucleic Acids Res. 20:2111-2118 (1992)).

The nucleic acid molecules can also be expressed by expression vectors that are operative in

gv: Methods in Ei logy 185, Academic

yeast. Examples of vectors for expression in yeast e.g., S. cerevisiae include pYepSec1 (Baldari, et
al., EMBO J. 6:229-234 (1987)), pMFa (Kurjan ef al., Cell 30:933-943(1982)), pJRY88 (Schultz et
al., Gene 54:113-123 (1987)), and pYES2 (Invitrogen Corporation, San Diego, CA).

The nucleic acid molecules can also be expressed in insect cells using, for example,
‘baculovirus expression vectors. Baculovirus vectors available for expression of proteins in cultured
insect cells (e.g., ST 9 cells) include the pAc series (Smith et al, Mol. Cell Biol. 3:2156-2165
(1983)) and the pVL series (Lucklow et al., Virology 170:31-39 (1989)).

In certain embodiments of the invention, the nucleic acid molecules described herein are
expressed in mammalian cells using mammalian expression vectors. Examples of mammalian
expression vectors include pCDMS (Seed, B. Nature 329:840(1987)) and pMT2PC (Kaufiman ef af.,
EMBO J. 6:187-195 (1987)). )

The expression vectors listed herein are provided by way of example only of the well-
known vectors available to those of ordinary skill in the art that would be useful to express the
nucleic acid molecules. The person of ordinary skill in the art would be aware of other vectors
suitable for maintenance propagation or expression of the nucleic acid molecules described herein.
These are found for example in Sambrook, J., Fritsh, B. F., and Maniatis, T. Molecular Cloning: 4
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Laboratory Manual. 2nd, ed, Cold Spring Harbor Laboratory, Cold Spring Harbor Laboratory
Press, Cold Spring Harbor, N'Y, 1989.

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

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

The recombinant host cells are prepared by introducing the vector constructs described
herein into the cells by techniques readily available to the person of ordinary skill in the art. These
include, but are not limited to, calcium phosphate transfection, DEAE-dextran-mediated
transfection, cationic lipid-mediated transfection, electroporation, transduction, infection,
lipofection, and other techniques such as those found in Sambrook, et al. (Molecular Cloning: A4
Laboratory Manual. 2nd, ed., Cold Spring Harbor Laboraiory, Cold Spring Harbor Laboratory
Press, Cold Spring Hatbor, NY, 1989).

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

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

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

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

Where secretion of the peptide is desired, which is difficult to achieve with multi-
transmembrane domain containing proteins such as transporters, appropriate secretion signals are
incorporated into the vector. The signal sequence can be endogenous to the peptides or
heterologous to these peptides.

Where the peptide is not secreted into the medium, which is typically the case with
transporters, the protein can be isolated from the host cell by standard disruption procedures,
including freeze thaw, sonication, mechanical disruption, use of lysing agents and the like. The
peptide can then be recovered and purified by well-known purification methods including
ammonjum sulfate precipitation, acid extraction, amion or cationic exchange chromatography,
phosphocellulose  chromatography,  hydrophobic-interaction  chromatography,  affinity
chromatography, hydroxylapatite chromatography, lectin chromatography, or high performance
liquid chromatography.

It is also understood that depending upon the host cell in recombinant production of the

peptides described herein, the peptides can have various glycosylation patterns, depending upon the
cell, or maybe non-glycosylated as when produced in bacteria. In addition, the peptides may

include an initial modified methionine in some cases as a result of a host-mediated process.

Uses of vectors and host cells

The recombinant host cells expressing the peptides described herein have a variety of uses.
First, the cells are useful for producing a transporter protein or peptide that can be further purified to
produce desired amounts of transporter protein or fragments. Thus, host cells containing expression
vectors are useful for peptide production.

Host cells are also useful for conducting cell-based assays involving the transporter protein
or transporter protein fragments, such as those described above as well as other formats known in
the art. Thus, a recombinant host cell expressing a native transporter protein is useful for assaying
compounds that stimulate or inhibit transporter protein function.
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Host cells are also useful for identifying transporter protein mutants in which these functions
are affected. If the mutants naturally oceur and give rise to a pathology, host cells containing the
mutations are useful to assay compounds that have a desired effect on the mutant fransporter protein
(for example, stimulating or inhibiting function) which may not be indicated by their effect on the
native transporter protein.

Genetically engineered host cells can be further used to produce non-human transgenic

animals. A it ic animal is preferably a mammal, for example a rodent, such as a rat or mouse,

in which one or more of the cells of the animal include a transgene. A transgene is exogenous DNA
that is integrated into the genome of a cell from which a transgenic animal develops and which
remains in the genome of the mature animal in one or more cell types or tissues of the' transgenic
animal. These animals are useful for studying the function of a transporter protein and identifying
and evaluating modulators of transporter protein activity. Other examples of transgenic animals
include non-human primates, sheep, dogs, cows, goats, chickens, and amphibians.

A transgenic animal can be produced by introducing nucleic acid into the male pronuclei of
a fertilized oocyte, e.g., by microinjection, retroviral infection, and allowing the oocyte to develop
in 2 pseudopregnant female foster animal. Any of the transporter protein nucleotide sequences can
be introduced as a transgene into the genome of a non-human animal, such as 2 mouse.

Any of the regulatory or other sequences useful in expression vectors can form part of the
transgenic sequence. This inclades intronic sequences and polyadenylation signals, if not already
included. A tissue-specific regulatory sequence(s) can be operably linked to the transgene to direct
expression of the transporter protein to particular cells.

Methods for generating transgenic animals via embryo manipulation and microinjection,
particularly animals such as mice, have become conventional in the art and are described, for
example, in U.S. Patent Nos. 4,736,866 and 4,870,009, both by Leder ef al., U.S. Patent No.
4,873,191 by Wagner ef al. and in Hogan, B., Manipulating the Mouse Embryo, (Cold Spring
Harbor Laboratory Press, Cold Spring Harbor, N.Y., 1986). Similar methods are used for
production of other transgenic animals. A transgenic founder animal can be identified based upon
the presence of the transgene in its genome and/or expression of transgenic mRNA in tissues or
cells of the animals. A transgenic founder animal can then. be used to breed additional animals
cartying the transgene. Moreover, fransgenic ammals carrying a transgene can further be bred to
other transgenic animals carrying other transgenes. A transgenic animal also includes animals in
which the entire animal or tissues in the animal have been produced using the homologously
recombinant host cells described herein.
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In another embodiment, transgenic non-human animals can be produced which contain
selected systems that allow for regulated expression of the transgene. One example of such a
system is the cre/loxP recombinase system. of bacteriophage P1. For a description of the cre/loxP
recombinase system, see, e.g., Lakso ef al. PNAS 89:6232-6236 (1992). Another example of a
recombinase system is the FLP recombinase system of S. cerevisiae (O'Gorman ef al. Science
251:1351-1355 (1991). If a cre/loxP recombinase system js used to regulate expression of the
transgene, animals containing transgenes encoding both the Cre recombinase and a selected protein
is required. Such animals can be provided through the construction of "double" transgenic animals,
e.g., by mating two transgenic animals, one containing a transgene encoding a selected protein and
the other containing a transgene encoding a recombinase.

Clones of the non-human transgenic animals described herein can also be produced
according to the methods described in Wilmut, 1. ef af. Nature 385:810-813 (1997) and PCT
International Publication Nos. WO 97/07668 and WO 97/07669. In brief, a cell, e.g., a somatic cell,
from the transgenic animal can be isolated and induced to exit the growth cycle and enter G, phase.
The quiescent cell can then be fused, e.g., through the use of electrical pulses, to an enucleated

oocyte from an animal of the same species from which the quiescent cell is isolated. - The

reconstructed oocyte is then cultured such that it develops to morula or blastocyst and then

transferred to pseudopregnant female foster animal. The offspring born of this female foster animal
will be a clone of the animal from which the cell, e.g., the somatic cell, is isolated.

Transgenic animals containing recombinant cells that express the peptides described herein
are useful to conduct the assays described herein in an i vivo context. Accordingly, the various
physiological factors that are present in vivo and that could effect ligand bindiﬁg, transporter protein
activation, and signal transduction, may not be evident from in vitro cell-free or cell-based assays.
Accordingly, it is useful to provide non-human transgenic animals t0 assay in vivo transporter
protein function, including ligand interaction, the effect of specific mutant transporter proteins on
transporter protein function and ligand intexécﬁon, and the effect of chimeric transporter proteins. It
is also possible to assess the effect of null mutations, that is mutations that substantially or
completely eliminate one or more transporter protein functions.

All publicaﬁoﬁs and patents mentioned in the above specification are herein incorporated
by reference. Various modifications and variations of the described method and system of the
invention will be apparent to those skilled in the art without departing from the scope and spirit
of the invention. Although the invention has been described in connection with specific

preferred embodiments, it should be understood that the invention as claimed should not be
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unduly limited to such specific embodiments. Indeed, various modifications of the above-
described modes for carrying out the invention which are obvious to those skilled in the field of
molecular biology or related fields are intended to be within the scope of the following claims.
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Claims

That which is claimed is:

An isolated peptide consisting of an amino acid sequence selected from the group

consisting of:

@

®)

(©

(@

an amino acid sequence selected from the group consisting of: SEQ ID NO:3 and
SEQ ID NO:4;

an amino acid sequence of an allelic variant of an amino acid sequence selected
from the group consisting of: SEQ ID NO:3 and SEQ ID NO:4, wherein said
allelic variant is encoded by a nucleic acid molecule that hybridizes under
stringent conditions to the opposite strand of a nucleic acid>molecule selected
from the group consisting of: SEQ ID NO:1, SEQ ID NO:2 and SEQ ID NO:5;

an amino acid sequence of an ortholog of an amino acid sequence selected from
the group consisting of: SEQ ID NO:3 and SEQ ID NO:4, wherein said ortholog
is encoded by a nucleic acid molecule that hybridizes under stringent conditions
to the opposite strand of a nucleic acid molecule selected from the group
consisting of: SEQ ID NO:1, SEQ ID NO:2 and SEQ ID NO:5; and

a fragment of an amino acid sequence selected from the group consisting of: SEQ
ID NO:3 and SEQ ID NQO:4, wherein said fragment comprises at least 10

* contiguous amino acids.

An isolated peptide comprising an amino acid sequence selected from the group

consisting of:

@

®)

©

an amino acid sequence selected from the group consisting of: SEQ ID NO:3 and
SEQ ID NO:4;

an amino acid sequence of an allelic variant of an amino acid sequence selected
from the group consisting of: SEQ ID NO:3 and SBQ ID NO4, wherein said
allelic variant is encoded by a nucleic acid molecule that hybridizes under
stringent conditions to the opposite strand of a nucleic acid molecule selected
from the group consisting of: SEQ ID NO:1, SEQ ID NO:2 and SEQ ID NO:5;

an amino acid sequence of an ortholog of an amino acid sequence selected from
the group consisting of: SEQ ID NO:3 and SEQ ID NO:4, whersin said ortholog

is encoded by a nucleic acid molecule that hybridizes under stringent conditions
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to the opposite strand of a nucleic acid molecule selected from the group
consisting of: SEQ ID NO:1, SEQ ID NO:2 and SEQ ID NO:5; and

a fragment of an amino acid sequence selected from the group consisting of: SEQ
ID NO:3 and S8EQ ID NO:4, wherein said fragment comprises at least 10

contiguous amino acids.

An isolated antibody that selectively binds to a peptide of claim 2.

An jsolated nucleic acid molecule consisting of a nucleotide sequence selected from the

group consisting of:

(@

)

@

@

©

a nucleotide sequence that encodes an amino acid sequence selected from the
group consisting of: SEQ ID NO:3 and SEQ ID NO:4;

a nucleotide sequence that encodes of an allelic variant of an amine acid sequence
selected from the group consisting of: SEQ ID NO:3 and SEQ ID NO:4, wherein
said nucleotide sequence hybridizes under stringent conditions to the opposite
strand of a nucleic acid molecule selected from the group consisting of: SEQ 1D
NO:1, SEQ ID NO:2 and SEQ ID NO:5;

a nucleotide sequence that encodes an ortholog of an amino acid sequence
selected from the group cor;sisting of: SEQ ID NO:3 and SEQ ID NO:4, wherein
said nucleotide sequence hybridizes under stringent conditions to the opposite
strand of a nucleic acid molecule selected from the group consisting of: SEQ ID
NO:1, SEQ ID NO:2 and SEQ ID NO:5;

a nucleotide sequence that encodes a fragment of an amino acid sequence selected
from the group consisting of: SEQ ID NO:3 and SEQ ID NO:4, wherein said
fragment comprises at least 10 contiguous amino acids; and

a nucleotide sequence that is the complement of a nucleotide sequence of (2)-(d).

An isolated nucleic acid molecule comprising a nucleotide sequence selected from the

group consisting of:

@

®

a nucleotide sequence that encodes an amino acid sequence selected from the

group consisting of: SEQ ID NO:3 and SEQ ID NO:4;

a nucleotide sequence that encodes of an allelic variant of an amino acid sequence

selected from the group consisting of: SEQ ID NO:3 and SEQ ID NO:4, wherein
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said mucleotide sequence hybridizes under stringent conditions to the opposite
strand of a nucleic acid molecule selected from the group consisting of: SEQ ID
NO:1, SEQ ID NO:2 and SEQ ID NO:5;

(c)  a nucleotide sequence that encodes an ortholog of an amino acid sequence
selected from the group consisting of: SEQ ID NO:3 and SEQ ID NO:4, wherein
said nucleotide sequence hybridizes under stringent conditions to the opposite
strand of a nucleic acid molecule selected from the group consisting of: SEQ ID
NO:1, SEQ ID NO:2 and SEQ ID NO:5;

(d)  anucleotide sequence that encodes a fragment of an amino acid sequence selected
from the group consisting of: SEQ ID NO:3 and SEQ ID NO:4, wherein said
fragment comprises at least 10 contiguous amino acids; and

(©)] a nucleotide sequence that is the complement of a nucleotide sequence of (a)-(d).
A gene chip comprising a nucleic acid molecule of claim 5.

A transgenic non-human animal comprising a nucleic acid molecule of claim 5.

A nucleic acid vector comprising a nucleic acid molecule of claim 5.

A host cell containing the vector of claim 8.

A method for producing any of the peptides of claim 1 comprising introducing a nucleotide
sequence encoding any of the amino acid sequences in (a)~(d) into a host cell, and culturing
the host cell under conditions in which the peptides are expressed from the nucleotide
sequence.

A method for producing any of the peptides of claim 2 comprising introducing a nucleotide
sequence encoding any of the amino acid sequences in (2)-(d) into a host cell, and culturing
the host cell under conditions in which the peptides are expressed from the nucleotide

sequence.

A method for detecting the presence of any of the peptides of claim 2 in a sample, said
method comprising contacting said sample with a detection agent that specifically allows
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detection of the presence of the peptide in the sample and then detecting the presence of the
peptide.

A method for detecting the presence of a nucleic acid molecule of claim 5 in a sample, said
method comprising contacting the sample with an oligonucleotide that hybridizes to said
nucleic acid molecule under stingent conditions and determining whether the

oligonucleotide binds to said nucleic acid molecule in the sample.

A method for identifying a modulator of a peptide of claim 2, said method comprising
contacting said peptide with an agent and determining if said agent bas modulated the
function or activity of said peptide.

The method of claim 14, wherein said agent is administered to a host cell comprising an

expression vector that expresses said peptide.

A method for identifying an agent that binds to any of the peptides of claim 2, said method
comprising contacting the peptide with an agent and assaying the contacted mixture to
determine whether a complex is formed with the agent bound to the peptide.

A pharmaceutical composition comprising an agent identified by the method of claim 16
and a pharmaceutically acceptable carrier therefor.

A method for treating a disease or condition mediated by a human transporter protein, said
method comprising administering to a patient a pharmaceutically effective amount of an
agent identified by the method of claim 16.

A method for identifying 2 modulator of the expression of a peptide of claim 2, said method
comprising contacting a cell expressing said peptide with an agent, and determining if said
agent has modulated the expression of said peptide.

An isolated human transporter peptide having an amino acid sequence that shares at least

70% homology with an amino acid sequence selected from the group consisting of: SEQ ID
NO:3 and SEQ ID NO:4.
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A peptide according to claim 20 that shares at least 90 percent homology with an amino acid
sequence selected from the group consisting of: SEQ ID NO:3 and SEQ ID NO:4.

An isolated mucleic acid molecule encoding a human transporter peptide, said nucleic acid
molecule sharing at least 80 percent homology with a nucleic acid molecule selected from
the group consisting of: SEQ ID NO:1, SEQ ID NO:2 and SEQ ID NQ:5.

A nucleic acid molecule according to claim 22 that shares at least 90 percent homology with

a nucleic acid molecule selected from the group consisting of: SEQ ID NO:1, SEQ ID NO:2
and SEQ ID NO:5.
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Transcript 1:
(SEQ ID NO:1)

I

51
101
151
201
251
301
351
401
451
501
551
601
651
701
751
801
851
201
951

1001
1051
1101
13151
1201
1253
1301
1353
1401
1451

ATGACCCAGG
GGCCAAGAAG
CTCCTAGTGT
TGGGGACTAT
TARACATACA
TGTCATTCCT

GGRAGRAGAA GAAACK

ATCATCATTA
CTATCATGCA
TGACAGCACC
TTTCTGRTGA
TAGTGCCCCG

GGECC
AGGACGGAGG
GTTATCGTCA
CACCTTGGTG
ACGGCTTAAT
CTTATTGGTG

1/30

GOGAACCECA
CACGCCTCAA
TCTTTTTGGA
GTATTACATG
TCARGGERGTA
CICTTTCTGA

TTCACA

TCTTGCTGCT

GTATCATGCT
GGAATAGGTT
GTTTTTTGCT
ARACCTTTOC
ABGGGTTIGT
TGTTTGCGGC
CCCCARTTCC

GEGTTTTTGC
ACCCAAGREC
TGCTGCARGT

ATCAGCCCAT
AGTEACTTTT
ATGRAAGRAG
TTAGTCACCA

TCTGTGGTAT
TATGGCITAT
GTCCTGCART

TGCTGITATC
TTGCATACET
GGACTGETTT
TGSAGCITAT

TCTGITTCT
AGCAGATATA
CAGCAACATT
CTTGGACGAG

A

GCTTGGTG

GTGGTCTTAG

T

AGCTTTGCTA

ATATTTGTT
GCGRCCAGCA
TTGCGTCCTT
BTTACAGTGT
TTTTTTATAC
CGTTTATAGC
TTGAGTTTAC

TTATCCTTGT T

TCCTGGEGAG

RAARBRAGTC
TTCICTCCTA
CTCAGACAGA
AGTCCTTGEC
TTATGAGGTC

C
CACCCATTTC
GGCCABGATT
CCTACCGGAG
TAATGARATT
ATTCTTTCCA
RABTTGGRART

TCTAGGR!
CTTGGATGAT
TTTCCTGCTS
GGETGTCETT
TGGGACCEGT
ARAGAACTGC
GCRCCACTTT
GRGCCTGITC
CATACCAATT
TCACAGCCAT
TACTCCAGGA

CABRTATTAC
GTGGECTGCT
TCAGTGCACYT
CRAGGARTGA
CCTCTATGGA
CAATAACAGG
GAACAGRATT
AGTACTGCTG
TAAGCTTAAG
CCTCATARATA
CACABATGTG

Txanscript 1 Features:

Start

Stop Codon:

Codon:

ok
1471

GTTGGCAT
GGEGCAGTAG
TETTTCACGR
TRACAGGAAT
TTCATTTTCT
ARCAGACTTG

GAGTCGTTGC C

CPGGGRACAR
CCRTAGTGCT
GCREGCCART
TTCACCAGAR
TTATTGCACA
RAGARCACCA
GTATGGCTTT
CAGCCATGTC
ABCTGCTGATG
TCGAGGATTA
ACATATTCCA
GGRACABACA

T
GCTGACCCTT
GCTGATCTGC
ATTCCAGOTT
AGTGTTCCRG
GACCATAGTC
TTTTACTGGE
GGTTCAGARC
TAGCATCACC
CTGATCAACA
TGCRATGGTC
TGTGGAACTT
CBRAGCCCTCA

CATCATC
GCTCTGCITG
GTCCAGCAGT
CACAAGCECC
TGA

Transcript 1 Top 10 BLAST Hits:

9116680221 | re£|¥p_032272.1| hippocampus abundant gene transcrip...
{REDO3477) CGl1537 gene product [alt ...
g417508440|pix| 1T33372 hypothetical protein T25D3.1 - Caencrhab...

9117292310 gb i ARF4TTLT . 1]

116808288 |emb|CAB70819.1)

94.17296326| gb | ARAF51616.0.}
gi.|7296325gb| ARF51615.1]

i ]3860032) gk | ARDO9860.1]
gi|207852)gb|BART7664.1)

(AL137576) hypothetical protein [Hom...
9i17296327{gb| ARFS1617.1) (AEODR591) CG5078 gene product [Droso...
(AE0D3591) CG17637 gene product [Dros...
(AE003591) CG18281 gene product [Dros...
9117473957 |pix| [H7S515 tetracycline-efflux transporter - Deipoc...
(AF020987) drug efflux protein Tetd [...
(M20189) tet protein [synthetic constr...

6
TTGCCTTGTT
TGCAGRRAGC
AGGAGRGGCT

FIGURE 1A

TTCCTATTT
TATTCCCGRA
ACTGTGGCAG
ARAGAACCTT

977
557
474
388

183
183
139
i3z
132
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e-132
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e-105
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4e-45
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Transcript 2:
(SEQ ID NO:2)
1 g gtatcatget
51
101 ag

151 tbgttgteat tccttagtge t £
201 gggccgaaaa tccttecttge tgctaacggt gtttttcaca tgtgecccaa
251 tteotttaat gaagatcage ccatggtggt actitgetgt tatotctgtt

301 £t gt

351 tataacccaa gagcatgasa gaagtatggc ttatggactg gtttoagcaa
401 catttgetge aagtttagtc caattggage

451 t t caatagcttt
501 g £

551

801 cettttgegt ccttaaaaaa agtcggccaa gattccatag tgctgctgat
651 ctgcattaca oot tac caatattcca
701 gotttititt a th

751 E

801 agtcttgagt ttacttatga a
851 tgugtctagy atttcasata ttacagttgg catggtatgg ctitggttca
901 gaaccttgga tgatgitggge tgctggggca ghagcageca tgtctageat
951 cacetttcct gotgtcagty cactigtitc acgaactget gatgetgate
1001 a t
1051 ggtctgggac cggecctcta tggattcatt ttctacatat tocatghgga
1101
1151 ctcageacca ctttgaacag aattecatca tcoctggece teoottocta
1201 tgtttattce
1251 ggaacatacc aatttaaget taaggtccag cagttggaga aagcactgty
1301 gcagtcacag ccatccteat
1351 cctttactce aggacacaaa tgtgtga

Transcript 2 Features:
Start Godon: 1
stop Codon: 1375

Transcript 2 Top 10 blast hits:

9416680221 | refINP_032272.1| hi) gene i
gi17292310gb | ARFA7717.11 (AE003477) CG11537 gene product [alt
gi]7508440|pix| 1733372 hypothetical protein T25D3.1 ~ Caenothab
91111360165 pir]|T46272 hypothetical protein DRFZp56450864.1 -
9i[7296327)gb| ARF51617.1] (AE003591) CGS078 gene product [Droso
gi17296326]gb | AAF51616.1] (AE003531) CGL7637 geme product [Dros
§i17296325| gb|ABF51615.1] (aE003581) CGL8282 gene product (Dros
gi)7473957)pir] [H75515 linevefflux r - Deinoc
4313860032 [gb | ARD09860. 1] (AF090987) drug efflux protein Tetd [
§i1207852) gb| RAATIE64. 1] (M20189) tet protein [synthetic constr
911884918| g ARCS3625.1] (U35134) tetracycline resistance prote
91112365191 gb| ARA92917.1] (U46855) tetracycline resistance prot
i19507411) ref[NP_052131.1] protein xesposible for tetracycline
9112274944 | emb] CAR04021.1] (RJ0OC346) NapC protein [Enterccoccu.

g1110956601| ref}NP_052571.1] tetracycline resistance protein Te...

FIGURE 1B
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3/30

dbESt hits for Transcripts 1 and 2:

gb| BFO36183| BFO36183
gb)BESS4E9C| BEEB4890
gb | BE539469] BE539469
gb | BF029950 | BF029950
o] RAZ23840] AA223840
9blARE41767]ARG41767

gb|R67165]R67265 yh0Bc08.x2 Soares infamt brain INIB Homo sapie

gb|AR09S754 | RR0ISTSE

601458251F1 NIH_MGC_66 Homo sapiens cDNA cC...
601506823F1 NIH_MGC_71 Homo sapiens
601060133F1 NIH_MGC 10 Homo sapiens
601557355F1 NIH_MGC_58 Homo sapiens
zrl2d09.r) Stratagene hNT meuron (#937233)
ns19608.x1 NCI_CGAP_GCBL Homo sapiens cDNA

z179a03.x1l Stratagene colon (#937204) Homo...

EXPRESSION INFORMAYTION FOR MODULATORY USE:

Library Source:

gb|BF036183 Ovary, ademocarcinoma
gb|BESB4BI0 Uterus Leiomyocarcinoma

gb|BE538469 Cervix

¢b| BFD29950 Kidney hypexnephroma

gb|BA223840 Neuron
ob]AR641767 germinal

center B Cell

gbjRE71E5[R Infant brain

gb|BR099754 Colon

Expression information from BCR-based tissue screening panels:

Human Kidney

FIGURE 1C
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Protein Sequence 1:

(SBQ ID RO:3)

4/30

1 MTQGKKKKRA ANRSIMDARKK IIIKDGGTPQ GIGSPSVYHA VIVIFLEFFA

51 WGLLTAPTLV
101 RKSELLLTVE
151 TOEHERSHAY
201 DICFILVAVE
251 ITVFLSYLER
301 LSLIMRSIGN
351 FEAVSALVSR

VLEETFPKHT FLMNGLIQGY KGLLSFLSAP LIGALSDVWG
FTCAPIRLMK ISPWWYFAVI SVSGVFAVIF SVVFAYVADI
GLVSATFAAS LVTSPAIGAY LGRVYGDSLV VVLATAIALL
ESLPEKMRPA SWGAPLISWEQ ADPFASDKKYV GODSIVLLIC
AGQYSSFFLY LROIMKFSEE SVARFIAVLG ILSIIAQTIV
KNTILLGLGE QILQLAWYGF GSEPWMMRAR GRVARMSSIT
TADADQOGVV QGMITGIRGL CNGLGPALYG FIFYIFHVEL

401 RELPITGTDL GINTSPQHHF EQNSITPGPP FLFGACSVLL ARLLVALFIPE

451 BT

and domains:

KEPLLQDTHV

Helix Begin
15

1
2 85
3 108
a 131
5 163
6 195
T 248
8 287
9 317
ic 340
11 383
12 435

Score Certainity
1.706 Certain
1.209 Certain
1.726 Certain
2.108 Certain
1.682 Cextain
1.732 Certain
1.518 Certain
1.974 Certain
1.176 Certain
1.861 Certain
1.393 Certain
2.247 Certain
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WO 02/48366
5/30
BLAST Alignment to Top Bit for Protein Sequence 1:
>gi}6680221 | ref|NP_032272.1] hi gene ipt 1
[Mns musculus] >gi|7513836)pir||JC5641 sugar transporter
protein HidTL - mouse >gi|2506078[dbj|BAR22622.1
(D88315) tetracycline transporter-like protein [Mus
musculus)
Length = 430
Score = 977 bits (2498}, Expect = 0.0
Identities = 486/490 (93%), Positives = 490/490 (99%)
Query: 1 MTQGKK IMLAKKIIIKDGGTPQGIGSPSVYHAVIVIFLEFFAWGLLTARTLY 60
MPOGKRKKRAANRSIMLAKKI ITKDGGTPQGIGSPSVYHAVIVIFLEFFARGLLTAPTLV
Sbjct: 1 MTQGKKKKRAANRSIMEAKKIITKDGGTEQGIGSPSVYHAVIVIFLEFFAWGLLTAPTIV 60
Query: 61 VLHETEPKHTF) I TSAPLIGALSDVHGRKSFLLLTVFETCAPIPLUE 120
VLEETF I LEAPLT LLLTVFEFFCAPIPIMK
Sbict: 61 VLEETFPKHTF IC PLIGALS LLTVFFTCAPIPLMK 120
Query: 121 ISPWWYFAVI TESVVERYVADIT LVISPAIGAY 180
ISPRWYFAVISVSGVFAVTFSVVEAYVADIT v TLVTSPAIGAY
Shjct: 121 ISPRWYFAVI: FSVVFAYVADIT( TFAASLYTSPAIGAY 180
Quexry: 181 LGRVYGDSLVVVLATAIALLDICFI ISWEQADPEAS. 240
LGHHYGD: LATATALLOICEL ISWEQADPFASLKKV
Sbjct: 181 LGS LATATALLDICET {SWEQADPFASLKKY 240
Query: 241 GQDSIVLLICITVFLSYLPEAGOYSSFFLYLROT TAVIGILSIIAQTIV 300
GODSIVLLICITVFLSYLPEAGOYSSFELYL+QIMKFSPESVAAFIAVLGILSI TAQTIV
Bbjct: 241 GODSIVLLICITVELSYLPEAGQYSSFFLYLKQIMKFSPESVAAFIAVLGILSITAQIIV 300
Query: 301 LSLLMRSIGNKNTILLGLGFQILC 360
LSLLMRSIGNKNTILLGLGFQILOLAW
Sbjct: 301 LSLLMRSIGNRNTILLGLGFQILQLAW ITFPAVSALVSR 360
Query: 361 TADADOQGVVQGMITGIRGLCNGLGPALYGFIFYIF KELPITGTDLS QHEF 420
TADADQUGYVQEMITGT TFYIF TGTDLGTNTS PORRF
Sbict: 361 TADARDQOGVVOGMITGL GFIFYI. T QHEE 420
Query: 421 EQNSIIPGPPFLEGACSVLLALLVALFIPER' DAPGER 480
EQNSTIPGPPFLEGAC LFIPEHT] GSHSHPH+TQAPGER
Sbjct: 421 EQNSITPGPPFLEGAC! LLVALFIREH’ PHSTQRPGEA 480
Query: 481 KEPLLODTNV 490
REPLLQDTNV
Sbjct: 481 KEPLLQDTNV 490 (SEQ ID NO:6)
HMM results
Model Descripti Score _ E-value X
PFO0083 Sugar (and other) transporter 3.7 2.4
Parsed for domains:
Model Domain seg-f seg-t hun-£ bt score E-value
PF00083 172 85 125 .. 63 116 .. 6.6 0.35
PEOG083 2/2 422 450 .. 442 474 .. 0.2 24

FIGURE 2B
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Protein Sequence 2:
{SEQ ID HO:4)
1 MTQGKKKKRA ANRSIMEAKK IIIKDGGTVL HETFPKHTFL MNGLIQGVKG

51 LLSFLSAPLI GALSDVWGRK SPLLLIVFET CARIPLMKIS PWWYFAVISV
101 SGVFAVTFSV VFAYVADITQ ERERSMAYGL VSATERASLV TSPAIGRYLG
151 RVYGDSLVVV LATAIALLDI CFILVAVPES LPEKMRPASW GAPISWEQAD
201 PFASLKKVGQ DSIVLLICIT VFLSYLPEAG QYSSFFLYLR QIMKFSPESV
251 BAFIAVLGIL SIIAQTIVLS LIMRSTIGNKN TIDLGLGFQI LQLAWYGE
301 ERWMMWAAGA VAAMSSITFP AVSALVSRTA DADQQGVVQG MITGIRGLCN
351 GLGPALYGFI FYIFHVELKE LPITGTDLGT NTSPQHHFEQ NSIIPGPPFL
401 FGACSVLLAL LVALFIPEHT WTOR
451 PLLQDTNV

FEATURES:
Functional domains and key regions:
Prosite results for Protein Sequence 2:
[1] PDOCO00OL PSC0001 ASN_GLYCOSYLATION
¥-glycosylation site
Number of matches: 2

1 12-15 NRSI
2 421-424 RLSL

{2] PDOCO000S PSOO00S PKC_PHOSPEO_SITE
Protein kinase C phosphorylation site
Number of matches: 3
204-206 SLK
2 423-425 SLR
3 428~430 SWR

{3) BDOCO00OS PSO000G CK2_PHOSPHO_SITE
Casein kinase II phosphorylation site
Nuxber of matches: 2

1 180-183 SLPE

2 374-377 T6TD

[4] PDOCOO008 PS00008 MYRISTYL

N-myristoylation site
Number of matches: 12

43-48 GLIOGY

129-134 GLVSAT

146-151 GAYLGR

181-196 GAPISW

GQYSSE

277-282 GNKNTI

309-314 GAVARM

336-341 GVVQEM

340-345 GMITGL

10 347-352 GLCNGL

11 351-356 GLGFAL

12 2375-380 GTDLGT

COIMmU BN
N
W
S
T
w0
I
G

[5) PDOCO0O0OY PSOOCOS AMIDATION
Buidation site
Nunber of matches: 2

1 3-6 QGKK

2 67-70 WGRK

(6) DOCO0373 PSO0343 GRAYM_POS_ANCHORING
Gram-positive cocci surface proteins 'anchoring' hexapeptide
371-376 LPITET

[7} PDOCOCL90 PS00216 SUGAR_TRANSPORT_1

Sugar transport proteins signature 1
60-76 IGALSDVWGRRSFLLLT

FIGURE 2C
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X and .
Helix Begin End  Score Certainty
1 47 67 1.209 Certain
2 70 90 1.726 Certain
3 93 113  2.108 Certain
4 125 145 1.682 Certain
5 157 177  1.732 Certain
6 210 230 1.518 Certain
7 245 268 1.974 Certain
8 279 299  1.176 Certain
9 302 322 1.861 Certain
10 347 367 1.393 Certain
11 397 417  2.247 Certain

BIAST Alignment to Top Hit for Protein Sequence 2:

>gi| 6680221 ref|NP_032272.1| hippocampus abundant gene tramscript 1

[Mus musculus]
Ppir]|JC5641 sugar transporter protein HiAT1 - mouse

(122)

PCT/US01/47559

dbj |BAA22622.1| (DB8315) tetracycline transporter-like protein [Mus musculus]

score

Length = 450

895 bits (2288}, Expect = 0.0

Identities = 454/490 (92%), Positives = 458/490 (92%), Gaps = 32/490 (6%)

2

Query: 1 MTQGRK TMLARKIIT) 28
MTOGKKKKRAANRS IMLAKKIIIKDGGT
spict: 1 Mr IMLAKKIITRDGGTPQGIGSFSVYHAVIVIE LTAPTLV 60
Query: 28 VLHETFPRHTFLMNGLIC FLSAPLIGAL VEETCAPIPLMK 88
MNGLIQGVKGLLSFLSAPLIGALSE VFFTCARIPLMK
Sbjct: 61 VLHETF MNGLINGVKGLLSFLSAPLIGAL VFFTCAPIPLMK 120
Query: 89 ISPWWYFAVISVSGVFAVIFSVVFAYVADIT TFARSLYTSPATGAY 148
ISPWAYFRYL FAVTFSVVFAYVRDIT TFARSLYTSPAIGAY
Sbjct: 121 ISPWWYE TF FAYVADITS V! IGAY 180
Query: 149 LGRVYGDSLYVVLATAIALLDICFILVAV WE v 208
LGH+YGDSLY ATATALLDICFILVAV WEQADPFASLKKY
Sbjct: 181 LGOMYGDSLVVVLATAIALLDICFILVAVPE TSWEQRDPFASLRRY 240
Query: 209 GODSIVLLICITVFLSYLPEAGQYSSFFLYLRQI! TAVLGILSIIAQTIV 268
GONSIVLLICITYFLSYLPEAGQY SSFFLYL+QIMKFSPESVARFIAVLGILSITAQTIV
Spbjct: 241 GEDSIVILICITVFLSYLPEAGQYSSFFLYLKQIMKFSPESVAAFIAVLGILSIIAQTIV 300
Query: 269 LSLLMRSIGNKNTILLGLGFQILQLAW 328
LSLLMRSIGNRRTILLGLGFQILOLAR SR
Sbjct: 301 LSLLMRSIGNKNTILLGLGFQILOLAW ITF 360
Query: 329 GTTGT 2l TFYT QHHF 388
TADADQOGYVQGMITGT PLTGTDLGTNTSPORHE
Spbjct: 361 TADADQOGYVQEMITGIRGLCNGLGPALYGFIFYIFHVELKELPITGTDLGTNTSPOHHE 420
Quexry: 389 BQNSIT: VLLALLVALFIPEH! 448
EQNST LFG: LLVALEIPEH TOAPGER
sbjct: 421 EQNSIIPGPPFLFG) LEIPEHT) GER 480
Query: 449 KEPLLQUTNV 458
KEPLLODTRV
sbict: 481 KEPLLODTNY 490 (SEQ ID NO:T)
MM results:
Model Description Score _ E-value N
PFO0083 Sugar (and other) transportex 3.7 2.4

Parsed for domains:

Model pomain _seq-f gseg-t hmun-£ hmm-t score  E-value
PFO0083 1/2 53 87 .. 63 116 .. 6.6 0.35
EF00083 2/2 390 418 .. 442 474 .. 0.2 24

FIGURE 2D
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WO 02/48366

{SEQ ID NO:5)
1

51
101
151
201
251
301
351

AGTCATACTG
RAARTATTTTT
CTGTATTCAC
GGCCTATTAG
AGCACAAAGC
‘TACTACATTA
TTGTTTTGTA

TATTTTTTAC
ATTCTGAGGA
AACCCRAATC
AACAGGACTG
CTGGGACATT
TTTCCAACAG
ACTGTETCCC

TTGTATTTTT
TAGLTGABTC
ACATRCARRG
TTCTCTCTTG
CTGGACATTT
TATTTACTGC
CCACTAGAAT

GITGTTTTGT
CACAGGATAC
CGRCARGTTC
TTTATCATTG
AGTATGTGTT
BATCIGCART
GTAAGCTCTG

GICTCATTTA
AGCACCCAGT
GC

TP
BARTATTTTT

CCTGGCATCT

GGGATTTARA
TGAGEECCAG
ATACACARTA
CAGCCTTTCT
AAATTTCTCT
TACCTTCCT?
TGCRGATAGT
TGBCARCACA

e

AARTCARAGT
ACABGCTCCT
AGARCTTCARA
CTCARACCTG
CABGTTTGAA
GRARAATTAR

AnCCACACAA
GGGRATTGAA
GTTCEETGTC

TARATTATCA
TTATGARATC
ARCTARRARAG

GCCCTCTACT
TATCATATTA
TTGCAGGCGA

TRATCCCAGC
BCCRGCCTCG
AATTAGCCAG

TCAACATAAC
GCRATGETGGT

CAGACTCTGT
GTGCATTTGT

GGGACTATGA
TCCATTCARA
CTTTCTCTAA
GGLGCGETE6
CTCTTGAGEC
CTTTACARRR
AGTCCCRGAT

GCAGGAGETE

AC G
CATGATGGCA
C

[
CCACTGCACT

TT
CCAGCCTGGE

CACTTTGGGA
CTGGCCAACR

-
GGCTGGEELE
CGGTGAARTT

ACGCATGGTG
GGARCATCAC
CCATCICTAC

T
cc

CCTGTAATCC
TGGGAGCTEG

GGCACTATTG
BAATARATAA
GTATRATGAA
AGGCTATAAR
CCATTTTTAG
TACTTTTTAR
CARARRCAGT
CCTATATATT

CACTGCAGCC
TAAARARAGCT
TATACTTATT
TTGCTTTTCT
TCAGTATGAA
CATTTTATTT
ACARAGAACT

TGGGCAACAR
TTCRRRRTGA
GATTGGARAA
TCTCCCTTCC
ARTACARGGA
GGABATARTT
CATACATTCA

s
TGACAGAGTG
GCTCACACCT
CTCAGGTAAG
TABRAATACA
CAGCTACTCG
BAGTTGCAGT
GAGCRARACT
GRATATATGT
TATARTTAGR
ATGGARATTA
ARAGGAAATT
‘TCAARACTTAC
TTTACTGTTT
o

AGTTATTTAT

o

TGGCTTACAC
CRGGAGTEGC
TAGTCAGCCA
TCACTCCGTG

CARGTACTTT
TABRGCTAGET
RAGGCTTGAC
GCATTTGGTA

TCATCTTACA
GGTCCTACCT
CBAGGTTGGR
GGAGGCTACA

CCAGGCTCCA
GCAGTECCTT
TTGATCTATC
TTAGAGTCCA
CTTAGAACTA
CTTTEICCCT
TCCCTAACCA
GITTTTCTCT
ARTATCTAAT
ABATTGCCCT
AGTARRARCG

T
AGCCCCARAR
TTATGACCTA
ARGAGTCACT

AGTGTCCTGA
TGARTGAAAR
GCCTCTGRAG
ARGCCTAGTC

CTGTTTCTGA
CTGGGTCTCT
GGRTCTACTT
AACAGTTCCT
ARACACGGAA
AGAGACCCGC
TCAATACTET
TACACTCAAG

AGACCCTGCC
GPARTCCCAG
GAGTTCAAGC
AABAAARTTA
GGAGGCTGAG
GAGCCRAGTT
CTGTCTCARA
TTCABRARCAR
AGTATCTATC
GPTTTTITTT
CAATCRRATT
AGARARGTTG
TTCCTTTTAC
CARBGCTTAG
GTCAGGATTC
CATGAAGTTG
CCARAGTGAC
GGBCRRCTGG
GCAGGCTTCC
ARAGGRAGAT
CACTTCTGTT
GGGRAGGGGAA

CCTCTTCCAG
CCATACCTAG
CTCTTLTCCC

TTTCAGTACT
CACCTACATA

CATTGAATCT
TTTARACATT
TACATACACA

T
TARGGARAAG
TTTAACATTG
TTCTAGCART
TAGAGGGCCA

GGRAGCATCC
GATATTCTAT
TGATACTTTA
GFTCCCATCA
CARRGGGTGE

TTITTIGGCA

BBGGTCCTGG

GETETATCCC
TATACAACAC
ARGTCCACTT
ABRTTTATTTT
CATCGETCAG
GTCTAGGGAG

TGAGTTCTAG

CTGTTTCTG!

RATGATTTTYT

AACACTACAT
TACTGTTCCC

TATCTCTT,
TTCGGTTCCT

AGATTGTG
CTTTTTGAAD

T TT
CARATTCCCT
CAGAACCGTT

GGACGTCTG

GFTACCCATT
GICTTGETTA
TITCCETGAG

T
CGCCATITTEG
TACATGTTAC
TATCCCTCGT
GGTAGTTATC
CCACTTGTGT
TRAAACAATAC
GTARGGTATT
GTAARCAAGC

2 AMGGACARGA

ACTTACGGAR
GAACACAGCT
CRGGTAACAA
CR

CATCTGCTGA
TT

AGCTAGCTGG

TGACGCCGGA

T
CCTGECCELE
GTATCACGCG

GTACAGETAG
CEGCTACTGT
GEAGGGGLEE

AGAGTGGGCT
GGCLCECTCH

GGCGECEAGC
TCGGCTGATC

CCECEEITAC
GEECGGEGLE
GCRCGATTGT

GACGCGCLGC

CCGBECCCTC

AGCEGCTCE

GCCCGECAGT

CGGCACTAGC

TECCGCCCCE
TGACCCAGGE
GCCARGAAGA
CCGGCGAGCG
CACTGCCGTC
CCGAGCTGCC
ABRTCGTCCTC
TTTCCCGCAC

GGRAGTGGCTG

o

GGRATCGAG
CGAACCGCAG

TCATCATTAR

GGACGGAGGC

ACGGTGAGCT

TCCCTCGGEG

CCCCCATCCG

GICTCTCCTT

TCTAGGCGT!
GETGCCTCGG
CGCTGCICGE
CTGCCGCCCT

CCGETECCTC
GGTCGCEGAC
GCTTECEGCT
CTGCTCTGGS

COTCCCTTCC
CCGCATGCCE
TCCGEGGEGECCT
CGCCTCTGEA

CR
TGCTGCGEGCC
GATGGTAARR
TATCATGCTG
GAGFTCCECG
CAGACCCCCA
CCCACCCTGT
CCBCTCCEGE
GTCCTCTTTC
GECCCTGCEGE

CCCRECRELT
TCGCCGCCRAG
ACCATCCCTG
GATCCCGCTG
TGCGTCGETE
TGGECTTCCC

CACGTECGCC
CGCCCECCEC
GCCCCECEGA
CTCTCCCATA
CGGCCCCGTA
CTCCGECTCT
TCACTTCCCG

TCCECCECEE
GCCCCTEGTC
GCCGTCECCG

BCCECAGCCT
CGCTTGTCAA

GCTCC
CGCCreGeeT
GEGECTGEGA

TGTTGCTAAC
GTACGTTCEC
GGGCTGCTTA
GAGTCGGARG

TPTCTGTTTC
CAGTARRCCC
CATGACGGCA

FIGURE 3A

CT

CACGTCTCTC
TGRCCGGAGA
GACACCTGGG

(123)

PCT/US01/47559

JP 2005-500007 A 2005.1.6



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

WO 02/48366

3701
3751
3801
3851
3901
3951
4001
4051
4101
4151
4201
42531
4301
4351
4401
4451
4501
4551
4601
4651
4701
4751
4801
4851
4501
4951
5001
5051
5101
5151
5201
5251
5301
5351
5401
5451
5501
5551
5601
5651
5701
5751
5301
5851
5901
5951
6001
6051
6101
6151
6201
6251
6301
6351
6401
6451
6501
6551
6601
6651
6701
€751
6801
6851
6901
6951
7001
7051
7101
7151
7201
7251
7301
7351
7401

GCCTACATTC
TTAAGATCAA
CACTTTGARG
TAARCTTTAT
TTGARBARCA
CTACACTGTG
ABRTGGARAGG
TACCATTAAT
CTAGCACAGT
TTCAGTTGAR
GTCRATATGC

GRACCTGCTA
ARGTATTAGR
GGAAGRARGG
GCAGTGTGTA
ARACARAACA
TEGTCTITGT
TGATATATAT
TCCATTTCTG
AGTRBATGTG
AARCGTGACA
CAARGTTTAG

GTTTTCAAAG
ATCAGTCATG
TTTGCTTITE
GTTAACCAGC
AAACTGTTTT
TGCATCCGCT
GTTTCACTTA
TTTATATCTT
TARGTAGGCC
ARATTTTATG
RARAACTTGAG

ATATATTTTT
GAARAARAGR
ABABCATTAC
C

AGTTTARCGT
ARCARATTCC
TTTGATTAGR
AGAACTARTGT

TTATTATAT
TCAAGTTCTT
TCGGTTATER

CTTTAGARRG
GGCRATGARA

TTTTTTACAR AN

TCCTTGGRAAR
GCTTTACAGE
CGTTTTTAAR
CTGCTTTGEE
AGARCAAATG
ATTTCTCAIC
GEGCACTCCT

GCCTAGTAT

AGACBATATT

TTACATTCTT

RARAAGTUATC
GCCTAAGGAT
AGRAACAGTT
TGEGEACGTA
RIGCTAACAT
GATACCGCGT
CCTGRAGTGT
ATTGGAGCCG
ACCATTGAGG
ACATTTCAGA
ACATATGTAR
TTATAGCTTY
TTTATTGARC
AGAGTCATAG
ATACTIGTTGC
CATAARATCT

T

T

BGTGATATTT

GTTCAGTTTT
AGRTGCTTTC
CTTTCTTGTC
ACACRAARTA
BRGACTTTIC
TTTATACACT
TTAGRARAGG
GTGAATTTTA

ATTACCTTTC
TTTCCAANTC
CTATTATTAA
ARATGTTTGC
TTGAGGECTE

TTTEEEETTT
CTGTGAGTTT
GGTTGTAATT
ACCAGCAATA
TGAACATGGS

ACTGTGTIGTC
CGGAGGRGGA
GTCATCACAG
GGATTTTTAR
TTCTCCGTTG
TCTGAARTAG
GCAGAARTTG
CGATCAACTG
ATTTGCTGAA
ACACGGCCCA
TGACTTTGGA
GACATTTATT
TTGATIAATT
CTCTTTTGAC
CTTTGTCTAC
ACABRATAGT
AAGATCAGTR
AGCTTCCTTT
TETTTEATTT
TGGAARRGAT
BATTCTTAGC
GGTTTCACAT
GGCTATTATC

TAATATTTCA
GGCTTTGTTT

TTCTCTATTC
TGTATGTTTG

GCACATTICCT
ATCAGAGGAT
TATTTTARTC

AGRTGRATTT
ATATTTCRAT
CATCCCAGCT

TTATTGTART
ARATATCAGG
TTABATTTAR

TAGITCAGAC
GTCTCACTCT
CACTGTARCC
CCGRGTAGCT
ATATTTTCAG

TTGTAARAT
TRCTATTATG
GTTGCCCAGG
ACCGLCTCCT
GGGACTACAG
TAGRGACRRA

GTAGTTGCTT

TTRGTTTATT
GGAATATTLT
BARGTATAAC
ATCTACCTCT

GATCCCACAG
TPTEGTACTA
CTTATACGTA
GCATTATTTG
TATTGCAGTC
CTACTTACAR

AACTTTTTTT
CTGGAGGRGT
GGGTTCAAGT
GCACGTECCA
GTTTCRGCAT

ACAGGICTGA
ABRATTGCCA

GCCACCGTGC CCi

TTPGATACTC

CCCACCTT!

TTTGTITGT
GCAGTGGCAG
GATTCTCCTG
CCATGCCTGG
ATTGGICAGE
CCTCCCARRG

GATCTCGGCT
CCTCAGCCTC
CTABTTTTTT
CTGGTCTTGA
"TGCAGEGATT

GACT
TGITGITCTG

o

TTCAGTSCTA

TTGCTGTTGA

CATTTTITAR
TGTTTTTTAR
CCTCAGAGTT

TTCATCGTAT
TCAGAGTTTT

T.
TATGGTCGET

CGCCARTGES
ACRTGACRGT

TAGATTCATT
CGTGRACRET

o
ATTTCACATA

TC
CCTGETCART

TACTGATT
BAARTTCTTIC
CRGTTTARAT
TGAARATTAG
ABTARATCCT
ATTGRRATTG
AGGCCAGGAT
AAGATRARTT
GEGTCTGTIC
GTTTCTTGGA

TGATCCCCCT
CCGTTGTCCT
ATTTATARAC
AGCAGATTAG
TCTARATGRG
TATTTCATIG
AAAGCTAAC)

TCTGATTTCT
GOTBATGACA
AARACTAGTA
AGCAGATTTG
CCAGATTART
AATTGTATTT

TCTTTTCAAC
TATATGTARG
AGAGTTGTTA
TAGTTTTICAA
CGTAAGTTAC
CATTCAGCTG

TGITARTA
CCTATTTGGC
ATGATTTTTC
CGGCTGARGA
TGATTTTTTT
AATGRRRAAC
AGACACAATT

ACCCTGAAGT
AGAGTCCCAA

TGTGATTTT
TGTTTGCARR
ADGETCCATA

ATTITCTITT
CTTCCCAAA

RATTGTTCTG
ATTATATTCA
RARGTRACCA
AGITTTTAGE
GAGGCCAGTG
GCCAACATGE
TGTGGTGGTA
GARTCACTTG
ACTGCATTCC

TTTGAARACA
GTARATATTT
TATTAGTGRA
CCAGEGGCRG
TGGGCAGATC
TGRAARCCCCA
TGTGCCTGTA

GCATAAGT.
BATCATATAC
TTTGCTTTTA
TGECTCACEC
ACTTGAGGCC
TCTTTACCAA
ATCCTRGCTA

T,
TGTATACTAC
RAGCRTCCAT
CTGTAATCCC
AGGAGTCTEA
RATTACAARN
CCCEGEAGEC

CCTGEGAG
AGCCTEEGETG

GCC:

ATGGRGTGAA.

TT
AT

TTAGTTACAG

GTTTTCATGT

CAGTEAGCCT
ACTEICTCAA
ATGTABCATT
TGACATTTTC

TTTTTARCCT
GGCTATACAT
GTTTAAGAGC
AGTTCCACAT
TTCACTGATG
ATATAGRAAT
BGCACTTTGE
GACTAGCCTG
ATGAGCTAGE
CGAGGCACGA
BEATCACGCC

ARRRARAAAR
CARGTCTAGGT

TTCTGTTTT

GTTTTATTAR

GCATTACCA

TTAGE T
CTTATCTTTT
ATARCAATTGT
AGRAGTTTGT
TCTGAATTGC

AGAGCTAARG
ABARTGCTCA
GGAACTACAT

GTTATITAS
TCTTAARRTA
CTCTGACAGT

CTTGTTTTTA
AGTATTCARA
TGATCTITAT
GGARABTGTA

ATGETCEEAR
A

TT
GTACCTGRAR
CCCTG 'y

7
TTTCTTGGC2
GRGCAGGACC
TGARGTAGTG
GRGAGCTGTT

TCCCTGATIT
CAAGCTCTGA
GCRGGRARGE
ABATARCCIT

TAATTAAATHE
CCCTTTGCAC
TCTCTGGGAT
TGGTTGCTAG

TT
ARAGTARBAT
GCAGAGCACC
GGAGTCAGCA
TCTTCACCTG
GTAGGGCCTT
CATGCARGCHE

AGCATTCCTG
TTGAATTTTC
TGTTTTGGCC
TAGTTCTTTC
GTAAGECATA
TGATATATCA
BGATTTITTT
ACCGTTTCAR
CARGGRATGGC
TGTAGACCCR
ATAAGRAGGG

CCTGTCOTE!
TTTTGCTCTT

TTETCITITT
GTTGCTCAGG

CTTTCTEITT
CTGGGGTGCA

TTTTTTCTIT
ATGGCGTGAT

FIGURE 3B
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7451
7501
7551
7601
7651
7701
7751
7801
7651
7901
7951
8001
8051
8101
8151
8201
8251
8301
8351
8401
8451
8501
8551
8601
8651
8701
8751
8801
8851
8901
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AGCRACCTCT

GCCTCCCTEE

TTCAAGGAAT

ATTACAGGCA

TTTTTT
TCTTGACTTC
GGTGTCAGCC

ACATCRAGGGT
TTARTTACTT

GAGACCGGAT
GGGTGATCCA
ACTGECGCCTG
GTTTATATTG
AGCTCCTTAC

TT
cc

CTCCTACCT
TECCCAGCTA

TGEECCAGGCT
TCTTCCABAG

TAGCCTCCTG
ATTTTTGTAT
GGTCTCGAAC

GCCCCETERT
TCTTTGECAG
CTCCATGETT

TGTGTTTGE!
CATCCAGTTC

GCTTTTCAAR
GTETGTGECT
CAGTETTTGCG

T TTTTTTCAGA

TCCTCATGT

CTTGCATACC

GACCGICTEC
ACTGBARGTT
CATTCTGACA
ATTGTCTTTT
AGTTTCAGCC
TCTCABAATT
TGTTTTTTAA

AGARATTCTC
TABAGTTTRR
AGTCTGTATG
AGCATTATTT
AGGGTACATC
TCCAGTACTT
AAAATAARTA

CTACAGTTGA
GTAAAAAAAT
ATTTAARAGT
TABATTGGAA

TGTAACTC
GAATAGCTTT
TTCAATTATA
GTGTGRAAGT

CA
AAGCCTAGAA
GECRGCATCA
TTTAGATTGG
TGGCTATATG
ARCATAATCA
CTTTGCAGCT
CTTCAGGTAA
RAGGRACTCTG
AACAGTTGAC

TATAACARAG
ATACATGTTT

ARATATCCCT
TCCTTCCAGT

CCCACTGLCC
CGTGGGARAC

GGTTCAGGAG

GGACAAGTAT

TCCATTCRAG

TETTACTTTA

TTTTT T

ATGC
TTATTATTTT

TCAATAGTTY
GTGATGATTT
GTACCCAATR
ARGICCATTC

AG
CTGRGATTTYT
TATAGTCTTT
TATTAGTCTT

GTGGETTTTT
AGTGCACCTG
TATCCCTCTC
ACGCCTTTIGT

TTACATAG
TCACCTGACC
AAGCTTCCCC
GICCTCATAG

CCTGTCATTT
TTRARATATT
ATGITITTTA
AGTGTATACT
CCCATCCTCA
CTGARCTCTTC

TTGTRAGT

GAGAACATAC

GACATTTGGT

ACTTAGAAT

ATGGCCTCCA

ATTCCATCCA

TTTCCATTCS

AGTITCTGCAR

TTTCATTCCT

TTTTATGGCT

GTATT

T

T TC
ABAGACATTA
ACACCACATT

TTCTTIATCC
TGCAGTTGTG
CATATARTGA
GGATCARACA
TTTCCATAGT
TTCATTTGTC

ACTTGTTGET
AATTGTGCTG
CTTCTTTTAC
GTAGTTCTAT
GGTTGTACTA
ACCACATCCA

CATTGGGCAC
CTARTARACAT
TTTGGETCGCE
TTTIRGTTCT
GTTTACATTC
CACCATCTAT

GCATGTACAT
TACCCAGTAG
TTAAGGAATC
CCRACAGCAG
TATTITTTGA

TCCATATCTT
GIGTCTTTTT
TGGGATTECT
GCCATACTGT
TGTCAAAGTG
TTTTTARATT

TGGCCATT

ATTTCCCTGAR
TTATTGTATG

T
TAATTGETGA
CCTTITGARS

TGTTGAGCAT
AATGTCTATT

TGGGTACTAG
TCTATCECTT
AGRTGGAATT
TGEGCTCCCTG
GCCTCCCARG
TTTTTTGTAT
ACTCAAACTA

TTTGTTTITT
TCCTTTGTCA
GTCTIGTTIRC
TTGCTCTTCT
CAACCTCTGC
TAGCTGGGAT
TTTTAGTAGR
CTGACCTTAG

TTCTIGCTGA
GATGCACAGT
TCTGCTGATT
TTCCCAGECT
CTCTCAGETT
TACAGGCACA
GACGAGTTTT
GIGATCCACC

T
GGGTTATCTG

AGGCATGCCT
TTGTGTTCCA

GECGGCTAT
TTGGTCTTCA

cel T
TGTGATGCCT
GCTCTTTITTT

CCAGATTTGT
GGTTCCATAT

TAGCCTTTTG
TTTPTCCTTA
GRATTTTAGG

AAGTATGAT

GCTGGTATTT

T

TTTTGGT

T TTCACRATGT

TCATTGTGGT
CTTTTCATAT
CATGTICITTT
TTTGAGTTCC
TCATARATAT
TTTTTTTTTT
GGRAGTGCAAT
CARGCCATTC
CACCACCATG
CTCTATGTTG
CGCCTTEGCT
RAGTATTTTG
TGCCTATTTT
TATARTTTAA
GICTTGCTIT
ATTGTITTTY
TGCATTGART
TGRATTCTTCC

T TGT
TTGTACTTTT
TAGGTGTTTT
TTTGATTCTC
TGTCATTGAT
GGAGCTTTTT
TTGGCARRCE
TATTCCTTTC
ATTACTATGG
TTTTGATACA
GGATACTGGG
GARCATGCCA
AGAGTCTCGC

GTTTCCCTTT
CCTTGTARAG
GTTTTTTEIG

GTGTCATTT.

TGATTTCTTT

TTTAATTTC
GITTGTTGEC
GCCTACTTTT
TTGTAGATTC
TTTCTCCARC
TTTITTTTTE
GGCATGATCT
TCCTGCCTCA
CCTGGECTARC
GCCAGGCTGE
TCCCAAGATG
CTTTATTTCT
TATACCAGTA
AGTCGGGTAR
GGCTATETGG
CTTGTTCTET
CTATAGATTG
CTTCCATGAR
TABCAGTGTT

ATCTTTCACT
CAGCTATTGT

TCCTTGGTT
ABARRGGGATT

AGTGTATTCC
GAGTTCTTGA

BAGCTTTGTCG
TTTGTATCCT
GGATGCGTCA
GEGGCAGTTT
TCTTGTCTGA
GTACRARGTA
AGCATATGTT
GTATCCATTA
ATTCCACTTT
TCTEICGCCT

TTGCTGGAAT
GAGACTTTAC
TTAGGGTTTT
GRTTTCCTCT
TTACTCTGGT
GATACRGATA
GATACAGGTA
CCTCAAACTT
TATTTTATTT
AGGCGACATA

TGAATCGTTT
CTAGGTATRC
TETCCAATTT
TAGGACTTCT
TTTATCAGGT
TACAGTGTAT
TTATCATTTC
TATTTTTTAT
CATAGTACAG

CAGCCTGGGT
ABRATABRATCT
TCTAGTCGLT
GATTTGATTG
GTATATGGAT
CCRATGTATA

GACGGGGAG]
GTTCAGACTA
TGTGGTTTCA

-

CTCTGTCIC)
ATGTCCTAGA
GGTTTTAGAT
pe

GTGTATTCCC
TTARGTCTTT

51

ATCCACTTTT
CTTCGETECC

CCTAGCACCA
GITGTCRAAAR

TTTAGGAGAC
ATGAGTTGAC

TGGATTTATT
TTTATACCAG
TGARGTCARG
TTTTITTTTT
GTGCAGTGEC
GTGATTCTCC
ACCACGCCTG

TCTGGGTICT
TATTATGCTG
TARTGTGATT
TITTTATGAG
GCRATCTTGG
TGCCTCAGTT
GCTAATTTEY

CTATTGTCCT
TTTTGETTAC
CCTCCARGEE
ACAGAGTCTA
CTCACTGCRA
TCCCGAGGAR

CTATTETCT
TATCACTTTG
TCGGTTTTTE
GCTCTGTCEE
CCTCTGCCTC
CIGGGATTAC

ATTGATTT
ATCAGATCTC
BGTCATATCA
GCATGCTCET
AARTTTTTTA
ACATCTGATA
ARTRAATCAG
TTTGTGITAG
TTTTTGAGAC
TAGTGTACTC
ATARATAAAT
ARTGTTTTCT
ARTCCATTTT
TTATTCTTCT
TATCCTTTTC
TGTARATGCA
TCTATCTRTT
TAGTATAATT
TTTTTITTTT
CTAGGCTGGA
CCTGGTTCAR
AGGTCCCACC

TATTTTTAC
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GATGECCAGE
GGCCTCCCAR
CAGCCTTGTT
GTTCCATATA
ATTTGTAGTT
TATTARARTT

CTGGTCTTGA
AGTGCTGGEA
CTTTTTGCTC
AGTTTTAGGA
TGATAGTRAC
TTABCAGTAT

ACTCCTGACC
TTACAGGCET
AGGATTECTT
TTTAARA

TGCATTGAAT
TGATTCTTCC

CITCCCATTT
AGTCTGTAGA

TETGTGTET

CCTCTTCAAT

TCAGGTGATC
GAGTCACTGT
TEGCTGTTCT

GAM AAAATTCTGT

CTGTAGATTG
ABTTTRTGAA
TCGTGTCATC

CATCTTTCRC

TTCTTTAAGT

TTATTCITAG

CGGCCCECCTT
GCCCAGCCTC
GECTCTTGTE
GAGGAATGTC
CTTTTGGTAG
CATGAARTAT
BAATGTTTTGT
GTATTACATC

GCTGTTGGCA
GAATTIGCTT
c

'TATAGARATG
CCATTCTGAT

TTATTTTCTT

GTACTGATTT

AGTTTTTTGE
A

TTCTAATTTG
GGTACTTTCC
GICTTGTICC
BTGATAGCTC

TCATGTCATC TGT)

CATGCCTTTT
AGTACTTTGT
AGATCTTTGR

ATTTCTTACT

GGTTTCTTTT
TTGTATCCTG
TGGRGTATTT
GACAGTTTTG
CATGCTTAAT

TC
CARCTTCAGT
AGGGTTCTCT
ACTTCCTGTT
TGCTCTAGTT
T

T

TCAGGTTTIC

CCTGITCAGE

TGTGTCTETC

ATATATGECT

TCCTTCTAT.
TAARTGCTTT
CTTTTGRART
TTTCATACCT
TTTARTTTTT
AATGGCGCAA
TTCTCCTECC

CCATTTITGA

GAGTTTTTAT

TTTATCATAT
GABAGCAGTGT

TTCATCATT:

TCATTTTATT

T
TGARTTTTAG
TTCCTTCATT

GGATGRATCC
TTGAGACGGA
TCTTEGCTCA
TCAGCTTCCT

7
CACTTGAACA
GITTTGCTCT
CCGCAACTTC
GAGTAGCTCE

TGATGAATGA
TGTTGCCCAG
TGCCTCCCGT
GRTITACAGGC

GCCTGGCT
GTCAGGCTGE

ARTTTTGTAT
TCTTGRACTC

TTTTAGT

A
CTGACCTCAG

GGTTT

GA
GTGRTCCACC

T
TTTTTTTCTT
GCTGGAATGC
GTTCARGCGA
BATGCGCCACC
CPTCATGTTE
CGCTTTEECC

TCCCARAGT
TGATCTTTTT
GAGGATTTTT

TARGACCTCC
GCATCRATGT

TTCCTGARGG
TCATCAGAGA

CACTGCHECTC
AGGTTTGCTA
TATTGICCCA

TGTTTTTCTC
CATTTTCCTC

CATGCTAGTT
CTABAGTGCA

T
AGCATGCTTA

ATABATTTTA
ATTACCCTAC
GCATGCTTTA
GTATATGTGG

TTTACATTGR
CTATACATGT
AGCCCTGAGR
TGGTGARCAT

GGTCAGTATT

TTTCTCITAR
TTAGARBAGA
ACTTABRATC
TATTGTTTTT

BGGCCGATGAA
GTATTTTGTT
TAGTTTATTT
ATARACARAG
TATGGAABAT
ATTACCTART
CAGAGTTGAR

TAT CTAC

TTTGATTTTT

T

AGTTGTACCA
GGTGGACARR.

AGCTITCTEC
ACAGGTTTAA

TAGGGECTGE
AGCTTATCAR

ATTTGT
GGGTECACTG
AAGCGATTCT

TTTTTTTT T

GTGGGATCTC
CCTGCCTCAG

ARCTCACTGC
CCPTTCTGRAG

GTCTCIGTC
BABCCTCTGOC
TAGCTGGEAT

TCCCAGETTC
TACAGGCACA

CACC
CCATGTIGGT

=]

GCT,
ARGGCTGGTC

TPTTGTATT
TCGAACTCTT

T .
GACCTCAAGT

CCTTEECCTC
CCTCCTGTGE

a

TCTTTITITG

C: T GA

TTACAG
ACCTTATATT

GCRTGAGCL
ACTATGCTYG

GGETTTT
GATCTGCCCA
CCATGCCTGE
TTCCATTTGA

CACTGTATTC
TCCTCTTTTC
CCTRCTTARA
TTTTCACACT
TATCACATTT

CACCTCCTCC
TCTTCACTCT
TTTATCARAG
ATGTTCGCGT
TGACACTCCT
GCTGCTARTT

TTCCTGAN

TGCTCCATTG

TCETR

CCTGATATTT
ARGRAARACC
TTCTTGEECT
GATAATCTCA
GTTTTAATCA

TCTT, TT
TTCACTATTT
TCTETCTCAG
TCTACTCTGG
GTGCTCARAG

CCTTTTATCT
TCCPGTECCT
CCCACTGCTE
TGGITTCAGA
BACAATACABA

GCOTCOTES
ACCARGCTAR
TCARGCTCCT
TCCRACATTC

BCACTTGGAR
CCCAATTTCA
ATACTGTGCC

n
GITGTTCITE
AATCCTGRAT
ACTGTTTTAT

A
CCAGCTTTAA
BTTCTCCCTT
CCTTRATCCG
GCCCICATTT

CTGCTAGACA
CCGCTRATTTA
TTCCCTCCCC
CTTGTTTGAG

TGATTCAG!

TAGCTTCCTT

TTTGCTTCT

CATTTTATCC

T

AGTGAGICTT

T
TTCCAARTCT
TGTTGATATC
TTTTTTITTT
GATTGTGTCA
TABATATAGA
GTCTTTCAAT
GRTATATGAG

ATAAACTTAZ

TTTTGTATTT

TCTTTCTCAT

GACATCT
GTATATCRAA

cr
GTGTTTATAT
TGGTTACATC
GTCTTRATAT
CTCCTTAGCA
ACACCCABCG
ACCCATARTG

TTCGCTGECE
TTTTECCACT
TTTGCCAGRR
CTTTTAGTGG
TGGRAGCTCG
TGCAGCCCAT
CCGCARGCCT

AGCCATCTTT
TTCAGCCTTC
GGACTCTGTA
TGITGCCTTG
ATGTTTGACA
TTARCATCET

TCCACCCTAT
CTCCTGGAAG
TGTTCCAACT
TCTGTCCCTC
CRGTGCCCAG

ACCTCCGCCT
TCTGRTATTT
GCATACTGTG
TGACTTTGAA
>

ATTGTTCTEC
TGCTTCATTT
TAATCTTASA
CTCCCCATGG
TCTTTGAGTA
GCACTGGTTG
TGGAAGCTTT
GECTAACTCT
CCCACCTCCC
CTTATGCTAA
GBCAGRGGCA

TT CCR
ATGGTTTTTT
ACTTICATCT
CCTTCAGRAT
CCTGTAGCTT
TACTGAACTC
GTACRGGCTG
GITGIGTCCT
BAGCTCCCTT
TGAATTTCGT
GTGAGTACAG

TCTTARTAT

TGTTBITGTT

AATARTTAT

TTRACTTITT
CTAGIGTCTA
GGACTATTGA

ARARRATCTT

TTTTTTAT

TGTACTG
GCCTCABGGA

AT

TTAACTTTTT
ATAGGTTCTC
TPITECTTGE

GCACCCAC

TAATCTTT

TABATTATTT

CACTGACT

CCRARATCTC

TTCTTCTLC:

CCTTTLCCCT
CCAGTATTTT

TTGCACGGTT
ACTGGTTETC

AATTCTCCCA
TTTTCCAACT

TTTTGGA
CCAGTATTGT
GTTARCTCTC
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TTTTGGGAGE
GCATGTTCAR
TCTTRARCCE
GGCATAATTA

GGEGTGECET
GCAGAGGCTC
ACAGGTTTAG
CTTTGRGGTT

GGAGGTGTTT
TGTAACTACT

GRATTTGGAC

TTGTICACTGE

ARARGATGAT
CATTTATGCA

GTCTETGACT
GCTGTACTTT

T
TGCATGACTC
CCARAAACAG

GTTTCTGITC
CTARGCTGAT

ATTTGGGCTA
TTTACCCARR

TTCTCCCAGE

CTCCCTGCCE
T

GACCAARCAA

GGGARTGEAR

ATACCATCTT
TAGAGGRATR

GARRGGAGTA
GAGTTTTARA

ATTATGATAA
GTARTRTACT

AGGGCTATTC
TTPEABACTT
AGCCAGTTTT
ACTATCTATG
ATGTACAGTT
ATGTTTTCAT

AAGARCATTT
ATTGTTACTA
TGTARTCCCA
GRGTTGRGAC
TGCAARAATT
GGGRGGCTAR
TGACCCGATA
CTTETCTCRA
CACRCCTGTA
GTCARGAGAT

TATTTAATAG
ACAGTACATA
TCTATACATA
GCATTITGCE
CAGCCTEEEC
AGTTGTGCAT

G
TTTCTTGATA
ARATATTGAT
BGECTGEGTG
ARRCATGGTAR
GGTGGCATAT

TATTTATTGA
GTTTAGCAGT
GGCAGATCGC
ABCCTTGTCT
GTTTCTAGTC

B

T
TAGRARRGAC
CTTATATTGG
GTARATATCT
TACCARRTCC
GBAGGTTTTT
GRACTAGCCT
CAGCTGTGTA
TGCTTATGCC
TTGAGCTCTG
CTACARRRAA
CCAGCTRCTC

TCGTGCCACE

TCACTTGAGC
ACACTCCAGC

CTGGGCGACE
ABCAGCCGRE

GGAGTGARAC
CGCERTERCT

ATCCCAGTAC
TGAGACCATC

pe
TTTGGCAGGC
CTGACCRACA

CTACTTGEGA
T

AAAATTAGCT
GGCTGRGECH
CCGREACTEC

T
GGRGAATCTC
CCACTACCH

AGACTCTGTC
ATGAGTATTIG
TTACTGATTT
GCTTCATAAT
TGATTATGRC
BAGGGTTACTG
GCITTCCTAA
ARRTCTGICT
GTRATAGTAA
GTCCTTTAAT
TCCRCTTTGA

TCARAAATAA
CTATARARAR
CRGRTAGRAR
CCARGTRCAA
ATTCATAACT
ARGTGCTGTA
TGCECCAGCE
GGTAGACCAT
BACAGCCCACG
GTATTCRRAG
ATACATTATC

ABAGTCATTT
ATATCAGAGG
TCTTTARRAR
CGATTTGGAA
TCATTGRATT
ATARCTTTTT
TECTTTTTAT
CACTCCTACC
TGTATTTATA
TGEACTATGT
ATTTTTTCAT

CAAGGCGGET
TGGTGRAARCC
GTACGCACCT
TTGRACCCEG
TCCRAGCCTEG
TGAATATATA
GTTTTTTETT
ATTBATTTAC
CTTCCTCAGA
GTAATAACCT
GGGCTCATGA
ARTCTGTCAG
ATTTAARGTA
TTATGATGGR
TAAGCACAGT
CCTTACARCC

GGATCACGAG
CTGICTCTAC
GTAATCCCAG
GRRGTGGAGE
ATACAGGGTG
GAGCATGTTC
TTTTTTTAGT
ACATTTCCTG
TGATGCRAGT
GTTTTTGICA
CTTTACATTA
TTTARCATAC
CTTGAGCTTT
TCTAGGCACA
CCTAATGTAT
ACCTTATCAG

TGAGATATT
TARGCAATTT
ACCCAGGCTT
TAGTAACTTG
CCRACCACTA
GCTATGAARA
TCAARGTGTGT

GCCTCATAAT
GATTGCTACT
CCTEGACTCC
TTTGTACCCA
GCTAAGTAGG
BAAGCATTTT
ATAGCTALTT

CTGACRGTAR
TCCAGTGCTC
TGTTTTAGAT
GTGRATCARRR
GTGATGITTC
TTAARRTTTG

ABACCGGGGC
GCTGCAGTET
AGTCITTTGE
AGTTGAGGTT
TGTGGATGAG
CRTAATTTGT
CTTCTTGTTT

TGETATTTGC
GGRATGCAGG
GTCAGGCAGC
CTGTTAGCAR
TATCAGTATT
BRRTTTTITT

AGGTATGET

TCTETCGIET

TATTTTGGTA

TTTITTT

ARGECTTGTT
TETEETITTE

TATCTTTTTT
TATTCATTTT
TTTTTTTTIT

TCATAGACTA
TGAGRACGGAG

ATGTGCTTAR
TCTCGCTCTG

GGCTIGGAGTS
GGTTCAAGTG
CACATGCCAC
TTCRACCATGT
CECCTTEEEC
GGCCAATATA
TTTTATTITG
CAGGCTGGAG
CAGGTTCAAG
GGCACGTGCC
GTTTCACCAC

CAGAGGCACG
BTTTTCCTEC
G

ATCTTGECT!
CTCAGECTCC

ACTGCATCCC
CRAGTAGCTS

CT
CTTAATTAGA
TATATTCCTT
TETGICCCCA
CCACCTCCCA
GGACTACAGG

TGACCAGRAT
TCCCARAGTG
TTCTTATTAT
TETGTTICTG
TECAGTGGETG
CRAATTCTCCT
AACATACCAEG
ATTGGCCAGE

C TAATTTTTGT

GGTCTCGATC
CTGGGATTAC
CTTTARTTTT
TATTTTGAGA
CABCCTTGGC
GCCTCAGCCT
GCTRATTTTT
CTGGTCTTGA

CGCCTGECTC
GCCCAGCCTG
TATATGICAC
ABBGGTTTTA

GECCTCCCAS
GCATATCTAC
TAATTARGAA
CTCATTTCAA

GTGTTGGGR
TTTTTAGRAG
CRATATATTA
GGCTTTTTGC

TTGTTGGCTT
TCCTCCCCAG
TARAAGAAGG

TGTTGGCAGT

CTTTGTTTTIG

ACTTTTAGTA
TCTTARCCTC
DGGTGTGAGC
TETTTTCTET
TGGAGTCTCA
TCACGTGCRAC
CCCGAGTAGC
GTATTTTTRA
ACTCCTGACC
TTACAGGCAT
TGACCCTGTT
ATTCAATATG
TTACRRATTT
GECCCCAGTA

GTGATCCGCC
CACTGTGCCT
TTCTTTTTTT
CTCTGTTGCC
CTCCACCTCE
TGEGRCTATA
TRGAGACGGG
TCAGGTGATC
ARGCCACCAT
ATATATTCAG
GGCTTTTTAA
TCITITTTTG
CTCCTCCTAC

TTGTGTE

CICTCCTCTT

ARARGTCTGT

TAATCTTTAR

TCTGTTTTAT
TCAARGTTTT
TTTAATTTAT
ACAGTTATAT
TGRAGTATIT
TGTCTGETTT
ATGTGACATT
TTTAAGCCCT
ATCTGCCCAG

GTGTTTIGAR
TAACATTCAT

CTGATTATA
TTTARBAGGA

TGGT
BABTGAGGAT

GGTTTICTGGE
RCATTTCATT

T GCCACARGAG

‘GAAGRCATAA

AT
CATRGITTET
TTTTAATCAG
GGEATTTATG
TTARGACCRA
CATAGARCAG
GGGRAGATEE

AGTATCTTTC
TTCAGCATTT
ATAACCRGTT
ATAGCCTTAA
ARBAACTGTG

TCRARABRCA
TGRGCCTCTA

T
CTTTTGAGAG

TTTGTACTG

CRRATATTT

ATTTCCCTGT
CAGATTTCAR
TTAGACATAT
TTTCITAATT
TGTTGCARTT
ABAGCTGTGT
CCABCAAGGE
TTABAGRTTG

T

TATGGTTGGT

o
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GAATCAGTGA
ATAACAGTAG

TTATTGCTTG

ATTATGTAAC
C C

ATATTAGCTA

TTTTTTTTIT
CTGGCATCCA
CCACCGCCAR
GARTTACAGG
TTTTTTGAGR

TTTCCTTTT
GGTTGGAGTG
GGTTCAAGAG
TGCATGTCAC
CRGAGTTTCA

TTTTTTTTTT
CAGTGGCGTG
ATTCTCCTEC
CACGCCCAGE

CATTGAGACG
BATCTCGECTC
CTCAGCCTCC
TAATTTTTTT

AGTGATGAGA
ATTTACCGGT
GAGTCTTAAT
ACTGCAACCT
CCAGTAGCTG
TTTTATTATT

CLCTETCETC

CTATCTCEEC
CCTCAGCCTC
CTAATTTITT
TGETCTTGAD
GCTGGGATTA
ACAGACCTAT
CCTAGATACH
TTCTACCTAG
TTTAACATITT
AGTTAAGATC
CCTCTAARRGR
TTCGAATTAC

TCACTGCRAC
CCAAGTATGT
TATTTCTAGT
CTCCTTACCT
CAGGCGIGAG
GGCTCTGEAA
CAGTCCATET
ATGGTITCET
TARGGATTAT
CATARARTTT
CCAGTGCTAR
TTGTTATATT

CTTCGECTCC
GGGATTACAG
AGAGGCGGEG
TGTGATCCAC
CCACTGTTCC
ATAATAGGCC
TACGGAACAC
GTCCTTGGCT
TTACTTICAR
TTTGGARAAG
AGGATCCTGR
TGICTGTTAR

BGCCCCRARG
CAGTTTGGAA
CABAATTGAR
ATATTTCAGR

G!
GEGITGGEEE
AGGATGCCGT
RACAGTGAAG

T
TTGGCCAGAT
GTATARAATA
CGARCAGATT

T

CAGGTTCARG
GCACCTGCCA
TTTTACCATC
CCACCTARGC
TGECCGGCTT
AGTGTTTGAT
TCAARATCCA
ACRGABACAG
CATTTTTARA
TGITACATTT
CATCARRRAT
ARTTTTGTTA
ARBGTTAGGT
ABAGRARGGG
TGAATATTGG
GATTGGRATG

BIRGECATTC
ATACCTAGRR
ARAGCATAAT
GGRGTTTAAA
GGACTAGATC
CAACTTTCIC
ATTGRACTIT

BATCATTAGT

TTCAGTGGCA
CAGTTCTCTG
CCATGCCIRG
TTEGTCAGGC
CTCCCARAGT
TACCCTTTITE
GGTTCRAGCT
CTAGCATCTC
CCCCARRGCG
GITABRAARRA
TCTCTGTECA
CTTTACARCA
GARATTGTAT
AGCAGAGGAR
RAGRAACATT
ABRGCATAGR
GBATACAGCT
ABARCTTCTT

TARTGTTTT
AGATTTGGCT
ACATTTGAGT
TCTTATCCTT

TCATTCTTT
TGCAGTAGGC
CCCGTARARR
‘TAGCACAAGG

CCTATGTGAT
GITITGAGAT
ACTGGGARRA

CCTGTTCTIC
TATTGARAGE
ACTAGTITAR
TATGGCTAGA

TITTTTCCAA
TTTGTCTGTG
TTCCTARTTA

TTTTTTTTTT
TGTTTATATT
TCRCTTAGCT

TTITTTGTAG
CCTTTTCACA
BCTTRGTTAR

TTGCTTCTSG
AGTATGTTGA
TECATCCAGT
ccc:

T

TTTTCAATT
TATTTTATTT
TACATGAGAT
GTARATGGGG
ARCBATCCRA
CGGRETCTTG
TRCTGCRRTC
CCAAGTAGCT
TATTTTTAGT
CTCTYGRCCT
CAGGCGTGRG
ARTABATGTT
TATTTATTCT
TTCLCGECCT
GITGTRATTT
TTTTETGCCT

TITATTTITG
ATTTTGATAC
TATCCATCAT
TTTTAGGTTT
CTCTGTCACC
TCTGCTTCCT
GGGACTRCAG
AGAGATGGGG
TETGCTCTGE
CCRCCACGCC
GGCTGTAGTC

TGCCATTIIT
TGGGTACATA
AGGCATACAG
TTCAAGCATT
TGTTITGTTT
AGGCTGGAGT
GGATTCRRGC
GCACCTGCCA
TTTCACCGTA
CCGCCTCAGT
TGGCCABATT
ABCCTGTTGT

CCTTTTTTAT
GGTGTATATA
TATGTAATAR
TRTCCTTTCT
TGITTTITGT
GCRGTGGCGC
RRTTCTCCTG
CCATACCCAG
TTGGCCAGGA
CTCCCRAGET
TTAGITATTT
GCCTATCAAG

ATTTTTTTGCT
CTGETRACCA
TTRGCTCICA
GGCTTATTTC

C CATCCTCTC

TCATTCTGCT

CTGTCTCCAT

TTTATEGGEE
TTACGTCAGG
TIGTGTTATA
TTTTTTGAGR
GATCTCRGCT
CCTCRGCCTC
CTAATTTTTG
TGGTCTCART
GCTEEGATTA
TCARATGTAG
TACTAGATCT
CCCACTACCC
GBRGTTCRETT

AATAATTG
ACTTAACATA

CATGTG
ATGACCTCCA

AAGITTCICC
GTTCCATCCA

TGTTCTTGCA
TTTTCTTTAT

AATGACAGGA
CCTTTCATTC

TCTCATTCTT
ATCTGITGAT

TCTTAGCT
TGGIGCACAC
CTTGRACCTG
CTCCAGCCTG

CGTAATCCCR
GGAGGCGEAG
GGCGACAAGA

TGCTGCAT
GCTACTCAGG
GTTGCAGTGA
GCCCAACTCC

TTTCTGTETG
GGACATITAG
CARRRATTAG
AGGCTGAGGC
GCCAAGRTTSE
GTCTCARACA

A
GTTGCTTCCA
CCAGGCATGG
RGGAGRATTG
CACCATCGCA
RACARRBAAA

T

GCTATCTCT

'ACT

GATTTCCTTT
ATATGGTAGC

TTTTGGAGGE
TCCATTTTTA

TATATACCT
GGTTTTITGA

CTTAGTGATT
CTTTTCTCCA
GGETGAGATG
AGTGATGETT

GTACTAARTTT
CATCCTTGCC
BTATTTCACE
GAGCATTTTT

BCRTTCCCAC
TATCITTTGG
GTRAGTITTTGA
TCATATACCT

TCTATTCAGA

TCTTTTECCC

TTTTTTARA

GGAGCCTTCC
CAACAGTGTA
ATABARGCTG
TITGCATTTC
ATTGETCACT
AATCAGATTA

TTGCTGGATC
AARCTGTTTTC
TGAGTGTTCC
TTTTTARCTG
CCCGATGATC
TTGAGARATG

T
GTCAGATGGA
TCACTTTGTT

ATTGTITTGAG
TAGTTTGCAG
GTTTGCTTTG

CCCCTTATAC
ATATTTTCIC
CTGTGCAGCT

TGAGATTCTT
T

TTTTTGTTA T

CTATTCTGTG
TTARACTTGA

GGTTGLCTCT
TGTGATCTCA

TTTGTCCATT
CAAGRAATCT

CTCACTTTGG
TTGCCCAGTC

CTTTGGCTGT
CAGTGTCCTG

CTGTGCTTGT
GAGATCACAT

AGTATTAT
ACTATTTTTA

CTGCGACTGT
ACAGGCTATT
CTCACTGCAA

TPTTTTTTTT

CCTTTTICTT

CCCATT!
TCTTTTITTT

T TAC]

TTTTTTIARG

ACTCTBITGC
CCTCTGCCCT
cT!

CCGGGTTTAR

AGGCGCCTGT

TGTGETG
GCGATTCTTC
CACCACGCCT

RACGRTCTCAG
‘TGCCTCAGCC
GGCTAATTTT

TGTATTTTTA

GGTTTCGACA

TGTTGECCAC

ARCTCCCACC
TTACRGETGT

TCAGGT

T
GRGCCACCAC

C CATCCGCCTC

ACCTGGCCTC

TTQCTTCCAR
TARRTTGATT

FIGURE 3F

T
RGTGTTGGGA
TTTACTTACA
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GRAGAAAGGE
PCAGARAGTA
TACCTTCCTT
TAGCATTGGA

TTTTGTLARA
GAGCAATTCT
TATTTAGCAT

TTTCTCGCTA
GBTCCTTCTA
AATGTTTCTT

TTGGCRAGGAG
AAGGTTCTIC
CTTABRGGGA

AT
TABRTAGBAGC

TTCCCATTCT
ATTAGITTCT

TGCCTCATAT
AACRAGGAGTA
AGTTGCCTCE
TGCCCACTGC
AGGATAGART

CRTATAGECT
ARTTGCCTTT
ARARABTTGA
BACTTGTTAT

AATATTATCT
GTAARRATGG
TCATTTGATG
TACCACATGA
ACATTTTCAT

CTGTTGTTAT
ABGTCBARCA
RATTCACAGT
TAGCTGCTET
CATTCCAGCG
TTPGAGAACA
AGGTTGGGAT

ARGRATRACT
TTGCRACATG
BGACCTTCCC
TACTGAGCGA
GGPACTCAGT
GTTGGGATTA
TTATTTTICC
GITCTCTTGC
AGCCTTGGAAR
TTTTTTTCTT

T T

TTCTAGATCT

CTTCGT

TACTTATTAA

TTTTCCCART
ARGTCAGTTA
CTTTCAAGTC
TGACTGTART
TAGGGCTGTT
GIRGTGCCCT

CTCCEATCCT

TCCATCTGAR

TTTTCGEG:

ar

TGATCTCTT:
CTTAGACAAG
ATGAGGGATT
GTGACATATT

ATGITTARCC
ABRTGAGATA
AAGTACCATA

GTCATATGC

TGTCATACAA

TC

AATATAGCAT
BAACCTTTCC

ATGTTCAARR

CR c
TCTGCATATC
ATATATGTAR
TABATATTTG

AGRAGAATTAT
ARRRCATAGG
ATTTACITAC
AGITTTCTGA
AGTGCCCRAT
GITRTTAATG
TCAGATTGTA
TTARGACTGA

TGRITTTT

TPTTGGTTTT
TTECTGATGA

TATTCTTTAG
ACGECTTAAT

ATTACAT

TCARGGAGTA

TACACGCACA
TATATGTTTE
ATATTEITGAG
TCTAARCTACA
GATTCCCTGT

TA

TTTACTEATT
AGATAACTTA
ATATAGCCAR
TTTTATGTTG
CAGATTGARG

TACATAARTA
ARTAACTTAA
ATACTTTICTA

T.
CATATATATA
TTTTTATART
GACTTGAGTT

TAGATGGAGT
TTABATRTGA

TCATGCATAA
GCATTTTAAT

A
TCCAGAGATC

T
AATATAARRC

TGTATCAGTA

GGGTARAGAG

TTGCTCTTT
CAGAGTCTTG
CTCACTGCTG

TTTTICGAGT
CACTGTCACT
AGARCCTCTG

TTTTTETTTT
CAGGCTEEAG
CCTCCCAGET

GCCTCCTAR

GTAGCTGGGA

[l

TTTTTTGTAT
TCTCGABCTC

TTTTAGTAGA
CTGACCTAAG

7T
TGATCTGCCC

24201 GAT

24251

24301 T.

24351
24401
24451
24501
24551
24601
24651
24701
24751
24801
24851
24301

24951 RAT

25001
25051
25101
25151
25201
25251
25301
25351
25401
25451
25501
25551
25601
25651
25701
25751
25801
25851
25901
25951
26001
26051
26101
26151

TATTGGT
AGTTTGACAR

ACRAGTTTIC

TGCCCAGCTC
GARATAGGTA

TTGGTTATTA
TTTRTTTITTIT
TGCAAGTGGC
TCARGCGATT
GTGCCACCAC
TGCCATGTTG
TCGEACCTCCC
ARRTTCTTTA
ATTAGCCTGT

TABRTATA
TATACACACR

TGTTITATGT
CATACACARR

TTTATATAT.
CAGGTRATTA

GGATTTATTG

CCTGGAGCCC

TGATTGAGARR
CRCRGATGAT

TCTAARCTAT

TATATACACA
GCATATGGRR
CRGTTCATAT
CTTGGGARRT

TATATAGATR
GARACRARGT
GGTTCATGCT

AGCAATTGTIT
TGTTGARRAT
CATAGATGTE

TATTT G

TTTGTGATAT

CATCATAAC,
TCAATGATTT
ARCCCCCATC
TATGAATTCT
TTTTTTGAGA
ATGRTCTCAG
CTTCTGCCTC
ACCCGGCTAA
GCCAGGCTGG
ARAGTGTTGA
CTCTTEATTC
TTTATATATA
CACACATACA
TTGCTATTGT
TTAATACCTA
TTTAAATTTA
ATTTACTTTA

TTTICTATAG
TGGTATTCAT

ARAAT
TTTTTTCATT

TTTATTETT
TAATTTTTTT

AGGETTTGTT

GTCATTCCTT

GTECCCCGR

TTATTGGT

TTTGEGGCC
CCCARTTCCT
TAGCAACTAR
TCTTTCACTT
TRCATTTATT

GARRATCCTT
TTARTGAAGR
ATRTCACTTT
GTGCCATCTT
CTTTCACACA

CTTGCTGCTA AC

TCAGCCCATE
CAGCTATTGT
GGTTATGAGE
GATARGARGEH

AGTTCAT
ACTTCTGGCT
ATTTTGGGEA
ARRBACAGAC

GATTTTA
AACTTAATTT
CTGGATAGCA

T
TGGATTCCAG
TTECTAACTT

GTGTTTT
GTATGTGCAC
TTTCTTAATG
TTTTAATTTT
CCTCTAAARA
RACACTGITGG
BACCCRAATT
TTTTTCTTGT

TCTTTCIGAT
TCACATGICC
ATTTAGATTA
TTCCTTTATT
ATTTTITCTAA
TACAGTAGGT
AGGCATCTAG
PCAARRCARAT
ATAGAATGTT

TGCTATATAT

CARARCCCAA

TTTTCATGIG
CAGTTCCAGT

ARARRGGGTC
GGAGCAGACT

TGCAAGTTGA
TTTTCTATCT

ATTAGTT
GCTTARRRAT
GCRGTCTEGA
TECTETTCTT

TACTACTGAT

ACTGAACABB
AGCAAGETEG

GTGGCTTCTT

TT
CRBATTTCTC
GCTGGTATEE
CCRTCCTCAT
CRTCRRGICA

AAGGAGTT

TTTTARGE:
TIGGTCAGRT
RAAGGCCACCT

BACTTTACAG
TTCAGGGATA
TGATTARAAT
AAGCTABCAR

ABTTCCCAT
TGCTGCTCCT
CAGTATTTTT

CCACCTCTGC
AGTTACRAGE
TETTTTTCCA
AT

ACRTCACCTT
TTGCATTTCT
BTCTGGACTC
CTCRGGAGGC

CAATTTGGTT
CCACTGAGTR
GGTGTTATCT
TGTAGATGAG
ATGCACATGA

GTAGATTTAT
TTAATGITAG
ACBAAGGCCC
ATACRATICT
AATCTTACCA

AGATTTATTC

TGACTARTGT

TCTTTTTACT

T
ABAGGTTIAT
AATAGACCRA
ARDATTGABC

DTIGGEGCAGE
GCCTTTEATG
ATGGAATGAA

TTATTPCCAT
ATCTTCTTCT
ARGGCCACTC
CARAGAATTT

GCTGETGTT

GCRGTGTGTT

TT

TAGTAGTGAT

AGTCTTGETG

G T
ABCATCAGTA
TTTATAGCAR
GTAACTGTCT
TTTTGTETGT
AGATAACTTA

B

TTGABRAGCTC
TTACARTAGR
ABTATAGTTT

ATTRTGATTA T,

ABCTTCTTAT
ACTCTTTARA

TGTGATTT
TCCCAGCTAT
TATTTTETIC

TETGGRATTA
BCIGTTTATA

=

T
AABACTGAGT
TEGARRACAT

T
TATTTGITTT

TGARTCCTGT
GCCAGCATTT
T

T
GARRAGCTAA

TTAGTTACTA

FIGURE 3G
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AGTGTTGTCE
GTTGCTGTTT

TTGTTCCTCA
TGARARACAG
TTGGCAGARA

GFCTTGTITTA
TAATGEATGG
BAGCAAARTC

cr TTT
ATTATAATAG
ACTTAACAGT

TTTTTTAICT
ACTTTAGTTT
TCABRCAGTTG

TTGCCTGRAT

TTCCTGTAT:

TGCTATTGAR

BEGCTCCTTC

7C!
GCTGTTGACT
ARAGARGATT

TATATTTATG
GAAATGAGCT
ABARCAATGG

GRAATAGTTAA
GCTCTTACGC
TAATTGCTCT

TCCATGRACT
TTARTTARCT
AACCATTTCT

TTTTCATAAT
ATCCTAGTAR
TRTARAARATG
TGTTATCTTT

CATTCCTAGE
TGRCTTTTTC

TGETACTTTG
TGTGGEATTT

CTBTTATCT!
GCATACGTAG

TETTICTGGG
CRGATATAAC

TGCCTTATGG Al

BIGTTTATT

GTT G
CCRAGAGCAT
TATACCTTTT

GTATCTGCTG
TGCARACCTT
ARTCATTCAT
AAGTTTIGAT
TTGRAAATTAT
BAAARATAAGA

T
TGCATTACAA
TAGACTACAT

TGTTTTTAAS
GATTTITGCG
TTARAATTTT

TA
‘TARARTATAT
TTTGCGETAT

TCTTTTCATT
AGTATATTTT
ATTATTTAGT

TAGTAGATAT
ACCTTGTAGA
ATGTCRAGAG

TCATRAGTCA
GTTCTTTTTA
TTRAAABAAR

AATCTARRAT

CCTTT

TTTETGGCTY

T

GTACRGTCTC

TTTTGTTTTT
APACAGCCAG
TTTTGGTAAR

GCs AT
ATTTGAGCCA
CTARATTATG

TTATGTTTAT Al

TAGTGGTAGE
GCAGTATAAT

ATAGATCACT
ATGTGAGACA

ACTGABTAGC
AATACCTTGT

CAGARATAGG
GRTRARTARG

T
TCGCCARCTC
GIGTCATCTA
TGACTACTAT
ACBGTGATGC
GRCTGRATAT

TTTGTAATAR
GAGGCTATGT
CATGTCAGAA
ACAGAATCCT
TCACTACTCA
TCAGGGRTCH
TGTCICATTC
ARBATGTARG
CTGGACACTG
TCARATCTAG
BGGCACRATA
ATTTCGGTRA
TGTGTTGEGC

ARGAATCATA
ARARGARCTA
AGCACTTTGCG
GBCCAGCCTG
ARARRARARA

GAACATTAZA

AT

ATTTTT
ATARTTICTG
GAGGTTGAGE
GCCRAACATGE
GTGRAARRGAA
TGATACABGG

B
GCCTGTTCAG
CAGGCGGATC
TGABACCTTG
AARGRACTAR

cr

o
TEGCICACAC
ACTTGAGATC
TCTCTATTTA
TGATTTCAGT
c

GARAGTTAGA
CTGIARTCTC
AGGAGTTCAC

AXBAARAADA
TGTAAACTTG

TCTAATTAAG
ATAGTTCAGT

CTATAGTTTA
GARATTTTAGT

CATACCATAA
RAATTTATAC

T
AARTTTATCCT
TGTTATGCAA

TTTTATGAGT
ACACCACCAT

A AATTT
TTTTGACGTA

G C
ATTTATTTTC

TTGGITGE
CCATAGCCRA

TTGGTTCGTT
AGITTTGRAR

TCABTCTGGA
A¢

GGTTCTGTGT
A

TTARGCCAT
2

GTTCTGGCAR

GCAGBRRARA

TECCTGTART

TEGCCAGGCA

TTTGGTTT
TTRACABTTT

CAGTGECATG

GCCi TT

GCTATGATCA

TGCCACTACA

GGGTACAGAG
GTGCAGTGEC
GTTTGRGCCC
TCTATACAGE
GICCCAGCTA
CITERGECTG

CAGBGCGAG

TGAGARCCCTG
TTATAATCCC
AGGAGTTTGA

AACTTTRRAA Al

CCTGGEAGGC
CAGTGAGCCG
ACCTETICTCC

TCPCTTARAR
AGCACTTTGG
GACTAGCCTG

GAGGCTGAGH
GGCRACATAG

TTGCTTGAG
CTCCAGTCTA
GRAGGGGCCAG
CRGGAGGATT
TGAGACCCCA

TTAGCTGAGA

T G
GGATCACTTG

TGIGCCTGTA
GGCCTGAGAG

TGAT: CC

CATGAS

RCTGCECTCC
GT’

ac!

TTTTTTCTGA

3C;

GTGATCTCTG

CTGTACTEAC
CARATGTCTT

TTGCTICACTG
CRGTGACCCT

[
GAGATCTGGE
CCACTACATT

ACCATTTTICC
TCCCTCTGAR

CTTTCCCCAC
ACCACACCTA

ACTTGPECCA
GGGCTGCART

TATTTATATG

TATGIGTGT

GAGCCCTGCT
AACAARATAA
TGTGTATGTA

TGTGTGTGTA

TATATATATA

GTTTGTTTTT

TGTTGAGRC

CTGTCACCC:
CCGCCTCCTG
TGCCCACCAC
TTCACCATAT
GCCTCEECCT

GEC TG Ci

GETTCRARCG
CATGCCCAGC
TEECCAGTCT
e

BATTCTGCTEC
TAATTTTTGT
TETCTTGRAC

ATCTTGGCTT
CTCAGCCTCT
ATTTTTAGTA
TCCTGACCTT

GAGTCTCGCT
ACTGCARCCT
CCRGTAGCTA
GRGACGGGGT
TGGTCCGLCT

A

TCECECCTG

GCCCCCATET

CACABCCCAG

T

TACCATTT

TCTGTCCCCA

TTGATCCATG

TTTCCATCAG
TGCTCCACCT
GTTTTGCCTT

GT
GTGACCCCRA
‘TTCTAGARAC

GCARCCAACA
TTCATAGARR

CTGTTTGCC]
ATTTAGCTTC
TTAAATAATA

TTTETGTCT;
TTGATACTAT

CTTCTTTC
AGATCAATAG

CTTGGCATAA
GITCTATTTT

TCTTTTGAGA
TGICTCTTTT

CCTTTITTTT

TTTTTT!

CAGGGTCCTG

CTCTATCCOC

CGATCCTTCT
ACCATGCCCA
CCCAGBCTGE
CCCCTCTACC

T

TGATCATGGC
GCCTCAGCCT
GCTAATTTTT
AGTGCAGTGG
TCCCTECCTC

3

CCARRGCAGT
TTCTTTTTGA
TGCCGTTACA
ABGTGATCCT

GTTECCCAGE
AGCCTCCCAR

ACTAATTTIT
ATGGTCTCAR
AGTCCTGGRA

GTATGTTTTE
ACTCTTARRC
TTACAGGCAT

CQTTEECTTCC
TGGGACCACA
GRCAGGGTCT
GCTCACTGCA
TCCACCTCAG
TAGIGRTGGA
TCAAGTGATC
GRGACACTGC

FIGURE 3H

G
TGGGCTCARG
GGCATGATCC
CACTCTATTG
GCCTCTGTCT
CCTCCCGAGT
GTTTCACCAT
TGCCTETCTC
ACCTGGCCAG
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TGATTGCTET

TRGTITTTTT
CATTTGATTG
TTCABATAAT
TTGCARGTAA
AATGGCATAG
AGAATATGGT

ATAGCTAGAT
TGACCTITGA
GCATTCTTET
ARACAGRATA
CCTTTTCCTT

GITTGARRTT
ARATTGAATT
GAARGTTTAAG
AAATTCCAAC
TCCTTCCCTT

CITATCCATC
ACTAGRATTT
GCTTGCCTTA
TTCTCCATCC
ATTARTCTCT
CCCCTTICET

CPTCTCTTCC
TCCCCTTTCC
TTCCCTTCCC

CCCTCCCCTC
TTTTCGCTTT

CCCTCCCCTT
CACCTTTCTC

TCCACTTTT
CTTTCCTTTC

TTCCCTTCCH

TTCCCOPTTT

CCCTTTCCTT

AGTTGATGGA
TATGTACTTG
AGCAATAGAG
ARRAGTCAAR
ATGCTTTGAR
TTCCTTTECC
ACTTTCACTT
CTTTTCTCTT
TCCCCTCCCC

TTTTCCCTTT
CCTTTCCCCT
CCCPTTCCTT

CCCTTCTTIT
TTICCTTAAG
CCCCTTTTCT

TTCTTTTRCT
CCTTTTCCCT
CTTCCCCTTT

TTCCTTTTCC
AAGCCTTTTC
CCCCTRTTCC

TPTCCCTTCC
CCTTTTTTAA
TTTCTCCTCC

TCTCCTTICC
CTCCATTCCT
GTGTTECCCA
GCCTCCTGAG

TPTCCTCTTC
TTTCCCTTTG
GACTGGACTC
TAGCTGGGAC

TCTTCTCTCC
CTTTCCTTTC
ACTCTTGGGA
TATAGGCAGE

TCTCCTOTTC
CTCTTTCCTT
TCBAGTGATC
‘TGCCACCTCA

TTTCCCCTTT
TCCAGACAGG
TCCCACCTCA
CCTGACTANG

AGTGCTATTT

TTTCCTGCTG

TC;

TCGTGTCCTT

TTCARCTTTA

AAATGTCTGE GG

ATCTTCATCT

TCACCAGECT

GACTTCCTCA
TTCCTBACCC
GCTTABCATA
TTTCAGCTAG

GAGTTTTAGA
TGCCAACTAA
TTATTCATGA
CCCTTCAGTA

GATGTTCTTR
AARGATTACC
GRACAGGRAC
TGIATCAAGR

ATTTATCTGT
ABRGCTCAGTT
CTCCAAGTCT
TARACGTTCA

TATTGGARA
RGRCTCCTTT
ARGCTEGTCC

CRCAGAGAGC
ARCCCATGGT

ACTTRAAGGET
CCACAGGCTG

TCCTTAGA
TTATGGAGAT
CACACATGEC

CRGCTATTGT
TEGCCCRGEE
GRCTGGCAGT
TCCTCAACTA

TTCTTARAAC
TAGTGTATTT
RAGCCRRARAG
CAAGGAGGEG
ARAGRGITAAR

TTATGCAGT
TATGTGIGGC
ATTAGACACC
TCTTTGTACA
ARAATTTARA

CCTGTAR

TCCCAGCACT

TTTTTTTTCT
CCRAGACCGT
CCTCCCCTAR
GTGCCCAGGT
TAGGCCGEEC

o

TCRGEAGATC
‘TRRBAATACA

GAGACCATCT
BRABATTAGC

T
TGGCTARCAC
COCECERGET

GEGGGAAACT
GGCHEGCECT
-

G
CCTGCAGTGA
CGAGACTCCG
GGCAGEGTCT
GCRGTCCTCC
CATCACACCT

RGGCTGAGEC
GCCBAGATCG
TCTCABRRARA,
TECTETCTTG
CACCTTGGCC
AGTCTTCTTA

T
T2ARABAATA
GATTTCATTC
TTGTTCCAGG
TTAAGCTTTA
TTTARTTTTA
AGTGEATTTT
GCCCTTRACT
CCAACAGARA
TTAAGCTCAT
TCTTCCRECE
GGRCCAGCAT
TCTCRACCCT
ATGGTGGCTC
GATCACGAGG
CCATCTCTAC
TETAGTCCCA
GGEGGCGEAG

CGCCACTGCR

CTCCAGCCTS

GGCGACAGAG
T

CCCAGGCTEG
TCCCCAAGTG
ABBARATCTC

TCACBARCTT
CTGAGATTAC
TTTTACCTAT

TAGGATTT
GTGICCTGAG
CACTCTGTICA
ACCTCCGCCT
AGCTGAGACT
CTTITTIGAT

TTGGAACAGA

GGECTCCRAG

CTGGCTTCAC
AGGCATGAAC
GRATTTGCCA
TTTGAAGACA

GGCTATCAT
CCCTGGCTEE
TTCTGGCTCA
ACAGGTGCAC
ACAGACAGGG

TTATTTTATT
RGTGCAGTGG
ARGGAATTCT

TTATTTET
TGCTGTCATG
GCCACCTCARG

GBRTGCGGICT
GCTCACTGCA
CCTCTGAAGT

ACCT
TPTCTCCATG

C
TTGTCCAGRE

TTTCTTTTTT
TGTTTTTARG

T ARTTCTTTAC

AGTGGEGCTA
GCTGREGTGE
BACATAGCGT
GTGETEETGT
CTACTTGAGC
GCACTCCAGC

GGCTTCETGT
GAGGATCGCT

TPTTCCTES
CTCATACCTG
TGAGCTCAGG

TACTCCCAGT
AGTTCGAGAC

GTAT,
CCTTCGGGAG
TAGCCTAGGC

GACTTCCACC
GTGCCTGTAG
CTGAGAGGTC

e
CCCCATCAGG
ZAGACTACAG
GAGCARGAC

AGATCTTCAG
TGAGCCGTGA
CAGTTCCCCC

TTAGCTGGGC
GCAGGABRGAT
TGGCACCACT
ACTCTCGCCT

s

TGECACAGGT

[y
TGTTGAGGAA
GCAGGTTTCA

BAGGCCTEA
PBAAGTAGCC
GCABRCATTTG

TEAATCAAGR.
TGACTAATCT
CTGCAAGTTT

TTATEAAA
CTGTCTATCC
AGTCACCAGT

T

TEGACGAGTA

A

ac’

AGTTATGTGE
TTAATTTATT
CCTECAATTG
GGTCTTAGCT

GTCETTECCT
GGGARCAAGC
GATARAREAG

CTTTGCTAGA T

GAGRARATGC
TGACCCTTET
TECATGATTC

TTTGTTTT
GGCCAGCATC
GCGGTARGTT
AGTGCAGCAT

TTCTTTACEG
TTCAGRATAG
CCATGRGTAC
AGTGGTTTTG
TCCTTARRAR
AGTGTTTCTC
TATACCTCAG
ATTGTCTAGT
ARGTGGCCTT

ARAACATCTT
TTTGGGGRAT
ACTGCCRRAA
ATAGAARACC
BAGTCGGCCA
TCCTACCTAC

GGARTCTCTG
TTATATCAAT
AGATTCCATA

TCCTTGTTG
CTGGERAGCR,
TATACTTTTT
TARTATTTTG
TTTAACATTT

TAARAAGGAC
CATATICTTA
CAGTCTTTTT
GTGCTECTGA

CTGTGCCAGR
CCCATTTCCT
CCTTCTCCTT
TTGTGGATAT
TGARATACTT
ARCTAGITGT
AGAATAGTTC
CPIGTTCTAG
TCTGCATTAC

[& 2

CCAATATICC

TTTTTTT

AC
GCTTTAATAR
TADRRATGAA

TCCTCTTCCA
ARATATTTAA
TATCATTGGA

CTGTRATCTC

AGCACTTTGG

GG

T2
TCTTGAGAGA
CTTGCTATAG

AGGAGATCAA
RARTACRACR
CTTGGGAGGC

GACCAGCCTS
ACTAGCCAGG
TGAGGCAGGA

GCCARCATGG
CGTAGTGGCG
GAATCACTTG

T
CARRATCCTA
GGCACCTETA
AACCCAGGAG

FIGURE 31

CPTTTCTTT
ACTGTAATAG
TGGCTCACGT

C BGCTGRGETC

TGCTTACTAA
ATCCCAGCTR
GCGGAGGCTE
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CRAGTGRGCCA

BGATTECGCC

ATTCACTCCA

TC
TTGGTCTACT
CATTTCTAAT

ABAATTARRY
AGACTTTACC
GGGGGTTATT

GCCTGGGTAR

TCCTATTCTG
TEGTATATTA

TGTGECTGAT
AGATATTTGE

ATTGATGGGA
AGRGCATATG

T
TGATTTAACC
TAAGTAGAGC

CCTTCACCTG
AGCTAGCCAA

TTTTCCTCCT
RTACRTGTAA
TERGTTCTTC
ACCATGGATA
CTGAGGAATT
ATTARATGTT
TTTGTATTCA
TTTTCACCAG

TGACBCTAGT
ARTGCACARR
ATARGTATCT
AGTAGGCATT
CTTTGTTTAT

T
ATACTGCART
CCBATTTAGT
TTTAGTATGT
AARTGRATTA

TTGAGTTTGT
CTCCAGCTTC
AATGAGAGCA
GGAGARTCRAG
ATTTATTTGT
ATATCCACAT
TBAGATATGT
CATTTATTTT

GTTCCTTATG
CTTAGGGAGAE
TGGCTATAGA
TTTCTGATTT
ARRBRCAAGTA
CCTTTAACCA
ARBATGATTC
TGAGGGACCC
TGTATTTCCT

AATATACAAG
TTARTGTTAC
2BAGTGTTGC

TAGCTGTAGT
CTTTTCTGGA
AGCGTTTATA

GGETTTTCTAT
AACCCTTCTA
GCAGTCCTTE

CATTATTG

CAGGTGAGTT

TCITTTTITA

CATCCRRACT

GA

GABTICAACAA
GTTTGTGTAG

AGTCAGGAGT
CTAGTGTTGA

CTCGAGGTTGA
TCRAGATTTIT

TCTGGATGAA
CACTCATTCA

AACGTARARG
GITAGARGTT

CTAGTTTATT
TCATGTCTTG
ATTGRRTACC

TAGGTTCAGR
GGGACTGACH
GATGTATACT
TAGTCCTTGT
TBCCGTETET

CTGGTGGGAT
TATTGAGRAC

ATARAAACAC
ABRGCTARGEG

TTTTGTAG
CAATGTAAAC
TCATATGGAG

GCAAGGTGAC
GATTATCTGS
GRGACTGTRG

ATTTCAGCAG

BGACGCARRG

GTATGAGGAR
ARRCARA

CTGECTIGTG

TTTTARACAG TAC

TTTCTGECCC
A

GATAARTGAAR
GCATTCITTC
TGTCAGTGAC
TATCTTGOTE
ARTTCAATTT
CATTTARTAT
AGGATATATG
CCTATTTATT
CAGGCACTGG
AGTTTACATT
ATATCRAGATG
AGTGACTTGE
CCTTGCTAAT
CARGCTGTAG
ATTCTCAGGA
GTGCGECTC

BGTTGAGTG;
TGAGGGACCA
GRTAGGAAGT
TATCTTGGECH
TARATCAACAC

ACAGTTGAGR

GCATCTTAGA

-
AACTGRAGTC

CAAGAGGTAG

GATCGTGCGG
CATTGGTGGG
GCCCAGTTGE
AGGRATTIGG

GGCTTACAGG
TTTTGAGCAG
TRRACAGTTG
ATTTTCTGAG

TCCTCATARG
CRGAATGACE.
TIGIGCTGATG
GAGATRTITC

T TCTGTTTAAC

BCCATRATIC
CCCCACCLCe
GACARTCTAG
AGATTACAAC
GITCACCATT
TGTTTTGGTG
CCCARGCCTC

TCTCACATCA

CTATCTTTTT

ACTTGAGT.

TGRARGTGTE
BBETAAGRTAT
ATCCTGGCTT
TCCAGTGACC

TCCTCCTT!

TTTCTTGCTA
TCTAAGTTAR
TTAGTTTTAT
TCTCGAGTAG
AGITTAGCAR
TGCACATACH

TTTGGCTTIC
TACTTITICT
TCTRGGGTAT
GATTCCTTCT
CARATTTCAA

CTAGCTTCAG
TARATATTCA
RATATACTGT
CCAGGTGCGEE
TCAGGGACCG
BBAACCCCAT

T

GTTTGTCCTA
TTCCTAGCCA
AGCCTTTATA
TGETTCATET
CTTGAGCCCA
CTCTACCARR

AAAATCATCA

TGTTTCTAR
CACCTTAGAT
TTTTARTTGA
GCAGGTCTCA
ATTTARRTCC
GTTGAGTATT
GTCTGGARARR

ACACTATGAA
GTAATCTACT
CTCTTGGATG
TGATTCATTC
TATATGCCTC
AGTACTATTT
ACAATGCATT

GCTTTTTAA

CTGTATTECC
GGAGTTCRAG

TT
AGCACTTTCE
ACCRGCTCAR

GTTTTTGAGK
GTGECCARGG
GCRACTTGEC

CCAGCTACT!

TIGTCCCATG

TTGCTTGATC
GTACTCCAGT

cT

AG

TGAGCCACAG

GARTGAGACC

ATGGGCARCA
[e?

GT

TTAGT

TT

CTGTCTCAAR
CTTGATGAAT
c

kY

GATTTAGATG
ATAGCTATAZ

&

A

ARGAGAGCAG
GGTCTTARGT

ACTAATACTG
TCTGTTTCTT

TGTATGCATC

TRATARATET

TCAGTGAC

TAATGACACA
ACTTAAATGA
ACTGCAGRCC

T
GCRCTAGGTT

TTTTGAGGGT
ACARAGATGRA

ATTTTTCCTC
ARACAGTCTC

TGTTTAGCA
TGAGAGTGCA

TARBAGATTG
CCATGGGRGC
CAGTGATGAG
ATGGCATCTE
GRATCTGGCA

CAGACAG

TGGATTTGTA T

GCAGAGCCCT

o

GTGCRAGCAR

CCCTCTCARAC
AACARGGTCC
GAATTAACAC

ACCATTGCTG
TTARGTGACC
TTTATATCRT

ACACAGCATG
ATTTAGGTIT
ATATGAGCTA

ACACACACAG
TGGTGCTTAT
CTACATTATT

CCT T
AATTGAGRAT
GTGTATTTCT
TTAATGCRTS
TCTTICTGCC
ATGCTCATGT
GATTTTATCT

GRCTTGTCCC
CCCTCTTCTC

TCTTGTATT
CTGTTGACCT
CAGCAGCACE

TCATTTAT
TCCATACCAC
GAGCTGCTRA

TTTGCTTTAT
TCCCCTTCCT
GCGCATATCT

TTCYTACCCR
CCACCCTAAG
CCATCATTGT

TGCTTTT!
TAGCCCTTTT
ACAGARTACA

CTGTTTATT

ccT

TGAGCTCTAG

-

cc

TTATATCATA
GCTAARCTAA

TARTGTTAAA
ATTGGGARGT

ABRABARAAR
GTTACGTGAA

ACTTRAAAAR
ATTATAGTTA

TTCATTTTTG
AGGTCATTGE
TTAGTAGTAA
TETAGCTTCT

FIGURE 3J

TCCATGTAGE
GTAGRAGTAA
ACATGTATAG
AGABATATAC
TGABAGACCA
TAGCTCTCCA
TTCCTGCTAT
CTGGETCCCC
GTGTAGTAGA
CGGACCTCTG
TCACCCTAGE
TTTTTTTCCA
GCACTTTARA
CCCCCAARAT
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GATTAGATCT

GGTARCCSGG

i

BGTTGCIGIC
TTACTICCTG
TAAGTGTTTA

CCCTTTGGRA
GGCACCGGTA
CATGAGRACA

CCTTTTCTTT T

CGTATAAGAG
TCAATATAGT

CAGTGTTTT

CTTCCAGTCC
AGCCTTRACA
CCCCTATGCT

CTATCCAGCC
AGTCCCTGAG
TGGCCARBAT
CCTCATCTCA

CPCTCTETGE
CTCCTATATG
TARAATCTGG
TTCAGTGGCT

TPCCTARCAC
TCTACACATT
GGGTGACTCC
ACACATTGGC
GTTCCATCCC
TCACCACCGC

c

TTCAGCCCAT
TTGRATCAGA

CARRTGATAC
GCGTTTCTGA

TTCCTATCAC
TATTCTCCAT

CCTTTCTCCC
CTCTCTCTCC
TAGTAGGRAC

CCGTGECCAT
TAGTTCATTC

ATCTTCCATC
TGCACTTEGC

TGGTCTCTCT
AGAGTAATTT

CGCATCTTAC
CTCCTTATTA
GTTTCAGTCC
TCTTTCCCCA

CTATARCTCA
TGLCATTTTC
AGGGCCTTTG
GATCTTTGCA

CTTTCCTTTG
CTCCACTCTC
CBCTTGCTGT
TABCTAGGTC

CTTCCRECT
TTGTARRRTG
CRACCAGRAT
CACATGGTTG
CARGCCTTGCT
TCTCCCCTTA

ATCAGCCCCA
TTGCACTARG
TCTTTTTTCT
CACACTTACT
TGGGTATCTC
TTGCCCGCCa
CAGGTTITTGG

TARCCTTACA

BABATATATC
CCRATCTGAG
TGCCTCACTA
GRAATTTAAT
RARRTCTAGR
AGTATGTTCT
TGGGGTGITC
GIGAGCTCTC

ACTT! G
CTGCCCTGTT

GeeT T

TTATTITGTT

CTCCATCAC:

CATRECAGCT

ARATARGCAG
GTTGATGGAT
AGAGTTGGTC
BAGCTGATGT

GCTCATRTGC
ACTTTGACTT
TTATTAGGAR
TAGTGTTAGC

ATCTTTCCTC
ACTCACCCAT
TTTGGCAART
TTAGCTGTITC

TABGTCATTT
TAAATTAAGG
BAGTATTTTG
AGARTTATGC

ARCCTTTGEG
GARCACCARRA

Al

ACBACCTGGA
CATGAGRAGG
GCGTCTTCAG
ATITGTIGAC
ATCAGCTATG
GTCATCTTCA

ATATCTIGTT
TAGTCCGTET
GCCRRGARATA
RAGACTARCCA
CCATCTTGCT
ARRTGAGAGT

TTTTTTCCG

T ARCH

TTCCATTATT

ATTAATATT.

CTTATATATT
TATARCATTT

TGCTTTCCA
ATGTARATAR

A TA

ACTGEGTGCT
RGRAGRRART

CAGIGITCCC
GGTCACAAGA
CAGTGEGCCT
GGGGATTGGT

GTTACAGTG

TT

CCTGCCTTCR
C TT

TAGGCTGTAG
GCTGCAGTAR
GTATCTCATT

TTCTGCACAT
GITTCCARTT

o
BGGRCGTTAC
TTRATGACTC

CTT, A
TAGCACTTTG
AGACCAGCCT
ARARBTTTAG
GAGGCTGAGG
2GCCAGCATT
CRTCTCEEEE
ATACCAGCAC
CGBRACCAGC
AARATTAGCA
CTGAGGCAGA
ARGATTCTGA

TATATTCTTG
GGAGGCCARG
GGCCARCATG
CTGGECATGE
CAGGAGRATC
GCECCACAGC
GEABRARGRA
TTTCGGAGGC
CTGGCCARTA
GBCATGGTCG
ABARTCGCTT
CACTGCACTC

GCCGBGCACE
GTGGETEAAT
GTGARRCCTC
TGGCACGTEC
ACTIGRACCT
ACTCCAGLCT
RGECTCCECR
CGAGECAGCT

GTGGCCCRACA
CACCTGAGGT
ATCTCTACTA
CTGTRATCCC
GGGAGGTGEA
GGGCAACRAG
CGTEETEECT
GGATCRCAAG

TAGGECTTT:
GTTCTCACRG
CCCAGGRARG
ATCTCATGEC
CCTATAACCT
CAGGRGTTCG
AARRTGCAAR
AGCTACTCGG
GGTTGCAGTG
AGCGRAACTC
CACGCCTGRG
GTCAGAAGTT

TGGGCACCTE
GARCCCCGGA
TAGCCTTGEC

CTGICTTTAC
AGTCCCAGCT
GGCAGAGGTG
AACRGAGCGA

o

CTTATCTATA

ARRACCCAA
ARABGGARAT

GAGGCTAATA

T TTCG
AGTCRTTTCT

ATTTATTCT
GCAGRTARGT

ATGCATTCTA
CTTTCCACAR
TRGATGGGTT

ACTCGEGAGE
GCAGTGAGCC
GACTCCGTCT
TCCAGTTART
AGCCTTTTTT
AGGGGABGAT
GGTTGABGGG

CTGCTTGAGA
TGCTCCAGEE
GAGTTGATGC
GGGATTTCAT

ACCGCATTTT
AGTGTCAGCT
TACBTGGCTG
TCAGCCTTCT
CATTABGTGA

TT
ACTTACTGGC
re
TTCTTAGACT
GCCCRTGCCR

TCACTGTCCT
ABTCTATTTY

TARTGCTTAT
TGTGAGTTCC
CTACCTTCCG
TGCATTATAG
GGGTATACTT
ATATAGTCCA
ATCCTRATCA
AGTTCCCACC
GCTGGAGTGC
GCTCGAGTGA

CATCATCTCA
TAGAGCCATA
GGRTGTTCTT
TTCCCTGTTC
ACAGTTTCCT
CARATARRAT
PTTCTRATCT
CACAAGTCAT
AGTGGTETGA
TCCTCTEGAC

G
TRARGRATCA
AAARGTAGTT
TTCTCAGACA
TTTTCATART
CATTTTTRAT
TTCTGATTAT
GGGTGACTTG
TCATGGCTTA
TCAGCCTCCT

T
AGCATTCCTG
TCCIGTTCCC
GICTICTTGEC
TTABCAGCAT
BAGAACARATG
CRGCTTTTTA
TCCCAGRAGT
GTTGGAGGCC
TARTTGARAG
TATTTCTAAC
TTTTTATART
AGRTGGTCTC
CTGCAGCCTC
GAGTAGCTEG

GTGTGCCACS
CTTTATGTIG
CATCTCAGTT
GGCCTABATG

AGCCTGECTA
TCCAGGCTGE
CCCCAAAGTG

TTTTTCART
TCTCRAACTC
CTGGGATTAC

TTTTTGTAG]
CTGEETTCAA
AGATATGAGT

TTTCTTTCA

TTGRAGTTTT

TCTCAGCTAA

T
GGRRCICAGT
AGCTGTGAGT

TCCTTTTCTG
CTTATACTCA
TCTAATTGCT

TTTCGTT
CGTGATTTAR
CABRRATCCT

GTGAARGTCT
TGRATGAATC

CACTGGCATR
ATTCRARACT

TTTGTGATTA
TATATTTTAT

AATTCTTAA

GAGTTTTARR

AGTGATTTCC
ATGTAGTATA
TGTTCCCARA

TGARTTATIT
TTAAARACGT
TCACTGCTGA

TTACTTGTCT
TAGTTAGRAT
ACTTTGTTGA

TGGCCATCTC
GTGTCAGCCT
ATGGACTTAC
AGCARRAAAA
CTTTGRARGA

FIGURE 3K

ABAGAACACG
ACTGAGCTGEE
TGAAGTGCCA
TTCTTCCTTG
TTTTCTGCTC
GATGARRGTG
TCITCARCTT
RACAGAGCTTT
CCAGTCTCTG
CCTAATTAGA
ATTGGCCACC
TGTCACCCAG
GACCTCCTER
GACCACAGGT
GATGTGGTCT
GCAGTCCTTC
CACTGTGCCT
CTGCTEGCTC
ARTTCTACAT
TAGACBAGRA
ATTTGCTTTT

TAGCTATCTT
AATTTTCTAR
ARARGGAGGC
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G
CCAGGCACE:

CCACCCACTG

TEACAAGGTT

by

T
TGCTGTTATY

AGTGAGECTC
G

RRAGTGAAGT

GACTTGCTGA

TTATTARCCG
TATATCTCAT
CCCATTTGCA
GAGCCACACA

TTAATTCCCA
AAGAGACARR
BAGCCAAGAT

TCCCARATCA
RACARCAGAT
AGTTTTICTT
ACARGCTTTA
ACTTTTGACC
ABTGTACTGA
GATCTATGTIC
TGATCTCAGA
AGARBAGTGC
TTARBRACTTT
TTGAGTTTAC
TCTAGGATTT
CTTGGTAAGT
CCCTTGTGTT

AGCTTATTAR

TTTACTGTTT

ATBABAGGCA

TCATGETTTC

TAACTTAGGT
TAGTTETGGA
AGGCTATTAT
CTTCCATTTT

RATARGCATT
GTAATGGGGA
CARCTACTGA

A TTGTTCTGIT

TTAGACTAAC
TCTCCAAATC
TTTABGTGGET

AGCRGAGGGA
CATATTCAGG
CBATAGTCCT
BATTCTGATEA
TTATGAGGTC
CARRTATTAC
ATABATATTT
TTTATTTGCT

TTATCTTTCA
CTTTTCATICT
GCAATTATTG
TTTATAGTGT
ATCTTTTTTT
AATTGGAAAT
AGTTGGCATE
TAATGTTAAT
TCTCAACTGA

TC:
TTGTATATTT
CTTTTATAGC
TTGARTCTTT
GTATGTARTC

CTTTTTATCT
ATATCTTCTC
TARATGACAG
ARGGAGCATT
CCATRGCAAC

TTCi

CTAGRATGGC
GCTGABTTTT
TAATCTAART
ABGGCCCTGR

GTTTTCTAAC
GCTTATGTGA
CTGAARATCA
AGATTGARRG
TTTITTTICA
AAGAACACCA
GTATGGCTTT
ATTTTTAATT
GEEGTAGACT
GTCTAATATA
TTGAGGATTA
TGAATGAGAT
CAGTCCGTTA
AAGTTATTTA

TTTTCTGGTC
GCARACCAGA

AGTGAARRCA

ATCCAGTTAT

TTTGCGTGCCA

GTGTCTCAGC
TGACGCTTG

TTTTCTGRCC

TGTCRAGGOT

T
s C

TGARCTCCAT

GGTTTGCACT

GCCTCETCTC

TGTTTEEACT

AATATTTCAA
CARGCATCAA

ATTIGTTCTC
CCTAARACAT
TCTTTACAAT
TCCATARGRA
TPGATGATGT
CAMTTGCCTG
TATCCCTATT
TETCTTTGTA
AGTAAGCARG
TTACTTRATT

CAAACTAGCC
TTCTTTTARA

TTTC \GA
CATCAAGCCA
GATCAAAT

GGTGCTCACA
GGARCATCCA
CGRTATCTT

CTTTGCCARA
TTCETCATCT
TAGAABTAAT
TTACATTACA
TACAGGGTCA
TTCAGTTCTC
ATGTAGITIS

GACTTGTTGE
ATATTATACA
ACCCAGCACH
CCCTCACRGC
GATTGTTAAG
CTTTTCTCTA
ACTTTCAGGT

CITCATCTGT
TTATCCTCAR
TTTTRACAGTT
ACTCTTGTGA
CGACTIGCCC
CAGCCATTTC
ACAGTGGAGA

TTGGACCTAA
ATTAGTTAGR
CCTCAGTAGR
TCTCAGTCTG
CCTGGACTAG
GCCABATTGT
BAGTCACTTT
GRCCATAGTC
TTTTACTCGE
GGTTCAGAAC
TTIGGTGTTAG
GTAATCTGTC
AGTCTGCCAC
AAARGETGAC
TATACAGCTT
CTAGGARARR
CATTTTTTGT
ATTACTGATA
GCTTCATGCT
ACTTGAGTAG
BTGCTCAGGC
BCRACTGACT
GABGGGTGATG
ATTGARATTIA
BGTTRCTTGT
CACARATCCA
TTGGARATAT
TATAACCTCT
TGGARCATGH
ATTARGITGC
ATAGTCACCT
ACAGTARGAR
AGRATTTRCT

GTTTTTGTTT
TAGCAGCCAT
CGARCTGCTG
TTATTTARAR
TGARACATAA
ATRRACRGGA

™
GTCTAGCATC
ATECTGATCA
GTACAGAATG
GTATATCTTC
ARAGCAGATT

[y
ACCTTTCCTG
ACAGGETCAG
TTCTABTCCT
AGGGTAGAGA

T
CTGTCAGTGC
TTGATAGGAA
GIGTTCTGIC
CTTTTAARAT

ACTTGTTTCA
CTAGCGATAA
TCCTATGTAC
TGCTTTTGAT

TTCCCTTTTC
ABATTTACTG
CTTTGAGAGG

TCTCACTTAG
ATGAGGCTSG
CCGAGECAGE

GCATGETGEC
CAGATTGCTT

TATCCTTAGG
TTATCTGITC
TCACBCCTIGT
GAGTTCAGGA

vy
TGTTCATAGA
AATCCCARCA
GTTGGAGACC

AGCCTGGGCA

OCCCATCAC

GAGGATCACT
CCAGTGARCT
CTCARRRARR

CATGCTTG
TGAGTCTCAG
CCRACCTGEG
TTTACTGATG

TAGTCCCAGT
AGGCGEAGET
CGACACAGTG
BATGITGGCC

AR
TACTTGGGAG
TCCACTGAGE
AGAGACCTTS
ACAGRATATT

TTAGCT
GCTGAGGITE
CARBATCAGG
AGAGRCCTET
ARCTARGCAT

TABGTTTIT
CTTTTRTGAR
CTEGAGCTCA
TCTCTAATAR

.

TGTTGTCCCA
AGAGTTTGRA
ARARARARRR

CTRGACACCT

GCCRCTTGEE
GCTAGCTTAG
AGBRATCATA

ARGCTGRGGC
GCARCACAGC
TAGITICAGT

T
AGGAGGATTA
AARGACTCCCA
CATCTGARGA

T

A TTTAATTCTT

GAABAGGATA

TGTTTTGTCT

AGTCATARGG

TGTCACTTGG

T

CAGATGACRA
ATARAAGGGG
AGGAAGGAAA

e
CRARTGCTGT

TGCATTTT:
TAARACAGTS

T T
TTATTGGCCE

TARTCTCAGT
AGTTCGAGAT
ARTCAACCAG
CTGAGGCAGG

GCTTTGGGRG
CAGCCTGGCC
GCGTCETGET
AGAATCACTT

GCCRAGGCT
ARCATGGTGR
GCACACCTGT
GAACCCTGGR

GRGATCGIGC

CACTGCACTC

CAGCCTGRGE

pe
GGCECAGTGG
GTGGRATCACC
ARCCCTGTCT
ARTCCCAGET
AGCGGAGTTT
AACAAGAGTG

TTTPTTTTTT
ATACTTCTTT
CACTGCARAA
GGCCTATGEC
ABACARARRT
CTCATECCTE
TARGGTCAGG
CTACTARRAA
ACTCGGGAGE
BCAGTEAGCC
ABRACTCCCTC

TCARRR;
ATCACAGCAC
ARCRCCACCC
ARATTAGCCA

T
TTTGECTRAGEC
TAGGCARCAR.
GGTATTTGAG

TTGGCTGEEC
TGAGGCAGGR
AGTGAGACCC
CCCRGGARGT

TTIGCGCCAC

TGCACTCCCE

CCAGTTGACC

TC
GGATCACTTG
CBTCTCTACA
TGAGECTGCA
CCCCCACTTT

AATGCCTETA
AGTTGAGTTC
ARARGTACRA
GTGAGCCRAG
ATTTTTGACT

T T

GCTTGEEERC

AGBTARATTT

FIGURE 3L

TAACATTTGT
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44951
45001
45051
45101
45151
45201
45251
45301
45351
45401
45451
45501
45551
45601
45651
45701
45751
45801
43851
45301
45951
46001
48051
46101
46151
46201
46251
46301
46351
46401
46451
46501
46551

46601 A’

46651
46701
46751
45801
48851
46301
46951
47001
47051
47101
47151
47201
47251
47301
47351
47401
47451
47501
47551
47601
47651
47701
47751
47801
47851
47901
47951
48001
48051
48101
48151
48201
48251
48301
48351
28401
48451
48501
48551
48601
48651

TTGTGACTGA

TTTTTAACCA

ATATGGGTAC
GTAGAGCTGA
AATTGCTAGT

L
ATCAGAGCTC
TAGCTTCTAA
GTCTGATARG

TTTGCCCACT
ATGTTTGCAT
ATATTAATAG
AAGCTTGATT

GCCATGTTTT
TGITTCTATG
AGGACAGCTT
TTTTTAATGA
TTAGATTAAG

GAAGGCTGTA
TGAGRCCTAT
ABCTACACTTT
CATTGCTATA
TGATTTCATA

ATAATTTGTT
TCGAGGATTA
ACATATTCCA
GGARCARACA
ACATGATCAR
TTGGTCATGA
CTTAABAACC
ABARTTGGCT

TTCTAAGETA
TAARCRATET
TGCRATGGTC
TGTGGAACTT
CARGCCCTCA
ATTGTATGET
ABRGCTTITAT
AGAGTTTAAG
GTGCATATTT

CCAGGTAGT

TTACTARGTG

AGGTGTCGTT
TGGGACCGGC
ABRAGAACTGC
GCACCACTTT
TCATTTGECT
GTGAGATTCT
GGACTGTGTT
TTTTTCCACT

CRAGGAATG3
CCTCTATGGA
CABRTABCAGE
GRACAGGTAA
AGATTARAGG
ATTTGAGATT
CTTCTACATS
TGAGAATGAR

TAC TT
GICTCTTITE
TTCATACARA
ATATTTCCCT
TTGGCCAATA
TGTACTTATC
GTGGGCTATA

GICRATGGCR
ARACTTTTCT
AGGCAGGCTT
CTTTTCABCT
TTAGCRGCTC
TTCCAACCCA
CACAARACTG

TATGTAACAR
BATATCACAG
ATGGETAARTA
GARARTTAR

\CCATTTCTC
TTGTGTATGT
ACCTTTGTTC

T GCCARRCAAT

ATCAGTTTCC
CTARGACTAC
GCAGTGCARG

TGGCTTATTT
TTTTABATAR
CTTCTGLTAA

‘TAACAGGART
TTCATTETCT
ARCAGACTTG
TTCTCATTCA
CTACTEGTTT
GGATARRATG
CCACCTTGTS
ARATTTTARG
TTTACTACTA
TAACTAACTT
ACTGTTTGCT
GCTGATCATT
AGCAGRGTTC
AAGRATGTTT
GBATGRATGT

GTCTCTTTIT

c

C TGTGTTTTTC

TCACTTGRAR

GTARTTTATT
TTGITTTITG
TGECAGTGGCR

TTGCTACTET
TTCITTCTGA
CAATCTTGGC

TTCTTGARR

o

T
GACAGTCTTA
TCTCTGCARC

GTATGCTACC
CICTGTCACA
CTCTATCTCC

TGATTTTALT
CAGGCTGEAA
CAAGTTCARAG

CGATTCTTTT

ARCATCAGCC

TCCCGGGTAG

[

ATATGC

C GGOTAATTTT

CCATGTTGGC

CAGGCTGGTC

TGTATT!

TCGARCTCCT

CCTCRAGCCTC

CCTGATTTTA

a
a

TTTTTGAGAT

TTACRG
CTTTCTATAR

GACCTCAAGT
GCTTGAGCCA
ACGTTTTCCC

TGTAATATTT

TCGCATAGEC

TGTGTTCACR
TGTTTTGCCR

TGATAGTATC

TCTTTTCTCC
A AGCAR

TRAATRACTAAR
ARRRTCCTAR
CCCTTCCTAT
GITTATTCCG

T

AGGTATGTAG
TTACTTTATT
TTCGAGCCTE
GAACATACCA

TTTCTCCTTA
CTTCCTCAGA
TTCAGTACTG
ATITARGCTT

AGCACTGTEG

CAGTCACAGC
CTTTACTCCA

CATCCTCATA

TT TG
GTTGTTATTC
TARBBAGGGA
TTAGCTTGTA
TGAGTAARRG
ATTCCATCAT
CTGECTCTGEC
AAGGTCCAGC
ATACACRAGC

TGTACATTCC
GTATCTGCAT
GRCAGTTTTC
TAGCACCAAT
ATTARRRRCT
CCATTTCCTT

TATCRGCACC
ATTTCCATCC
GAACTCCOTG

CAGGTCTT
ACAGTGTACT
GGRACTRAAG

TPTTCACCTC
TTARGATTGT
GRAGTGGGAA

GTTTCA
GATCTGCCTG
ACACGTGCAG
CTTGGACTAAR
ARARGTARTGA
CCAGAATTTT
ATGCCTTTTA
ATTCATARGT
TATTTGTGTA
CCCTEEECCT
TTETTGCCTT
AGTTGGAGAR
GCCAGGAGAG
TGABATCRAGG
TAGITCTGGR
CTTRAGRART
CTTAGRACCR

TTCTTGCCAC
ATATATGTAR
BAGGTGTTGA

ACAATTTCTT

TPTTETTTAT

TAAGCTATTT
CTTCTTAGAT
GCTTTARCTC

GRGTCAGATT
AATGCAGATG
BARAARARRR

CTTIGTTIGCA

TTARTATIGT
CACTAARACA
CTCTTARGRA
GTACTTTTAR

GACCTATTTG
RRAATCTTGG
ARGARATGGT
ARCTGTACTA
BACATTATTCA

GTTTTATTAT
ATTAGCARAT
TATGECTGRCT
TTTTAACATT
GTCARATART
ARATGAATTG
AATCTGARTC
CTACTGTTTT

ACATCCTTT

GTCTCTGCTA
CAGTGAGACA
GTARABTTTT
TCRARGCCTT
TTTGCATTTA
ATGTTTTGAG
TGBAGTGAGR

ARATGCTGGC
TTARTGTTTG

AT
TCAAATTTAT
CATAATCATA

TCCCCRGCTA
AGCACCTCAR

ARRTTATATA

GTARAGCT

TRECCTTG

TATTTAGAC
CTICTTATAC
CACTTGAATA
ABTGTCAGTG

TGTARTCT
CACTATTCTT
CATAATCTRA
TGATATCTAT
et T

TTATTTACAG
GCTTTATACA
CCRAGTTATAT
ARCTGTATAG
CTTTTTAAAC
TGTAAATATT
ARRAGTCTTG

AGCTARTGTT
ATTACCGATG
TATTTARRAR
TTTACACTGT
TTGGAACACT
CTGTTARTAR
ATCTGTGAGT

GTGECCTTTC
TGTCCTAART
TGARTTTCTC
AGTGTTACTT
TITCATCTTG

TTTCAGGACC
TAAAGTGTAT
TGTAARAATT
TGTCTGETTA

CTAGRGGBGA
ATITTTGTGT
GTATATABAG
TTGCTTRATG

c

TT
BGTTARATAT
TCCTACRGGE

ATATTTTT
RTTTCTTTIC
ARRCARAAAT
TGCTECATRA
ARRTGCAACA
ACARTTGCAA

AGTARCAART
CCTCACTARR
GCAGTATECG
TAGTTTATTA
CTTTITEATT
CTARRAGTTT

™A
BRATGCTCTT
TTTTGRAGTA
ACARAGCTCA
ATTAACACAT

TTTAATGATT
TCTGTTTIGG
TTCATTCTTT
CABGGARGAC
CTTGATTTTC
BAGTTTACAG
GTACRATTTT

AT

T
TTITTTTTAA
CTTTETTACC
CTTTGCATCC
RARGAGGAAAG
ARAGIGTAGA
ABATRACRTT
ACACTGCRRA
It

CT¢

T

T
TTCCTTEIGT

ARRRAGAGAG

CTACCTGTAT

GC
GTCATGCATC

TATTTTATAT

ATATTACATA

GTATTTACRA

CCATCCARAR
CAAAGCCCCT

FIGURE 3M

TATATTTT
CATGTCACAR
TCCATAGTAT
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48701 TTACAATAAR
48751 C T

GCTCCTTICCA
CAAGTTACTG

ARATCACCAA
TACCAAGTAT

48801 AT GG
43851 BATTTTCAGR
48901 TTCAAGATAC
48951 TCTTACCATG
49001 CTTCATCTGT
49051 GCATTAGTAC
49101 CCAGGTATTG
49151 GTGRATTTTA
49201 TTACRGGGAR
49251 TRGITTATTA
49301 TGAATATTCA
49351 <t

TTRGATCCCT
TGGCTTCETA
GGACTCAGTA
GTAATARAGT
TTTATARARA
TITGTCAATA
BRARAATTTY
GRGRAGRARA
ACATTGARAT
TGATATAGTA
AGATTTAACT

GGAGTATCAA
AGTTTAAAGA
ARAARRARBA
ATGTTATTAC
AGTTGAARAT
TTGATCTAGA
AGARAACAAR
TCCCCARGGR
TTGTACCTIC
CAACCCAAGT
GATTTAGTAG
G

GRGGCTTCTT
TCTCACTAAT
CTGCCTAATA
CACTTGCAAT
RRARATTAGC
ATCARTATCT
AATTTTAAAT
AGRCTCTTTA
ATGRGGCCCT
ACPATTCTTA
TRACAGTTAT
TCTGATACTA
TAGTACCAAG
BCTACABATT

TCCAGBATAG
ACAGTAGTGY
TTAGTTACTG
TGCCAATAGT
BAAGATTCTT
TGARATGTTT
TATCACATGA
GAGRATGCTA
ATGATTCTAG
BARACTTTICAG
TTETTTTGCC
TARAARTARR
TTTTARAAGT

T

49401
49451 TCABATGACA

ARACATTTAG
ABAGCACTTA

ATCTGGTCAC

49501 T
49551 CRAGGARAAT

TCARRTTTAT
ACGCTATGAR

TTGATTCATC
GGCTTAATTC

AGTTTTARAA
ATRARAACTG
ACTAGCARAT
ATTTCAGTTA

ACTTGTCAGC
TCCABATTAT
TTARRTGCTT
TTTAAGGTAR

49601 AT T

TTTCCCTTTA

ABRTGTCATCA

49651 ATCATITTCC
49701 GRRAAGTGATA
49751 GAGCAGGTTT
49801 TARGGATCAR
49851 ARATTCATAT
49201 TTTACTCACA
49951 TARACTGCCAR

FEATURES :
Transcript 1:
Start: 3000

CTCATGATTT
RRATGARTTA
TAGTTTACCE
CTCTTTCCTT
TATTCTATRA
ATCTTTACCA
TAABAGCAGT

Exon: 3000-3083
Intron: 3084-14681

Transcript 2:
Start: 3000

14682-14777
14778-23440
23441~23503
23504-24652
24653-24780
24781-26602
26610-26724
26725-32754
32755-32973
32974-33250
33251-33364
33365-34391
34392-34463
34464-41941
41942-42054
42055-43227
43228-43325
43326-45272
45273-45436
45437-46779
46780-46963

46984

Exon 3000 3083

Intrxon 3084 23440
Exon 23441 23503
Intxon 23504 24652
Exon 24653 24769
Intron 24774 46384
Bxon 24773 24780
Intron 24781 26608
Exon 26610 26724
Intron 26725 32754
Exon 32755 32873
Intron 32974 33250
Exon 33251 33364
Intron 33365 34391
Exon 34392 34463

TC; TG
GTATTCTTTG
AGATTTTTAA
AGRACTGAAT
ARCGCCATGT
ATCCCCAAGT
ACTTABRGTA

AATTTAAAAG
GITGCATACT
TATGATCAGA
TTCTAAAGAR
TCACRARCCA
ACARATTTGT
TCCA

FIGURE 3N

TTTTACCRAT
ATGRAGGTTAT
ATCTCCCTCA
TAGCTTAATA
ARARATGTCA
TCCTATATTA
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Intron 34464
Bxon 41942
Intron 42055

Exon 43228
Intron 43326
Exon 45273
Intron 45437
Exon 46780
Stop:

Chromosome Map Posgition:

Chromosome 1

41941
42054
43227
43325
45272
45436
46779
46983
46984

FIGURE 30
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WO 02/48366 PCT/US01/47559

Allelic Variants (SNPs):

DNa Protein
Position Majoxr Minor Domain Position Major Minor
126 G TC Beyond ORF{5'}
113 G Ac Beyond ORF(S5')
1s01 C T Beyond ORF(5'}
2715 T c Beyond ORF{(5')
4917 a T Intron

5406 T G Intxon

5626 c T & Intron

7201 G A Intron

10581 A - Intron

10608 T - Intron

12495 c TG Intron

12571 c T Intron

14024 G [ Intron

14643 T a Intron

15137 2 Gc Intron

16174 G a Intren

17112 < T A Intron

17204 = T Intron

18636 G cTa Intron

18930 - T Intron

18530 G A Intron

21578 G AC Intron

22755 3 a Intron

27708 - A Intron

28039 a - Intron

28045 c - Intron

28900 A G Intron

28812 c G Intron

28800 T B Intron

25387 G T Intron

31481 a G Intron

31589 G AC Intron

32608 A G Intron

36093 - G A Intron

37842 a T Intron

41941 G a Intron

41983 [ A Bron 311 3 K
42047 G A Exon 333 E K
43183 a G Intron

43785 c G Intxon

45812 a G T Intron

47215 G AT Beyond ORF(3°)

FIGURE 3P
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WO 02/48366
Contex
DA
Position
iz6 AGTCATA( TTTACTTGTATTTTTGTTGTTTT TT
ATTCT AGGATACTGRGGGCC TCACAACCCAAATC
ACATA
15,7, C)
AAAGCG CTTGTTTH
AT TTIC GCC ! TTTAGTAT T
CTCTTACTACATTATTTCCAACAGTATTTACTGCARTCTGCARTTACCTTCCTTTIGTTT
TGTAACTGTGTCCCCCACT: TCTGTGC GTCTCATTTATTGATG
TATCCCTGEC ACTGACARCACBAGCACCE
113 GICAT: TITTTACTT TTGTTEITTICTGGGATT TTTT
ATTCTGAGGATAGTIGABTCCACAGGATACTEAGGGCCAGCTGTATICACRR
16,3, C)
™ GEACTETTC
TCTCTTGTETATCATTGCAGCCTTT CARAGCCTGGGACATTCTGGACATTTAGT
T TCTCTTACTACATTATTTCCAACAGTATTTACTGCAATCTGCARTTAC
CTTCCTTTTGTITTGTARCTGTGTCCCCCACTAGAATGTARGCTCTGTGE! GIC
TCATTTATTGATGTA! T A
1901 GTGGCTAAGE: TCCTACCTCTEGGTCT AGCCA
ARGGCTTGACCAAGGTTGGAGGATCTACTTCCARRGTGACTCACTCCOTGECATTTGRTA
GGAGGCTACABACAGTTCCTEGACA TCTCE?
ARCACGGARGCAGGCTTCC CTCCAAGCCCCARAAT caae
GCAGTGCCTT TAGCCTCTGARGTCAATACTGTCACTTCTGTT
(€, T]
TGATCTAT cre "
CTCTTCC T ACATATCTTAGAACTACCATACCTAGT
TTCAGTAC! TTCGCCATTTTGCTTTGTCCCTCTCTTTTCCCCACCTACATAT
ACATACACATACATGTTACTCCCTARCCAT TATCCCT
ATCCCTCGTGTTETTCICTT TC TCA
2775 TCTTAAGTTACCCAT! TTTTACTGPICCCTTCGGTTCCTGTCT
TGGT ACAGC! TGTGITAATAGCT GTCTGITTC
TBACRACTTITH TTCCCTCATCTGE “GECCCCT
TCGCCCA TTAGCTAGCTGGTGACSCCEEACCACGARGTTGTAC
AGGTAGCCAGCAGC? GCGAGCCCGCGETTACCCIGGCT CTGTAGAG
[1,C]
GGGCT GGTATCACGC GEEECCCECTCRTCRGE
TGATCGCACGATT GCECCECCGEAGECAGEECEEGCECTC GECCGAS
GCCCAGAGCEECTCOGELE GGCACTAGCTECTGEGECCTECCE
GCAGCGCCAGGRATY It
GGGCCGCGARCCET CATGCTEECC TCAT G
4227 TTITATTACCTITC TTGTTIGATTTGCTT TTTCCA
T TTTTARACTTTCT! "TAAGGT
ARTTAATT \CADA, AGC] T
RCATAGAACARRS TTTTCT PGIGARCATGGGGGCTATPATCATTTCT
CATCTTTATACHCTTAATATT TCATTCTCTATT ACTGGGCACTCCTTTAGAR
[8:7]
GGGECTTTGTTTIGTATGT
TTCTATTTT CATTCC TTTTATTGTAATTTIGTTT
ATTCTTATACGTAATC TTCAATARATAT TGCATTAT
TTGTATTT ATCCCAGCTTTARAT TATTGCAGTCATAGRRA
TGATT TGCTTATCTACCTCECTACTTAC GACTACTATT
5406 TAATCCATCCCAGCTTTARATT TATARCTATTES TGTA
TGCTTAT TCTCTACTTAC TAC CIT
TTTTIGITTGITTCT TCACTCTGTTGCUC
TCEGCT ACCECCT CTCR
GCCTCCCGAGTAGCTAGGACTACAGECACGTGCCACCATGCCTGGCTAATTITTTATATT
[T, 61
T¢ CCATATTGGTCAGECTGGTCTTGAACTCCTRACCTCATGE!
TTCACCCACCTTGECCTCEC AT
TGARCATTTTT TGCCATTTGATACTCTGT T
TTARTTCATCETATC TTTCAGTGCTATTGCTCTTGACCTCAGAGTTTCAGES
TTT TTCCEC TAGATTCATTCAGT TGAGGCTCTATGET
5626 CAAGTGATTCTCCTGEC c TACAGGCACGTGCCACCATG
CCTGGCTAATTTTTTATATTT TTCACCATAT GGT
CTTGRACTCCTGACCTCATGATTCACCCACCTTGRCCTCCCAAAGTGE TECAGG
TGTEAGCCACCETGCCCAGACTGRRCATTTT CATTTGA

FIGURE 3Q
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(140) JP 2005-500007 A 2005.1.6

WO 02/48366 PCT/US01/47559
TA TTTTTART TCAGTGCTATIGCT
1c, 1,61
TTGACCTCAGAGTTTCAGAGTTT TCCECC: TCATTCAGTGA
GATGTCT GGTCGGTACAT TGAAC TTCACATACCTGGT
C "GAT CCCCTTCTGATTTCTTCTTTT T
TTTCCCETTGTCCTGCTART £\ TRT
AAACAARLC TTABTGATTTT
7201 CTTATC ATC TTATTGTT TGT
GGAACTACATCTCTGAC TCITTCAGAAGTT
CTTTA T TAAGGCATATCTGARTTGCATGETC CTGAAR
TATCAT CCTGEATARGS
AGATTTTTTTITTCTIGGCATCCCTGATTT CCGTTTCAR
[G,A]
GCAGGACCCRAGCTCTGACCCT TTGCACTCTTCACCTS G
CAGGA TCEC 7 c CTTT
GETTE GCPTTTCTTITTCTITCTTTTTT
TTTTTCTT] TTTECTCTTET
TTGECTCACAGCABCCTCTGCCTCCCTGETTC TACCTTAGCCTCCTGA
10581 TAGGACTTCTARRITTTT GATATTTATCAGGT
o
CATTACCT ATCATTTCTTTGTGT ATGCCA
ATTCCACTTITATTTTATTTTATTTTTTATTTTT TCGCTCTETCG
GGECGACATACATAGTAC TCCAGCC TCTGECTCA
a,-1
TGT TGTCC TATTCCCA
BTGTTITCTICTAGTCRTTTGT! AGGTTTTAGRTTTARGTCTTTARTCCRYTTT
TTTGATTGTTGTACATGE TTTATTCTTCTGTATATGGAT
TCCACTTTTCCTAGCACCATT TATCCITTTCCCAATGTATACTTCGGTGCCG
TTGTC TTATTTCTGEETTCTCTATTGTGCTE
10608 TEGGTAC TATTTAT ATCTGATATTTTGAT GCATAT
T AGGGATACT TATCCATTACCTCARA

T

cr TTCTTTGTGT TCCACTTTTATITIATTTTATTITT
TATTTTTT AGAGTCTCEC!

CTGTCT ATARR
7, -1 .
CIGTTCAGACTRATGTCCTAGRGTGTATTCCCARTGTTTICTTCTAGTCGTTTGTGETTT
CAGGTTTTAGATTTARGTCTTTAATCCATTTTGATT TGATTGTTGTACATGGCARGAGGT

T TTATICTTCTGIATATGGATATCCACTTTTCCTAGCACCATTTAGGAG
ACTATCCTTTT! TACTTCGGTGCCGTT GAGTT!
CATGGATTTATTTCTEGGTTCTCTATTCIGCTCTATTRTCTATGTATCIGTTPTTATACC

12495 TTTGTTTTITAATTTTT TTTGCTCTTGTTGCCCAGGCTGGARTGCARTG
GCGCAATCTTGGCTCACCGCARCTTCCGCCTCCCGCGTTCARGCGATTCTCCTGCCTCAG
CTTCCT TAGCTGEGATT. GGCATGCGCCACCACGCCTIGGCT 2 TTTGTATITTT

o TTCTTCATGTT TEGTCTTGAACTCCTGACCTCAGGTGA
T TTGGOCTCCCARR ACTGCGCCCRECE
{c,T,6)
ATGAATGATCTTTITT. CTCCTTCC PTGCTAGTATTTTGTTGAGEA
TTTITECATCAATGITCATC TATTGTCCCATAGTTTATTTTGTTTTTCTCCATGC
TAGTTT TTTTCTCT GCATTTTCCTC BAGCAT
T 'TA
BRATCATTACCTAATAT TETATTTACATTGAGGTCAGTATTTATTGTTTTTCAGAG

12571 CCGCARCTTCCGCCTCACECGTTCARGCGATICTECTECCTCAGCTICCTGAGTAGCTEE
GATTACAGECATGCGCCACCACGEL TTTGTATTT
CTTCAT TTGBACTCCTGACC TCCACCCGCTTTEECC

T CACTGCGC! TGAATGATCTTTIT
TARGACCTCCTTCCT T TGITGAGGATTTT T
ic, ™1
CATC! TCCC TTATTTTGTTTTTCTCCATGCTAGTTT T
TTCTCTTA: ARAGCATTTTCCTCCT TTATT .
BT T GATATCACT TTACCTARTA
TARATTT TGAGGTCAGTATTTATTGTITTICAGAGTT CCTACC

CTACTTTGATTTT TAGCATGCTTTARGCCCTGAGAR

14024 GITCTTGATICTCCCTTCCGCTATTTATCAAGCTCCTCCCAATTTCAARTCC TGRATCCT
TAATCCGTTCCCTCCCCTCCAACATT TGTECCACTGTTTTATGECCTCATTICTT
GTTTGAGCTGAT TCCTTT GCTTIGCTTCTCCATTT TATCCTTT

TGAGTCT' PCTGGCAGCGGTAT.
TTTGTATTTICTTTCICATGTATATCAAATTCCAANTCTCTTACATACTTTC
16, Cl

i
CTGEEGATTGTTCTGCTIT TGAGCCATCTIGATATCGTGTTTATATTTTTGCCACTTRCT

FIGURE 3R
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WO 02/48366
TCAT TTTTTZTTT TT TTRARACTT
TCAT! BETCTTAATATCTT CCATGGCCTTC!
TATAGRCTCCTTAGCATGGARGCTGGTCTTTGAGTACCTGTAGCTTGTCTTTCAATACAC
CCARCGTGCAGCCCATGCA 'GRACTCGAT CLR! TGCCGC
14643 A TCTTTTCCACCCTATAC TC 'GTGTCCTTT
CAGCCTTCCTCCT G CCACCTC PCCCTTGGACTCIGTAYG

15137

16174

17112

17204

18635

ATBTTT
TTCCARCTGCATACTGTGCTTATGCTARTGRATTTCCTTGTTECCTTETCTGTCCCTCTG
ACTT’ GG

CT’ TGIT TATTGTTRATAAT TGTT
[T.B]
ACTTTTTTTAACTTT TCTTGPTTTTTATAGCCT T TA
GTGTCTATCA! GTCATCT TTTTGCT TATTGACAG
CB¢ C T T T CTCTTC
TTCTTCAGTT TTTCCCTTTGCACGETTAMI TCTCCCACE:
GTATTGITCAGTATTCACCAGTATTTTACTGGTTGTCTTT ACTGTTAACTCTCCCT
GAG TTCCCTTTGCACGGTTAATICTCCC! TCAGTA
TTCACCA TTACTGETTGTCTTTTCCAACTGTTARCTCTCCOTTACCTTTTTTT
TTTGARTTTGCACTTGTCACTGEGCATGTTCARGCAGAG
GCTCTGTAACTACTC! T (CCGAC i A
TGTA
{2, 6, ¢)
TETCC TTCTGTTCATTTGECCTAAGTACE TATTCTTTARTA
GATCTRAAGCTEATTTTACCCAAATTCTCCCAGGT TTGRAAACTTTAGAAARGACCTCCLTH
CCCGACCAAR CAGTTTICTTATATTGGT T
TACCATC AT
TRANTGIACAGTT! TP GTTTT
GEECECEETEECTCACACCTETARTCU! CAA
CATCCTGACCE CCT6
TCTCTACTARRA TGT GCACCTGTARTCCCAGCT!
CT’ 3GCH TCTTGARC TGCAGTGRGCCE
BGRCTGCACCACTACCCTCCRGUCTGGATACAGRGT GAGACTCTGTCTCARAAATARRAR
16, 8]
TCATT" TGTTC
TTTTTTITTTTTTAGITTACTGATITTC TTTARBRAATTAATTTACACAT
TTCCTEECTTCATARTCCAAGTACAACGAT TTGGAACTTCCTCS TGCARGETGAT
TATGACATTCATARCTICATTGAATTGT GTTTTT TTACTGARGT
TTTT TCATGACTTTACATTAGCTTTCCTARTGCGS T
TTGACTC T TCTTT TCTTTGTACCCAT
GTTTT) TGAGGTTGT! GCCCRARCCACTAGC! AGGGTGATCARART
GC TT T
T TTTARARTTTGCTTCTTGTTTARATTTTTTTA
TATGITATCTTTCGIGTTATTTT CATTTTTTTCCTAGT T
[C, T, 2l
TCTTTIT! CCCTTAAT A TGTTTATECATTTTTC
ATAGAC TTTTTITTITITITETTTITTTTCAGACGCAGTC
TCBCTCTGT CAGGC! TCTTEGCTCACTECATCCCCE
ACCTCCCAGGTTCRAGTGATTTICCTGCCTCAGCCTCCCRAGTAGCTGGERCTACAGECR
CATECCACCATGCCT TAATTTTTGTACTTT G TTTCACCATGTTG
TG
GCRIT C T TITTA
RAARTTIGCTTCTIGT TTAART TETTTTAGGTATGTTATCTTICGTCT TATTT TGGTACAT
TTTTTTCCTAGTT TATCTTTTT AC] CCCTT
TTGTTTATTCATTITIT: TGCTTAATATATTCCTTTTT
1~ T}
TTTTTTLTTPIETTIT CTCGCTCTETCTRTCCCC AGA
GECACBATCYTGGCTCACTGCATCCCCCACCTCCCRAGETTCARCTEATTTTCCPGCCTCA
GCCTCCCARGTAGCTGGGACTACAGRC: CAT G TTGTACTT
C CITRRCCTCETGA
TCCHCCCGEOTT AAGTGC CACTGTGCCTGECC
T TCTT “TTTTY T
TTGAR’ T TTATGATAGCC TTTCTTAATTTT
ac; TGITGCAATTATCTTTCACTTT ATAG
CAGTCARARRACAARAGCTGTGTTTT GGTGAH
CTCT TTAGCTAA TTTGTACTEAC! TTTTARR
[&,C, T, B}
AT T TGGTCATAG
TCAGARTCAGTGATTAT T TAAGT A
TCTGTAATGE GGARTTTACCGETITTTTTTTTTCTTTIC
TTTTTTTITTTTTTCATTGAGA TTAATCTGGCATCCAGGTT
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WO 02/48366
GGCTCACTGC] TCAGC
18830 RARRRGCTETGTTT 'GCC CTCTACCAACAAGE
GGATT! T TTETETACTGAC) TTT TRAC
ACTTT TCAGTC
ATTATTC
B TTACCGGTTTTTTIPTTTCT P FCCTTTTPTTTITTTE
[~, 71
CAT T
ACTGCAACCTCCA PCCTGCCTCAGECTCCS

19530

21578

22755

27706

28039

28045

GAATTACAGGTGCATGTCACCACGCCCRGCTAATTTTTTTTTTTAT TAT TR TTTTTGAGA
CAGAGTTTCACTCTETCGTCTAGGCTGGART TCAGTGGCACTATCTCGGCTCACTGCARC

CTTCECCTCCCAGRT T TCAGCCTCCC CAG
CCCACCTARGCC GAGCCACTGITCCTGECCGECT
TTRCCCTTT T C. GT 'TCARGC
TCCTAGATACACAGTCCATGTTACGGRAC e TCTTCTACCTA
GATEETTTCGEGTCCTTGAT! AGCCCCAAAGCGTTT TT
TTTACTTTCARCATTITTARAGT C: TTTTIGGARAR
[G,A)

TGTTACATTTTCTCTGITCACCTC! GTGC CTGACATCARAAAT
CTTTACAACATTCGARTTACT TAAABTT TAT
GGCCCT TGCT TIGGAR
GECTTCGEGETTGECCAGAT TTCA: CGT
GTATABRAATATGAATATT PTTCAGRAAC GARCAGATT
¢ TGCT TGAGCCRAG
TTGCACCAT GAGCCCAACTCCGTC!
BRAGCAATAGTGCTG TATCTCTTCA] TGATTT
TTTTITT AT TGCTC C. TGOTAGCTCCAITT
TTRGGTTTTT" PTC TT T

G,a,C1

ACCRACAGTGTATGAGTGTITCCCTTTTICTCCACATCCTTIGCCTATCTTTTGGATARAAGC
TGTTTTTAACTGGGGTGAGATGATRTT TCACTGTAGTTTTGAT T TGCAT TTCCCCGATGA

T TGAGCATTTTTTCATATACH 'CACTTT TATTC]
TTTTTRARAATCAGAT TITC! TGTT
AGCCCCTTATACATIT! CCTTGT T TIC

GCRCATTTTTGTTARATTTCTCGCTATT T

ART CT'TC TCTTCT ATARTG
TTTCTTCT CCTACCTTCCTTATTACCCACATTCCCATTCTCTGT
T TGAGCGATAGCATT TAGTTTCT T
CTCAGTTGCCTICATAT TARTTCAC, TTABACE
[&,a)
GAGTA TTATTTTTCCAGTTGCCTGGARTTG
CCTPTTCATTTGATGCAT TICTCTTCCTECCCACTRC!
CATGATT' BCARG TTGTTATACATTITCATAGETT
GGGATTPTTTTTCTT TTICTAGATCTACTTCGTGGCAATTAAARATTACTT
ATTARTTTICCCARTCTCCT T
GAC TACCITGTGAT ATTAGTTTTAAA
AGGGACTGATTTCTGATTC T TTTTGGEGA
c TARTAATTTCTGGCCTGTTCAGTGECT
CACACCTGTAATCTCAGCRC! GGRTC] AGEAG
TTCACGACCAGCCT TTGTCTCTATTT
[~.3)
TGAT "TGGARCATTARATGATAC
ARGGC C TACC
"ARBATTTATCCTTTTTAT TTATACTGTTAT
GCRAACACCACCATRAC( TT TGEITEETTCETTEETTIG
GITTITTTEACGTAAT TTATTTTCCCATAGCC TTTCAATC
T
AGTCTARTTAAGE ATACCATAAAATTTATCCTTTTTATE TAGTTCA
GTGAARTTTTAGTARATTTATACTGTTAT ACCATABCCCRATTIGGGETTGE
TCEGT TGGTTTGGTTTTTTT TTATTTPCCCATAGCC
BARGTTTTGAARTTARCARTTTTCAN: T
nA;AN‘An AC] AR ARARCACTGARATCTTCTAGRA
ATARTAT € CAGTGGCATGTBUCTGTAR
TACCACCAGIT C CTTGAGG T
CYCTTAAA
2 GGCTTAT < I TTGGGAGGCTGAG
RACT TARAT G CTA

FIGURE 3T
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WO 02/48366

28900

28812

28800

29387

31491

31589

TTARGCTATAGTT TACC TATCCTTTT

TTTAGTARATTTATACTGT TATGCAAACACCACCATARCCCAATTTGGGETTGETCGGTT

GPPCGITGCTTCGTTGET T TTTTTTT TTATTTTCCCATAGCCARAGTT
TTTTC T ATGTTC

[c.-1
AAAACARAACAAAACAARACABAACAARACABAAAACACTGARATCTTCTAGABATARTA
CAGGC!

T ATGTGCCTGTAATACCAC
CAGTT *CARGGC TTGAGGT 'TGRGGCTGCAGCTAT
ACTACACTCCAGTC TC! A
GT TGGCTTATART T
GC TACH ATGBAACA
C T T
™ ATTTTCCCTT GCCCTES
TGAGATCTGGETCCCTCT CACBCCTAGGECTS TAAC *CACTACAT
TT TATTTATATGTATGIGTGTGTGIGTATGT
{3, G}
TGTTTTTTGT 'CACCCA
GGCTGEAGTGCAGAGRTGTGATCTTGGCTTACTGCARCCTCCGCCTCCTGEGTTCARACG
TTCTGCIGCCTCAGCCTCCCCAGTAGCTATGCCCACCACCATGLCCAGE FTTTGT
ATTTT CCATATTGGCCAGTCTTGTCTIGAACTCCTGACCTT
TGGTCCGECCTGCCTCEECCTCCK 1T TTATA
G A (&
CTGTACTGACTTGCTCACTCTGTCAC TCTCTGTAAATGCCCTCAARTGTCT
TCRAGTEACCC CATTTTCCCTTTCCCCACRCTTGTGCCAGAGCCCTRC
TGAGRTCTGGGT
[c. 6]
CCTCTGARACCACBCCTAGEGCTEC ACTACATTTGAAAATATATA
TT GTGTCICTGTATCTATGIGTET ATATRTACTTIGTTTTTIG
TTG! TTGECTTAC
TECARCCTCCEC
GCl TACC TGACRTGARRCAR
ACT TTGCTCACTGTGTCAC GTAAATGCCCTCARRTGTCT
C: TCATAG' ATTTTCCCTTT GAGCCCTGT
[T,A]
GAGATCTGGETCCCTCTGAAACCACACCTAGGGCTGCARTRACAARATAACCACTACATT
GTATGT

TTTGTTTTTT TCGCTCTGTCACCC

T TTCACCATATTEECCAGTCTTGICTIGAACTCCTGACCTTTGETCE
GCCTGCCTCEGCCTCC TT
T \CATTTCCA
TCAGE TTCCCICAGCCCTGTT CATGCTCCACCTGTGACH
c CAAC TABCTTCIGTCACCATGETTTTGCCTTTTC! TTCATE
[G, T}
BRAT ACATCTT TTCTTTCACTTGGCATAATCTTTTG
TCT" TCTTTTCCTTTTT
TTTTTTTITT TCCTGCTCTATCCOCCAGES GCATGATCAT
GGCTCAC TTGGCTTCCTGGGE TCCTTCTGCCTCAGCCTCCARAGC
AGT TGATCCACCATGECCCAGT TTTTTTCTTTE BGG
GCCCTTARCCAAGCTTGTCC TGCT ACATGGC! CAGA
TTCATARARAGTTTCT TATGCAGTTTTTTITICTT TCATCAGCTATTGT
TAGTGTATTTTATGTGT! CC \GACCGTTCTTICCRAGCET CC CAARAG
AT CCCTCCOCTARGGACT GTTTGTACA
TGCCCAGGCTCTCAACCCTTCCT AGGCCGGEC
(2,61
TEETCGC TGTARTCC T GGATCACGAGGT
I GAGACCAT! 2 CTCTACT: a
eee 1CCC FGAGGCA
ACCCC! CTGC) A CTGCAC
TCCAGCE AGAGCGAGACTCCGTCTC T
CTTTABGE T T CCARGACCGTTCITCCAG
P ACCECTCCO ATGACTGGCA
T! ACAGTGCCCAGECTCTC CCCTTCCT!
ARBARAT CGEGCATGETGRCTCACGCCTCTARTCCCAGCACTTTGEGAGE
GGATCACGAGETC! CGAGACCATCTT CaC
{6,A,C)
CCCATCTCTACT GeeT co
BGCTATT sy
GCCACTGCACTCCAGCS caGe CCOTCTCARAAR
T TGCCCAGECTG

FIGURE 3U
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WO 02/48366
GTCACARACTICTGECTTCACGCAGTCCTCCCACCTTEGAC
32608 CRGGCT CATACCTGTACTCCCAGCCCTTCGEGAGGL
GCTTGAGCTC TAGC TTCCACCTCTATAR
CTGTAGCCCCATC
CAGGE TACTTGAGCC! GAGCCGT c
BACT! CAGCCTGGECGACAGRGCRRGACCCAGTTCCCCCACTCTCGUCCCCACRAG
A, 6]
CATARATC] GTGGIGTT
L CCTTAATT T CCA
GTCCTGCAATT TATCTTGGAC T TTAG
CTACK T GITTTATCCTTGTTCCTGTGCCAGAGTCETTEC
36093 TACTATTTCTAGCTTCAGET (s TCBGICT TGCATTTA
AATATTCATTCCTAGCC) TTAACTTT TGTAG
CCTT TGEC TTT BGGTG! TCATGTCT
GTATTCCCAGC AGGGACC! TCAAGAC
CAGCTCAAGCAACTTGECAARACCCCATCTCTAC
[-.G. 2}
o' CTGTAGTCCCAGCTACT TGAGAT
T AGGET:
CTCE] I AC
GITAGIAT TGARTTATCARAGATTAACCCARCCTTGCAATAGATGT
GATCAACCTGGE ATTGCCARC TARCATTT
37842 TACTTCCTGRRC CTTGCACTARGT
TC TACACATTTCTITTHTCTCAGTGTTTTCC
TAchAbu,uuu TGCGGETEACT ACTTACTCTTCCAGTCCAGTCCOTEAGE
TCC! ACATTGECT TCAGCCTTAACATGGC TABRATCTGGG
TTCCATCC
[2,7]
TTT TTRGCGACATTCATGARTCCTTTCTCCCTARCCTTACATT

41041

41983

42047

43183

CAGCCCATCAAATGATACTTCCTATCACCTCTCTCTCCAAAATATRTCTTGAATCAGAGC
GTTTCTGATATTCTCCAT TGGLCATATCTTCCATCTG

GTC TCCATCTTGCCT TTCTGCAC! TTTT
TAAA TARTCGCATCTTACCTATARCTCACTTT GART
ATTAGTTAGAACTTTTGACCCTTCCATTTECAACTAC CTCAGTAGE
BATGTACTGARTAGGAAGTTTTATCTTTCAGTTTICTAACT TCTATGIC

TTTCATCTEL GACCT ATCTCAGACATATICAGG
GCAATTATTGCT TTGT GCCARTAGTCCTTTTATAGTGT
GAT ACTTTTTABAACTTTATTCTGATAARTCTTPTTTTITTTTTTTCA
[G,n)

RCCATAGTCITGAGTTTACTS CCATTTTACTGGGT

TATTACAGTTGGCAT TPTGGTTCAGAACC
TAM. TTTTARTGETAATATTTTTAATT I TEGTGT TAGCCCTTGTGT PTTTATTTGCTT
TCAAC TGTCTC TTTTTATCET

TC! TGCC TGIATA! T TG TTAR
TARGTGETCCTC TACT TTATCTTICAGITITCTARCTC
TCBGTCTGGATCTBTGTCAGCAGAGGGACTTTI‘CATCTSCTTATGTGACCTGGACTAGTG
ATCTCAC e TATTGCTGARARTCAGCC
ATAGTCCTTTTATAGTGTAGATTGAAAGAAGTCACTTTTTAAARCTTTATTCTGATAAAT
CTTTTTTITTITT AGTTTACT
16,2}
ARCACCATTTTACTGGETC TTTCARATATTACAGTT TTTGCT
TCRGRAC TTTAATGTTAATATTI TTAATTTTGETCTTAGCCC
TTGTGTTTITATTIGCTTCTCAACT TGTAATCTGICTCATACTATGCTT
TTTATCTTICAARATGTGICTAATATAAGTCIGCCACT TGTATATI TATATGTTCTCCTA
GARTGGCTTGAGGAT ACCTTTTAT TTTTGA
TCTGGATCTAT( AGC] TTTTCATCTGCT

CAGACATATTCAC—}GGCAATTATTGCTGAPAAATCAGCCRAATTGTAGAAAAGTGCCAATAG
TCCTTTTATAGTGTAGA" AGTCACTTTTTAAAACTTTATTCTGATAAATCTIT
TTTTTTTTETT TAGTCTTGAGTTTACT

BCCATTTTACTGGGTCTAGGATT T TATGGCTTTGGTT!

e, a1

DACCT TATTTTAATGTTAATATT TGETGTTAGCCCTIET

GTTTTTATTTGCTTCTC! TGTAATCTGTCTCATACTATGCTTTITA

TCT TCTGCCRCTTGTATATTTATATGTTCTCCTAGRAT

GGCTTGAG TTTATAGC' GRATTT

TTTGAATCTT TAATCTARATCAGTCCGTTACTAGGAR

? TTGATGATGTTTCETCRTCTATATTATACATTA!
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WO 02/48366

43785

45812

47215

TAACCTCTCARTTGCCTGTAGARAT AGCACATTTTACAGTT TGRTZ
TCCC TTACATTACACCCTCACAGCACTCTTGTGART TARGT TGCTGTCT TIGTATA
I T GACTTECCK ¢ ARGTTCAGTTCTCCT
TTTCTCTACAGCS TTARTTATGIAGT PTGACTTTCAGGTA
(B,6]
TACTGITTTTGTTTT T( TGCT
ATCRCCTTTCCTECT CTTGTTTCACGR
ACTGCT TGATCRAC "AATTAT
CAGRATGTTCTARTCCTETGTTCTGTCTCCTATGTACT GARACA” CTTCAGG
TET T AGATTC! TEAT
c ATATTCCCTTTTCTCTCACTT. 'GGCTTATCTGITCTETT
CaT TACTGAT! T GGCTCACACCTGTAATCCCARCACTTT
GAGGCAGGCAGATTGCTTGAGTT AGACCAGCK
ARARATTAGCTGGGC GCATGCTTGTAGT
CCCAGTTAC TGEC)

¢, 6}
TGAGCCAABRATCAGGCCAGTGARCTCCARCCTGGECGACACAGTGAGRGACCT TGAGAGR
TARGC:

COTGTC! TACT TGTTGGCCAC:
TTTTGCTGTCT TGTGCTAGACACT, TAGACCTTT
TCCCAGCCACTT! TACTTGAGCTC \GAGTTTGAAGCTAG
CTTAGGCAAC CCATCTC T T
AGCTTT TCTATTTGAGAT C GG
GACTGTGTTCTTCTACATACCACCTTGTGARAATTGECTGTGCATATTTTTTTTCCACTT
GRGART PRAGTACCTAGTTTGTCRATEGCATATGTAACAAACCATTTCTCT
TTACTACTAGTCICTTTTGAARRCTTTTCTARTATCACAGT TGTGTATSTTABCTAACTTT
‘TCATACARAAGGC] TGTTCACTGTT "TTCCCTC
[2,6,T1
TTTCAAC CARRCANTGCTGATCATTTTGGCCAATATTAGCAGCTCAT
CAGTTTCCTGGC GAGTTCTGTACTTATCET ARCCCACT TACTT
T GTTT: TATACACAARACTGGCAGTGCAAGCTTCTGCTARGA
BTGAATGTARTTTTGGGCTARAACAARGGTCTCTTTTTCTTGGTARCCTGTETTTTTCTC
ACTTCCAGTCAL TATAATTACCTTCT AR 'AATTTATTTT
CRCAGCCATCCTCATAAT: BECGCC: CAAAGAACCTTTACTCCAGGAC
GACTGAAATCAGGAAGATITTTCTATCAGCACCCAGETCTTAGTTTT
CACCTCTAGTTCTGGATGTACATTCCATTTCCATCCACAGTGTACTTTARGATTGTCTTA
AGRAATCTATCTGCATGRACTCCGTGGGAACT T AGACA
GTTTTCS TACARTTTCETTTGARARRCCTTTTGIT TATTAGCACCARTTTCT
{G,3,T]
GCCACTAAGCTATTIGTTTTAT TCCTTTAAT A TAACTTCT
TAGATATTAGCARRTGTCTCTGCTACCATTTCCTTAAGET GT TGAGCTTTAACTCTATGC
TGACTC c TAGTATGGTT TEGTTTTAACATTGTARR
ATTTTGABT! TTTTAATAT TCTTGGET TCAAAGCCTTAATGC
AGATGCACTARBACI TGGT} TGTTTGCA' TT

FIGURE 3W

(145)

PCT/US01/47559

JP 2005-500007 A 2005.1.6



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

WO 02/48366

SEQUENCE LISTING

<110> PE CORPORATION (NY)
<120> ISOLATED HUMAN TRANSPORTER PROTEINS.
WUCLEIC ACID MOLECULES ENCODING HUMAN TRANSPORTER PROTEINS,

AND USES

THEREQEF

<130> CLO010¢14ECT

<140> TO BE ASSIGNED

<141> 2001~

12-11

<140> 60/254,553

<141> 2000~

12-12

<150> 09/738,457

<151> 2000-.

<160> 7

12-19

<170> FastSEQ for Windows Version 4.0

<210> 1
<211> 1473
<212> DNA
<213> Homo
<400> 1

- atgacccagy

atcatcatta
gttatcgtca
gtattacatyg
aagggtttot
cgaaaatect
atcageccat
tetgtggtat
ggactggttt

sapiens

cgca

aggacggagg
tettitigga
asacctttce
tgtcattect
tettgetget
ggtggtactt
ttgcatacgt
cagcaacatt

cacgccteaa
gttttttget
taaacataca
tagtgccocy
aacggtgttt
tgectgttate
agcagatata
tgctgcaagt

tat a

gatatttgtt
teetggggag
ggccaagatt
gcaggecaat
agtgttgcag
ttgagtttac
caaatattac
ggggcagtag
actgctgaty
tgcaatggtc
aaagaactge
gaacagaatt
gcteotgotty
tggagaaagc
aaagaacctt

<210> 2

<400> 2
000

<210> 3

<211> 490
<212> PRT
<213> Bomo

<400> 3

ttatecttgt
cacceattte
ccatagtgct
attccagett
egtttatage
ttatgaggtc
agttggcatg
cagecatgte
ctgatcaaca
tgggaccgge
caataacagg
ccatcatece
ttgecttgtt
actgtggeag
tactccagga

sapiens

t
tgctgtgeca
ctgggaacaa
gctgatctge
ttttttatac
agtccttgge
aattggaaat
gtatggottt
tagcatcace
gggtgtegtt
cctctatgga
aacagacttg
tggeccteee
tattceggaa
tcacagecat
cacaaatgtg

ggaataggtt
tggggactat
tttetgatga
cttattggtg
treacatgtyg
totgtitctg

gtatcatget
ctectagtgt
tgacageace
acggcettaat
ctctttetga
ccceaattee
gggtttttge
&

(146)
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ggccaagaag
ctatcatgca
caccttggty
tcaaggagta
tgtttgggge
tttaatgaag
agtgactttt

ac
ttagtecacca

g gtggtcttag

gagtcgttge
gctgaccett
attacagtgt
ctcagacaga
attcttteca
aagaacacca
ggttcagaac
tttcetgetyg
caaggaatga
tteattteet
ggaacaaaca
ttectatttg
cataccaatt
cctcataata
tga

gtectgeaat
ctacagcaat
ctgagaaaat
ttgegtectt
ttctetecta
taatgaaatt
ttattgeaca
ttttactggy
cttggatgat
tcagtgeact
taacaggaat
acatatteca
caagccctca
gageetgtte
taagcttaag
cacaagegec

tatggettat
tggagecttat
agctttgeta
gcggecagea
aaaaaaagtc
cctaccggag
ttcaccagaa
gaccatagte
tctaggattt
gtagggetget
tgtttcacga
tecgaggatta
tgtggaactt
gcaccacttt
agtactgctyg
gtecageagt
aggagaggee

Met Thr Gln Gly Lys Lys Lys Lys Arg Rla Ala Asn Arg Sexr Ile Met
i 5 10 15

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1473
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WO 02/48366

- Pro

Met.

Gin

Lys

Ala Lys Lys
20
Ser Pro Ser

Ala Trp Gly
50
Phe Pro Lys

Gly Leu Leu
Val Trp Gly
100

Ala Pro Ile
115
Ile Ser Val

130
Tyr Val Ala

Leu Val Ser

Gly Ala Tyr
180
Ala Thr Ala
195
Pro Glu Ser
210
Ile Ser Trp

Gln Asp Ser

Leu Pro Glu
260
Ile Met Lys
275
Gly Ile Leu
290
Arg Ser Ile

Ile Leu Gln

Txp Bla Ala
340
Val Ser Ala
355
Val Gln Gly
370
Pro Ala Leu

Glu Leu Pro

His His Phe
420
Gly Ala Cys
435
Glu His Thr
450
Gly Ser His

Glu Pro Leu

<210> 4
<211> 458
<21Z> PRT

<213>

<400> 4

Ile

Val

Len

B

His
Sexr
Arg
Pxro
Ser
Asp
Ala
165
Leu
Ile
Leu
Glu
Ile
245
Ala
Phe
Ser
Gly
Leu
325
Gly
Leu
Met
Tyr
Ile
405
Glu
Ser
Asn

Ser

Leu
485

Homo sapiens

1le
Tyr
Leu
Thr
Phe
Lys
Leu
Gly
e

150
Thr

Ala
Pro
Gla

230
val

Ser
Tle
Asn
310
ala
Ala
Val
Ile
Gly
3580
Thx
Gln
val
Len
Ris
470
Gln

Ile
His
Thr
Ebe
Leu
Ser
Met
val
135
Thr
Fhe
Arg
Leu
Glu
215
Ala
Leu
[cAk:
Pro
Ile

295
Lys

val
Ser
Thx

375
Phe

Asn
Leu
Ser

455
Pro

Lys
Ala
Ala
Leu
Ser
FPhe
Lys
120
Phe
Gln
Ala
Vval
Teu

200
Lys

Leu
TyTr
Glu
280
Ala
Asn
Pyr
Ala
BAxg
360
Gly
Ile
Thr
Ser
Leu
440
Leu
His

Thr

Asp
Val
Pro
Met
Ala
Leu
105
Ile
Ala
Glu
Ala
Tyx
185
Asp
Met
Pro
Ile
Sex
265
Ser
Gln
Thr
aly
Ala
345
Thr
Ile
Phe
Asp
e
425
ala
Arg
Asn

Asn

Gly
Ile
Thr
Asn
Pro
Leu

Sex

His
Ser
170
Gly
Ile
Arg
Phe
cys

250
Sex

Thr
Ile
Fhe
330
Met
Ala
Arg
Tyr
Leu
410
Ile
Leu
Ser

Thx

val
AS0

Gly
val

Leu

Leun
Pro
Thr
Glu
155
Leu
Asp
Cys
Pro
ala
235
Ile
Phe

Ala

Ile
395
Gly
PYo
Leu

Ser

Gln
415

Thr
Ile
val
Leu
Ile
Thr
Trp
Phe
140
Arg

val

Ser L

Phe
ala
220
Thr
Phe
Ala
val
300
Teu
Ser
Ser
Ala
Leu
360
Phe
Thr
Gly
Val
Ser

460
Ala

Pro
Phe
val
Ile
Gly
val
Trp
125
Ser
Ser

Thr

Ile
205
Ser
Leu
Vval
Leu
Phe
285
Leu
Gly
Glu
Ile
Asp
365
cys

His

Pro
Ala
445
Trp

Pro

Gln
Leu
Leu
Gln
Ala
Phe

120
Tyr

Met
Ser
Val

130
Len

Lys
Phe
Tyr
270
Ile

Ser

Pro
Thr
350
Gln
Asn

val

Thr

Phe
Val
Ala
Pro
175
Val
Val
Gly
Lys
Len
255
Leu
Ala
Leu
Gly
Txp

335
Fhe

Gly
Glu
Ser
415
Phe
Phe
Lys

Glu

(147) JP 2005-500007 A 2005.1.6
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Ile
Phe
Glu
Val
Ser
Thr
ala
Phe
Tyr
160
Ala
Val
Ala
Ala
Val
240
Ser
Arg
Val
Leu
Phe
320
Met

Pro

Leu
Leu
400
Pro
Leu
Ile
His

Ala
480
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Met Thr
1
Leu Ala
Thr Phe
Lys Gly
50
Asp Val
65
Cys Ala
val Ile

Ala Tyr

Val Pro
Pro Ile
Gly Gln
210
Tyr Leu
Gln Ile
Leu Gly
Met Arg
Gln Ile
290
Met Trp
305
Ala Val

Val Vval

Lys Glu
370

Gln Bis

385

Phe Gly

Cys Gly

Lys Glu
450

<210> 5

Gln
Lys
Pro
Leu
Trp
Pro
Sexr
Val
115
val
Ala
Thr
Glu
Sex
195
asp
Pro
Met
Ile
Ser
275
Leu
Ala
Ser
Gln

Ala

Ala
His
Sexr

435
Pro

<211> 49984
<212> DNA
<213> Homo sapiens

<400> 5

Gly
Lys
Lys
Leu
Gly
Ile
val
ico
Ala
Ser
Tyr
Ala
Ser
180
Trp
Ser
Glu
Lys
Leu
260
Ile
Gln
Ala
Ala
Gly
340
Leu
PO
Phe
cys
Thr
420
Ris

Leu

Lys

Ile

Sex
Arg
Pro
Ser
Asp
Ala
Leu
Ile

165
Leu

Ile
Ala
Phe

245
Sexr

Leu
Gly
Len
325
Met
Tyr
Ile
Glu
Ser
405
Asn

Sexr

Leu

Lys
Ile
Thr

Fhe

Ile
Thr
Gly
150
Ala
Pro
Gln
Val
Gly
230
Ser
Ile
Asn
Ala
Ala
310

Val

Ile

Thr
Gln
390
val
Leu
His

Gln

Lys
Ile
Phe
Leu
Ser
Met
val
Thr
Phe
135
Arg
Leu
Glu
Ala
Leu
215
Gln
Pro
Ile
Lys
Prp
235
Val
Ser
Thr
Phe
Gly
375
Asn
Leu
Sexr

Pro

Asp
455

Lys
Lys
Leu
Ser
Phe
Lys
Fhe
Gln
120
Ala
val
Leu
Lys
Asp
200
Leu
Tyr
Glu
Ala
Asn

280
Tyr

Leu
Leu
His
440
Thr

Arg
Asp
Met
ala
Leu
Ile
Ala

105
Glu

Ty
Asp
Met

185
Pro

Ser
Ser
Gln

265
Thr

Ala
Thr
Ile

Phe

Ala
Arg
425
Asn

Asn

Ala
Gly
Asn
Pro
Leu
Sex
Val
Bis
Ser
Gly
Ile
170
Arg
Phe
Cys
Ser
val
250
Thr
Ile
Phe
Met
Ala

330
Arg

Leu
410
Ser
Thr

val

Ala

Gly
Leu
Leu
Pro
The
Glu
Leu
Asp
155
Cys
Pro
Ala
Ile
Phe

235
Ala

Ile
Gly
Pro
295
Leu

Ser

Gln

Asn
Thr
Leu
Ile
Thr
Trp
Phe
Arg
val

140
Ser

Ala
Ser
Thr
220
Phe

Ala

Leu
Ser
300
Ser
Ala
Leu
Phe
Thr
380
Gly
val

Ser

Ala

Arg
Val
Ile
Gly
val
TP
Ser
Ser
125
Thr
Leu
Tle
sex
Leu
205
val
Lev
Fhe
Ten
Gly

285
Glu

Asp
cys
His
365
Asn
Pro
Ala
Trp

Pxo
445

Ser
Leu
Gln
Ala
Phe
Tyr
Val
110
Met
Ser
val
Leu
Trp
190
Lys
Phe
Tyx
Tle
Sexr

270
Leun

Thr
Gln
Asn
350
Val
Thr
Pro
Leu
Arg

430
Gly

Phe
val
Ala
Pro
val
Val
175
Gly
Lys
Leu

Leu

Phe

Gln
335
Gly

(148)
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Met
Glu

val

Val
160
Ala
Ala
Val
Sexr
Arg
240
Val
Leu
Phe
Met
Pro
3zo0
Gly
Leu
Leu
Pro
Leu
400
Ile
His

Ala

agtcatactg tattitttac ttgtattitt gttgbtttgt gggatttaaa aaatattttt 60
attctyagga tagttgaatc cacaggatac tgagggccag ctgtattcac aacccaaate 120
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acat.

ata

ty

tttatcattg
aaatttetet
ttgttttgta
ttgatgtatc
tgaatgactg
atgattttga
tecattcasa
agaacttcaa
taatcecage
tcaacataac
gtgcatttgt
tgcaggagge
tcagaaaata
ggctggagey
ceatctetac
cagctacteg
gagccaagtt
.aaataaataa
tatacttatt
teteecttee
aaaggaaatt
agaaaagttg
cctatatatt
caagtacttt
ggtoctacot
ggatctactt
ggacaactgy
ccaggctecea
ttatgaccta
aagcctagte
cattgaatct
cgecattttg
teectaacca
taaggazaag
tgatacttta
aatttatttt
gtaaggtatt
gtgageeage
aacactacat
ttcggttect
tttccgtgag
caaaaacggc
gcacgaagtt
cggctactgt
ggecegeteg
aagatggegy
tgctggggee
tgacccaggy
tcatcattaa
cceoccateey
ccteeettee
ccgetocggy
titecegeac

gacaagttc
cageotttet
tactacatta
actgtgtece
cotggeatct
aacaataacc
gggactatga
acaagctoct
gttgggtgte
actttggtag
cagactctgt
agtcccagat
catgatggca
ataataggcc
ggaacatcac
taaaaataca
ggaggctgag
ggcactattg
taasaazagt
gattggazaa
atggaaatta
caatcaaatt
caaaaacagt
agttatttat
teatcttaca
ctgggtctet
ccaaagtgac
atcteteeat
agccccaaaa
goctetgaag
tacactcaag
gtgaacatat
ctttgtecct
tctgagagta
gatattctat
aagtccactt
t tac

agcacaaage
tttccaacag
ccactagaat
aataaaacac
agttcataag
aaatcaaagt
gggaattgaa
aactaaaaag
aactgagtat
ctttacaaaa
acttgagacyg
ccactgeact
acgcatggtyg
ctcaggtaag

ggcctattag
ctgggacatt
tatttactge
gtaagctctg
tgacaacaca
getgataaaa
aaccacacaa
ttatgaaatc
ttgcaggcga
ctettgagge
gaaaaattaa
ctgaggcaga
cocageetgyg
gctcacacct
gagttcaage

ctggacattt
aatctgcaat
tgcagatagt
agcacccagt
ttggtatage
taaattatca
tatcatatta
ggcgcggtog
caggtttgaa
aattagecay
aggatcgtit
tgacagagty
gtaatcccag
ctggeccaaca

tta
gcaggagaat
cactgcagec
ttcaaaatga
tataattaga
gttittttttt
tactttttaa
acaaagaact
agctgtgtaa
ctgtttetga
catgaagtty
tecactcegty
aggetgetty
tgaatgaaaa
tcaatactgt
g9gaggggaa
cttagaacta
ctettttece
gggageatge
tatacaacac
ccacttgtgt
agt

cacttgaacc
tgggcaacaa
gaatatatgt
agtatctatc
ccatttttag
cattttattt
catacattca
caaataaccc
gtcaggattc
tagicagcca
gcatttggta
agtgtectga
agagacccge
cacttctgtt
ttagagtcca
ceatacctag
cacctacata
ggtgtatcee
ggtagttate
aaattgcect
ta cca

gtagtgggy

tgggagetgg
gagcaaaact
ttcaaaacaa
aggctataaa
tcagtatgaa
ggaaataatt
tttactgtit
cazagcttag
caggagtgge
aaggcttgac
ggaggctaca
azacacggaa
aaaggaagat
ttgatctate
cctettocag
tttcagtact
tacatacaca
tatccctegt
aatatctaat
ttetageaat

tittttggea
tgagttctag
tatctettaa
gtcttggtta
caggtaacaa
ccctategee
gtacaggtag
agagtggget
teggetgate
cgggegeoca
tgocgececg
gaagaagaag
ggacggaggc
gtectcteett
cceaccctgt
aatcgtccte
ctgeegeect

gggaataaaa
cgggggtece
gttaccecatt
gaacacagct
ctttttgaaa
cagaacegtt
ceageageac
ggeggegage
gcacgattgt
gageggcteg
ggagtggetg
aaacgggecy
acggtgaget
cagacccaca
ccgagetgeo

aaggtectgg
tgaacaccaa
acttacggaa
ggagattgtg
caaattecect
gegaggattt
cecacgegage
99gcggggcy
gacgegeege
geceggeagt
cagcagegeo
cgaaccgcag
gagttccgeg
cactgcegte
ggtgeetegg

tga
gtetagggag
aaggacaaga
aatgattttt
ttaatagcett
catctgctga
agctagetgy
ccgeggttac
gtatcacgog
cggaggcagy
agtggtggga
aggaatcgag
tatcatgetg
ccggegageg
tetaggegte
ggtcgeggac

g
ctgectetgae

gcttgeggee
cgcctctgea

cacgtgcgec
gccoctegte
cgcttgtoaa
ctggcgcogy
tgegteggty
tcacttcccg
gttttcaaag
gecctaaggat
gtcatcacag
ttgaaaaaca
tggtcttigt
gtttcactta
attggagecy
atttgctgas

teegecgegy
gaecgecageet
gg9gctggga
gatccegetg
ctecggetet
gagteggaag
aaaagtcatc
cggaggagga
taaactttat
aaacaaaaca
tgeatceget
cctgaagtgt
cgatcaacty
ttecagttgaa

gga tgt
cgectegeet
accatcocty
cggeceegta
gggctgetta
catgacggca
actgtgtgte
cactttgaag
gcagtgtgta
asactgtttt
gataccgegt
tt

g

Q

tegecgecag
ctcteccata
gtacgttege
cagtaaacce
gacacctggg
ttaagatcaa
ggaagaaagy
gttaaccage
atgctaacat
tetgaaatag
taccattaat

ggccotgegy
cceggeggec
gcecogegga
tgttgctaac
tttetgttic
tgaccggaga
gectacatte
aagtattaga
tttgotittt
tggggacgta
ttcteegtty
aatggaaagyg

g

ctagcacagt
aaacgtgaca

agtaaatgtg
aaattttatyg

taagtaggee
acatttcaga

(149)
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tictetettyg
agtatgtgtt
taccticett
gtcteattta
aaatattttt
tagatgaagt
gcectetact
ctttctctaa
Ctraaacctg
accagcotygg
geatggtggt
cggaagagyc
agaccctgee
cactttggga
cggtgaaatt
cctgtaatce
aagttgeagt
ctgtctcaaa
gtataatgaa
ttgettttet
aatacaagga
‘tcaaacttac
ttecttttac
tggcttacac
taagctaggt
caaggttgga
aacagttect
gcaggettee
goagtgectt
aagagtcact
ggaggaatat
tttaaacatt
tacatgttac
gtttttctet
tttascatty
gttcccatcea
catecggtcag
gtaaacaage
ctgtttotga
tactgticce
aggacghtctyg
agaagyggga
tgacgecgga
cctggeageg
99a9999cgy
ccgggeecte
cggeactage
gatggtaasa
gecaagaage
tceoteggygg
ceggtgecte
cegecatgecg
gtectcttte
cctegaacce
cgeecgeege
gecgtegeeg
ggggtggegt
cacgtctote
tgggcttece
gaacctgcta
atcagtcatg
agagacaght
ggatttttaa
ctacactgty
tgatatatat
tttatatctt
accattgagg
acacggccca

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2480
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3800
3960
4020
4080
4140
4200
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gtcaatatge
agtttaacgt
tcaagttett
agagtcatag
ctttgtctac
ggcaatgasa
satgtaagaa
attaccttie
ctgtgagttt
aattcttage
agaacaaatg
tttatacact
ggctttgttt
aacacttcta
cttatacgta
tattttaatc
ttgtazaatg
aacttttitt
gcagtggcag
cctcageetc
atattttcag
teatgattca
ccagactgaa
tgttttttaa
tcagagtttt
tatggteggt
tgateccect
gctaatgaca
agagttgtta
cggctgaaga
attgaaattg
asagctaace
gtgtgattit
attttetttt
gtttaagage
attatattca
tattagtgaa
tggctcacge
aggagtctga
atgagctagg
gaatcactty
agcctgggtyg
gtittcatgt
tgacatttte
agcattcctg
cttatctttt
ggaactacat
ctttazagat
aaagtaaaat
agatttitt
gagCaggace
gcaggaaage
tggttgctag
ttttttettt
cttggetcac
aatagctggg
gagaccggat
cctgecteag
gettttcaaa
ggeagcatea
tgtgtttggg
atccteatgt
ctacagttga
gaatagettt
aggaactctg
agtttcagee
tecagtactt
atacatgttt

caaagtttag
ttattatatg
tttattgaac
ctetittgac
ctttagaaag
gattgtattt
tgaaactgat
tttggggttt
tggaaaagat
ctgcetttggy
aagacttttc
taatatttca
totatgtttg
ttrtgtacta
atcagaggat
catcecaget
gtagttgett
gtttgtttgt
gatctegget
ccgagtaget
tagagacaaa
cccaccttygy
cattttttaa
ttcatcgtat
tataaagttc
acatgacagt
tectgatttet
tatatgtaag
atgatttttc
aataaatcet
tattteattyg
agtaggctac
atattaggtg
ggctatacat
aattgttety
gtaaatattt
tttgcttita
ctgtaatcece
gactageetg
tgtggtggta
sacctgggag
atggagtgaa
atgtaacatt
aaatactaga
ttagaggcta
aaaatgctca
ctetgacagt
ttgatagaaa
tgatatatca
tttetiggea
caagcteotga
tetetgggat
catgcaagca
tgagacagag
agcaacctct
attacaggca
tttaccatgt
tcttecaaaqy
aagectagaa
ttaattactt
gataaattaa
agttagaaga
aatgtaactc
cttcaggtaa
attgtettet
agggtacatc
tataacaaag
tocttocagt

aaaacttgag
ttatagettt
ttgattaatt
caagtaggta
agacaatatt
tgtaagacca
taagaaacac
tgtttgattt
cgtttttaaa
acacaagata
ttgagggeta
ttctetatte
gatcccacag
gcacattect
atatttcaat
ttaaatttaa
atctacctet
ttgagatgga
&

o

acatatgtaa
gacatttatt
aaaacattac
agaactatgt
ttacattett
agtgatattt
agettocttt
getttacage
ctttettgte
aaatgtttge
tgaacatggy

taagageact

tgactttgga
gaaaaaaaga
tttgattaga
ggggagaaaa
cataaaatct
aagatcagta
tccttggaaa
agatgctite
ctattattaa
accagcaata
ggctattate

cet
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atatattttt
aacaaattee
tcggttatga
atactgttge
acaaaatagt
ttttttacaa
gtteagtttt
tttecaaate
ggttgtaatt
ggtttcacat
attteteate
tt

ggcctagtat
agatgaattt
aaatatcagg
aaagtataac
ctacttacaa
gtcteactet
accgectect

gtgaatttta
ttattgtaat
ggaatatttt
tattgcagte
tagttcagac
gttgcccagy
t

gggactacag
gtttecaccat
cctcccaaag
gaaaggggaa
catagaatat
cgceaatggy
cgtgaacagt
tettttcaace
cctatttgge
tgaasattag
tetaaatyag
aattgtattt
ctatgtgagt
tttttaacct
gtttcttgga
tttgaazaca
aatcatatac
aagcatccat
agcactttgg
gccaacatgy

i

gecacgtgeca
attggtcagg
tgcagggatt
aaaattgoca
tteagtgeta
tagattecatt
attteacata
aatgttaata
cagtttaaat
agcagattag
cecagattaat
cattcagctg
agacacaatt
gggtectgtte
agagtcccaa
gcataagtaa
tgtatactac
atatagaaat
gaggecagty
tgaaacceca

cecatgectgy
ctggtcttga
acaggtgtga
tttgatactc
trgctgtiga
cagtgagatg
cectggtcaat
aaattctttc
atttataaac
agcagatttg
cgtaagitac
aatgaaaaac
aagataaatt
accctgaagh
aaggtccata
ctaaagaata
ttecactgatg
agtttttagg
tgggcagatc
tetttaccaa

aagtgataaa
tttgtttatt
geattatttg
atagaaatga
tactattatg
ctggaggagt
gattctectg
ctaatttttt
actectgace
gccacegtge
tgttgttoty
cctcagagtt
tctgaggete
ggtactgatt
cegttgtect

‘aaaactagta

tagttticaa
tgattitttt
aggccaggat
acattaaggt
tgtttgcasa
cttcccaaaa
agttccacat
aaagtaacca
ccaggggeag
acttgaggee
aattacaaaa

a

ta
gecaagattyg
actgtctcaa
cagtgtaggt
attctgtttt
agagctaaag
tecttaasata
ggaaaatgta
gtaaggcata
tttgasaaty
tecootgattt
ccctttgeac
gtagggectt
ataagaaggyg
ttttgotett
gececteectgy
tgtgccatea
tggccagget
tgggattaca
acatcagggt
agctecttac
tatgcagttt
cttgecatacc
ctttgeaget
cattctgaca
agcattattt
aagaagagat
aaatatccct
cgtgggaaac

a
cagtgagect
aaaazaaaaa
atttaagaca
gttttattaa
agttatttac
tgatctttat
tagttcttte
tctgaattge
aaatgcatat
taattaaata
tcttcacetg
tgtagaccca
cctgtggtac
gttgcteagy
ttcaaggaat
tgeccageta
ggtetegaac
ggtgtcagee
gtttatattyg
ctccatggtt
ttttttcaga
aacataatca
actgaaagtt
agtctgtatg
taaattggaa
gaatatgggt
cccactgoee
ttaatagaat

c g

agatcacgee
aaagaagttt
gctgaaataa
agcattacca
agtattcaaa
tgttttggee
agaagtttgt
atggtcggaa
ccectggataa
ggagtcagea
caaggatggc
gagagctgtt
ttttettttt
ctggggtgea
tecteoctacet
atttttgtat
tettgactte
actgcgocotyg
tetttggeay
cagtgtttgy
tggctatatg
gaccgtetge
taaagtttaa
atttaaaagt
gtgtgeaagt
ataatatagc
tgttttitaa
ggttcaggag

actgecattee
ttagttacag
aaatacctte
cttgttttta
ttgaattttc
atacaattgt
ggtaaaatga
gtacctgaaa
gcagagcace
acegtticaa
tgaagtagty
aaataacctt
ctttocttttt
atggcgtgat
tagcctcetg
tettthagta
gggtgatcca
gcececgtagt
gtotgtgget
tttagattgg
catccagttc
agaaattcte
gtaaaaaaat
ttcaattata
aacagtigac
tctcaaaatt
aaaataaata
ggacaagtat

4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5840
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
1560
7620
7680
7740
7800
7860
7920
7980
8040
8100
8160
8220
8280
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atgcagcata
ttaaaatatt
gtgatgatit
tatagtcttt
acgeetttge
tttecattee
aaagacatta
ttetttatee
aattgtgctyg
tttgggtggy
ttaaggaatc
tgtcaaagtg
atggccatte
taattggtga
aatgtctatt
tttgagttee
tttetecaac
agatggaatt
caacctctge
‘tacaggcaca
ctctatgttg
tcccaagaty
gggttatctg
ttggtaactg
tttttgetta
attgbtttet
ctatagattg
catgggatgt
ccttgtaaag
10020

cagctattgt
10080

atagcagtge
10140
atcagatctc
10200
ttggeaaaca
10260
tettgtectga
10320
gatacagata
10380

tacagtgtat
10440
tttgtgttag
10500
agagtctege
10560
gacggggaga
10620
atgtcctaga
10680
ttaagtettt
10740
ttattettct
10800
ccaatgtata
10860
tetgggttet
10920
ttttggttac
10980
toggttttet
11040
ctaggetgga
11100

gtgattctec
11160

cetgtcattt
tcaatagttt
ctgagatttt
tatccctete
gtcctcatag
tgaattacte
ttteattect
acttgttagt
ctataaacat
tacccagtag
gccatactgt
ttecatttgte
ttgcaggagt
tgttgageat
catgtetttht
ttgtagatte
tgtatgggtt
ttgetettgt
ctcteaggtt
caccaccaty
gccaggetgg

tceattcaag
tggggtacag
agtgecaccty
aagcttccee
ctgaactctc
acttagaata
ttttatgget
cattgggcac
gcatgtacat
tgggattget
tttccatagt
accacatcca
aaatgatatc
cttttcatat
gectacttht
taggtactag
gtetgtttac
tteccagget
caagccatte
cctggetaac
actcaaacta
a

ttttacttta
gtgggttttt
tcacctgace
ccecatectea
acttgtaagt
atggccteca
aagtattcaa
ttgggttggt
gtgtettttt
ggatcaaaca
ggttgtacta
caccatctat
tecattgtggt
gtttgttgge
gatgggattg
tectttgtea
tetgetgatt
ggagtgcaat
tectgectea
tittttgtat
ctgaccttag

tttttaaaat
ggttacatag
agtgtatact
aagtccattc
gagaacatac
attccatcca
tggtatatat
tecatatett
catataatga
gtagttctat
gtttacatte
tattttttga
tttaatttge
ttattgtaty
titgtittitt
gatgcacagt
tttttttttt
ggcatgatct
gcctocoaag
ttttagtaga
gtgatccace

ct
ttgtgttcca
tagoctitty
gtcttgettt
cttgttetgt
ttttggtcag
gtttecottt
atcttteact
aaaagggatt
tattgattty
ggagettttt
gtggeagttt
ttactctggt
tttatcaggt
aataaatcag
gaacatgcca
tetgtegoee
ctectgtotea
gtgtattcce
aatccatttt
gtatatggat
ctteggtgee
ctattgtget
tatcactitg
tttttttttt
gtgeagtgge

tgocteagtt

ttggtetica
tataatttaa
ggctatgtygg
gaagtatgat

M

o+

ag
tgectatttt
agtcgggtaa
getetttttt
getggtattt
ttcacaatgt

t aagtattttg

tataccagta
tgtgatgect
ggttccatat
tgatgggaat

gtgtcattta
tecttggtia

gagttctiga
tgtcattgat
ggatgegtca
gatttcctet
taggacttct

acatctgata

tgatttotit
agtgtattec

tttgattcte
tttgtatect
ttagggtttt
ttteccaattt
aaatttttta

ttttgataca

tco
taacagtgtt
taggtgtitt
agettitgteg
gagactttac
ctaggtatac
gecatgetegt
attactatgg

agcatatgtt

gga’

attccacttt
aggegacata
aaataaataa
aatgttttet
gatttgattyg
atccactttt
gttgtcazaa
ctattgtcta
tagtataatt
ttitetittt
gcaatcttgg

teecgaggaa

gta
tattttattt
catagtacag
ataaataaat
tetagtegtt
ttgtacatgg
cctageacca
atgagttgac
tgtatctgtt
tgaagtgaag
tttttatgag
ctecactgeaa

ctgggattac

cctecaaactt
tattttttat
tagtgtacte
aaataaatct
tgtggttica
caagaggtag
tttaggagac
tgtaaatgca
tttataccag
taatgtgatt
acagagtcta
cctetgecte

aggtcecace
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ttattatttt
atgtttttta
gtacccaata
tattagtett
gacatttggt
agtttctgca
acaccacatt
tgcagttgty
cticttttac
ttttagttct
ccaacagcag
tttttaratt
atttecctga
ccttitgaaa
ttettgetga
tecataaatat
tttttttity
tggcteectg
tagctgggat
gacgagtttt
cgeectiggee
ctttatttet
ccatgeggtt
ccagatttgt
gaattttagg
tgcattgaat
cttecatgaa
ttgtactttt
gttttitttg

ttgctggaat
tgaatcgttt
agtcatatca
tattecttte
gtacaaagta
gatacaggta
ttatcattte
tttitgagac
cagectgggt
gttcagacta
ggttttagat
gggtataatt
tatcctttic
tggatttatt
tattatgety
ccteccaagee
gctetgtcge
cectggtteaa

accacgectg

8340
8400
8460
8520
8580
8640
8700
8760
8820
8880
8940
9000
9060
2120
9180
9240
9300
9360
8420
9480
9540
9600
9660
8720
9780
2840
8900
2960
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gctaatttit
11220

gtatttttag

tagagacggy

11280
gagtcactgt
11340
ggctecttgty
11400
atttgtagtt
11460
ttaacagtat
11520
cotcticaat
11580
ttattcttag
11640
tcagatattt
11700
gaattbgett
11760
tcatgteata
11820
atttettact
11880
tggcgaaagt
11240
cctgttcage
12000
tecttetata
12060
tteatcatta
12120
cttgatagat
12180
tgatgaatga
12240
getggaatge
12300
ttcteetgee
12360
aattttgtat
12420°
ctgacctcag
12480
cactgegeen
12540
gtatttightt
12600
tgtttticte
12660
ctaaagtgca
12720
atgtgatatc
12780
tattgttttt
12840
aaaaasatta
12900
gtatatgtgg
12960
aatttttttt
13020
aactcactge
13080
tagctgggat
13140
cagggttttg
13200

ggtg
gcccageete
gttecatata
tgatagtaac
tgattcttec
tecgtgteate
gtattacatc
getgttggea
ccattctgat
tgtaaagagy
catgcttaat
gggcatettt
atgatagcte
ccatttttga
attgasatga
ttatgtatgt
trtttttgtt
aatggcgeaa
tcagctteoot
ttttagtgga
gtgatccace
ggccgatgaa
gaggattttt
catgctagtt
agcatgetta
acttaaaatc
cagagttgaz
gcatgettta
tggtgaacat
tttttticag
aacctectgee
tacaggcaca

ccatgitgge

t
cagecttgtt
agttttagga
tgcattgaat
aatttatgaa
aatgttttgt
tgtagetait
tatagaaaty
agttttttgy
gacagtttty
tgctectagtt
gtctigttee
tgtgtetgte
gagtttttat
teatittatt
tggactatce
tttaattttt

tettggetca

gtttcactit
ggccteocecaa
ctttttgete
tttaaaagaa
ctogtagattg
catgaaatat
agtctgtaga
gtaagtggga
gtactgattt
tggagtattt
acttectgtt
ggtactttee
agatctttga
atatatgget
gaagcagtgt
ttecttcatt
tttcatacet
ttgagacgga
cegeaactte

gattacagge

gatggceagg
agtgctggga
aggattgctt
aaaattctgt
cttttggtag
cttececattt
catctitcac
ttattttett
ttgtatcetg
agggttctet
ttctaatttyg
agtactttgt
ggaaaggett
tttatcatat
tgaattttag
cttitgaaat
ggatgaatce
gttttgctet
cgeetecege

+

(152)

PCT/US01/47559

ctggtctiga
ttacaggegt
tggetgtict
gaggaatgte -
tattaaaatt
gtgtgtytgt
ttetttaagt
ggtttotttt
caacttcagt
ctatataagg
catgectttt
tgaataagag
teaggtttte
tgaggtatgt
taaatgottt
gatgtatcac
cacttgaaca
tgttgeccay
gttcaagcga

acgeetgget

tt
cgctttggee
tgatettttt
geatcaatgt
ttaggtaatt
ttagaaaaga
attacctaat
attaccctac
agcoctgaga
ggtggacaaa
agtctetgte
tcocaggttc
cgcecaccatyg

aaggetggte

cttecatgtty
teecaaagtg
taagacctee
tcatcagaga
tttetcttaa
tatggaaaat
ataaatttta
ctatacatgt
agttgtacca
acaggtttaa
geecaggetyg
aagcgattct
cceagctaat

tecgaactett

gteaggetyg
ctggaattac
ttoctgaagg
tattgtceca
ataaacaaag
tcagaatage
tttacattga
tatatcctac
agctttetge
agcttatcaa
gagtgcagtyg
cctgoctocag
ttttgtattt

gacctcaagt

£ cte
aggtgagage
aggtttgcta
tagtttattt
cattttecte
atagtaaaca
ggtcagtatt
tttgattitt
‘taggggctgg
atttgtggcee
gtgggatete
cctttctgag
ttagtagaga

gatectgecca
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ccttggecte
13260
tottittttg
13320
ttcoctgaaac
13380
tettactgtt
13440
tectgtgect
13500
tttteacact
13560 -
gctgetaatt
13620
gttttgtaga
13680
ccagetttaa
13740

cecgetattta
13800
tccaakatte
13860
tagettectt
13920
ataatactge
13980
tocttteteat
14040
ttrtgageca
14100
tttttttttt
14360
gtettaatat
14220
tggaagetgg
14280
gcactggttyg
14340
gtacaggcty
14400
ttcageotic
14460
tgttecaact
14520
tgactttgaa
14580
atcttaatat
14640
ttaacttitt
14700
ctagtgtcta
14760
cagcacccac
14820
ttcttettea
14880
ccagtattgt
14940
ccttaccttt
15000
geatgtteaa
15060
acaggtttag
15120
catttatgea
15180
agggctattc
15240

ccaaagtget
accttatatt
tgctcecattg
cettttatet
cctacttaaa
tgacactect
gttttaatca
‘taggacctge
ctgctagaca
tcaagetcet
atactgtgee
ttagatgege
agtgagtctt
gtatatcaaa
tgttgatate
tggttacatc
cttttagtgg
tetttgagta
tactgaacte
agcecatcttt
ctaectggaag
geatactgty
gacagaggea
ttgttgacta
ttaacttttt
tcatgeagtt
cttggtggta
gttitggagy
tecagtattoa
ttttgggagg
gcagaggcte

aaaagatgat

getgtacttt

tttaatagat

gagattacag
actatgetty
teatatgtga
tectetttic
atgtiggege
gataatctca
gtgctcaaay
agtaaatctg
accaagctaa
cccaattteca
actgttttat
titgcttcte
aagacatcte
ttcecazatct
gtgtttatat
tttgccagaa
ctceecatgg
cctgtagett
gatatatgag
tccacectat
tctgatattt
cttatgctaa
gtgagtacag
ttaacatcgt
amaaaatctt
atcgtcatcet
agtaatcttt
aasatgtygg
ccagtattti
ggggtggegt
tgtaactact

gtetgtgace

o

gcatgagcca
trecattiga
cactgtattc
tttatcaaag
ttetkggagt
tctactctgg
acaatacaaa
agectegtgg

acacttggaa

aatcctgaat

gececteattt
cattttatce
tggcageggt
cttacatact
tttigocact
taatcttaaa
cctteagaat
gtetttcaat
acccataatg
accteegeet
ceeacetece
tgaatttcgt
atgtttgaca
tgttattght
gtitttrata
ttttggagtt
taaattattt
cetittecct
actggttgte
ggaggtgttt
ctyagtaaaa
tgcatgactc

gtttetgtic

ccatgeetgg
tactaggcat
tettcactet
aagaaaaacc
tetgteteag
tggttteaga
tgtttcaagt
ggggaagtac
gttgttctty
ccttaateog
cttotttgag
ttraggaaalt
atazacttaa
ttegetggog
tgetteattt
acttteatet
taaatataga
acacccaacg
ccgecaagect
gtctaactet
aagctecectt
tgttgectty
cagtygcccag
aataattata
gccteaagga
ttttgottgy
aacactgact
trgcacggtt
ttttecaact
gaatttggac
tggaagagat
ggcataatta

cta

14 t

t

ticteocagy

(153)
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cctectgtgyg
cacctectee
cctgatatth
tteactattt
cceactgetg
tatcacattt
aaagagggea
tgggaageca
attcteeoctt -
tteectocee”
ctgattcaga
caccagagtg
ttttgtattt
attgttetge
atggtitttt
gattgtgtca
ctecttagea
tgcagceccat
tggaagettt
gttgtgteet
ggactctgta
tetgtecete
tacatatatg
gaatgtactyg
ataggttctce
ggactatiga
ccaaaatcte
aatictecca
gttaactete
ttgtcactgg
tcttaaaccy
ctttgaggtt
agtacctaga

tttgaaactt
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tagaaaagac
15300
tgtagataag
15360
gaaaggagta
15420
gtaatatact
15480
taagtagatt
15540
cagctgtgta
15600
tgtaatccca
15660
cagcctggge
15720
ggtggeatat
15780

ccaggaggea
15840
ggagtgaaac
15900
cacacctgta

ctcectgoee
gggaatggaa
attatgataa
atgttttcat
gaactagccet
attgttacta
goattttgyy
aacatggtaa
gtttgtagte
gaggttgtag
cttgtcteaa

atcccagtac

gaccaaacaa
ggagggaagyg
atgtacagtt
gaaggttttt
aagaacattt
totatacata
aggctgggty
aaccttgtct
ccagetacte
tgaccegata
aazaaaaaaa

tttgggagge

16020
gtgcgtggty
16080
ttgaaccegyg
16140

atacagggty
16200
atgagtattyg
16260
cagatagaaa
16320
cgatttggaa
16380
gtaataacct
16440
ctitacatta
16500
aaatctgtct
16560
acagcecacy
16620
tggactatgt
16680
ccttacaace
16740
ttagaaaagt
16800
acccaggett
16860
tttgtaceca
16920
gtgatcaaaa
16980
cataatttgt
17040
aaattttttt
17100
aaagggagyc
17160
tattecatttt
17220
tgagacggag
17280

gtacgoacct
gaagtggagy
agactctgtc
ctataaaaaa
tetttaaaaa
cttcectcaga
gttttigtea
getttectaa
ggtagaccat
tgtatttata
taagcacagt
accttatcag
taagcaattt
ccttgactec
tgtittagat
tytggatgag
tatcagtatt
aggtatgtta
tatctttttt
tcatagacta

totegetetg

g
gtaatcccag
ttgcagtgag
tcaaaaataa
atatcagagg
attaatttac
tgatgcaagt
agggttacty
tgcgecagey
cactcctace
ttatgatgga
cctaatgtat
tgagatatta
gattgetact
tcecagtgete
agttgaggtt
ctgttageaa
tcaagtgtgt
tetttegtot
aagaacaaggy
atgtgcttaa

tetogtecoca

ctcagaagat
actatctatg
taccaaatce
ataasaaagt
acagtacata
aaatattgat
ggcagatcge
ctacasasaa
gggaggctas
tegtgecace
cazaaaaaaa
caaggcgggt
ctgtetctac
ctacttggga
ccgagactge
aaagtcattt
gttttttttt
acattbccty
tgattatgac
aagtgctgta
tgetttttat
atttaaagta
tectaggoaca
tccactttga
gecteataalt
ctgacagtaa
agtcttttoy
gtcaggeage
gctatgaaaa
atagctattt
tattttggta
aaggagtcece
tatattcectt

ggctggagty

agccagtbtt
gtaaatatct
tagaggaata
tatttaatag
tttecttgata
gtttagcagt
ttgagctetg
tgcaaasatt
ggcaggagaa
acactceage
aacagccyggy
ggatcacgag
taaaaataca
ggctgaggea
accactacce
tgaatatata
thtttttagt
gotteataat
attecataact
ataacttttt
aatctgtcag
cttgagettt
gtcctttaat
atacattate
acagatgagg
gotgcagtgt
ggaatgcagg
ccaaccacta
aaageatttt
ttasaatttg
cattttttte
cttaattaga
thrtrtette

cagaggcacy

(154)
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cttatattgy
ataccatctt
gagttttaaa
a2aaaattatyg
tatttattga
tgettatgee
gagttgagac
agttgtgeat
tecacttgage
ctgggegacy
cgeggtgget
gtcaagagat
asaattaget
ggagaatctc
tocagectgg
gagcatgttc
ttactgattt
ccaagtacaa
teattgaatt
gggctcatga
tttaacatac
gtaatagtaa
gtattcaasg
attttticat
aaacegggge
tggtatitge
tagtaacttg
gctaagtagg
gtgatgttte
cttettgttt
ctagttggac
aaggcttgtt
Trtrtbtttt

atettggete
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actgeatece
17340
ggactacagg
17400
tteaccatgt
17460
teccaaagty
17520
ctttaatttt
17580
‘tggagtctea
17640
ctecacctee
17700
ggcacgtgee
17760
attggecagg
17820
agtgttggga
17880
tgaccotgtt
17340
ggotttttaa
18000
ttgttggett
18060
cattgtgtgt
18120
aaaagtctgt
18180
aatggtgcat
18240
gaagacataa
18300
acagttatat
18360
tittaatcag
18420
atageettaa
18480
tgttgcaatt
18540
tttgtggaag
18600

aaaagaagga
18660
gttatgaata
18720
attatgtaac
18780
aaggagtgga
18840
gagtottaat
18900
ccaccgccaa
18960
tgcatgteac
15020
ctetgtegte
19080
caggttcaag
18140
ccatgectgy
19200 )
tggtcttgaa
19260

caggegtgag
19320

ceacctecea
cacatgccac
tgaccagaat
ctgggattac
tgttttottt
ctetgkigee
caggttcaag
aacataccag
ctyggtecttga
ttacaggeat
atatattcag
aaaggtttta
tgttggcagt
gagaggtgtg
taatctttaa
gccacaagag
tttaatttat
catagtttgt
ataaccagtt
tttettaatt
atctttcact
atctgeccag
ttttgtactg
tatggttagt
atattageta
atttaceggt
ctggoatcca
ggttcaagag
cacgeceage
taggctggaa.
cagttctetg
ctaatttitt
ctecttacet

ccactgttce

ggttcaagtg
catgcccage
ggtctegate
aggtgtgage
ttottttttt
caggctggag
caattctect
gctaattttt
actcctgace
aagccaccat
tatatgtcac
ctcatttcaa
ctttgtiity
taaagaggtyg
acatttcatt
tcaaagtttt
attttaagte
ttcageattt
ttagacatat
tttaasaacta
tttaagcect

gggaagatgy

attttoctge
taattttigt
tettaaccte
cactgtgect
ttttattitg
tgcagtagty
gectcagect
gtatttttea
tcaggtgatce
geecagectg
taattaégaa
ggcttttitge
ggccecagta
ggtttetggy
totgttitat
taacatteat
agtatcttte
cagatttcaa
taatttigaa
atgtgacatt
catagaacag
tgagectcta

tt ttg

ctcagectee
acttttagta
ghgatcegee
ggccaatata
tttgttigtg
caacctigge
cccgagtage
tagagacggg
cgeetgoeete
gcatatctac
c;atatatta
ttacaaattt
ctecteecac
taaaagaagg
gtgttttgaa
tttaaaagga
attteectgt
agatattctt
tgtctggttt
ttaagaccaa
tcazaaaaca

ccaacaaggg

tattt
catagtagat
agtgatgaga
tttttttitt
gattggagty
attctectge
taattttttt
ttcagtggea
ccteagecte
tatttotagt
tgtgatccac

tggccggett

agttcagtca
ataacagtag
ctttecttit
cagtggegty
cteagcctee
ttttattatt
ctatctegge
ccaagtatgt
agaggcyygy
cecacctaage

tacocttttg

10

aggf taa

gaatcagtga
gtataaggat
tttttttitt
ateteggete
cecagtagety
ttttttgaga
tcactgcaac
gggattacag
tittaccate
ctcecaaagt

acagacctat

(155)
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caagtagcetg
gagatggggt 4
cgcecttggee
trcttattat
tattttgaga
tcactgceaac
tgggactata
gtttcaccac
ggectcecag
tttttagaag
attcaatatg
tgtttttttg
tectecceag
ctctectett
actgattata
aaatgaggat
cccteectea
tgaagtattt
gggatttaty
aaaaactgtg
aaagetgtgt
gatttageta
ctittgagag
ttattgettg
ctygtaatgee
cattgagacyg
actgcaacct
gaattacagg
cagagtttca
cttegectee
gcacctgeca
ttggtcagge
gctgggatta

ggctotggaa
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ataataggece
19380
tcasaatcca
19440
ccccaaageg
19500
agttaagatc
13560
ccagtgctaa
19620
tgtctgttaa
15680
aaagttaggt
19740
aagaaacatt
13800
atatttcaga
19860
aatcattagt
18920
teattetite
193880
cctatgtgat
20040
actagtttaa
20100
ggactagate
20160
tttgtgtgty
20220
tcacttaget
20280
tcaaagacct
20340
ttttaaataa
20400
tacatgagat
20460
tatccatcat
20520
tgtttigttt
20580
gcagtggege
20640
cctoageote
20700
tatttttagt
20760
itgtgcterge
20820
tggocaaatt
20880
gectatcaag
20840
ceceactacce
21000
gttgtaattt
21060
ggcttattte
21120
tcteattett
21180
ggacatttag
21240
ccaggeatgy
21300
cttgaaccty
21360

agtgtttgat
ctagcatcte
tttaacattt
cataaaattt
aggatcetga
aattttgtta
agcagaggaa
caaaattgaa
aacagtgaag
gataagatct
taacaccaaa
tattgaaaga
ggagtttaaa
tthtttgcaa
tgtttatatt
acttagttea
cccagtaatt
tattttattt
attttgatac
tteaageatt
tgttitttgt
gatectcaget
ccaagtagot
agagatgggy
cegectoage
ttagttattt
tactagatct
ttoccggoct
tragctctca
acttaacata
tttotgtgty
gttgctteca
tggtycacac

ggaggcggag

ggttcaaget
ttotacctag
taaggattat
tttggaaaag
catcaaazat
gaaattgtat
cagtttggaa
aggatgcegt
cgaacagatt
agcatagtat
cotgttctte
aaagcataat
tcettateett
tttttttitt
ccttttcaca
tgcatgcagt
cttttcaatt
ttattittg
aggcatacag
tatcotttot
ttttttgaga
tactgeaate
gggactacag
tttecaccgta
ctceccaaggt
tcaaatgtag
tatttattct
ctggtaacca
caaztaattg
atgacctecca
tatazataca
aatcttaget
cgtaatceca

gttgcagtga

cctagataca
atggtttegt
ttactttcaa
tgttacattt

ctttacaaca

cagtccatgt
gtecttgget
catttttaaa
tetetgtica
ttcgaattac

ct

(156)
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tacggaacac
acagaaacag
gttazaaaaa
cctetaaaga

ttgttatatt

9g! a3ay
gggttogggy
gtataaaata
gattggaatg
aaaacttett
atacctagaa
acatttgagt
tagcacaagg
ttttttgtag
agtatgttga
agaactctaa
agagagggca
tgggtacata
tatgtaataa
ttgtgttata
cggagtettyg
tetgettect
geacctgeca
ttggecagga
getgggatta
aataaatgtt
atttttttgt
teattctget
agaacatgty
gttccateca
ttttetttat
attaagaata
gctactcagg

gccaagattg

1

ttggccagat
tgaatattgy
gaatacaget
atagacattc
agatttggct
cccqtﬁaaaa
actgggaaaa
ttgcttotgg
attgaacttt
aaagaacttc
tgccattitt
ggtgtatata
ttanggcagg
aacaatocaa
ctetgteace
ggattecaage
ccatacecag
tggtcteaat
caggegtgay
ggetgtagte
goccactaac
ctytctecat
aagttictee
tgttgttaca
octiteatic
gtgctgcata
aggctgagge

caccatcgea

tt
aaagaaaggg
aaageataga
tggcaaagtg
ataatgittt
tgcagtagge
gttttgagat
tatggctaga
caactitete
ttectaatta
taggagttte
ccttttttat
trtatggggy
gtaaatgggy
ttttaggktt
aggctggagt
aattctectyg
ctaattttig.
ctottgacct
ccacoacgee
aacctgttgt
catectetet
gagtteagtt
ttttgtgect
aatgacagga
atctgttgat
caaaaattag
aggagaatty

ctccageotyg
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ggcgacaaga
21420
gtaggagtac
21480
agtagtgaga
21540
aactgtttic
21600
ctttteteea
21660
atatttecact
21720
tcatatacet
21780
aatcagatta
21840
ttaatcoett
21900
tcactttgbt
21960
cteactttgy
22020
cagtgtcoctg
22080
cecatteatt
22140
tttttttaag
22200
ctcactgcaa
22260
cttggattge
22320
ggtttcgaca
22380
tteccttecaa
22440
tttacttaca
22500
gaagaaaggy
22560
tatttagcat
22620
tteecattct
228680
sagtcaaaca
22740
gttgggatta
22800
agttgcctgg
22860
aasaaattga
22920
acattttcat
22980
aattaaaaat
23040
agagaatiat
23100
ctttcaagte
23160
cttagacaag
23220
aaatgagata
23280
taaatatttg
23340
tcagatigta
23400

geceaactee
agctatctet
ttgctggatc
cttagtgatt
catcettgee
gtagtttiga
attggtcact
tgagattctt
gtcagatgga
ghttgettty
ctttggetge
gagatcacat
tacatacagt
acaggctatt
cectectgeect
aggcgectge
tgttggceag
agtgttggga
atgagcacat
gageaattet
aatgtttctt
ctgttgttat
ggaactcagt
aacaggagta
aattgecttt
taccacatga
aggttgggat
tacttattaa
aagtcagtta
tgatctetta
atgtttaacc
atatatgtaa
gttattaaty

gtatgaatgg

gtctcaaaca
tcaatatact
atatggtage
gtactaattt
tatcttttgg
tttgeatite
ttgagaaatg
ttettacaga

tagtttgcag

aacaaaaaaa
gatttccttt
tccattttta
acattcceac
ataaaagctg
cecegatgate
tctattcaga
attgtttgag

atattttete

ggaatagtge
ttttggagag
ggtttttige
caacagtgta
tttttaacty
agtgatggtt
tettttgece
ccecttatac

ctattctgtg

ctg g

ctgtgetigt
actattttta
ctgcgactgt
actctgttge
ccgggtttaa
caccacgeet
gctggtetty
ttacagghgt
ttttgttasa
gatecctteta
cttaaaggga
tactgagega
tgectcatat
catataggect
teattigatg
tttgagaaca
titttttett
ttttcoccaat
ttttggggaa
ggttcagett
tetgeatate
agtgcecaat
gtcatatgea

at aa

tga
ggagtattat
taaataaaak
tttbtttttt
tgaggatgga
gcgattctte
ggctaattit
aactcccace
gagecaccac
tttctegeta
aaggtictte
agaccttcee
tagcattgga
gtaaagtgat
gtaaaaatgg
cattccageg
agecttggaa
tatagaatct
ctectateet
gcagcatage
cagetttgee
agttttotga
gtagtgccct
tgtcatacaa

aggtaaatgt

gtgatctea
caagaastct
tttattggaa
ccttttctt
gtgtggtgge
tgccteagec
tgtattttta
tcaggtgate
acctggecte
ttggeaggag
ttgeaacaty
taccttectt
taatagaagc
aatattatct
tagctgetgt
gttctcttge
aggatagaat
ttctagatet
agataatata
atagtgagta
atttacttac
tagggctgtt
gtgacatatt
atctgaatat

ga

(157)
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‘tgcagtaaat
gtatatacct
ggagcecttec
tgagtgtice
gggtgagatg
gagcattitt
gttttttaaa
atttttgtia
ggttgtctet
tttgtccatt
ttgcccagte
cacagtcaaa
tetttttitt
acgatcteag
tcctgagtag
gtagagatga
catcecgecte
taaattgatt
aagaataact
tecagaaagta
attacccaca
attagtttct
aattcacagt
ttatttttce
tgcccactge
aacttgttat
acttcgtgge
tccatctgaa
aaaacatagg
tgactgtaat
atgagggatt
aagtaccata
gtasaataaa

ttaagactga
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aatatagcat
23460
taaacataca
23520
tatatatgtg
23580
catatatata
23640
tagatggagt
23700

tctaactaca
23760
ttttatgttg
23820
aggaaaaaac
23880
ttggttatta
23940
ttttttgaga
24000
ctcactgotg
24060
gtagctggga
24120
gacagggttt
24180
tegacctece
24240
ctecttgatte
24300
tatasatata
24360
catacacaaa
24420
tttattagag
24480
cttgggaaat
24540
atttacttta
24600
ggttcatget
24660
gtcattectt
24720
cttgctgeta
24780
gtatgtgcac
24840
trectttatt
24500
tacatttatt
24960
aaagatttta
25020
tggattecag
25080
tttttettgt
25140
gaataggttt
25200
ttttcatgtg
25260
ggagcagact
25320
gtggcttett
25380
taagaagagc
25440

gtgatttitta
tttetgatga
tatatataca
actatgecgaa
atattttgag
atatagccaa
geattttaat
tatactaaaa
tatgaattct
cagagtcttg
agaacctety
ccacagacat
tgccatgttg
asagtgtiga
agtttgacaa
tgttttatgt
caggtaatta
cagtteatat
tttaaattta
gaaacaaagt
catagatgtyg
agtgecceege
acggtgtitt
atttagatta
‘tetttoactt

ctt

ttttggtttt
acggcttaat
tacatacaca
tatatgtttg
agataactta
tcatgcataa
tccagagatc
aacceccate
ttgetettte
cactgtcace
ccteeccaggh
gtgccaccac
gccaggotag
gattattggt
acaagttttc
tttatatata
gcatatggaa
ttaataccta
tatatagata
tgttgazaat
tggtattcat
ttattggtge
tcacatgtge
tagcaactaa

gtgccatett

tattctttag
tcaaggagta
tacacgcaca
tttactgatt
atactttcta
taataaacca
tcaatgattt
aatataaaac
tttttcgagt
caggetggag
teaagegatt
acceggetaa
tectegaacte
gcaagtactg
gaaatagéta
tatatacaca
ttgctattgt
cctggageee
agcaattgtt
tittotatag
tttttteatt
tetttetgat
cccaattoct
atatcacttt
ggttatgagg

tot

gaaatagttg
aacceazatt
atagaatgtt
tgetatatat
aaaaagggte
ttttetatot
gagctctage

acatcacctt

gat

acactgttgg
tcaaaacaat
2aaaacagac
caaaacccaa
tgcaagttga
tgectgttett
catcaagtea

cttttasgga

aggcatctag
attttgggga
acaaaatttg
aataagagtt
gcagtctgga
ccatccteat
tactactgat

aactttacag

13

gtattacatg
aaggtaggat
cggatgaaca
aataacttaa
gacttgagtt
catcataaca
tgtaagacta
tgtatcagta
ttttittttt
tgcaagtgge
cttetgocte
ttttttgtat
ctgacctaag
tgcecagete
attagcetgt
rcacacataca
ggatttatty
cacagatgat
tatttaaaag
gagtaazaty
taattttttt
gtttggggec
ttaatgaaga
cagctattgt
ttttaatttt
tacagtaggt
acttctgget
ctggatagga
teattatcta
gcttazaaat
gctggtatgg
ctctoaccte
agcaaggtgg

aattcccate

(158)

PCT/US01/47559

aaaccttice
cagtcataca
tacataaata
tttttataat
ttazatatga
gattcecetgt
cagattgaag
gggtaaagay
ttttttettt
atgatctcag
ageoetectaa
ttttagtaga
tgatctgeee
aaattcttta
tttatatata
tatacacaca
tgattgagaa
tctaaactat
tttgtgatat
atttattttt
agggtttgtt
gaaaatcett
teagceoaty
tttettaatyg
atttttctaa
aatagttcat
aacttaattt
ttgotaactt
tattagttag
caaatttcte
cagttceagt
actgaacaaa
aaggagttge

ccacctctge
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ttgcattict
25500
aaggccacct
25560
aagctaacaa
25620
agatttatte
25680
aggatggget
25740

atcttettet
25800
atgcacatga
25860
geagtgtgtt
25920
attatgatta
25980
tcccagetat
26040
actgtttata
26100
ttttgtgtgt
26160
tggaaaacat
26220

gtottgttta
26280
attataatag
26340

ttggtcagat
tgattaaaat
aaagggaata
tgactaatgt
ttatttececat
tgtagatgag
aatcttacca
agaaaaattt
tatgtgattt
tttggaatta
gtaactgtct
aaaactgagt
ttagttacta
ctggatttty

actttagttt

ttcagggata
cagtattttt
attgtcctaa
tetttttact
ggtgttatet
atacaattct

a a

tgetgeteet

agttacaaga

(159)
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gtctggacte

cca
agtcagagcc
ccactgagta
acaaaggcce

aatagaccaa

[
caatttgytt
ttaatgttag
aaaggtttat
goctttgaty

Tttt

tagtaghgat
tcagaazacta
tttatagcaa
attctcagtt
tatttgtttt

tat: t

agtcttggtg
aacatcagta
aatatagttt
ttatgaacac
gocagoattt

caazataaat

gaatgatatt
ttacaataga
actctttaaa
tgaatectge
gaaaagctaa

at

ttttitatet

gttgctgttt

tea tty
26400
gtagctgage
26460
tatatttaty
26520
gctcttacge
26580
aaccatttct
26640
gtttttgecag
26700
gaaagaagta
26760
agaaatgeet
26820
gatttttgeg
26880
tttgeggtat
26840
catgtcagaa
. 27000
aaaaataaga
27060
aatctaaaat
27120
tgtgggccac
27180
aaactettta
27240
ctggacactg
27300
gaattazagy
27360
actgaatage
27420

gataaataag
27480

at t
tgetattgaa
gaatagttaa
ttaattaact
tgttatettt
tgacttttte
tggettatgyg
tgtttttaag
taaaatatat
gaggctatgt
ttgaaattat
attatttagt
acaacaggcot
gtacagtcte
aaaatgtaag
ttttggtaaa
aaaaaagcct
cagaaatagg

gactgaatat

& t
gggeteette
tececatgaact
tataaaaatg
cattcectagyg
tgtggtattt
actggtatgt
ataaatatta
tttgtaataa
aagttttgat
agtatatttt
atgtcaagag
aacatctage
tgteteatte
aaacagccag
ctaaattatg
agtaatagaa
acagtgatge

totgttgggac

agtgttgtyg
ttggcagaaa
acatgatcta
tagccctatyg
atcctagtaa

tt

tgaaaaacag
aagcaaaatc
attttaagta
tttteataat

getgttgact

gtagatttat
ttctacatca
atggggcagy
aaggecacte
gctgtgttaa
ttgaaagcte
aacttcttat
tattttgtte
catataggtt
agataactta
ttgttectca
taatggatyg
acttaacagt
ttcetgtata
atctgtgget
gaaatgaget

t ot

tggtactttyg
gcatacgtag
atgtttattc
ttataaggag
aatcatteat
tettttcatt
accttgtaga
ttasaaaaaa
tcagggatca
ttttgttttt
atttgagcca
gcagtataat
tgactactat
atttcggtaa

tgaattagtt

aa 9
ctgttatetc
cagatataac
tatacctttt
tgcaaacctt
tagactacat
tagtagatat
gttettttta
tcactactca
gcaaaccttt
geatgtgtat
tagtggtagg
gtgteateta
aggcacaata
atgtgagaca

ttaaaaggga

tgtttctggy
ccaagageat
gtatctgctg
tgcattacaa
ttaaaatttt
teataagtca
acagaatcct
tttaatgtet
trtgtggett
ttatgtttat
tecgecaacte
tcaaatctag
atagatcact
aataccttgt

ctgatttcetg
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attcaaagga
27540
gaaagttaga
27600
agcactttgg
27660
gccaacatgy
27720
aaagaactaa
27780
ccaggatatt
27840
tttratgagt
27900
aacccaattt
27960
atttattite
28020
attaageccat
28080
acactgaaat
28140
cagtggcaty
28200
gccaggagtt
28260
tgagacectg
28320
agcactttgg
28380
ggcaacatag
28440
tgtgeotgta
28500
gttgaggetg
28560
acctgtetee
28620
gcagazagaa
284680
ctgtactgac
28740
cagtgaccct
28800
gagatctgag
28860
tgaazatate
28920
gtttgttttt
28980

cgttatagtg
aaaagaacta
gaggttgagg
tgaaaccttg
tgatttcagt
taaasaatag
atagttcagt
ggggttggte
ccatagccaa
gttetggoaa

cttctagaaa

aagaatcata
ataatttctg
caggcggate
tetetattta
tgtaaacttyg
tctaattaag
gaattttagt
ggttggttag
agttttgaaa
aaaacaaaac

taatatggat

agattitigg
gectgtteag

acttgagatce

ggaggaaaca
tggetcacac

aggagttcac

(160)
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cctatagaga
ctgtaatcte

gaccagecty

gaacattaaa
ctatagttta
aaatttatac
ttggttegtt
ttaacaattt
aaaacaaaac

ge:

tgatacaagg
cataccataa
tgttatgeaa
gygtttggttt
tcaatctgga

aaaacaaaac

gt
ctgatgatag
aatttatcct
acaccaccat
ttttgacgta
ggttetgtgt
aaaacaaaaa

t ca

tgcctgtaat
tgaggctgea
tctettaaaa
gaggetgagg
tgagacceca
gtcccageta
cagtgageeg
aaaaaagggy
atggctaceca
tirgctecacty
catagtgaga
tecctetgaa
tatttatatg

tgttgagacy

a th
gctatgatea
aaaaaagtty
caggaggatt
tetatacagg
cctgggagge
tgatcgoace

gttgggggyt

t ca
tgccactaca
gaggggccag
gtttgagece
aactttaaaa
ttaggtgaga
actgegetec

gcggggtgac

ggt

aggeaggyggg
ctcecagteta
gtgcagtgge
aggagttiga
attagccagg
ggatcacttyg
aacatgagee
ccctgtgate

ga

attgcttgag
gggtacagag
ttataatcce
gactagccty
tgtagtggty
ggcctgagag
acagagcgag
tttittotga

at

ag

tgtcacaaat
accattttce
accacaccta
tatgtgtgty

gagtcteget

tt

a cct

Ty

23040
ccagtageta
29100
ttcaccatat
29160
cccaaagtgt
28220

tgcccaccac
tggecagtet
tgggatiata

aa, c

catgccoage
tgtettgaac
ggcgtgagee

ca g

t, tit
29280
toccteagece
29340
atttagctic
29400
caaaacatet
29460
ttgatactat
29520

ctgtttgcca
tgtcaccaty
tttgtgtcta

agatcaatayg

tectgteccea
gttttgeett
acttetttea

gttotattet

gtgatctoty
ctttccccac
gggctgcaat
tytgtatgta
ctgtcaccea
ggttcaaacy
taatttttgt
tectgacett
atggegecty
ttatagaaca

+

taaatgcect
acttgtgeca
aacaaaataa
tgtgtgtgta
ggctggagty
attctgctge
atttttagta
tggtecgeet
gcccocatgh

tttecatcag

caaatgtctt
gégccctgct
ccactacatt
tatatatata
cagaggtgty
ctcagectee
gagacgggyt
gccteggect
gaatatatta

ceccaaaatgt

ttctagaaac
cttggcataa

tgtetotttt

g
ttcatagaaa
tottttgaga

cetttttttt

ttaaataata
ttgatccatg

rettttgaga
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cagggtectyg
29580
cttggcttee
29640
ggcatgatec
29700
cccaggetgg
29760
teectgecte
29820
gtatgttitg
29880
tcaagtgate
29240
acctggccag
30000
catttgattg
30060
tgacctttga
30120
gaagtttaag
30180
attaatctct
30240
ttectttgee
30300
tecectttoe
30360
ttcecttooe
30420
ttetttttet
30480
aagectttte
30540
tttctectee
30600
ctceattect
30660
gactggacte
30720
tataggcagg
30730
‘tcacatotge
30840
tttgotctac
30800
gacttectea
30360
tgccaactaa
31020
gaacaggaac
31080
taaacgttca
31140
agtggatttt
31200
sagcttgtee
31260
ttettaaaac
31320
tatgtgtggc
31380
ccteccctaa
31440
tcteaaccet
31500
acgectgtaa
31560

ctctatceee
tgggcteaag
accatgecca
agtgeagtgg
aagtgatect
tagtgatgga
tgcetgtetc
tagttttttt
atagctagat
aaattgaatt
ttckccatee
atgctttgaa
cttetetteco
ttttcgettt
ttececectttt
trecttttee
ccttttttaa
teteetttee
tttceectttg
actcttggga
tgccacctea
taattigtag
tegtgtectt
gagttttaga
aaagattacc
ctecaagtet
tttaatttta
agacteettt
aacccatggt
attatgcagt
ccaagacegt
ggaccageat
tecteaacta

teecagoact

tgcagtggea

tga

(161)
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te

cgatecttet
gctaattttt
tgeegttaca
tecaccteag
gtttcaccat
agccteccaa
tgattgetgt
gtttgaaatt
gcttgectta
aaaagtcaaa
agaatatggt
cecteeccke
cacctttcte
ccctttectt
tttececttee
cectttectt
tttectetic
ctttecttte
tcaaghtgatc
cectgactaag
gctgttatec
ttcaacttta
gatgttctta
aagcteagtt
ttaagcttta
atattggaaa
cacagagage
ccacaggcty
ttertittot
tecttecageg
gactggeagt
aaagagttaa

ttgggaggce

gcetcageet
ttotttttga
getecactgea
cctecegagt
gttgeccagy
agtgctggaa
gtagtgtatt
actagaattt
agcaatagag
aatggcatag
cettttectt
cecteeectt
ctttecttte
tecectecoe
cctttecect
ceecttttot
tettoteteo
ctetttectt
tcecacctea
agtgctattt
agtaggctag
atctteatet
atttatetgt
ttgtteccagg
ttteagetag
agtcacagtg
acttaagggt
cacacatgge
ttaagcteat
tggcccagygg
caaggagggy
aaaatttaaa

gaggegggeg

ccaaageagt
gacagggtct
gcetetgtet
agetgggact
atggtctcaa
ttacaggeat
cttatcecate
tatgtacttg
ttgcaagtaa
aaacagaata
tecticectt
tecactttte
cttttctett
ttttecottt
tttecttaay
cttceecttt
tctectette
tceagacagg
geetectgag
ttatgaagtyg
aaatgtctgc
tcaccagget
gatttcatte
gcttaacata
ccetteagta
aaattggatt
ttatggagat
ccaacagaaa
cagctattgt
aagccaaaay
tgtttgtaca
taggeeggge

gatcacgagy

tgggaccaca
cactctatty
cceetectace
actaattttt
actettaaac
gagacactgc
agttgatgga
ttcaaataat
gecattcttgt
aaattccaac
cecotttect
actttcactt
ttecectteee
ceettetttt
cettttecet
ceecttttee
tttcececttt
gtgttgccea
tagctgggac
tttectgetg
ggttaacagg
‘taaaazaata
ttectascce
ttattcatga
tgtatcaaga
tcottagage
gecctiaace
ttcataaagt
tagtgtattt
attagacacc
gtgcccagge
atggtggete

tcaggagatc
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gagaccatct
31620
cgggcgaggt
31680
cgtaaaccen
31740
ggcgacagag
31800
ggcagggtet
31860
caccttggee
31520
aaaaaatctec
31980
gcttagaaag
32040

gatgeggtet
32100
accteegect
32160
acaggtgcac
32220
tttctecatg
32280
aaaggagaga
32340
ccticgggag
32400
aacatagecgt
32460
gtgectgtag
32520
aagactacag
32580
cagtteocece
32640
aagggagggt
32700
tgttgaggaa
32760
gcaavatttg
32820
tatggggaca
32880
atccttgtty
32840
ceceatttect
33000
gataaaazag
33060
aaaacatett
33120
atgaaataaza
33180
catattctta
33240
cttgttctag
33300
agtgtttctc
33360
acaggtaaaa
33420
aaatatttaa
33480
ckttggtatag
33540

agctgaggte
33600

tggctaacac
ggegggegee
9ggggcagag

cga g

gggggaaacc
tgtagtecea
cctgeagtga

teot

ceatctetac
gctattcggy

gccgagatcg

taaaaataca
aggetgagge

cgecactgea

tgctgtotig
tececaagty
ttttacctat
tttgaagaca
cactctgtea
ttetyggctea
accagcatge
ttgtcecagge
gtataagaaa
getgaggtgy
gacttccacc
cecocatcagg
tgageegtga
actctegeee
gtgcaacaga
aaaagtagce
ctgcaagttt
gettggtggt
ctgtgccaga
gggaacaage
tgcatgatte
gggttttiet
taaasaggac
agaatagttc
tocttaaaaa
tectacctac
tectettcca
tcttgagaga
tggetcacge

aggagatcaa

cccaggetgg
ctgagattac
gaatttgcoca
gtgtcctgag
ccctggetgy
aaggaattct
ccagctaatt
tgtttttaag
agtggggoca
gaggatcget
tctataaaaa
agatcttcag
tggcaccact
ccacaagaaa
aggcctgaca
tgactaatct
agtcaccagt
gotcttaget
gtegttgect
tgaccetitt
agtgcagcat
tttaacattt
aactagttgt
agtggtttty
aagtcggeccoa
cggaggcagg
ctaaggtgga
actgtaatag
ctgtaatctc

gaccagectg

tcacaaactt
aggcatgaac
gtaggatita
aggctatecat
agtgeagtgg
gccaccteag
tttetbtttt
gcaagaatcet
ggottggtgt
tgagctcagg
ataaacaaaa
gcaggaagat
gcactccage
aaaagataaa
taaatcaaga
ctgtctatee
cctgeaattyg
acagcaatag
gagaaaatge
gcggtaagtt
taatatttty
tgaaatactt
ccatgagtac
atagaaaacc
agattccata
ccaatattee
cttttettte
aagtggectt
agcactttgg

gcecaacatgy

17

ctggetteac
catcacacce
;tggaacaga
ttattttatt
tgetgteatg
cctetgaagt
ctttttigat
aattctttac
ctecataccty
agttcgagac
ttagctggge
ctacttgagc
ctgggcgaca
tggcacaggt
ttatgaaagg
ttaatttatt
gagcttatct
ctttgctaga
ggccageate
tatacttttt
ttgtggatat
ttecagaatag
actgccaaaa
ttatatcaat
gtgctgectga
agettttitt
attgtctagt
taaaaatgaa
taggccaagy

caaaatccta

(162)
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aaaaattage
aggagaatgy
cteceageety
tttaaataga
gcagtectee
agtettetta
gggctccaag
ttatttttga
getcactgea
agctgagact
acagacaggg
ttttectgee
tactcceage
tagcctagge
gtggtggtgt
ctgagaggtc
gagcaagace
aggaagagaa
agttatgtgg
geaggtttca
tggacgagta
tatttgtitt
ctggggagea
cecttctectt
ttectttaggyg
tttggggaat
ggaatctcty
cagtcttttt
tctgeattac
tatacctcag
gctttaataa
tatcattgga
tgggtggate

tgcttactaa
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aaatacaaca
33660
togaggcagga
33720
attcactcea
33780
ataaataaaa
33840
gttccttatg
33900
aagatagttt
33960
tgatttaacc
34020
agctagecaa
34080
ggagatcaag
34140
aaaatgattc
34200
accatggata
34260
ctttgtttat
T 34320
tagntgcagt
34380
aacccttcta

34440
geattettic
34500

cetggetgge
34560
agtcaggagt
34620
tcagattttt
34680
gatgtatact
34740
cctatttatt
34800
ggatacagca
348860
aagacagaaa
34920
aagctaaggy
34980

gttgagasga
35040
caagctgtag
35100
gagactgtag
35160
acagttgaga
35220
ggcttacagyg
35280
cagaatgaca
35340
aataagatat
35400
ccaaactgtt
35480
tctcacatca
35520
tttggettte
35580
caccttagat
35640

actagccagg
gaatcacttg
gooctgggtaa
agaatattat
catttctaat
tecetgteca
cetteacctg
aatgagagca
cetttaacca
tgagttettg
agtaggcatt
aaatgaatta
ggttttetat
gataatgaaa
cattattgea
catccaaact
ctgaggttga
gggactgaca
aggatatatg
cactcattca
gtgaacttaa
ataasaaacac
tcatatggag
cettgetaat
gattatctyg
ctggettgtyg
geatcttaga
tecteataag
tgaaagtgty
taatcaacac
tetgttiaac
cagaacattyg
tgtttetaag

gtaatctact

cgtagtggeg

ggcacctgta

atcccageta

(163)
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cttgggagge

aa
caagagcgaa
ttggtctact
gggggttatt
tataggtogt
cteeagettc
aaaacaagta
atacatgtaa
ataagtatet
tttagtatgt
catttatttt
ctggtataca
tttteaccag
caggtgagtt
ggggectcat
taggttcaga
catttaatat
tctggatgaa
acaaatattt
ctaaattett
caatgtaaac
agtgactigy
gcaagytgac
aagaagagae
taagaaacaa
aactgaagtc
acttgagtaa
tatottggea
aggaatttgy
aataagaata
tectecttee
acactatg;a

agattacaac

actccgtete
agactttace
tggtatatta
ttgagtitgt
ttigtgattt
tttteoteet
aatgcacaaa
ceaatitagt
taagatatgt
tttetggeoe
tttgtattta
aaagtgtige
tetttttita
ctagtgatgg
aattcaattt

aggatatata

gttagaagtt

attgaatacc
gcttttgtag
atatcagatg
gagaatggtc
atttcageag
ttttaaacag
cagggggeca
caagaggtag
gataggaagt
geceagtigg
attttctgag
ctatettttt
tgtgaaaaag
gacaatctag

ttagttttat

cag
aaaattasat
tectattetg
agatatttgg
tggctataga
agagcatatg
tgacactagt
atactgcaat
atatccacat
tgtatttect
attaaatgtt
ttaatgttac
agcgtttata
gttagagtga
tatcttggty
gtttgtgtag
aacgtaaaay
toatgtcttg
taccgtgtgt
agtttacatt
tattgagaac
ttaagggeac
agacgcaaay
tacaaacaaa
gtgcggetee
tgagggacca
cattggtggg
taaacagtty
gagatatttc
tccagtgace
ceccacoeee
tctaagttaa

totagggtat

agattgoge
asataaataa
tgtggetgat
cttagggaga
attgatggga
taagtagage
ctcactagac
atttatttgt
tgagggacce
ctgaggaatt
aatatacaag
cttttetgga
gcagtecttg
tgtcagtgac
gaatcaacaa
ctagtgttga
ctagtttatt
tagtccttgt
caggcactgy
ctggtgggat
tacagagaaa
agggggeatg
gtatgaggaa
attctcagga
agttgagtoa
gategtgegg
ttttgagcay
ttgtgtgatyg
atcctggett
accataattc
tttettgota
tactitttct

tettaattga
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ctottggatg
35700
tgttttggtg
35760
tgcacataca
35820
aaaatcatca
35880
getttttaac
35340
gtttttgagy
36000
tcagggaceg
36060
ctctaccaaa
36120
gcctgtagte
36180
gagggtgcag
26240
ctgtctcaaa
36300
tatcaaagat
36360
catacattgc
36420
actaatactg
36480
acttaaatga
36540
cagtgatgag
36600
gcactaggtt
36660
gtasaggaga
36720
gaaggcagta
36780
acacacacag
36840
gtagaagtaa
36200
cetcaaaggt
36960
gacttgtcee
37020

cagcagcacy
37080
cgtgettttg
37140
ctgggtccoe
37200
gattttatct
37260
gaggtcagga
37320
gctaaactaa
37380
ttagtagtaa
37440
cccecaaaat
37500
agttgotgte
37560
ggcaccggta
37620

teaatatagt
37680

gttcaccatt
agtttagecaa
tatacttggt
gtctggaaaa
tttggaggaa
ceaggtycgy
cttgageaea
aazaaaaaaa
ccagctacte
tgagocacag
aaaaaagtgt
‘taacccaace
caacattaga
‘taatgacaca
ccatgggago
tggaggytye
acaagatgaa
ggaatgtagt
agaccgeaag
tccatgtagg
gaattaacac
agaagaatga
ctgttgacct
gagctgetaa
ttectgetat
atgctcatgh
ctgtttatty
ttatatcata
aggtcattog
geactttaaa
gattagatet
cectttggaa
cgtataagag

tctacacatt

tectegagtag
caaatttcaa
gttgagtatt
acaatgcatt
aatatactgt
tggttcatgt
ggagttcaag
saaazazaaa
aggaagctga
ttgtcccaty
aaggaaaata
ttgcaataga
tttgctaaca
taaaagattg
tgtatgeate
trttgaggot
aaacagtctc
tggatttgta
gtgcaagcaa
aacaaggtcc
tttatatcat
tettgtatte
teceataccac
tagctcteca
tectttotgee
gcgeatatet
ccttagtttg
tteatttttg
tttttitcca
attgggaagt
ggtaacegyy
ccttttettt
ttcctaacac

tottttitet

gattccttct
atttaaatee
agtactattt
taaatattca
agectttata
ctgtattece
accagctcaa
aaagaaagaa
gatgggagga
gtactccagt
cacagttagt
tgtgatcaac
ttttgtttaa
atagctataa
taataaatgt
atttttecte
tgagagtgca
ttggaaagat
cectecaaac
ttaagtgacc
atatgageta
teatttatge
tgaaagacca
ttaatgcatg
teeccttect
ccatcattgt
tgagctctag
tecacectage
taatgttaaa
gttacgtgaa
tgtgggecaa
ttggtttatc
ttgcactaag

cagtgtttic

gcaggtctca
tatatgecte
ctagcttcag
ttectageca
taaaratgge
agcactttgg
gcaactigge
ageeeggtgt
ttgettgate
atgggcaaca
atgtgtagaa
Atgggcatga
gatttagatg
ggtcttaagt
agtcagtgac
tgtttageag
gaatctggea
cagtgcagea
accattgety
atttaggttt
ctacattatt
agaaatatac
gtgtatttet
tttgetttat
ccaccetaag
acagaataca
cggacctotg
accctgaact
aaaasaaaaa
attatagtta
ccttocageg
atcagcccca
taagtgttta

ctatecagee

(164)
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tgatteattc
cceaagocte
gtttgtccta
tgagaaaagt
tttaaaaaaa
gtggecaagy
aaaaccccat
ggtggtgtgt
ctgggaggte
gaatgagacc
cttgatgaat
gtatctittt
angagagcag
tetgtttett
actgcagace
atggecatcty
gggcagacag
gcagageect
acacagcatg
tggtgcttat
acatgtatag
aattgagaat
ccctectete
ttcttaccea
tagceetttt
gtgtagtaga
agtagatgat
gecaggagyt
acttaaaaaa
tgtagettet
agagccaagt
ttacttecty
catgagaaca

ctectetgtgy
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gggtgactce
37740
tgggtatete
37800
ccectatget
37860
ccttagegac
37920
ttectateac
37980
tagtaggaac
38040
tgccteacta
38100
cgcatettac
38160
tgtcattttc
38220
cacttgectgt
38280
tctececectta
38240
ctccatcaca
38400
aaataagcag
38460
actttgactt
38520
tttggcaaat
38580
atcagctaty
38640
aaatgagagt
38700
aagtattttg
38760
atgcttteca
38820

£t

cacacttact
agccttaaca
ccteatetea
attcatgaat
ctetctetee
ccaatctgag
tagttcatic
ctataactca
ctecactete
cageocttget
gtgagetcte
ctgoootgtt
gctcatatge
acteacceat
atttgttgac
ccatettget
taaattaagy
ttocattatt
taaacactta

ca

cttecagtee
tggccazaat
tteagtgget
cocttictees
aaaatatatc
cegtggecat
tgeacttgge
ctttectttg
cacatggttg
tggggtgtte
acttcaaaag
ttattitgtt
atctttecto
gegtettcag
agactaacca
taagtcattt
gacaccaaaa
attaatatta

ttaagaactt

o

38880
cggtgtettt
38940
gttcteacag
33000
ggggattggt
39060
tatattetty
39120
gtgggtgaat
39180
atctctacta
39240
agctactegy
38300
agecageatt
39360
ggaazaagaa
39420
cgaggcaget
39480

ctgtetttac
39540

actcgggagy
39600

aagattgtga
660

azaaacccaa
39720

tagggcttty
cagtgggect
gtatcteatt
geegggeacy
cacctgaggt
aaaatgcaaa
gaggctgagg
gcgecacage
aggctgggea
ggatcacaag
taaaaataca
ctgaggcaga
cactgeacte

aagaasaaga

agtccctgag
taaaatctgg
tecaccaccge
taaccttaca
ttgaatcaga
atcttecate
agagtaattt
caaccagaat
agtatgttct
tecttteceea
gocttceety
catagcaget
catgagaagg
gccaagaata
aagctgatgt
aacctttggy
attttttceg
ttgagaatat
actgggtget

cagtgttece

ctectatatg
gttecatece
caggttttag
tteageecat
gegtttetga
tggtctetet
ttgtaaaatg
aaaatctaga
gttteagtee
gatctttgea
gatcctggtt
acaacctyga
tagtccgtgt
agagttggte
tagtgttage
actcagtgct
ttcaagaaca
tataacattt
ggggatataa

agttacagtg

(165)
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acacattgge
tigccogeea
gggccagaag
caaatgatac
tattetecat
gcttecatot
gaaatttaat
ctecttatta
agggecttty
taactaggte
taagcagcat
atatcttgtt
gttgatggat
ttattaggaa
ttagctgtte
gtcatctica
cttatatatt
agaattatge
atgtaaataa

ttgtaagtat

9g ga
gctgcagtaa
gtttccaatt
gtggeccaca
caggagtteg
aaasatttag
caggagaatc
actoccageet
cgtggtgget
gtcagaagtt
aaaattagca
aaaatcgeott
tageettgge

aaatatatte

taggctgtag
ttetgeacat
ttaatgactc
cectataacet
agaccagect
ctgggcatyy
acttgaacct
gggcaacaag
cacgcctgag
cgaaaccage
ggcatggtygy
gaaccoogga
aacagagcga

tecagttaat

20

t
aggacgttac
atcteatage
tagcactttg
ggccaacaty
tggcacgtygc
gggaggtgga
agcgaaacte
ataccagcac
ctggecaata
tgggeacctg
ggcagaggty
gactcegtet

cttatctata

cccaggaaag
cttaagaaaa
ggaggccaay
gtgaaaccte
ctgtaatece
ggttgcagtyg
catctegggy
tttgggagge
tggtggaace
agtcccaget
gcagtgagee
caazagaasa

asaaggaaat
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gaggctaata
39780
ctttccacaa
39840
gattgaaggg
39900
ctgettgaga
39960
tacatggcetyg
40020
tcactgteet
40080
£t t

atgeattcta agectttitt
aggguaagat agtcatttct
ctatgagatg accgeatttt
agtgtcaget ttcttagact
gececatgeea tectgttece
gtctettgge tgaagtgeca

tg t

40140
ttttctgete
40200
ctacctteeg
40260
ttcectgtte
40320
trttcataat
40380
tatttetanc
40440
attggceace
40500
gctggagtge
40560
tecctetggac
40620
atttttcaat
40680
ctgggttcaa
40740 -
cactgigect
40800

tgtgagttce tagagccata
ggatgttctt asaagtagtt
ttctcagaca gttggaggee
taattgaaag ccagtctctyg
cctaattaga atcctaatca
agtteccace cacaagtcat
agtggtgtga tcatggetta
teageetect gagtagotgg
tttttgtaga gatgtggtet
gcagtcette catctcagtt

ggectaaaty tttettteag

attgaattgg
gcagataagt
ataagtactt
agcattcctg
actgagetgy
gggatttcat
catcatctea
taaagaatca
teccagaagt
acagagettt
atatagtcca
ttictaatet
gggtgacttyg
ctgcagecte
gaccacaggt
ctttatgttg
ccocaaaghg

ttgaagtitt

T
40860
cttatactca
40920
caaaaatcct
40980
tggceatete
41040
atcataaaat
41100
atgtagtata
41160
teactgctga
41220
ataatattgt
41280
tatatcteat
41340
aagagacaaa
41400
tatgatccag
41460
agcttattaa
41520
aaataatata
41580
ttagactaac
41640
attagttaga
41700
aatgtactga
41760

toe g gttiggtig
cgtgatttaa gtgaaagtct
tgaatgaatc atttgctttt
aatttaaaga attcaaaact
agtgatticc tgaattattt
ttaaaaacgt tagttagaat
actttgttga ctttgaaaga
ttattaaccyg ctgattattg
ttaattccca tgacaaggtt
agtgaggctc aaagtgasgt
gctgttittc taaagtetge
tttactgttt ataaaaggca
tgggtaateca ttgtictgtt
ttggacctaa acaagctita
acttttgace cttocatttt

ataggaagtt ttatctttca

tagacaagaa
cactggcata
tatattttat
ttacttgtot
agcaaaaaaa
asaaggagge
ccaggcacaa
ttgaaatagy
gacttgctga
tgtatagtat
tecatggtttce
agtttttott
aggctattat
caactactga

gttttctaac

21

gatttattet
acttactgge
tetggtaata
aaagaacacy
gagttgatge
cattaagtga
atgaatgatg
cagettttta
tcttoaactt
gugtatactt
caaataaaat
ttctgattat
agatggtctc
gaccteetgy
gtgtgecace
tecaggetgy
ctgggattac
tetcagetaa
aattctacat
agctgtgagt
tttgtgatta
gagttttaaa
atggacttac
aattttectaa
acaagaaaac
ttctaagaac
tgctgttate
gagccacaca
actgeattia
ascaacagat
tagttgtgga
gtaatgggga
tttaagtggt

teteagtotg

(166)
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ttgagaacag
tagatgggtt
ttaatgatet
tgcteccaggg
teageettet
aatctatttt
agaacaaatg
gatgaaagtyg
tgcattatag
acagtttect
catttttaat
tttttataat
tgtcacccag
getegagtga
agcctggeta
tetcaaacte
agatatgagt
ctgctggete
ggaactcagt
tectaattget
aattcttaag
gtgteagece
tagctatctt
tgtteccaaa
cecacccacty
tttatgtaaa
cccatttgea
aagccaagat
tcecaaatca
taacttaggt
aataagcatt
tctecaaate
cctecagtaga

gatctatgte
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agcagaggga
41820
geaattattg
41880
agattgaaag
41940
gaccatagte
42000
tctaggattt
42060
ataaatattt
42120
tetcaactga
42180
gtctaatata
42240
aaaaggtgac
42300
ttgaatcttt
42360
ccatagcaac
42420
aagttgtata
42480
tttogtgeea
42540
acttgagtag
42600
attatggeac
42660
tgtttggact
2720
tttgcaaaga
42780
ggaacatcca
42840
cacaaatcca
42900
ttgatgatgt
42360
tagaaataat
43020
ccctcacage
43080
cgacttgece
43140
acagtaagaa
43200
gtttttgttt
43260
gtctageate
43320
acaggytyag
43380
gtgttctgte
43440
tgcttitgat
43500
ttocettite
43560

cttttcatet
ctgaaaatca
aagtcacttt
ttgagtttac
caaatattac
taatgttaat
ggggtagact
agtctgocac

cttttatage

gettatgtga
gccaaattgt
ttaaaacttt
ttatgaggtc
agttggcaty
atttttaatt
gtaatctgte
ttgtatattt

taaatgacag

+

cctggactag
agaaaagtgc
attctgataa
aattggaaat
gtatggettit
ttggtgttag
tcatactatg
atatgttcte

gectgaatttt

tgatctcaga
caatagtcct
atcttttttt
aagaacacca
ggttcagaac
coottgtgtt
ctttttatct
ctagaatgye
tgaatgagat

£

t
aaggccctga
accagtgatc
getteatget
tgacgettgt
tgaactccat
tggatataag
ggtgcteaca
agttacttgt
tccataagaa
ttegteatet
acccagcaca
actcttgtga
atagtcacet
ttacttaatt
tgctgetete
acctttectg
ttgataggaa
tectatgtac
ataaacagga

teteacttag

aagttattta
attactgata
gtgtcteage
tétcaggctg
ggtttgeact
caagcatcaa
attgaaatta
tetttacaat
ctttgocaaa
atattataca
tittacagtt
attaagttge
agtaagcaag
atgtagtttyg
cttataggat
ctgtcagtge
ctagcgataa
tgaaacataa
aaagcagatt

aatatgtgge

43620
cagattgett
43680
taaaatgcaa
43740
gctgaggttg
43800

geatggtgy
gagttcagga
aaattagetg

gaggatcact

te t
gttggagacc
ggcagggtyy

tgagtcteag

cagtcegtta
catttttigt
gcaaaccaga
ttttetgace
cccacgtaga
aatatttcaa
gagggtgaty
cctaaaacat
ttaaggatta
gacttgttgy
ttatcctcaa
tggaacatga
tgtetttgta
ttcagttote
actttcaggt
gatgtggget
acttgtttca
ttatttaaaa
gtatatctte
ctagggtatt
ttatctgtic
aatcccaaca
agcetgggca
cgeatgettyg

aggcggaggt

22

ttttctggte
agtgaraaca
agtegggttt
tagtattatt
acaactgact
atttgttctc
trcttttaaa
gatcaaatca
cttcatgtgt
tataacetet
tatcectatt
tacagggtca
cttttctota
acagtggaga
getggggeay
cgaactgcty
gtacagaatg
agggtagaga
tatccttagy
tgttcataga
ctttgagagy
acatggggaa
tagtcccagt

tgcactgage

(167)
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catattcagy
tttatagtgt
ttttttitea
ttttactggg
cttggtaagt
tttatitget
ttcaaaatgt )
ttgaggatta
tatacagett
gtatgtaatc
aggaaaaaga
atccagttat
cetgeagggg
gtgctcagge
gcotegtete
caaactagecc
catcaageea
gegatatett
ttggaaatat
caattgocoty
ttacattaca
gattgttaag
cageecatthc
agaatttact
tagcagceat
atgctgatca
ttetaatcct
ctttteaaat
tagatacata
aaatttactg
cegaggoagg
accccatcac
tacttgggag

caaaatcagg
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ccagtgaact
43860
tttactgatg
43920
ctagacacct
43980
aagctgaggc
44040
aagactcocca
44100
tatgtaacac
44160
tttaattctt
44220
agtcataagy
44280
aggaaggaaa
44340
aaacaaaaat
44400
taatctcagt
44460
cagcctggee
44520
gcacacctgt
44580
agcggagttt
44640
saactccgta
44700
atcacageac
44760
taggcaacaa
44820
cccaggaagt
44880
ceaccacttt
44940
taacatttgt
45000
atctagggaa
45060
atcagagcte
45120
atattaatag
45180
ttagattaag
45240
ttactaagtg
45300
tegaggatta
45360

ot tt

ccaacctggy
aatgttggee
tgtgggatat
aggaggatta
tetetaataa
agcaacatct
gggatgctaa
ataaaagygy
ggcctatgge
caaatgctgt
gctttgggag
aacatggtga
aatcccaget
gcagtgagee
tcaaaaaaaa
tttggtagge
agtgagacce
tgaggctgea
atttttgact
agttgtgaaa
ataaagtagt
atgtttgeat
tttttaatga
tgatttcata
ataatttgit
tgcaatggte

aa

cgacacagtyg
acagaatatt
attcatagac
cttgagetea
aaaaaaaaaa
ttaatgtcat
cagatgacaa
cactgcaaaa
casagcaagt
taaaacagtg
gecaaggctg
aacectgtot
actcgggagy
gagatcgtge
aagtgtgatt
tgaggcagga
catctetaca

(
gtgagecaag

agagaccttg
aactaagcat
cttttatgaa
agagtttgaa
agaaatcata
atgecteteott
atacttottt
cagtyggcagt
tgcattttaa
ttattggceg
gtggatcace
ctactaaaaa
ctgaggcagy
cactgcacte
ttggctggge
ggatcacttg
aaaagtacas

tttgegecac

agagacctgt
taagtttttg
tgttgtecca
gotagettag
tagtttcagt
tttttttbtt
gaaaaggata
tgteacttgy
attaaagatc
ggcgeagtoy
taaggtcagy
aatcaaccag
agaatcactt
cagcetggge
acagtggetc
agttgagttc
aaattagcca

tgcacteacg
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ctcaazaasaa
ctgtgtigtg
gccactiggg
gcaacacage
catctgaaga
ggtgggaaca
tgttttgtet
ttgataaatg
caaaagagag
cteatgecty
agttcgagat
gogtegtggt
gaaccetgga
aacaagagty
aatgoctgta
aacaccacce
ggtatttgag

ccagttgace

ttgtgactga
tttgeccact

Tt

ttaagtactt
ttittaacca
tgtttctatg

actacacttt

gettgg
gecatgtttt

tgagacctat

cattgctata
tttgtactag
taaacaatgt

tgggaccgge

t

45420
gcaccactti
45480
agattaaagg
45540
ggataaaatg
45600
aaaattggct
45660
gtcaatggca
45720
aatatcacag
45780
acctttgtte
45840

gaacaégtaa
ctactggttt
cttaaaaacc
gtgcatattt
tatgtaacaa
ttgtgtatgt

actgtttget

titoctcattca
ttggtcatga
agagtttaag
tttttecact
accatttcte
taactaactt

atatttecct

aattgetagt
tictaaggta
aggtgtegtt
cetctatgga
aacagacttg
acatgatcaa
aagcttitat
ggactgtgtt
tgagaatgaa
tttactacta
tteatacaaa

ctttteaact
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gtctgataag
gggaaaaaaa
caaggaatga
ttcattitet
ggaacaaaca
attgtatggt
gtgagattct
cttctacata
aaatttteaay
gtctettttyg
aggcaggett

gaaaattaat

tt
gaaggctgta
atatgggtac
tagctitctaa
aagettgatt
accaggtagt
taacaggaat
acatattcca
caagcoctca
tecatttgget
atttgagatt
ccacchtgty
tacctagttt
aaacttttet
atggtaaata

gcoaaacaat
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45900
tgtacttate
45360
cacaaaactg
46020
gtctettttt
46080
cttcttgaaa
46140
tgattttatt
46200
tgcagtggea
46260
aacatcagee
46320
ttttgtattt
46380
gacctcaagt
46440
acacgtgcag
46500
caaattaatc
46560
tcgcatagge
46620
tettttetec
465680
ttagctigta
46740
tatttgtgta
46800
ceottectat
46860
gaacatacca
46920

ttggccaata
tteeaaccea
gcagtgcaag
cttggtaacc
caaagaaaty
ttgtttttty

caatcttgge

ttagcagete
ctaagactac
cttetgctaa
tgtgttttte
gtaatttatt
ttgtttetga

tot

atcagttice
ttttaaataa
gaatgaatgt
tecacttccag
ttgctactgt
gacagtctta

ctetatctee

tggettatit
aagaatgttt
aattttggge
teacttgaaa
agtaaatact

ctctgteaca

tt

tac

tag
ttagtagaga
gatctgeetg
cctgatttta
atagaatagc
tgttttgeca
taaaaaggga
attcataagt
aaaatcctaa
ttggageetg

atttaagett

cgaggtttca
ceteagecte
tttttgagat
tgtgttcaca
gttgttattc
atgectttta
taatactaaa
ttactttatt
ttcagtacty

aaggtccage

agg
ccatgttgge
ccaaagtget
ctttctataa
ttttgtgetg
ccagaatttt
taattatgge
aggtatgtag
cttectecaga
ctygetetge

agttggagaa

ata

ta
46280
gtgtgacgac
47040
tagttctgga
47100
gtatctgeat
47160
caaagatgtt
47220
taagctattt
47230
attagcaaat
47340
cagtgagaca
47400
gagtcagatt
47460
cactaaaaca
47520
aactgtacta
47580
ctactgtttt
47640
coctgtaatct
47700
ttaatgtttg
47760
gtasagctgy
47820
gtggcetttc
47880

tgaaatcagg

tgtacattce

aagattttte

atttccatce

tatcageace

acagtgtact

caccatgacc
caggctggte
gggattacag
acgttttcce
aaagtaatga
atagagaatg
tttaataaag
tttctectta
attcecateat
ttgttgeett
agcactgtgg
ctttactcca
caggtcttag

ttaagatigt

acaatttctt
gttttattat
gtctctgeta
cagtaggtag
ttaatattgt
aagaaatggt
aatctgaate
tgaag?gaga
aaatgctgge
cataatcata
tagecttgaa

aggactgteca

ttgaaaaace
acatccttta
ccattteett
tatggttgtg
aaaatcttyg
aaatgaattg
atgttttgag
aagtatcage
tcaaatttat
agcacctcaa
aatgtecagtg

cagtaacact

gaagtgggaa
ttttgtttat
attaaaaact
aaggtgttga
gacctatttg
gtcaaataat
tttgcattta
cttgtttgea
catttagecat
tccecageta
cacttgaata
tgatatctat

ttatttacag
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ct ce:
tagcaccaat
atatatgtaa
getttaacte
ttttaacatt
tcaaagcett
aaaaaaasaaa
gtacttttaa
ttaagttggg
cttettatac
cataatctaa
tatgtagata

agctaatgtt
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agcagagttc
gtgggctata
taaascaaag
ttataattac
gtatgctace
caggctggaa
cgattettth
ggctaatttt
tegaacteet
gcttgageca
cttggactaa
tgtaatattt
tgatagtate
agaagagcaa
tgagtaaaag
cectggecct
gtttatteey
cagtcacage
ggacacaaat
ttttcaccte
cttaagaaat
gacagttttc
ttettgecac
cttcttagat
tatgctgact
gtaaaatttt
aatgcagatg
ctcttaagaa
acattattca
gtatttagag
cactattctt
aaattatata
aatatatata

tgtectaaat
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tttecaggace
47940
atttttgtgt
48000
aactgtatag
48060
tiggaacact
48120
agttaaatat
48180
tetottttgy
48240
ctttygcatee
48300
aaacaaaaat
48360
tagtttatta
48420
attaacacat
48480
gaattagcac
48540
teteteotga
48600
aaazagagay
48660
atattacata
48720
aaatcaccaa
48780
tctecactaat
48840
ttagttactg
48900
ttcaagatac
48960
ggactcagta
49020
agttgaaaat
49080
agactcttta
49140
atgattctag
43200
ttacagggaa
49260
acattgaaat
439320
gatttagtag
49380
actacaaatt
49440
acttgtcage
49500
tttaagtata
49560
acgctatgaa
49620
aatgtcatca
49680
aatttzaaag
49740
atgaggttat
49800
taaggatcaa
49860
tattctataa
45920

ctagaggaga
ccagitatat
tttacactgt
cactatggtt
tttaatgatt
ctttgttace
atttctttte
gcagtatgeg
acaaagctca
gtacaatttt
acttggaagt
aaattcaact
ctacctgtat
gtatttacaa
gaggcttctt
acagtagtgt
aattttcaga
tggettegta
atgttattac
aattttaaat
gagaatgcta
gtgaatttta
gagaagaaaa
caacccaagt
tagtaccaag
gagaaaaact
tcaaatgaca
tcaaatttat
ggcttaattc
ataatatatc
ttttaccaat
gagcaggtit
ctctttectt

aacgccatgt

gectttataca
tatttaaaaa
ttteatctig
asataaggtc
ttttttitaa
atatttttac
cctcactaaa
ttttgaagta
aagttiacag
acactgcaaa
ctgtatacat
ttecttgtgt
gtcatgcatc
caaagccect
tccagaatag
atctaaatgy
ttagateecct
aaaasaaaaa
atcaatatct
tatcacatga
ccaggtattg
asaaaatttt
ttgtacctte
tctgatacta
ttttaaasgt
agatgagtat
aaagcactta
ttgattcate
atttcagtta
tcaagaggta
gaaagtgata
tagtttacce
agaactgaat

tcacaaacca

attaccgatyg
agtgttactt
totgtggtta
ttaaaagaaa
aaaagtcttg
agtaacaaat
asatgctott
cttgattttc
aaataacatt
acaattgcaa
ttaatacaaa
atatatatge
ccatecaaaa
tecatagtat
caagtgettt
999a99tggy
agtttaaaga
aaaaattage
tgaaatgtit
geattagtac
tttgtcaata
teeccaagga
taacagttat
taaaaataaa
ccactgatac
aaacatttag
atctggtcac
actagcaaat
tttaaggtaa
atcattttce
aaatgaatta
agattittaa
ttctaaagaa

aaaaatgtca
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tgaatttcte
tgtaaaaatt
ttgcttaatg
tgtaasatatt
atctgtgagt
caaagcatta
caaggaagac
aaagtgtaga
aaatgcaaca
ctaaaagttt
tttgcaagat
aaagagatac
catgtcacaa
ttacaataaa
caagttactg
ggagtatcaa
cacttgcaat
aaagattctt
cttecatctgt
tttatazaaa
agaaaacaaa
acaattetta
ttgttttgee
tgaatattca
agatttaact
gaagcactga
ataaaaactg
ttaaatgott
atttaggact
cteatgattt
gtattctttg
tatgatcaga
tagcttaata

tttactcaca
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taaagtgtat
gtatataaag
cttttteaac
ctgttaataa
tectacagog
treattetit
aagaggaaag
tgctgcataa
ctttttgatt
aggaggtaaa
atcagaatga
ctatatttta
tattttatat
gctectteca
taccaagtat
ctgcctaata
tgecaatagt
tettaccatyg
gtaataaagt
ttgatctaga
atgaggccct
aaactttcag
tagtttatta
tgatatagta
gcataataaa
agttttaaaa
tecaaattat
caaggaaaat
ttteccttta
tcaggtgtig
gttgeatact
atcteoctca
azattcatat

atctttacca

JP 2005-500007 A 2005.1.6



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

WO 02/48366

(171)

PCT/US01/47559

atccccaagt acaaatttgt toctatatta taaactgoca taamagcagt acttaaagta
49980
teea
49984

<210> 6

<211>
<212>
<213>

<400> 6

Met

Ala

Pro

Gly

val
Gly
385
Lys

Gln

Thr
Ala
Ser
Ala
Phe
Gly
Val
Ala
Ile

130
Tyx

Gly
Ala
Pro
210
Ile
Gln
Leu
Ile
Gly
250
Arg
Ile
Trp
Val
Val
370
Pro
Glu
His
Gly

Glu

420
PRT
Mus musculus

Gln
Lys
Pro
35

Trp
Pro
Leu
Trp
Pro
115
Val
Val
Ala
Thx
195
Glu
Ser
Asp
Pro
Met
275
ile
Ser
Len
Ala
Ser
355
Gln
Ala
Leu
His
Ala

435
His

Gly
Lys
20

Ser
Gly
Lys
Leu
Gly
100
Ile
Val
Ala
Ser
Ty
180
Ala
Sex
Trp
Ser
Glu
260
Lys
Len
Ile
Gln
Ala
340
Ala
Gly
Leun
Pro
Phe
420
Cys

Thr

Leu
His
Sex
Arg
Pro
Sex
Asp
Ala
165
Leu
Tle
Leu
Gla
Ile
245
Ala
Phe

Sexr

Leu
325
Gly
Teu
Met
Tyr
Ile
405
Gla

Ser

Asn

Lys
Ile
Tyr
Leu
Thr
Phe
Lys
Leu
Gly
Ile

150
Thr

Ala
Pro
Gln

230
Val

Ser
Ile
Asn
310
Ala
Ala
Val
Ile
Gly
390
Thr
Gin
Val

Leu

Lys
Ile
His
Thr
55

Fhe
Leuw
Sex
Met
val
135
Thr

Phe

Leu
Glu
215
ala
Leu
Gln
Pro
Tle
285
Lys
Trp
val
Ser
Thr

375
Fhe

Asp.
Leu

Ser

Lys
Lys
Ala
Ala
Leu
Sex
Phe
Lys
120
Fhe
Gln
Ala
Met
Leu
200
Lys
Asp
Leu
Tyx
Glu
280

Ala

Asn

Thr
Ser
Leu

440
Leu

Arg
Asp
val
Pro
Met
Ala
Leu
105
Ile
Ala
Glu
aAla
Tyr

185
Asp

Pro
Ile
Sex
265
Ser

Gln

Thr

Ala

Thr

Phe
Asp
Ile
425
Ala

Arg

Ala
Gly
Ile
Thx
Asn
Pro

Leu

val
Ris
Ser
170
Gly
Ile
Arg
Phe
Cys

250
Sexr

Thr
Ile
Phe
330
Met
Ala
Arg
Tyr
Leu
410
Ile

Leuw

Ser

26

Ala Asn
Gly Thr
Val Ile
Leu Val
Gly Leu
75
Leu Thx
Pro Trp
Thr Phe
140
Glu Arg
155
Leu val
Asp Ser
Cys Phe
Pxo Ala
220
Ala ser
235
Tle Thr
Phe Phe
Ala Ala
Ile Val
300
Leu Leu
315
Gly Ser
Ser Ser
BAsp Ala
Gly Leu
380
Tle Phe
395
Gly Thr
Pro Gly
Leu Val

Ser BSer

Arg
Pro
Fhe
Vval
Ile
Gly
Val
Trp
125
Ser
Ser
Thr
Leu
Ile
205
Ser
Leu
Val
Leu
Phe

285
Leu

Glu
Ile
Asp
365
Cys
His
Asn
Pro
Ala

445
Trp

Ser
Gln
Leu
Leu
Gin
Ala
Phe

110
Tyr

Met
Sex
val

180
Leu

Lys
Phe
Tyx
270
Ile
Ser
Leu
Pro
Thr
350
Gln
Asn
val
Thr
Pro
430

Len

Arg

Ile Met
Gly Ile
Glu Phe
His Glu
Gly val
Lou Ser
Phe Thr
Phe Rla
Vval Phe
Ala Tyr
160
Pro Ala
175
Val Vval
Val Ala
Gly Rla
Lys Val
240
Leu Ser
255
Leu Lys
Ala Val
Leu Leu
Gly Phe
320
Trp Met
335
Phe Pro
Gln Gly
Gly Leu
Glu Leu
400
Ser Pro
415
Phe Leun
Phe Ile

Lys His
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450

Cys Gly Ser His Ser

465

Lys Glu Pro Leu Leu
N 485

<210> 7

<211>
<212>
<213>

<400> 7

Met

Thr
65

Lys
Asp

Cys

Ala

Pro

Gly

Met
205
Gln

Ala
val

Gly

Thx
Ala
Ser
Ala
50

Phe
Gly
Val
Ala

Ile
130

Leu
Ile
Gly
2%0
Arg
Ile
Trp
Val
Val
370
Pro

Glu

His

420
PRT
Mus musculus

Gln
Lys
Pro
35

Txp
Pro
Leu
Trp
Pro
115
Ser
Val
Val
Ala
Thr

195
Glu

Asp
Pro
Met
275
Ile
Ser
Leu
Ala
Ser
355
Gln
Ala
Teu
His

Ala

Gly
Lys
20

Ser
Gly
Lys
Leu
Gly
100
Ile
val
2Ala
Ser
Tyr
180
Ala
Ser
Trp
Ser
Glu
260
Lys
Leu
Ile
Gln
Ala
340
Ala
Gly
Leu
Pro
Phe

420
Cys

Lys
5
Ile

Val

Pro
Ser
Asp
Ala
165
Leu
Ile
Leu
Glu
Ile
245
Ala
Phe
Ser
Gly
Leuw
325
Gly
Leu
Met
Tyr
Ile
405
Glu

Ser

455

His Pro His Ser Thr

470

Gln Asp Thr Bsn Val

Lys
Ile
Tyr
Leu
Thr

Phe

Leu
Gly
Ile
150
Thi
Gly
Ala
Pro
Gln

230
val

-Ser

Ile
Asn
310
Ala
BAla
val
e
Gly
390
Thx
Gln

val

Lys
Ile
His
Thr
Fhe
Teu
Sex
Met
Val
135
Thx
Phe
Gln
Leu
Glu
215
Rla
Leu
Gln
Pro
Tle
295
Lys
Trp
Val
Ser
Thr
375
Phe
Gly
Asn

Leu

Lys
Lys
Ala
Ala
Leu
Sexr
Phe
Lys
120
Phe
Gln
Ala
Met
Leu
200
Lys
Asp
Leu
Tyr
Glu

280
Ala

Tyr
Ala
Arg
360
Gly
Ile
Thr

Ser

Leu

Arg
Asp

val

Met
Ala
Leu
105
Ile
Ala
Glu
Ala
Tyr

i85
Asp

Pro
Ile
Sexr

265
Sex

Ala
345
Thx
Ile
Phe
Asp
Ile

425
Ala

490

Ala
Gly
Ile
Thr
Asn
Pro
Leu
Ser
Val
His
Ser
170
Gly
Ile
Arg
Phe
Cys
250
Ser
val
Thr
Ile
Phe

330
Met

Arg
Tyr
Leu
410
Ile

Leu
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460

Gln Ala Pxo Gly Glu

475

Ala

Val
Leu
Gly
Teu
Leu
Pro
Thx
Glu
155
Leu
Asp
Cys
Pro
Ala
235
Ile
Phe
Ala
Ile
Leu
315
Gly
Sex
Asp
Gly
Ile
395
Gly
Pro

Len

Asn
Thx
Ile
val
Leu
Ile
Thr
Trp
Fhe
140
Arg
Val
Ser
Fhe
Ala
220
Ser
Thr
Phe
Ala
Val
300
Leu
Sex
Ser
Ala
Leun
380
Phe
Thr
Gly

Val

Arg
Fro
Phe
val
Ile
Gly
val
Trp
125
Ser
Sex
Thx
Leu
Ile
205
Ser
Leu
val
Leu
Phe
285
Leu
Gly
Glu
Ile
Asp
365
Cys
His
Asn
Pxo

Ala

Ser
Gln
30

Leu
Leu
Gln

Ala

Met
Ser
val
190
Leu
Tep
Lys
Phe
Tyr
270
Ile
Ser
Leu
Pro
Thr

350
Gln

val
Thr
Pxo

430
Leu

Tle
Gly
Glu
His
Gly
Leu
Phe
Phe
Val
Ala
Pro
175
Val
val
Gly
Lys
Leu
255
Ala
Leu
Gly
Trp
335
Phe
Gln
Gly
Glu
Ser
415
Phe

Fhe
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Ala
480

Met
Ile
Phe
Glu
Val

Sexr

Ala
Fhe
Tyr
160
2Ala
Val
Ala
Ala
Val
240
Ser
Lys
val
Leu
Phe
320
Met
Pro
Gly
Leu
Leu
400
Pro

Teu

Ile
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435 440 445
Pro Glu His Thr Asn Leu Ser Leu Arg Ser Ser Sex Trp Arg Lys His
450 455 460
Cys Gly Ser His Ser His Fro His Ser Thr Gln Ala Pro.Gly Glu Ala
465 470 475 : 480
Lys Glu Pro Leu Leu Gln Asp Thr Asn Val
485 490
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B. HELDS SEARCHED
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Documentation searched other than aini the extent that
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‘search (name of data base and, where practical, search temms used)

c. TO BE RELEVANT

Category® | Citation of document, with indication, where appropriate, of the relevant passages Relevart to claim No.

X MATSUO N ET AL: "CLONING OF A CDNA 1-23
ENCODING A NOVEL SUGAR TRANSPORTER
EXPRESSED IN THE NEONATAL MOUSE
HIPPOCAMPUS™

BIOCHEMICAL AND BIOPHYSICAL RESEARCH
COMMUNICATIONS, ACADEMIC PRESS INC.
ORLANDO, FL, US,

vol. 238, no. 1, 1997, pages 126-129,
XPD02933745

ISSN: 8006-291X

the whole document

X WO 98 39448 A (HUMAN GENOME SCIENCES INC) 1-23
11 September 1998 (1998-09-11)

SEQ 1D NO: 152; SEQ ID NO: 454

page 88, line 17 -page 89, line 4; claims
1-23

page 153
_/__

- Further documents ave listed In fiie continuation of box C. Patont family members are listed in annax,.« -

— e o
Speciafcategories of ofled documen: °T llr documontpublshe forthe rtomaton g dta
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o" dm;umenl referdng to an oral disclosure, use, exhibition or
off
P dogument published prmrmhe\mamauonsl fiing date but
later than the priority date caimed

X document of partgulac relevance; the clsimed Invertion
cannot bs considered novel or cannot be considered 1o
involve an |nvsr\uve step when the dooument is taken alone

"Y* document of particular relevance; the claimed invention

cannot be considarad o involve an inventive step when the
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merts, seh combination bsing obvious 10 @ person slod
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"&" document member of the sams patent family

Date of the actual completion of the Intemalional search
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Date of mailing of the intemational search report
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Autherized officer
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WO 99 37674 A (GENETICS INST)

29 July 1999 (1999-07-29)

SEQ ID NO: 13; SEQ ID NO: 14

page 41, line 12 -page 42, Tine 16; claims
1-41

page 53 -page 82

DATABASE EMBL [Online]

14 October 2000 (2000-10-14)

NIH-MGC: "601458251F1 NIH_MGC 66 Homo
sapiens cDNA clone IMAGE:3861876 5', mRNA
sequence. *

Database accession no. BFO36183
XP002228193

DATABASE EMBL [Online]

3 April 2008 (2006-04-03)

BIRREN B ET AL: "Homo sapiens chromosome 1
clone RP11-84G17 map 1, WORKING DRAFT
SEQUENCE, 19 unordered pieces."

Database accession no. AC027557
XPE02228194

WO 02 22684 A (YUE HENRY;INCYTE GENOMICS
INC ; LEE ERNESTINE A (US))
21 March 2002 (2002-03-21)

SEQ ID NO: 5; SEQ ID NO: 31

claims 1-107; tables 1-3
DATABASE EMBL [Qnline]

30 October 2001 (2061-10-30)
MATHUR B N ET AL: "Homo sapiens putative
tetracycline transporter-1ike protein
mRNA, complete cds." .

Database accession no. AF427492; Q96NYO
XPOO2228195

DATABASE EMBL [Online]

14 December 2001 (2001-12-14) -
PADIGARU M ET AL: "Sequence 28 fromPatent
1i00188135." -
Database accession no. AX317853
XP0O2228196

L document cited to provide information on
the relevant sequence disclosed in
wWop188135

-8 WO 01 88135 A .(BAUMGARTNER JASON C
;BURGESS CATHERINE E (US); MACDOUGALL JOHN
R () 22 November 2001 (2001-11-22)

claims 1-52
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Relsvant to claim No.

L

P,X

P,X

P,X

P.X

DATABASE EMBL [Online]

14 December 2001 (2001-12-14)

PADIGARU M ET AL: "Sequence 27 from Patent
W00188135."

Database accession no. AX317852
XPap2228197

L document cited to provide information on
the relevant sequence disclosed in
W00188135

-& WO 01 88135 A (BAUMGARTNER JASON C
;BURGESS CATHERINE E (US); MACDOUGALL JOHN
R () 22 November 2001 (2001-11-22)

claims 1-52

WO 01 85767 A (MACDOUGALL JOHN R ;SPADERNA
STEVEN K (US); SPYTEK KIMBERLY A (US);)

15 November 2001 (2001-11-15)

SEQ ID NO: 27; SEQ 1D NO: 28

pagf 59, line 1 -page 63, line 9; claims
1-

WO 00 77021 A (HUMAN GENOME SCIENCES INC
;ROSEN CRAIG A (US); RUBEN STEVEN M (us))
21 December 2000 (2000-12-21)

SEQ ID NO: 17; SEQ ID NO: 113

page 21, line 19 ~page 25, line 2; claims
1-23

DATABASE EMBL [Online]

10 August 2001 (2001-08-10)

KAUL R K ET AL: "Homo sapiens chromosome 1
clone RP4-714D9, complete sequence."
Database accession no. AC093019; AL356262
. XPE02228198

WO 00 00633 A (MILLENNIUM PHARM INC)
6 January 2000 (2000-01-06)
the whole document
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1-23
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Boxi Observations where certain claims were found unsearchable (Continuation of item 1 of first sheet)

This Intetnational Search Report has not been established in respest of certain claims under Afticle 17(2)(a) for the following reasons:

Claims Nos.:
bacause they refate to subject matter not required to be searchied by this Authority, namely:

Although claim 18 (in part) is directed to a method of treatment of the
human/animal body, the search has been carried out and based on the alleged
effects of the compound/composition.

2, Claims Nos.: in part: 12,17,18
hecause they tefate to parts of the Intemational Application that do not comply with the prescribed requirements to such
an extent that no mearningful International Search can be carried out, spacifically:

see FURTHER INFORMATION sheet PCT/ISA/210

3. Claims Nos.:
bocause they are dependent ciaims and are not drafted in accordance with the sacond and third sentencas of Rule 6.4(a).

Boxll O ions where unity of is lacking (Conti ion of item 2 of first sheet)

This Intemational Searching Authority found multiple inventions in thls international application, as follows:

i As all required additional search fees were timely paid by the applicant, this International Search Report covers all
searchable claims.

2. [_] As alt searchable claims couid be searched without effort justiying an addtional fee, this Authorlty cid not invite payment
of any additional fee.

a. l—__’ As only some of e required additional ssarch fees were timely paid by the applicant, this Intsational Search Report -
Govers only those claims for which fees were paid, spectfically okaims Nos.:

4. D No required additional search fees ware timely paid by the applicant. Gonsequently, this International Search Report is

restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest D The additional search fees were accomparied by the applicant's protest.

[] o protest accompanied the payment of aciioral search fees.

Form PGT/ISA/210 {continuation of first sheet (1)) {July 1998)
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FURTHER INFORMATION CONTINUED FROM  PCT/ISA/ 210

Continuation of Box [.2

Claims Nos.: in part: 12,17,18

Claim 17 refers to an agent identified by the methed of claim 16 without
giving a true technical characterization. The claim covers all compounds
having this characteristic or property, whereas the application provides
support within the meaning of Article 6 PCT and/or disclosure within the
meaning of Article 5 PCT for only a very limited number of such
compounds, namely: antibodies that selectively bind to a peptide of claim
2. In consequence, the scope of said claim is ambiguous and vague, and
its subject-matter is not sufficiently disclosed and supported (Art. 5
and 6 PCT). An attempt is made to define the compound by reference to a
result to be achieved. This lack of clarity in the present case is such
as to render a meaningful search over the whole of the claimed scope
impossible. Consequently, the search has been carried out for those parts
of the claim which appear to be clear, supported and disclosed, namely
t[|10§e garts relating to: antibodies that selectively bind to a peptide of
claim 2.

The above comment also applies to claims 12 and 18.

The applicant's attention is drawn to the fact that claims, or parts of
claims, relating to inventions in respect of which no international
search report has been established need not be the subject of an
international preliminary examination (Rule 66.1(e) PCT). The applicant
is advised that the EPO policy when acting as an International
Preliminary Examining Authority is normally not to carry out a
preliminary examination on matter which has not been searched. This is
the case irrespective of whether or not the claims are amended following
receipt of the search report or during any Chapter II procedure.
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EP 1049714 Al 08-11-2000
JP 2002508936 T 26-03-2002
WO 9937674 Al 29-87-1999
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