06/023986 A 2 I 1K 0 O R0 OO

e
=

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization
International Bureau

(43) International Publication Date
2 March 2006 (02.03.2006)

529 |0 00 OO OO0

(10) International Publication Number

WO 2006/023986 A2

(51) International Patent Classification:
AGIL 27/54 (2006.01) AGIL 27/34 (2006.01)
AGIL 27/56 (2006.01)

(21) International Application Number:
PCT/US2005/030151

(22) International Filing Date: 22 August 2005 (22.08.2005)

(25) Filing Language: English

(26) Publication Language: English

(30) Priority Data:

10/921,793 20 August 2004 (20.08.2004) US

(71) Applicant (for all designated States except US): SDGI
HOLDINGS, INC. [US/US]; Suite 508, 300 Delaware Av-
enue, Wilmington, DE 19801 (US).

(72) Inventor; and

(75) Inventor/Applicant (for US only): NYCZ, Jeftrey, H.
[US/US]; 640 Ridge Peaks Drive, Collierville, TN 38017
(US).

(74) Agents: JOHNSON, Noreen, C. et al.; MS L.C340, 710
Medtronic Parkway, Minneapolis, MN 55432 (US).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AT, AU, AZ, BA, BB, BG, BR, BW, BY, BZ, CA, CH, CN,
CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FI,
GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, KE,
KG, KM, KP, KR, KZ, LC, LK, LR, LS, LT, LU, LV, MA,
MD, MG, MK, MN, MW, MX, MZ, NA, NG, NI, NO, NZ,
OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, SG, SK, SL,
SM, SY, T, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC,
VN, YU, ZA, ZM, ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARTPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB, GR, HU, IE, IS, IT, LT, LU, LV, MC, NL, PL, PT,
RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA,
GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Declarations under Rule 4.17:

as to applicant’s entitlement to apply for and be granted
a patent (Rule 4.17(ii)) for the following designations AE,
AG, AL, AM, AT, AU, AZ, BA, BB, BG, BR, BW, BY, BZ,
CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE,

[Continued on next page]

(54) Title: CUP WITH CONTROLLED RELEASE OF AN OSTEOINDUCTIVE FORMULATION

10

(57) Abstract: An acetabular cup having one or more osteoinductive formulations, wherein each osteoinductive formulation com-
& prises one or more osteoinductive agent(s). In one embodiment of the invention, the acetabular cup comprises a porous coating
into which the osteoinductive formulation is impregnated. In another embodiment of the invention, the acetabular cup comprises
microchambers into which the osteoinductive formulation is sealed with a biodegradable or current responsive polymer. The osteoin-
ductive formulations may be available in immediate or sustained release formulations. The invention further relates to preventing
and treating osteolytic lesions formed following implantation of an acetabular cup during hip replacement surgery.



WO 2006/023986 A2 1IN0 NDVYH) AT VK00 AR A0 AR

EG, ES, FI, GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, — asto the applicant’s entitlement to claim the priority of the
1S, JP. KE, KG, KM, KP, KR, KZ, LC, LK, LR, LS, LT, LU, earlier application (Rule 4.17(iii)) for all designations
LV, MA, MD, MG, MK, MN, MW, MX, MZ, NA, NG, NI,

NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, SG,

SK, SL, SM, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, UZ, VC, Published:

VN, YU, ZA, ZM, ZW, ARIPO patent (BW, GH, GM, KE, —  without international search report and to be republished
LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM, ZW), Eurasian upon receipt of that report

patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), European

patent (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR,

GB, GR, HU, IE, IS, IT, LT, LU, LV, MC, NL, PL, PT, RO, Fortwo-letter codes and other abbreviations, refer to the "Guid-
SE, SI, SK, TR), OAPI patent (BF, BJ, CF, CG, CI, CM, GA,  ance Notes on Codes and Abbreviations" appearing at the begin-
GN, GQ, GW, ML, MR, NE, SN, TD, TG) ning of each regular issue of the PCT Gazette.



10

15

20

25

30

WO 2006/023986 PCT/US2005/030151

CUP WITH CONTROLLED RELEASE OF
AN OSTEOINDUCTIVE FORMULATION

Field of the Invention

The invention relates to an acetabular cup having one or more sustained release
osteoinductive formulations, wherein the sustained release formulations comprise one or
more osteoinductive agents. In one embodiment of the invention, the acetabular cup
contains a plurality of microchambers, with each microchamber harboring a reservoir of
osteoinductive formulation. In an alternative embodiment of the invention, the acetabular
cup comprises a porous coating comprising an osteoinductive formulation impregnated
within the porous coating of the aéetabular cup. The osteoinductive formulations are

available as immediate release or sustained release formulations.

Background of the Invention
Thousands of implant surgeries are performed every year in the United States on
patients requiring biomedical implants. Of the number of implants performed every year,
a large number of implant surgeries are hip implant surgeries. For example, more than
168,000 total hip replacements are performed each year in the United States alone.
Shindle, M., et al., BioMechanics, 11(2):22-32 (2004).

Unfortunately, implants introduced into patients during hip replacement surgeries
are known to weaken or fail over time, often requiring revision surgery. The development
of osteolytic lesions surrounding the biomedical implants used in hip replacements is
known to play a role in the weakening or failure of biomedical devices used in hip
replacements. Osteolysis is considered the dissolution of bone, particularly in the context
of removal or loss of calcium of bone. In polyethylene implants requiring revision
surgery, it is believed that polyethylene wear on adjacent bone tissue contributes to the

development of osteolytic lesions.

One example of osteolysis is periprosthetic osteolyis. Using periprosthetic

osteolysis as a model, recent studies have reported a 37% incidence of acetabular
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periprosthetic osteolysis and a 32% incidence of femoral osteolysis in patients receiving
cemented 'sockets with an AML prosthesis; a 60% incidence of femoral periprosthetic
osteolysis surrounding the HGP femoral component after 10 years, and 62% periprosthetic
osteolysis in patients receiving the Omnifit/Dual Geometry combination of total hip
replacements after 12 years. W. Harris, Clin. Orthopaed. Rel. Res., 393:66-70 (2001).

The incidence of periprosthetic osteolysis after a duration of 10 years is thought to
exceed the incidence of sepsis, dislocation, fatal pulmonary embolization, nerve damage
and other complications in patients receiving total hip replacements. W. Harris, p. 66
(2001). As can be seen, osteolysis is a prevalent condition that develops with hip
replacements, and is known to play a role in the failure of hip replacements. The
progression of osteolysis often results in tﬁe need for revision surgery, to replace worn

implants and/or to re-seat implant components in endogenous bone.

The description herein of disadvantages and deleterious properties associated with
known appartus, methods, compositions, and devices is not intended to limit the scope of
the invention to their exclusion. Indeed, various embodiments of the invention may
include one or more known appartus, methods, compositions, and devices without

suffering from the disadvantages and deleterious properties described herein.
Summary of the Invention

Accordingly, there remains a need in the art for biomedical implant devices that
function in hip replacements, and which continue to maintain a high level of strength and
utility over time. Furthermore, there remains a need in the art for biomedical implant.
devices that function in hip replacements that remain stable implants over time and in the

presence of osteolysis.

Applicants describe herein preferred biomedical devices that fulfill the remaining
need in the art for biomedical implant devices, useful in hip replacement surgeries, that

continue to function while resisting the effects of osteolysis over time.

In accordance with a feature of an embodiment of the invention, there is provided

an acetabular cup including an osteoinductive formulation. In accordance with an

PCT/US2005/030151
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additional feature of an embodiment of the invention, there is provided a kit including an
acetabular cup device for implantation and an osteoinductive formulation including an

osteoinductive agent.

Another feature of an embodiment of the invention includes a method of of
preventing or treating the development of osteolytic lesions in a hip implant patient
comprising implanting in the patient an acetabular cup implant device including an

osteoinductive formulation.

These and other features of embodiments of the invention will be readily apparent to those

skilled in the art upon reading the detailed description that follows.

Brief Description of the Drawings

Figure 1 provides an acetabular cup having discrete microchambers harboring

‘reservoirs of osteoinductive formulation. In one embodiment of the invention, each

osteoinductive formulation in the acetabular cup of Figure 1 is a sustained release
composition having a sustained release biodegradable polymer that biodegrades over time,

releasing osteoinductive formulation.

Figure 2 provides an acetabular cup having discrete microchambers harboring
reservoirs of osteoinductive formulation. Each osteoinductive formulation in the
acetabular cup of Figure 2 is a sustained release composition that provides the
osteoinductive formulation in bioavailable form over time in response to an electric

current,

Figure 3 provides an acetabular cup engineered with at least one electrode
secured within the implant coating at the time of manufacture of the acetabular cup that
functions to release osteoinductive formulations by applying an electric signal to the

electrode
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Detailed Description of Preferred Embodiments

For the purposes of promoting an understanding of the present invention, reference
will now be” made to preferred embodiments and specific language will be used to describe
the same. The terminology used herein is for the purpose of describing particular
embodiments only, and is not intended to limit the scope of the present invention. As used
throughout this disclosure, the singular forms “a,” “an,” and “the” include plural reference
unless the context clearly dictates otherwise. Thus, for example, a reference to “an
acetabular cup” includes a plurality of such implants, as well as a single implant, and a
reference to “an osteoinductive agent” is a reference to one or more agents and equivalents

thereof known to those skilled in the art, and so forth.

/

Unless defined otherwise, all technical and scientific terms used herein have the
same meanings as commonly understood by one of ordinary skill in the art to which this
invention belongs. Although any methods and materials similar or equivalent to those
described herein can be used in the practice or testing of the present invention, the
preferred methods, devices, and materials are now described. All publications mentioned
herein are cited for the purpose of describing and disclosing the various implants,
osteoinductive agents, and other components that are reported in the publications and that
might be used in connection with the invention. Nothing herein is to be construed as an
admission that the invention is not entitled to antedate such disclosures by virtue of prior

invention.

As used herein, “bioavailable” shall mean that the osteoinductive agents(s) are
provided in vivo in the patient, wherein the osteoinductive agent(s) retain biological
activity. By retaining biological activity is meant that the osteoinductive agent(s) retain at
least 25% activity, more preferably at least 50% activity, still more preferably at least 75%
activity, and most preferably at least 95% or more activity of the osteoinductive agent

relative to the activity of the osteoinductive agent prior to implantation.

As used herein, “mature polypeptide” shall mean a post-translationally processed

form of a polypeptide. For example, mature polypeptides may lack one or more of a
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signal peptide, prepropeptide and propeptide domains following expression in a host
expression system. One of skill in the art of proteins is aware of the meanings of signal

peptide, prepropeptide and propeptide domains.

As used herein, “electric potential or current” shall mean any electronic stimulus or
current provided by a current producing apparatus, and traveling through conductive

components to an electrode.

As used herein, “immediate release” shall mean formulations of the invention that

provide the osteoinductive formulations in a reasonably immediate period of time.

As used herein, “sustained release” shall mean formulations of the invention that
are designed to provide osteoinductive formulations at relatively consistent concentrations

in bioavailable form over extended periods of time.

As used herein, “microchamber” shall mean a chamber with dimensions of about 2
mm depth by about 5 mm width, wherein the microchamber is capable of being
asceptically sealed and is capable of containing osteoinductive formulations. In a

preferred embodiment of the invention, the microchamber is cylindrical in shape.

As used herein, “biodegradable” shall mean a polymer that is degraded during in
vivo application. In one embodiment of the invention, the degradation of the polymer

produces the polymer monomeric subunits.

Acetabular cups for hip implantations are well known in the art, and generally
speaking are exempliﬁedl by a cup having a cavity for receiving a femoral head, formed of
a material having a predetermined tensile strength for implantation into a pelvic bone (See,
e.g., U.S. Patent Nos. 5,549,701; 5,609,648; and 5,879,398). The cup is typically secured
to the patient’s pelvic bone via bone screws, or alternatively is cemented in place. The
outside diameter of the cup may vary depending on the size of the pelvic bone of the
patient into which the acetabular cup prosthesis is to be implanted. The femoral head of a
femoral implant is designed to reside and rotate within the cup implant, thereby replicating

the natural actions of a human hip.
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Decreasing the time necessary for the acetabular cup to become secure in the
implantation site, or increasing the degree of stability of the acetabular cup implantation
over extended periods of time, will increase the overall success of the hip replacement
surgery. The present invention describes a novel ace’gabular cup useful with hip
implantations that at least increases the stability of the acetabular cup implant in a hip

replacement.

In one embodiment of the invention shown in Figure 1, the acetabular cup allows
for the incorporation of discrete microchambers harboring osteoinductive formulations.
The acetabular cup preferably includes a plurality of microchambers [14] harboring
reservoirs of osteoinductive formulation [16] comprising one or more osteoinductive
agents. The acetabular cup [10] optionally comprises one or more biodegradable or
current responsive polymer compositions in the form of polymeric plug(s) or polymer
coatings [12] ‘that seal the osteoinductive formulation within the microchamber [14]
present in the base material of the acetabular cup [10], as displayed in Figure 1. In one
embodiment of the invention, the polymeric plugs or polymer coatings include
osteoinductive formulations comprising one or more osteoinductive agent(s). The
polymeric plugs or polymer coatings preferably are biodegradable or current responsive
polymers that degrade, denature or otherwise release the contents of the microchambers
following degradation of the polymer plugs or polymer coatings, or alternatively following

the application of electric potential or current to the polymer plugs or polymer coatings.

The osteoinductive formulations may be provided in the microchambers present in
the acetabular cup and aseptically sealed in the plurality of microchambers with
biodegradable or current responsive polymers. The biodegradable polymers may comprise
a polymeric formulation resulting in the release of the osteoinductive formulations at
about the same time based on biodegradation rates of the polymer. Alternatively, the
plurality of microchambers may comprise polymeric formulations having different
degradation profiles and resulting in the release of the osteoinductive formulations at
differing times or rates of release, again based on differing biodegradation rates of the

polymer used to seal the microchambers harboring osteoinductive formulations.
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In another embodiment of the invention, the osteoinductive formulation provides
osteoinductive agent(s) in bioavailable form as sustained release compositions. The
sustained release polymeric formulations comprise a biodegradable polymer that releases
osteoinductive formulations comprising osteoinductive agent(s) in a time-wise manner
based on the rate of degradation of the biodegradable polymer plug and/or a biodegradable

polymer composition into which the osteoinductive formulation was included.

In a further embodiment of the invention, the osteoinductive formulation provides
osteoinductive agent(s) in bioavailable form from sustained release formulations due to the
application of an electric potential or current to a current responsive polymer that seals the
microchamber. As shown in Figure 2, the osteoinductive formulations are sealed in the
microchamber by a current responsive polymer [110] that releases osteoinductive
formulations comprising osteoinductive agent(s) in response to the induction of an electric
current in an electrode [120] embedded within the current responsive polymer [110]. The
electrode is positioned in the polymeric plug in a manner that degrades the polymer
surrounding the electrode following the induction of the electric current, thus liberating the
osteoinductive formulation [130] comprising the osteoinductive agent(s) in bioavailable
form from the microchamber [140]. The osteoinductive formulation is released from the
microchamber via diffusion and endogenous fluid forces applied against the
microchamber following application of the electric potential or current to the current
responsive polymer. The electrode is conductively coupled to an implantable current-
providing device. In one embodiment of the invention, the implantable current-providing
device is programmable such that the release of osteoinductive formulations from the
plurality of microchambers can be programmed in sequence, in time, or both. A
programmable current inducing device (e.g., a voltage supply or current supply) preferably
contains one or more of the following components, optionally including all of the listed
components: a signal receiver or biosensor and a microprocessor adapted to process
signals from the signal receiver or biosensor in order to induce a current in the electrode
[120]. Preferably the current inducing device is small and capable of providing sufficient
power for extended durations of time, such as for example, by using lithium batteries. In

this embodiment of the invention, the acetabular cup orthopaedic device comprises a



10

15

20

25

30

WO 2006/023986 PCT/US2005/030151

8

plurality of microchambers, each with a current-responsive polymer seal comprising an

electrode that is conductively coupled to an implantable current inducing device.

In another embodiment of the invention, an acetabular cup is provided that
comprises a porous coating that is impregnated with an osteoinductive formulation. The
porous coating may be an integral component of the base material of the acetabular cup, or
alternatively may be a secondary coating that is applied over the base material of the
acetabular cup. The osteoinductive formulation impregnated into the porous coating may
be an immediate release formulation, or alternatively may be a sustained release
formulation. The porous coating of the acetabular cup is impregnated with the preferred
osteoinductive formulation (immediate release or sustained release) at the time of

production of the acetabular cup, or alternatively, prior to implantation.

In a non-limiting hypothesis of the manner in which the acetabular cup will
increase the overall success of the hip replacement surgery, the one or more osteoinductive
agents present in the osteoinductive formulation promote the in-growth of endogenous
bone tissue into the acetabular cup, thereby increasing the degree to which the acetabular
cup is secured in the pelvic bone. In another non-limiting hypothesis of the manner in
which the acetabular cup will increase the overall success of the hip replacement surgery,
the acetabular cup decreases the amount of osteoilysis that occurs over time because the
endogenous bone ingrowth induced by the osteoinductive agent(s) allows the acetabular
cup to become osteointegrated and relatively resistant to the fluids and particulate debris

believed to contribute to the development of osteolysis.

In another embodiment of the invention, the acetabular cup of the invention further
utilizes bone screws or bone cement as a means of initial fixation of enhanced fixation to
the site of implantation, in conjunction with the osteoinductive formulations and

microchambers described supra.

Another aspect of the invention relates to osteoinductive formulations useful with
the acetabular cup of the invention. Osteoinductive formulations comprise one or more
osteoinductive agents, and provide the one or more agents in bioavailable form as
immediate release or sustained release formulations. Osteoinductive formulations further

optionally comprise one or more of the following components: antibiotics, carriers, bone
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marrow aspirate, bone marrow concentrate, demineralized bone matrix,
immunosuppressives, agents that enhance isotonicity and chemical stability, and any

combination of one or more, including all, of the recited components.

The osteoinductive formulations of the invention comprise one or more
osteoinductive agent(s) that are provided to induce growth of endogenous bone, or tissues

related to the endogenous bone such as connective tissues and vascular tissues.

~ Additionally, the osteoinductive agents are provided to inhibit bone resorption. The

osteoinductive formulations comprise osteoinductive agents, such as for example, one or
more Bone Morphogenetic Protein (BMP), one or more Connective Tissue Growth Factor
(CTGF), one or more Vascular Endothelial Growth Factor (VEGF), Osteoprotegerin
(OPG), Periostin and one or more Tissue Growth Factor-beta (TGF-0O) polynucleotides
and polypeptides. In one embodiment of the invention, the osteoinductive agent is
provided in bioavailable form from sustained release biodegradable polymers or
microchambers sealed with biodegradable polymers due to degradation of biodegradeable
polymers retaining the osteoinductive formulation. In another embodiment of the
invention, osteoinductive agent is provided in bioavailable form from the microchamber in

response to application of an electric potential or current.

The osteoinductive formulations of the invention are available as immediate
release formulations or sustained release formulations. One of skill in the art of implant
surgery is able to determine whether a patient would benefit from immediate release
formulations or sustained release formulations based on factors such as age and level of
physical activity. Therefore, the osteoinductive formulations of the invention are available

as immediate or sustained release formulations.

Representative immediate release formulations are liquid formulations comprising
at least osteoinductive agent(s) that are introduced into the acetabular cup, and remain
available in liquid form in vivo. The liquid formulations provide osteoinductive agent in
bioavailable form at rates that are dictated by the fluid properties of the liquid formulation,
such as diffusion rates at the site of implantation, the influence of endogenous fluids, etc.
Examples of suitable liquid formulations comprise water, saline, or other acceptable fluid

mediums that will not induce host immune responses.
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Immediate release formulations of the invention provide the osteoinductive
formulation in a reasonably immediate period of time, although factors such as proximity
to bodily fluids, density of application of the formulations, etc, will influence the period of
time within which the osteoinductive agent is liberated from the formulation. However,
immediate release formulations are not designed to retain the one or more osteoinductive
agents for extended periods of time, and typically will lack a biodegradable polymer,
except where the biodegradable polymer is used as the component that seals the plurality

of microchambers harboring immediate release osteoinductive formulation.

In another embodiment of the invention, osteoinductive formulations are available
in sustained release formulations that provide the osteoinductive formulation(s) in
bioavailable form over extended periods of time. The duration of release from the
sustained release formulations is dictated by the nature of the formulation and other factors
discussed supra, such as for example proximity to bodily fluids and density of application
of the formulations, as well as the degradation rates of biodegradeable polymers
comprising the osteoinductive formulations. However, sustained release formulations are
designed to provide osteoinductive agents in the formulations at relatively consistent
concentrations in bioavailable form over extended periods of time. Biodegradable
sustained release polymers useful with the osteoinductive formulations are well known in
the art and include, but are not limited to, polylactides, polyglycolides, polycaprolactones,
polyanhydrides, polyamides, polyurethanes, polyesteramides,'polyorthoesters,
polydioxanones, polyacetals, polyketals, polycarbonates, polyorthocarbonates,
polyphosphazenes, polyhydroxybutyrates, polyhydroxyvalerates, polyalkylene oxalates,
polyalkylene succinates, poly(malic acid), poly(amino acids), polyvinylpyrrolidone,
polyethylene glycol, polyhydroxycellulose, chitin, chitosan, poly(L-lactic acid),
poly(lactide-co-glycolide), poly(hydroxybutyrate-co-valerate), and copolymers,
terpolymers, or combinations or mixtures of the above materials. The release profile of
the biodegradable polymer can further be modified by inclusion of biostable polymers that
influence the biodegradation rate of the polymer composition. Biostable polymers that
could be incorporated into the biodegradable polymers, thereby influencing the rates of
biodegradation, include but are not limited to silicones, polyesters, vinyl homopolymers

and copolymers, acrylate homopolymers and copolymers, polyethers, and cellulosics.
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The biodegradable polymers can be solid form polymers or alternatively can be
liquiél polymers that solidify in a reasonable time after application. Suitable liquid
polymers formulations include, but are not limited to those polymer compositions
disclosed in, for example, U.S. Patent Nos. 5,744,153, 4,938,763, 5,278,201 and
5,278,202, the contents of each of which are herein incorporated by reference in their
entireties. These patents disclose liquid polymer compositions that are useful as controlled
drug-release compositions or as implants. The liquid prepolymer has at least one
polymerizable ethylenically unsaturated group (e.g., an acrylic-ester-terminated
prepolymer). If a curing agent is employed, the curing agent is typically added to the
composition just prior to use. The prepolymer remains a liquid for a short period of time
aftter the introduction of the curing agent. During this period of time the liquid delivery
composition may be introduced into the acetabular cup, e.g., via syringe. The mixture
then solidifies to form a solid composition. The liquid polymer compositions may be
administered to a patient in liquid form, and will then solidify or cure at the site of
introduction to form a solid polymer composition. Biodegradable forms of the polymers
are contemplated, and mixtures of biodegradable and biostable polymers that affect the

rate of biodegradation of the polymer are further contemplated.

Osteoinductive formulations of the invention further contemplate the use of
aqueous and non-aqueous peptide formulations that maintain stability of the
osteoinductive agents over extended periods of time. Non-limiting examples of aqueous
and non-aqueous formulations useful for the long-term stability of osteoinductive agent(s)
include those formulations provided in U.S. Patent Nos. 5,916,582; 5,932,547, and

5,981,489, the disclosures of each of which are herein incorporated by reference.

As noted supra, in one embodiment of the invention the osteoinductive formulations are
impregnated in a porous coating substrate on the acetabular cup. An amount of the liquid
composition is dispensed into the porous substrate, such as by spraying, painting or
squirting, and the liquid formulation solidifies following administration to provide a

sustained release formulation.

In another embodiment of the invention, the liquid compositions which are useful

for the delivery of osteoinductive formulations in vive include conjugates of the
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osteoinductive agent with a water-insoluble biocompatible polymer, with the dissolution
of the resultant polymer-active agent conjugate in a biocompatible solvent to form a liquid
polymer system. In addition, the liquid polymer system may also include a water-
insoluble biocompatible polymer which is not conjugated to the osteoinductive agent. In
one embodiment of the invention, these liquid compositions may be introduced into the
body of a subject in liquid form. The liquid composition then solidifies or coagulates in
situ to form a controlled release implant where the osteoinductive agent is conjugated to

the solid matrix polymer.

Osteoinductive agents are discussed infra. Osteoinductive agents of the invention
are administered in the osteoinductive formulations as polypeptides or polynucleotides.
Polynucleotide compositions of the isolated osteoinductive agents include, but are not
limited to, isolated Bone Morphogenetic Protein (BMP), Vascular Endothelial Growth
Factor (VEGF), Connective Tissue Growth Factor (CTGF), Osteoprotegerin, Periostin and

. Transforming Growth Factor beta (TGF-0) polynucleotides. Polynucleotide compositions

of the osteoinductive agents include, but are not limited to, gene therapy vectors harboring
polynucleotides encoding the osteoinductive polypeptides of interest. Gene therapy
methods require a polynucleotide which codes for the osteoinductive polypeptide
operatively linked or associated to a promoter and any other genetic elements necessary
for the expression of the osteoinductive polypeptide by the target tissue. Such gene
therapy and delivery techniques are known in the art, See, for example, International
Publication No. W090/11092, which is herein incorporated by reference. Suitable gene
therapy vectors include, but are not limited to, gene therapy vectors that do not integrate
into the host genome. Alternatively, suitable gene therapy vectors include, but are not

limited to, gene therapy vectors that integrate into the host genome.

In one embodiment, the polynucleotide of the invention is delivered in plasmid
formulations. Plasmid DNA or RNA formulations refer to sequences encoding
osteoinductive polypeptides that are free from any delivery vehicle that acts to assist,
promote or facilitate entry into the cell, including viral sequences, viral particles, liposome
formulations, lipofectin or precipitating agents and the like. Optionally, gene therapy
compositions of the invention can be delivered in liposome formulations and lipofectin

formulations, which can be prepared by methods well known to those skilled in the art.
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General methods are described, for example, in U.S. Pat. Nos. 5,593,972, 5,589,466, and

5,580,859, which are herein incorporated by reference.

Gene therapy vectors further comprise suitable adenoviral vectors including, but
not limited to for example, those described in Kozarsky and Wilson, Curr. Opin. Genet.
Devel., 3:499-503 (1993); Rosenfeld et al., Cell, 68:143-155 (1992); Engelhardt ef al.,
Human Genet. Ther., 4:759-769 (1993); Yang et al., Nature Genet., 7:362-369 (1994);
Wilson ef al., Nature, 365:691-692 (1993); and U.S. Pat. No. 5,652,224, which are herein

incorporated by reference.

Polypeptide compositions of the isolated osteoinductive agents include, but are not
limited to, isolated Bone Morphogenetic Protein (BMP), Vascular Endothelial Growth
Factor (VEGF), Connective Tissue Growth Factor (CTGF), Osteoprdtegerin, Periostin and
Transforming Growth Factor beta (TGF-[) polypeptides. Polypeptide compositions of
the osteoinductive agents include, but are not limited to, full length proteins, fragments
and variants thereof. In a preferred embodiment of the invention, polypeptide fragments
of the osteoinductive agents are propeptide forms of the isolated full length polypeptides.
In a particularly preferred embodiment of the invention, polypeptide fragments of the
osteoinductive agents are mature forms of the isolated full length polypeptides. Also
preferred are the polynucleotides encoding the propeptide and mature polypeptides of the

osteoinductive agents.

Variants of the osteoinductive agents of the invention include, but are not limited
to, protéin variants that are designed to increase the duration of activity of the
osteoinductive agent in vivo. Preferred embodiments of variant osteoinductive agents
include, but are not limited to, full length proteins or fragments thereof that are conjugated
to polyethylene glycol (PEG) moieties to increase their half-life in vivo (also known as
pegylation). Methods of pegylating polypeptides are well known in the art (See, e.g., U.S.
Patent No. 6,552,170 and European Patent No. 0,401,384 as examples of methods of
generating pegylated polypeptides).

In another embodiment of the invention, the osteoinductive agent(s) are provided
in the osteoinductive formulation(s) as fusion proteins. In one embodiment, the

osteoinductive agent(s) are available as fusion proteins with the Fc portion of human IgG.
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In another embodiment of the invention, the osteoinductive agent(s) of the invention are
available as hetero- or homodimers or multimers. Examples of preferred fusion proteins
include, but are not limited to, ligand fusions between mature osteoinductive polypeptides
and the Fc portion of human Immunoglobulin G (IgG). Methods of making fusion

proteins and constructs encoding the same are well known in the art.

Osteoinductive agents of the invention that are included with the osteoinductive
formulations are sterile. In a non-limiting method, sterility is readily accomplished for
example by filtration through sterile filtration membranes (e.g., 0.2 micron membranes or

filters).

In one embodiment of the invention, the acetabular cup is packaged without
impregnated osteoinductive formulations, such as for example where the acetabular cup
comprises a porous substrate into which the osteoinductive formulations of the invention
are subsequently impregnated. In such a situation, osteoinductive agents generally are
placed into a container having a sterile access port, for example, an intravenous solution
bag or vial having a stopper pierceable by a hypodermic injection needle. In one
embodiment, osteoinductive agents and prepared osteoinductive formulations are stored in
separate containers, for example, sealed ampoules or vials, as an aqueous solution or as a
lyophilized formulation for reconstitution. As an example of a lyophilized formulation,
10-ml vials are filled with 5 ml of sterile-filtered 1% (w/v) aqueous osteoinductive agent
solution, and the resulting mixture is lyophilized. The osteoinductive agent is prepared by
reconstituting the Iyophilized agent prior to administration in an appropriate solution,
admixed with the prepared osteoinductive formulations and administered to the acetabular

cup prior to or concurrent with implantation into a patient.

As one of skill in the art will recognize, the concentrations of osteoinductive agent
can be variable based on the desired length or degree of osteoinduction. Similarly, one of
skill in the art will understand that the duration of sustained release can be modified by the
manipulation of the compositions comprising the sustained release formulation, such as
for example, modifying the percent of biostable polymers found within a sustained release

formulation.
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Another method to provide liquid compositions which are useful for the delivery of
osteoinductive agents in vivo and permit the initial burst of active agent to be controlled
more effectively than previously possible is to conjugate the active agent with a water-
insoluble biocompatible polymer and dissolve the resultant polymer-active agent
conjugate in a biocompatible solvent to form a liquid polymer system similar to that
described in U.S. Pat. Nos. 4,938,763, 5,278,201 and 5,278,202. The water-insoluble
biocompatible polyrhers may be those described in the above patents or related
copolymers. In addition, the liquid polymer system may also include a water-insoluble
biocompatible polymer which is not conjugated to the active agent. In one embodiment of
the invention, these liquid compositions may be introduced into the body of a subject in
liquid form. The liquid composition then solidifies or coagulates in situ to form a
controlled release implant where the active agent is conjugated to the solid matrix

polymer.

The formulation employed to form the controlled release implant in situ may be a
liquid delivery composition which includes a biocompatible polymer which is
substantially insoluble in aqueous medium, an organic solvent which is miscible or
dispersible in aqueous medium, and the controlled release component. The biocompatible
polymer is substantially dissolved in the organic solvent. The controlled release
component may be either dissolved, dispersed or entrained in the polymer/solvent
solution. In a preferred embodiment, the biocompatible polymer is biodegradable and/or
bioerodable. The liquid polymer formulation is delivered to the decompression core using
instruments well known in the art, for example, canulas capable of delivering liquid

formulations.

Osteoinductive formulations of the invention optionally further comprise de-
mineralized bone matrix compositions (hereinafter “DBM?” compositions), bone marrow
aspirate, bone marrow concentrate, or combinations or permutations of any of the same.
Methods for producing DBM are well known in the art, and DBM may be obtained
following the teachings of O’Leary et al (U.S. Patent No. 5,073,373) or by obtaining
commercially available DBM formulations such as, for example, AlloGro® available from

suppliers such as AlloSource® (Centennial, CO). Methods of obtaining bone marrow
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aspirates as well as devices facilitating extraction of bone marrow aspirate are well known

in the art and are described, for example, by Turkel et al in U.S. Patent No. 5,257,632.

Osteoinductive formulations of the invention optionally further comprise
antibiotics that are administered with the osteoinductive agent. As discussed by Vehmeyer
et al., the possibility exists that bacterial contamination can occur for example due to the
introduction of contaminated allograft tissue from living donors. Vehmeyer, SB, et al.,
Acta Orthop Scand., 73(2):165-169 (2002). Antibiotics of the invention are also co-
administered with the osteoinductive formulations to prevent infection by obligate or

opportunistic pathogens that are introduced to the patient during implant surgery.

Antibiotics useful with the osteoinductive formulations of the invention include,
but are not limited to, amoxicillin, beta-lactamases, aminoglycosides, beta-lactam
(glycopeptide), clindamycin, chloramphenicol, cephalosporins, ciprofloxacin,
erythromycin, fluoroquinolones, macrolides, metronidazole, penicillins, quinolones,
rapamycin, rifampin, streptomycin, sulfonamide, tetracyclines, trimethoprim,
trimethoprim-sulfamthoxazole, and vancomycin. In addition, one skilled in the art of
implant surgery or administrators of locations in which implant surgery occurs may prefer
the introduction of one or more the above-recited antibiotics to account for nosocomial
infections or other factors specific to the location where the surgery is conducted.
Accordingly, the osteoinductive formulations of the invention contemplate that one or
more of the antibiotics recited supra, and any combination of one or more of the same

antibiotics, may be included in the osteoinductive formulations of the invention.

The osteoinductive formulations of the invention optionally further comprise
immunosuppressive agents, particularly in circumstances where allograft compositions are
administered to the patient. Suitable immunosuppressive agents that may be administered
in combination with the osteoinductive formulations of the invention include, but are not
limited to, steroids, cyclosporine, cyclosporine analogs, cyclophosphamide,
methylprednisone, prednisone, azathioprine, FK-506, 15-deoxyspergualin, and other
immunosuppressive agents that act by suppressing the function of responding T cells.
Other immunosuppressive agents that may be administered in combination with the

osteoinductive formulations of the invention include, but are not limited to, prednisolone,
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methotrexate, thalidomide, methoxsalen, rapamycin, leflunomide, mizoribine
(bredinin™), brequinar, deoxyspergualin, and azaspirane (SKF 105685), Orthoclone
OKT™ 3 (muromonab-CD3). Sandimmune™, Neoral™, Sangdya™ (cyclosporine),
Prograf™ (FK506, tacrolimus), Cellcept™ (mycophenolate motefil, of which the active
metabolite is mycophenolic acid), Imuran™ (azathioprine), glucocorticosteroids,

adrenocortical steroids such as Deltasone™ (prednisone) and Hydeltrasol™

(prednisolone), Folex™ and Mexate™ (methotrexate), Oxsoralen-Ultra™ (methoxsalen)

and Rapamuen™ (sirolimus).

Osteoinductive formulations of the invention may optionally further comprise a
carrier vehicle such as water, saline, Ringer's solution, calcium phosphate based carriers,
or dextrose solution. Non-aqueous vehicles such as fixed oils and ethyl oleate are also

useful herein, as well as liposomes.

In one embodiment of the invention, collagen is used as a carrier for the
osteoinductive formulations. In another embodiment of the invention, collagen in
combination with glycosaminoglycan is utilized as a carrier for the osteoinductive
formulations, as described in U.S. Patent No. 5,922,356, which is herein incorporated by
reference. The content of glycosaminoglycan in the formulation is preferably less than
40% by weight of the formulation, more preferably 1-10%. Collagen is preferably 20-
95% by weight of the formulation, more preferably 40-60 (wt/wt)%.

Any collagen may be used as a carrier for osteoinductive formulations. Examples
of suitable collagen to be used as a carrier include, but are not limited to, human collagen
type I, human collagen type II, human collagen type III, human collagen type IV, human
collagen type V, human collagen type VI, human collagen type VII, human collagen type
VIIL, human collagen type IX, human collagen type X, human collagen type XI, human
collagen type XII, human collagen type XIII, human collagen type XIV, human collagen
type XV, human collagen type XVI, human collagen type XVII, human collagen type
XVIII, human collagen type XIX, human collagen type XXI, human collagen type XXII,
human collagen type XXIII, human collagen type XXIV, human collagen type XXV,
human collagen type XXVI, human collagen type XXVII, and human collagen type

XXVIII, and combinations thereof. Collagen carriers useful with the invention further
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comprise, or alternatively consist of, hetero- and homo-trimers of any of the above-recited
collagen types. In a preferred embodiment of the invention, collagen carriers comprise, or
alternatively consist of, hetero- or homo-trimers of human collagen type I, human collagen

type II, and human collagen type III, or combinations thereof.

The collagen utilized as a carrier may be human or non-human, as well as
recombinant or non-recombinant. In a preferred embodiment of the invention, the
collagen utilized as a carrier is recombinant collagen. Methods of making recombinant
collagen are known in the art, for example, by using recombinant methods such as those
methods déscribed in U.S. Patent Nos. 5,895,833 (trangenic production), J. Myllyharju, et
al., Biotechnology of Extracellular Matrix, 353-357 (2000) (production of recombinant
human types I-III in Pichia pastoris), Wong Po Foo, C., et al., Adv. Drug Del. Rev.,
54:1131-1143 (2002), or by Toman, P.D., et al., J. Biol. Chem., 275(30):23303-23309
(2001), the disclosures of each of which are herein incorporated by reference.
Alternatively, recombinant human collagen types are obtained from commercially
available sources, such as for example, as provided by FibroGen (San Francisco,

California).

The osteoinductive formulations of the invention further optionally include
substances that enhance isotonicity and chemical stability. Such materials are non-toxic to
patients at the dosages and concentrations employed, and include buffers such as

phosphate, citrate, succinate, acetic acid, and other organic acids or their salts;

antioxidants such as ascorbic acid; low molecular weight (less than about ten residues)

polypeptides, e.g., polyarginine or tripeptides; proteins, such as serum albumin, gelatin, or
immunoglobulins; amino acids, such as glycine, glutamic acid, aspartic acid, or arginine;
monosaccharides, disaccharides, and other carbohydrates including cellulose or its
derivatives, glucose, mannose, or dextrins; chelating agents such as EDTA,; sugaralcohols
such as mannitol or sorbitol; counterions such as sodium; and/or nonionicsurfactants such

as polysorbates, poloxamers, or PEG.

Osteoinductive formulations of the invention further comprise isolated
osteoinductive agents. Isolated osteoinductive agents of the invention promote the in-

growth of endogenous bone into the acetabular cup, or aid in preventing resorption of bone
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tissue surrounding the acetabular cup implant by osteoclasts. Isolated osteoinductive
agents of the invention are available as polypeptides or polynucleotides. Isolated
osteoinductive agents of the invention comprise full length proteins and fragments thereof,
as well as polypeptide variants or mutants of the isolated osteoinductive agents provided

herein.

In another embodiment of the invention, osteoinductive agent polypeptides are

available as heterodimers or homodimers, as well as multimers or combinations thereof.

Recombinantly expressed proteins may be in native forms, truncated analogs, muteins,
fusion proteins, and other constructed forms capable of inducing bone, cartilage, or other
types of tissue formation as demonstrated by in vitro and ex vivo bioassays and in vivo

implantation in mammals, including humans.

The invention further contemplates the use of polynucleotides and polypeptides
having at least 95% homology, more preferably 97%, and even more preferably 99%
homology to the isolated osteoinductive agent polynucleotides and polypeptides provided
herein. Typical osteoinductive formulations comprise isolated osteoinductive agent at
concentrations of from about 0.1 mg/ml to 100 mg/ml, preferably 1-10 mg/ml, at a pH of
about 3 to 8.

In one embodiment of the invention, isolated osteoinductive agents include one or
more polynucleotides or polypeptides of members of the family of Bone Morphogenetic
Proteins (“BMPs”). BMPs are a class of proteins thought to have osteoinductive or
growth-promoting activities on endogenous bone tissue. Known members of the BMP
family include, but are not limited to, BMP-1, BMP-2, BMP-3, BMP-4, BMP-5, BMP-6,
BMP-7, BMP-8, BMP-9, BMP-10, BMP-11, BMP-12, BMP-13, BMP-15, BMP-16,
BMP-17, and BMP-18.

BMPs useful as isolated osteoinductive agents include, but are not limited to, the
following BMPs:
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BMP-1 polynucleotides and polypeptides corresponding to SEQ ID NO:1, SEQ ID
NO:2, SEQ ID NO:3 and SEQ ID NO:4, as well as mature BMP-1 polypeptides and

polynucleotides encoding the same;

BMP-2 polynucleotides and polypeptides corresponding to SEQ ID NO:5 and SEQ
ID NO:6, as well as mature BMP-2 polypeptides and polynucleotides encoding the same;

BMP-3 polynucleotides and polypeptides corresponding to SEQ ID NO:7 and SEQ
ID NO:8, as well as mature BMP-3 polypeptides and polynucleotides encoding the same;

BMP-4 polynucleotides and polypeptides corresponding to SEQ ID NO:9 and SEQ
ID NO:10, as well as mature BMP-4 polypeptides and polynucleotides encoding the same;

BMP-5 polynucleotides and polypeptides corresponding to SEQ ID NO:11, SEQ
ID NO:12, SEQ ID NO:13 and SEQ ID NO:14, as well as mature BMP-5 polypeptides

and polynucleotides encoding the same;

BMP-6 polynucleotides and polypeptides corresponding to SEQ ID NO:15, SEQ
ID NO:16, SEQ ID NO:17 and SEQ ID NO:18, as well as mature BMP-6 polypeptides

and polynucleotides encoding the same;

BMP-7 polynucleotides and polypeptides corresponding to SEQ ID NO:19, SEQ
ID NO:20, SEQ ID NO:21 and SEQ ID NO:22, as well as mature BMP-7 polypeptides

and polynucleotides encoding the same;

BMP-8 polynucleotides and polypeptides corresponding to SEQ ID NO:23, SEQ
ID NO:24, SEQ ID NO:25 and SEQ ID NO:26, as well as mature BMP-8 polypeptides

and polynucleotides encoding the same;

BMP-9 polynucleotides and polypeptides corresponding to SEQ ID NO:27 and
SEQ ID NO:28, as well as mature BMP-9 polypeptides and polynucleotides encoding the

same;

BMP-10 polynucleotides and polypeptides corresponding to SEQ ID NO:29, SEQ
ID NO:30, SEQ ID NO:31 and SEQ ID NO:32, as well as mature BMP-10 polypeptides

and polynucleotides encoding the same;
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BMP-11 polynucleotides and polypeptides corresponding to SEQ ID NO:33 and
SEQ ID NO:34, as well as mature BMP-11 polypeptides and polynucleotides encoding the

same;

BMP-12 polynucleotides and polypeptides corresponding to SEQ ID NO:35 and
SEQ ID NO:36, as well as mature BMP-12 polypeptides and polynucleotides encoding the

same;

BMP-13 polynucleotides and polypeptides corresponding to SEQ ID NO:37 and
SEQ ID NO:38, as well as mature BMP-13 polypeptides and polynucleotides encoding the

same;

BMP-15 polynucleotides and polypeptides corresponding to SEQ ID NO:39, SEQ
ID NO:40, SEQ ID NO:41 and SEQ ID NO:42, as well as mature BMP-15 polypeptides

and polynucleotides encoding the same;

BMP-16 polynucleotides and polypeptides corresponding to SEQ ID NO:43, SEQ
ID NO:44, SEQ ID NO:45 and SEQ ID NO:46, as well as mature BMP-16 polypeptides

and polynucleotides encoding the same;

BMP-17 polynucleotides and polypeptides corresponding to SEQ ID NO:47 and
SEQ ID NO:48, as well as mature BMP-17 polypeptides and polynucleotides encoding the

same; and

BMP-18 polynucleotides and polypeptides corresponding to SEQ ID NO:49 and
SEQ ID NO:50, as well as mature BMP-18 polypeptides and polynucleotides encoding the

same.

BMPs utilized as osteoinductive agents of the invention comprise, or alternatively
consist of, one or more of BMP-1; BMP-2; BMP-3; BMP-4; BMP-5; BMP-6; BMP-7;
BMP-8; BMP-9; BMP-10; BMP-11; BMP-12; BMP-13; BMP-15; BMP-16; BMP-17; and
BMP-18; as well as any combination of one or more of these BMPs, including full length
BMPs or fragments thereof, or combinations thereof, either as polypeptides or

polynucleotides encoding said polypeptide fragments of all of the recited BMPs. The
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isolated BMP osteoinductive agents may be administered as polynucleotides,

polypeptides, or combinations of both.

In a particularly preferred embodiment of the invention, isolated osteoinductive
agents comprise, or alternatively consist of, BMP-2 polynucleotides or polypeptides or

mature fragments of the same.

In another embodiment of the invention, isolated osteoinductive agents include
osteoclastogenesis inhibitors to inhibit bone resorption of the bone tissue surrounding the

site of implantation of the acetabular cup by osteoclasts.

Osteoclast and Osteoclastogenesis inhibitors include, but are not limited to,
Osteoprotegerin polynucleotides and polypeptides corresponding to SEQ ID NO:51, SEQ
ID NO:52, SEQ ID NO:53 and SEQ ID NO:54, as well as mature Osteoprotegerin
polypeptides and polynucleotides encoding the same. Osteoprotegerin is a member of the
TNF-receptor superfamily and is an osteoblast-secreted decoy receptor that functions as a
negative regulator of bone resorption. This protein specifically binds to its ligand,
osteoprotegerin ligand (TNFSF11/OPGL), both of which are key extracellular regulators

of osteoclast development.

Osteoclastogenesis inhibitors further include, but are not limited to, chemical
compounds such as bisphosphonate, 5-lipoxygenase inhibitors such as those described in
U.S. Patent Nos. 5,534,524 and 6,455,541 (the contents of which are herein incorporated
by reference), heterocyclic compounds such as those described in U.S. Patent No.
5,658,935 (herein incorporated by reference), 2,4-dioxoimidazolidine and imidazolidine
derivative compounds such as those described in U.S. Patent Nos. 5,397,796 and
5,554,594 (the contents of which are herein incorporated by reference), sulfonamide
derivatives such as those described in U.S. Patent No. 6,313,119 (herein incorporated by
reference), and acylguanidine compounds such as those described in U.S. Patent No.

6,492,356 (herein incorporated by reference).

In another embodiment of the invention, isolated osteoinductive agents include one
or more polynucleotides or polypeptides of members of the family of Connective Tissue
Growth Factors (“CTGFs”). CTGFs are a class of proteins thought to have growth-
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promoting activities on connective tissues. Known members of the CTGF family include,
but are not limited to, CTGF-1, CTGF-2, and CTGF-4.

CTGFs useful as isolated osteoinductive agents include, but are not limited to, the
following CTGFs:

CTGF-1 polynucleotides and polypeptides corresponding to SEQ ID NO:55, SEQ
ID NO:56, SEQ ID NO:57 and SEQ ID NO:58, as well as mature CTGF-1 polypeptides

and polynucleotides encoding the same.

CTGF-2 polynucleotides and polypeptides corresponding to SEQ ID NO:59 and
SEQ ID NO:60, as well as mature CTGF-2 polypeptides and polynucleotides encoding the

same.

CTGF-4 polynucleotides and polypeptides corresponding to SEQ ID NO:61 and
SEQ ID NO:62, as well as mature CTGF-4 polypeptides and polynucleotides encoding the

same.

In another embodiment of the invention, isolated osteoinductive agents include one
or more polynucleotides or polypeptides of members of the family of Vascular Endothelial
Growth Factors (“VEGFs™). VEGFs are a class of proteins thought to have growth-
promoting activities on vascular tissues. Known members of the VEGF family include,
but are not limited to, VEGF-A, VEGF-B, VEGF-C, VEGF-D and VEGF-E.

VEGFs useful as isolated osteoinductive agents include, but are not limited to, the
following VEGFs:

VEGEF-A polynucleotides and polypeptides corresponding to SEQ ID NO:63 and
SEQ ID NO:64, as well as mature VEGF-A polypeptides and polynucleotides encoding

the same.

VEGF-B polynucleotides and polypeptides corresponding to SEQ ID NO:65 and
SEQ ID NO:66, as well as mature VEGF-B polypeptides and polynucleotides encoding.

the same.
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VEGF-C polynucleotides and polypeptides corresponding to SEQ ID NO:67 and
SEQ ID NO:68, as well as mature VEGF-C polypeptides and polynucleotides encoding

the same.

VEGF-D polynucleotides and polypeptides corresponding to SEQ ID NO:69 and
SEQ ID NO:70, as well as mature VEGF-D polypeptides and polynucleotides encoding

the same.

VEGF-E polynucleotides and polypeptides corresponding to SEQ ID NO:71 and
SEQ ID NO:72, as well as mature VEGF-E polypeptides and polynucleotides encoding the

same.

In another embodiment of the invention, isolated osteoinductive agents include one
or more polynucleotides or polypeptides of Transforming Growth Factor-beta genes
(“TGF-Us”). TGF-Us are a class of proteins thought to have growth-promoting activities
on a range of tissues, including connective tissues. Known members of the TGF-0 family
include, but are not limited to, TGF-0-1, TGF-0-2, and TGF-0O-3.

TGF-Os useful as isolated osteoinductive agents include, but are not limited to, the
following TGF-Us:

TGF-0O-1 polynucleotides and polypeptides corresponding to SEQ ID NO:73, SEQ
ID NO:74, SEQ ID NO:75 and SEQ ID NO:76, as well as mature TGF-[I-1 polypeptides

and polynucleotides encoding the same.

TGF-0O-2 polynucleotides and polypeptides corresponding to SEQ ID NO:77, SEQ
ID NO:78, SEQ ID NO:79 and SEQ ID NO:80, as well as mature TGF-0-2 polypeptides

and polynucleotides encoding the same.

TGF-0O-3 polynucleotides and polypeptides corresponding to SEQ ID NO:81 and
SEQ ID NO:82, as well as mature TGF-0-3 polypeptides and polynucleotides encoding

the same.

In another embodiment of the invention, isolated osteoinductive agents include

polynucleotides and polypeptides promoting bone adhesion, such as Periostin
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polynucleotides and polypeptides that are thought to function as adhesion molecules in

bone formation.

Bone adhésion promoters include, but are not limited to, Periostin polynucleotides
and polypeptides corresponding to SEQ ID NO:83 and SEQ ID NO:84, as well as mature

Periostin polypeptides and polynucleotides encoding the same.

In another embodiment of the invention, isolated osteoinductive agents include one
or more members of any one of Bone Morphogenetic Proteins (BMPs), Connective Tissue
Growth Factors (CTGFs), Vascular Endothelial Growth Factors (VEGFs), Osteoprotegerin
or any of the other osteoclastogenesis inhibitors, Periostin, and Transforming Growth
Factor-betas (TGF-Os).

Methods for producing acetabular cups are well known in the art, and
production methods will depend on the desired compositions of the acetabular cup.
Exemplary methods of production that may be utilized to generate a porous substrate
surface are known in the art and include, but are not limited to, procedures such as
machining the substrate material from wrought bar stock or machining components from
castings. In an alternative embodiment of the invention, the substrate surface is generated
using acetabular cup implant coatings of materials or production methods that generate a
porous substrate surface. Acetabular cup coatings include, but are not limited to, ranges of
design from a beaded surface with various bead diameters and pore size, to a fiber metal
mesh design. Implant coatings are typically applied through a high heat sintering or

plasma spray process.

In one embodiment of the invention, the osteoinductive formulations of the
invention comprising osteoinductive agents are admixed with sustained release polymers
recited supra and applied to the porous surface of the acetabular cup. As noted supra, the
duration of sustained release may be manipulated by increasing the resistance to
biodegradation of the polymer by, for example, introducing or increasing the percentage of

biostable polymers contained within the biodegradable polymer compositions.

In another embodiment of the invention, the acetabular cup comprises, or

alternatively consists of, a porous substrate surface comprising osteoinductive
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formulations. In one embodiment of the invention, the porous substrate surface -
comprising the osteoinductive formulations is further coated with a biodegradable or
bioabsorbable polymer coating. Exemplary biodegradable or bioabsorbable coatings are
discussed supra. In another embodiment of the invention, the biodegradable or
bioabsorbable polymer coating is provided in the form of a sheath or wrap that is placed

over the outer surface of the acetabular cup prior to implantation in the patient.

In another embodiment of the invention, the acetabular cup [10] comprises, or
alternatively consists of, a plurality of microchambers [14] present in the base material of
the acetabular cup, as displayed in Figure 1. The plurality of microchambers present in the
base material comprise osteoinductive formulations, and are aseptically sealed with
biodegradable or current responsive polymers. The osteoinductive formulations comprise

one or more osteoinductive agent(s).

Current-responsive polymers include, but are not limited to, those polymers
described in U.S. Patent Application Serial No. US20030007991 as well as those
described by Kwon et al. infra, the disclosures of each of which are herein incorporated by

reference.

In another embodiment of the invention, the microchambers harboring
osteoinductive formulations are sealed with thin films of conductive material patterned in

the shape of anodes surrounded by cathodes. Any conductive material that can oxidize -

and dissolve in solution upon application of an electric potential or current can be used for

the fabrication of the anodes and cathodes. Examples of such materials include metals
such as copper, gold, silver, and zinc, and some polymers, such as those described for
example by 1. C. Kwon ef al., "Electrically erodible polymer gel for controlled release of
drugs", Nature, 1991, 354, 291-93; and Y. H. Bae et al., "Pulsatile drug release by electric
stimulus", ACS Symposium Series, 1994, 545, 98-110. The anode is defined as the
electrode where oxidation occurs. The portion of the anode directly ab%ve the
microchamber oxidizes and dissolves into solution upon the application of a potential or
current between the cathode and anode. This exposes the microchambers to the

surrounding fluids and results in the release of the molecules.



10

15

20

25

30

WO 2006/023986 PCT/US2005/030151

27

Following production of the acetabular cup, a plurality of microchambers may
be drilled in the acetabular cup to allow for introduction of the osteoinductive
formulations. The number and width of the plurality of microchambers is variable and
based on the needs of the patient. For example, the acetabular cup preferably comprises
between about 10 to about 100 microchambers in the acetabular cup base. More
preferably, the acetabular cup comprises between about 25 to about 75, and still more
preferably between about 40 to about 60 microchambers in the acetabular cup base. As
one of skill in the art would realize, however, the number and position of microchambers
in the acetabular cup base may vary so long as the structural integrity of the acetabular cup

is not compromised.

The microchambers provided within the acetabular cup base may be drilled
through the full depth of the acetabular cup base. Alternatively, the microchambers may
be drilled to a depth of about 1 to about 2 millimeters. Similarly, the width of the
microchambers in the acetabular cup may be about 4 to about 6 millimeters in width. On
average, the microchamber is about 5 millimeters in width. However, one of skill in the
art would realize that the microchamber width may be variable and is based, in part, on the
concentration of osteoinductive agent present in the osteoinductive formulation contained
within the microchamber. For example, highly concentrated osteoinductive agent(s) will
not require a microchamber as wide as osteoinductive formulations comprising weakly
concentrated osteoinductive agent(s) in order to achieve delivery of the same
concentration of osteoinductive agent(s). Following introduction of the osteoinductive
formulations into the microchambers, the microchambers are aseptically sealed with
biodegradable or current responsive polymer coatings or plugs that seal the osteoinductive
formulations in the microchamber wells, or alternatively with thin films of conductive

materials.

In another embodiment of the invention, the acetabular cup is manufactured
with electric conductive capacity provided in the acetabular cup compositions. In one
embodiment of the invention displayed in Figure 3, the acetabular cup [20] is engineered
with at least one electrode secured within the implant coating at the time of manufacture of
the acetabular cup. Release of the osteoinductive formulation may be accomplished by

either an internal or an external, non-invasive power source applying an electric signal to
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the electrode contained within the implant coating. In one embodiment of the invention, a
plurality of electrode leads [22] embedded in current responsive polymers seals [24] are
conductively attached by a plurality of conductive wires [26], or comparable conducting
materials such as conducting fibers or particles, to a current-providing device [28].
Current-providing devices are well known in the art, such as for example, current

providing devices associated with pace-makers and other implantable biomedical devices

In another embodiment of the invention, current providing devices provide at
least one volt of current. One volt of current is considered adequate to melt a thin film
coating of gold or other material that seals a microchamber harboring osteoinductive
fo/rmulations, as discussed supra. However, the invention further contemplates current
providing devices that provide greater than one volt of current to a polymer coating or thin
film sealant comprising gold or other compounds discussed supra. Current providing
devices are further capable of receiving electric signals from interior or exterior sources.
Alternatively, electric current is provided to the micro-electrode leads by conducting
materials incorporated into the polymers seals. Such conducting materials include, but are
not limited to, particles, fibers, patches wires, strands or any other conducting materials

that can be incorporated into the polymer plugs and adequately conduct electric current.

In an alternative embodiment of the invention, the acetabular cup is designed to
contain microchip drug delivery systems such as those described in U.S. Patent No.
5,797,898 (which is herein incorporated by reference in its entirety). The chip is designed
with several “wells” coated with a current-responsive thin film comprising gold and/or
other compound as discussed supra. When current is suplslied to the chip, the gold melts,
releasing the material. In this embodiment of the invention, the acetabular cup is produced
in substantially the same fashion as described for the microchamber-containing acetabular
cups. However, instead of providing polymer-sealed microchambers harboring
osteoinductive formulations, the acetabular cup relies on microchip drug delivery systems
that are incorporated into the acetabular cup. A plurality of reservoirs in the microchip
drug delivery system comprise osteoinductive formulations, which are released from the
microchip drug delivery systems upon appropriate or pre-programmed stimulus. A

plurality of microchips may be implanted into the acetabular cup.



10

15

20

25

30

WO 2006/023986 PCT/US2005/030151

29

The present invention also relates to vectors containing the osteoinductive
polynucleotides of the present invention, host cells, and the production of osteoinductive
polypeptides by recombinant techniques. The vector may be, for example, a phage,
plasmid, viral, or retroviral vector. Retroviral vectors may be replication competent or
replication defective. In the latter case, viral propagation generally will occur only in

complementing host cells.

The polynucleotides may be joined to a vector containing a selectable marker
for propagation in a host. Generally, a plasmid vector is introduced in a precipitate, such
as a calcium phosphate precipitate, or in a complex with a charged lipid. If the vector is a
virus, it may be packaged in vitro using an appropriate packaging cell line and then
transduced into host cells. Useful vectors include, but are not limited to, plasmids,
bacteriophage, insect and animal cell vectors, retroviruses, cosmids, and other single and

double-stranded vituses.

The polynucleotide insert should be operatively linked to an appropriate
promoter, such as the phage lambda PL promoter, the E. coli lac, trp, phoA and tac
promoters, the SV40 early and late promoters and promoters of retroviral LTRs, to name a
few. Other suitable promoters will be known to the skilled artisan. The expression
constructs will further contain sites for transcription initiation, termination, origin of
replication sequence, and, in the transcribed region, a ribosome binding site for translation.
The coding portion of the transcripts expressed by the constructs will preferably, include a
translation initiating codon at the beginning and a termination codon (UAA, UGA or

UAG) appropriately positioned at the end of the polypeptide to be translated.

The expression construct may further contain sequences such as enhancer
sequences, efficient RNA processing signals such as splicing and polyadenylation signals,
sequences that enhance translation efficiency, and sequences that enhance protein

secretion.

Expression systems and methods of producing osteoinductive agents, such as
recombinant proteins or protein fragments, are well known in the art. For example,
methods of producing recombinant proteins or fragments thereof using bacterial, insect or

mammalian expression systems are well known in the art. (See, e.g., Molecular
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Biotechnology: Principles and Applications of Recombinant DNA, B. R. Glick and J.
Pasternak, and M.M. Bendig, Genetic Engineering, 7, pp. 91-127 (1988), for a general

discussion of recombinant protein production).

The expression vectors will preferably include at least one selectable marker.
Such markers include dihydrofolate reductase, G418 or neomycin resistance for eukaryotic
cell culture and tetracycline, kanamycin or ampicillin resistance genes for culturing in £.
coli and other bacteria. Representative examples of appropriate host cells for expression
include, but are not limited to, bacterial cells, such as E. coli, Streptomyces and Salmonella
typhimurium cells; fungal cells, such as Pichia and other yeast cells; insect cells such as
Drosophila S2 and Spodoptera Sf9 and Sf21 cells; animal cells such as CHO, COS, 293,
and Bowes melanoma cells; and plant cells. Appropriate culture mediums and conditions

for the above-described host cells are known in the art.

Examples of vectors for use in prokaryotes include pQE30Xa and other pQE
vectors available as components in pQE expression systems available from QIAGEN, Inc.
(Valencia, CA); pBluescript vectors, Phagescript vectors, pNHSA, pNH16a, pNH18A,
pNH46A, available from Stratagene Cloning Systems, Inc. (La Jolla, CA); and
Champion™, T7, and pBAD vectors available from Invitrogen (Carlsbad, CA). Other

suitable vectors will be readily apparent to the skilled artisan.

Introduction of the construct into the host cell can be effected by calcium
phosphate transfection, DEAE-dextran mediated transfection, cationic lipid-mediated
transfection, electroporation, transduction, infection, or other methods. Such methods are
described in many standard laboratory manuals, such as Davis et al., Basic Methods In
Molecular Biology (1986).

A polypeptide of this invention can be recovered and purified from recombinant
cell cultures by well-known methods including ammonium sulfate or ethanol precipitation,
acid extraction, anion or cation exchange chromatography, phosphocellulose
chromatography, hydrophobic interaction chromatography, affinity chromatography,
hydroxylapatite chromatography and lectin chromatography. Most preferably, high
performance liquid chromatography ("HPLC") is employed for purification.
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In another embodiment of the invention, osteoinductive agents can be produced
using bacterial lysates in cell-free expression systems that are well known in the art.
Commercially available examples of cell-free protein synthesis systems include the

EasyXpress System from Qiagen, Inc. (Valencia, CA).

Polypeptides of the present invention can also be recovered from the following:
products of chemical synthetic procedures; and products produced by recombinant
techniques from a prokaryotic or eukaryotic host, including, for example, bacterial, yeast,

higher plant, insect, and mammalian cells.

Depending upon the host employed in a recombinant production procedure, the
polypeptides of the present invention may be glycosylated or may be non-glycosylated. In
addition, polypeptides of the invention may also include an initial modified methionine
residue, in some cases as a result of host-mediated processes. Thus, it is well known in the
art that the N-terminal methionine encoded by the translation initiation codon generally is
removed with high efficiency from any protein after translation in all eukaryotic cells.
While the N-terminal methionine on most proteins also is efficiently removed in most
prokaryotes, for some proteins, this prokaryotic removal process is inefficient, depending

on the nature of the amino acid to which the N-terminal methionine is covalently linked.

The osteoinductive agents of the invention may also be isolated from natural
sources of polypeptide. Osteoinductive agents may be purified from tissue sources,
preferably mammalian tissue sources, using conventional physical, immunological and
chemical separation techniques known to those of skill in the art. Appropriate tissue
sources for the desired osteoinductive agents are known or are available to those of skill in

the art.

The acetabular cups of the invention are useful in hip replacement surgeries, as
components of total hip replacements. The acetabular cups of the invention are
particularly useful in providing formulations that enable ingrowth of the patient’s
endogenous pelvic bone into the acetabular cup, thereby enhancing the structure and

strength of the implant.
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Another advantage provided by the acetabular cup of the invention is that the
acetabular cup provides a reservoir of osteoinductive formulations that continue to
promote bone ingrowth into the acetabular cup implant over extended periods of time,
thereby helping to strengthen and secure the acetabular cup implant over extended periods

of time and use.

Tﬁe acetabular cup of the invention also mitigates the damage caused by wear
debris and osteolysis by releasing osteoinductive formulations over extended periods of
time, thereby continuously promoting osteoinduction, treatment of osteolytic lesions, and
securing the acetabular cup to the pelvic bone. Polyethylene wear debris in total joint
implantations can lead to osteolysis at the site of implantation. The development of
osteolysis over time can lead to implant loosening and require implant revision.
Traditional treatment of osteolytic lesion(s) requires surgery to remove the primary
components, followed by treatment of the lesion(s) with allograft materials and re-implant
revision components. The acetabular cup of the invention addresses these concerns

through the osteoinductive capacity of the acetabular cup.

Surgeons skilled in the art of hip replacement are best able to determine whether
a given patient is in need of enhanced ingrowth of pelvic bone into the acetabular cup of
the invention. As a result, the acetabular cup of the invention is available with variable

concentrations of osteoinductive compositions comprising osteoinductive agent(s).

The acetabular cup of the invention further provides for the sustained release of
osteoinductive agent(s) over extended periods of time. In one embodiment of the
invention, the osteoinductive agent(s) is provided for a period of time of about 10 months
to about 48 months. The sustained release of the osteoinductive formulations over a
period of time can be achieved in a number of ways. For example, by providing
biodegradable polymer seals having differing rates of biodegradation, the acetabular cup
provides osetoinductive formulations which release osteoinductive agent(s) in bioavailable
form at rates directly proportional to the rates of polymer degradation in vivo. Similarly,
where the osteoinductive formulations are liberated from the microchambers by
application of electric potential or current, the potential or current providing device can be

programmed or engineered to provide current to different microchambers at differing
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times throughout the life of the acetabular cup implant, thereby liberating osteoinductive
agent(s) in bioavailable form at pre-programmed times. Likewise, where the
osteoinductive formulations are liberated from microchip drug delivery systems, the
microchip device can be programmed or engineered to release osteoinductive formulations
at differing times throughout the life of the acetabular cup, thereby liberating

osteoinductive agent(s) in bioavailable form at pre-programmed times.

In an additional aspect of the invention, the acetabular cup compositions of the
invention are packaged in kits under sterile conditions based on the desired duration of
release of osteoinductive formulation. More particularly, it is believed that an implant
surgeon skilled in the art of acetabular cup implantation and hip replacement is best able to
ascertain and judge the degree and duration of osteoinductive activity desired in any given
patient. Accordingly, the acetabular cups of the invention provide osteoinductive
formulations in immediate release formulations as well as sustained release formulations.
The sustained release formulations optionally provide osteoinductive formulations for
short periods of time or extended periods of time. By extended periods of time is meant a
sustained release formulation that provides bioavailable osteoinductive formulations not
earlier than about 10-12 months following implantation, and preferably provides

bioavailable osteoinductive formulations up to about 4 years in time.

Similarly, the kits of the invention provide osteoinductive formulations of
differing concentration based on the desired degree of osteoinductive activity. Typical
osteoinductive formulations comprise osteoinductive agent at concentrations of from about

0.1 mg/ml to 100 mg/ml, preferably 1-10 mg/ml, at a pH of about 3 to 8.

The kits of the invention further optionally comprises instructions for the
preparation and administration of the osteoinductive formulations and the orthopaedic

device.

The invention may be practiced in ways other than those particularly described
in the foregoing description and examples. Numerous modifications and variations of the
invention are possible in light of the above teachings and, therefore, are within the scope

of the appended claims.
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The entire disclosure of each document cited (including patents, patent
applications, journal articles, abstracts, manuals, books, or other disclosures) in the
Background of the Invention, Detailed Description, and Examples is herein incorporated

by reference in their entireties.
Examples

I. Implantation of an Acetabular Cup with a Porous Substrate

A patient in need of hip replacement receives hip replacement surgery wherein

an acetabular cup of the invention is implanted. The acetabular cup comprises a porous

coating into which a sustained release osteoinductive formulation is impregnated. The
osteoinductive formulation further comprises mature BMP-2 polypeptides and mature
osteoprotegerin polypeptides in concentrations of about 1 mg/ml to 10 mg/ml. The
osteoinductive formulation further comprises one or more antibiotics. The sustained
release formulation comprises a biodegradable polymer that releases osteoinductive

formulation at a rate consistent with biodegradation of the polymer.

The acetabular cup is monitored by X-ray examination over the following five
years for signs of osteolysis or weakening of the acetabular cup implant. Evidence of
endogenous bone in-growth without evidence of osteolysis indicates that the
osteoinductive formulation stimulates bone in-growth into the acetabular cup, thereby

securing the acetabular cup and increasing the success of the implant.

II. Implantation of an Acetabular Cup with Microchambers

A patient in need of hip replacement receives hip replacement surgery wherein
an acetabular cup of the invention is implanted. The acetabular cup comprises a plurality
of microchambers into which sustained release osteoinductive formulations are
administered. The osteoinductive formulation further comprises mature BMP-2
polypeptides and mature osteoprotegerin polypeptides in concentrations of about 1 mg/ml
to 10 mg/ml. The osteoinductive formulation further comprises one or more antibiotics.

The microchambers are sealed with a biodegradable polymer that releases osteoinductive
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formulation from the plurality of microchambers at a rate consistent with biodegradation

of the polymer.

The acetabular cup is monitored by X-ray examination over the following five
years for signs of osteolysis or weakening of the acetabular cup implant. Evidence of
endogenous bone in-growth without evidence of osteolysis indicates that the
osteoinductive formulation stimulates bone in-growth into the acetabular cup, thereby

securing the acetabular cup and increasing the success of the implant.



10

15

20

WO 2006/023986 PCT/US2005/030151

36

What is claimed is:

1. An acetabular cup comprising an osteoinductive formulation.
2. The acetabular cup of claim 1, further comprising a porous substrate surface.

3. The acetabular cup of claim 2, wherein the porous substrate is impregnated with an

osteoinductive formulation.

4. The acetabular cup of claim 1, wherein the acetabular cup further comprises one or

more microchip drug delivery devices.

5. The acetabular cup of claim 1, wherein the acetabular cup further comprises a plurality

of microchambers.

6. The acetabular cup of claim 5, wherein said plurality of microchambers are distributed

in substantially equivalent positions across the surface of the acetabular cup.

7. The acetabular cup of claim 5, wherein the plurality of microchambers comprise one or

more osteoinductive formulations.

8. The acetabular cup of claim 7, wherein said plurality of microchambers are aseptically

sealed with a biodegradable polymer.

9. The acetabular cup of claim 7, wherein said plurality of microchambers are aseptically

sealed with a current responsive polymer.

10. The acetabular cup of claim 9, wherein said plurality of microchambers further

comprise an electrode capable of distributing a current to the current responsive polymer.

11. The acetabular cup of claim 10, wherein said electrode is connected to an implantable

current providing device.

12. The acetabular cup of claim 11, wherein said electrode is connected to an implantable

current providing device by a plurality of wires present in the acetabular cup.
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13. The acetabular cup of claim 11, wherein the electrode is connected to an implantable

current providing device by particles or fibers present in the acetabular cup.

14. The acetabular cup of claim 1, wherein the osteoinductive formulation further

comprises one or more osteoinductive agents.

15. The acetabular cup implant device of claim 14, wherein the one or more

osteoinductive agents comprise BMP-2.

16. The acetabular cup of claim 14, wherein the one or more osteoinductive agents are
sélected from the group consisting of BMP-1, BMP-2, BMP-3, BMP-4, BMP-5, BMP-6,
BMP-7, BMP-8, BMP-9, BMP-10, BMP-11, BMP-12, BMP-13, BMP-15, BMP-16,
BMP-17, BMP-18, and any combination thereof.

17. The acetabular cup of claim 14, wherein the one or more osteoinductive agents are
selected from the group consisting of CTGF-1, CTGF-2, CGTF-3, CTGF-4, and any

combination thereof.

18. The acetabular cup of claim 14, wherein the one or more osteoinductive agents are
selected from the group consisting of VEGF-A, VEGF-B, VEGF-C, VEGF-D, VEGF-E,

and any combination thereof.

19. The acetabular cup of claim 14, wherein the one or more osteoinductive agents is

osteoprotegerin.

20. The acetabular cup of claim 14, wherein the one or more osteoinductive agents are
selected from the group consisting of TGF-0-1, TGF-0-2, TGF-0-3, and any

combination thereof.

21. The acetabular cup of claim 14, wherein the one or more osteoinductive agents is
selected from the group consisting of one or more BMPs, one or more VEGFs, one or

more CTGFs, osteoprotegerin, one or more TGF-0s, and any combinatjon thereof.

22. The acetabular cup of claim 14, wherein the one or more osteoinductive agents are

provided as therapeutic polynucleotides.
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23. The acetabular cup of claim 14, wherein the one or more osteoinductive agents are

provided as therapeutic polypeptides.

24. The acetabular cup of claim 23, wherein the therapeutic polypeptides are administered

as mature polypeptides.

25. The acetabular cup of claim 1, wherein the osteoinductive formulation comprises a

sustained-release formulation.

26. The acetabular cup of claim 14, wherein the osteoinductive formulation further

comprises one or more antibiotics.

27. The acetabular cup of claim 14, wherein the osteoinductive formulation further

comprises demineralized bone matrix.

28. The acetabular cup of claim 14, wherein the osteoinductive formulation further

comprises bone marrow aspirate.

29. The acetabular cup of claim 14, wherein the osteoinductive formulation further

comprises bone marrow concentrate.

30. The acetabular cup of claim 14, wherein the osteoinductive formulation further

comprises one or more immunosuppressives.

31. The acetabular cup of claim 14, wherein the osteoinductive formulation further

comprises a carrier.
32. The acetabular cup of claim 31, wherein the carrier is collagen.

33. The acetabular cup of claim 32, wherein the collagen is recombinantly produced

collagen.

34. A kit comprising an acetabular cup device for implantation and an osteoinductive

formulation comprising an osteoinductive agent.

35. The kit of claim 34, wherein the acetabular cup comprises the osteoinductive

formulation.
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SEQUENCE LISTING

<110> Nyez, Jeffrey

<120> Acetabular Cup with Controlled Release of an Osteoinductive Formulartion
<130> 64118.000088

<160> 84

<170> PatentIn version 3.2

<210> 1

<211> 2487

<212> DNA

<213> Homo sapiens

<400> 1
geegetteee tegeegeege ceegecagea tgeceggegt ggeecgeetg cegetgetge 60

tegggetget getgeteeeg cgteceggee ggeegetgga cttggeegac tacacctatg 120
acctggegga ggaggacgac teggageece teaactacaa agacceetge aaggeggetg 180
cetttettgg ggacattgee ctggacgaag aggacctgag ggecttecag gtacageagg 240
ctgtggatet cagacggeac acagetegta agtectecat caaagetgea gttccaggaa 300
acacttctac ccccagetge cagageacca acgggeagee teagagggea geetgtggga 360

gatggagagg tagatccegt ageeggeggg cggegacgte cegaccagag cgtgtgtgge 420
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ccgatggget catecccttt gteattgggg gaaactteac tggtagecag agggeagtet 480
tecggcagge catgaggeac tgggagaage acacctgtgt caccttectg gagegeactg 540
acgaggacag ctatattgtg ttcacctatc gaccttgegg gtgetgetee tacgtgggtc 600
geegeggegg gggeececag geeateteca teggeaagaa ctgtgacaag tteggeattg 660
tggtccacga getgggecac gtegtegget tetggcacga acagactcgg ccagaccggg 720
accgccacgt ttccategtt cgtgagaaca tecagecagg geaggagtat aacttectga 780
agatggagcec tcaggaggtg gagtecetgg gggagaccta tgacttegac ageatcatge 840
attacgcteg gaacacatte tecaggggea tettectgga taccattgte cccaagtatg 900
aggtgaacgg ggtgaaacct ceccattggee aaaggacacg getcageaag ggggacattg 960
cccaageceeg caagetttac aagtgeceag cetgtggaga gaccetgeaa gacageacag 1020
gcaacttete cteeectgaa taccecaatg getactetge teacatgeac tgegtgtgge: 1080
gcatctctgt cacacceggg gagaagatca tectgaactt cacgtecetg gacetgtace 1140
gcagcecgect gtgetggtac gactatgtgg aggtecgaga tggettetgg aggaaggege 1200
cecteegagg cegettetge gggtecaaac tecetgagece tategtetee actgacagee 1260
geetetgggt tgaattecge ageageagea attgggtige aaagggcttce tttgeagtet 1320

acgaagccat ctgegggggt gatgtgaaaa aggactatgg ccacattecaa tegeccaact 1380
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acccagacga ttaccggeece ageaaagtet geatetggeg gatecaggtg tetgaggget 1440
tccacgtggg ccteacattc cagtectitg agattgageg ceacgacage tgtgectacg 1500
actatctgga ggtgegegac gggeacagtg agageageac cctecateggg cgetactgtg 1560
gctatgagaa gcétgatgac atcaagagca cgtecageeg cctetggete aagttegtet 1620
ctgacgggtc cattaacaaa gegggetttg cegtecaactt tttcaaagag gtggacgagt 1680
geteteggee caaccgeggg ggetgtgage ageggtgecet caacacectg ggeagetaca 1740
agtgcagetg tgacceeggg tacgagetgg ceccagacaa gegecgeigt gaggetgett 1800
gtggeggatt cctcaccaag ctecaacgget ccateaccag ceegggetgg ceccaaggagt 1860
acecceccaa caagaactge atetggeage tggtggeece cacccagtac cgeatetecee 1920
tgcagtttga cttctttgag acagagggca atgatgtgtg caagtacgac ttegtggagg 1980
tgegeagtgg actcacaget gactecaage tgeatggeaa gttetgtggt tetgagaage 2040
ccgaggtcat caccteccag tacaacaaca tgegegtgga gtteaagtee gacaacaceg 2100
tgtccaaaaa gggetteaag geceacttet tetcagaaaa gaggecaget cigeageecee 2160
cteggggacg cceccaccag cteaaattee gagtgcagaa aagaaacegg accececagt 2220
gaggectgee aggecteeeg gaccecttgt tactcaggaa ccteaccttg gacggaatgg 2280

gatggggoct teggtgecea ccaacceece acetecacte tgecatteeg geccacctee 2340
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ctetggeegg acagaactgg tgetetette tececactgt geeegteege ggaceggsga 2400
ceetteceeg tgeectacee ceteecattt tgatggtgte tgtgacatit cetgttgtga 2460
agtaaaagag ggaccectge gteetge 2487

<210> 2

<211> 730

<212> PRT

<213> Homo sapiens

<400> 2

Met Pro Gly Val Ala Arg Leu Pro Leu Leu Leu Gly Leu Leu Leu Leu

1 5 10 15

Pro Arg Pro Gly Arg Pro Leu Asp Leu Ala Asp Tyr Thr Tyr Asp Leu
20 25 30

Ala Glu Glu Asp Asp Ser Glu Pro Leu Asn Tyr Lys Asp Pro Cys Lys
35 40 45

Ala Ala Ala Phe Leu Gly Asp Hle Ala Leu Asp Glu Glu Asp Leu Arg
50 55 60

Ala Phe GIn Val Gin Gln Ala Val Asp Leu Arg Arg His Thr Ala Arg
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65 . 70 75 80

Lys Ser Ser Ile Lys Ala Ala Val Pro Gly Asn Thr Ser Thr Pro Ser
85 90 95

Cys GIn Ser Thr Asn Gly Gln Pro Gln Arg Gly Ala Cys Gly Arg Trp
100 105 110

Arg Gly Arg Ser Arg Ser Arg Arg Ala Ala Thr Ser Arg Pro Glu Arg
115 120 125

Val Trp Pro Asp Gly Val Ile Pro Phe Val lle Gly Gly Asn Phe Thr
130 135 140

Gly Ser GIn Arg Ala Val Phe Arg Gln Ala Met Arg His Trp Glu Lys
145 150 155 160

.~ His Thr Cys Val Thr Phe Leu Glu Arg Thr Asp Glu Asp Ser Tyr lle

165 170 173

Val Phe Thr Tyr Arg Pro Cys Gly Cys Cys Ser Tyr Val Gly Arg Arg
180 185 190

Gly Gly Gly Pro Gln Ala Ile Ser Ile Gly Lys Asn Cys Asp Lys Phe
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195 200 205

Gly Ile Val Val His Glu Leu Gly His Val Val Gly Phe Trp His Glu
210 215 220

His Thr Arg Pro Asp Arg Asp Arg His Val Ser Ile Val Arg Glu Asn
225 230 235 240

Ile Gln Pro Gly GIn Glu Tyr Asn Phe Leu Lys Met Glu Pro Gln Glu
245 250 255 ‘

Val Glu Ser Leu Gly Glu Thr Tyr Asp Phe Asp Ser Ile Met His Tyr
260 265 270

Ala Arg Asn Thr Phe Ser Arg Gly Ile Phe Leu Asp Thr Ile Val Pro
275 280 285

Lys Tyr Glu Val Asn Gly Val Lys Pro Pro Ile Gly GIn Arg Thr Arg
290 295 300

Leu Ser Lys Gly Asp Ile Ala Gin Ala Arg Lys Leu Tyr Lys Cys Pro
305 310 315 320

Ala Cys Gly Glu Thr Leu Gln Asp Ser Thr Gly Asn Phe Ser Ser Pro
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325 .. 330 335

Glu Tyr Pro Asn Gly Tyr Ser Ala His Met His Cys Val Trp Arg Ile
340 345 350

Ser Val Thr Pro Gly Glu Lys Ile Ile Leu Asn Phe Thr Ser Leu Asp
355 360 365

Leu Tyr Arg Ser Arg Leu Cys Trp Tyr Asp Tyr Val Glu Val Arg Asp
370 375 380

Gly Phe Trp Arg Lys Ala Pro Leu Arg Gly Arg Phe Cys Gly Ser Lys
385 390 395 400

Leu Pro Glu Pro Ile Val Ser Thr Asp Ser Arg Leu Trp Val Glua Phe
405 410 415

Arg Ser Ser Ser Asn Trp Val Gly Lys Gly Phe Phe Ala Val Tyr Glu
420 425 430

Ala Ile Cys Gly Gly Asp Val Lys Lys Asp Tyr Gly His Ile GIn Ser
435 440 445

Pro Asn Tyr Pro Asp Asp Tyr Arg Pro Ser Lys Val Cys Ile Trp Arg
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450 455 460

Ile GIn Val Ser Glu Gly Phe His Val Gly Leu Thr Phe Gln Ser Phe
465 470 475 480

Glu lle Glu Arg His Asp Ser Cys Ala Tyr Asp Tyr Leu Glu Val Arg
485 490 495

Asp Gly His Ser Glu Ser Ser Thr Leu Ile Gly Arg Tyr Cys Gly Tyr
500 505 510

Glu Lys Pro Asp Asp Ile Lys Ser Thr Ser Ser Arg Leu Trp Leu Lys
515 520 525

Phe Val Ser Asp Gly Ser Ile Asn Lys Ala Gly Phe Ala Val Asn Phe
530 535 540 -

Phe Lys Glu Val Asp Glu Cys Ser Arg Pro Asn Arg Gly Gly Cys Glu
545 550 555 560

GIn Arg Cys Leu Asn Thr Leu Gly Ser Tyr Lys Cys Ser Cys Asp Pro
565 570 575

Gly Tyr Glu Leu Ala Pro Asp Lys Arg Arg Cys Glu Ala Ala Cys Gly
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580 585 590

Gly Phe Leu Thr Lys Leu Asn Gly Ser Ile Thr Ser Pro Gly Trp Pro
595 600 605

Lys Glu Tyr Pro Pro Asn Lys Asn Cys Ile Trp GIn Leu Val Ala Pro
610 615 620

Thr GIn Tyr Arg Ile Ser Leu Gln Phe Asp Phe Phe Glu Thr Glu Gly
625 630 635 640

Asn Asp Val Cys Lys Tyr Asp Phe Val Glu Val Arg Ser Gly Leu Thr
645 650 655

Ala Asp Ser Lys Leu His Gly Lys Phe Cys Gly Ser Glu Lys Pro Glu
660 665 670

Val Ile Thr Ser GIn Tyr Asn Asn Met Arg Val Glu Phe Lys Ser Asp
675 680 685

Asn Thr Val Ser Lys Lys Gly Phe Lys Ala His Phe Phe Ser Glu Lys
690 695 700

Arg Pro Ala Leu Gln Pro Pro Arg Gly Arg Pro His GIn Leu Lys Phe
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705 710 715 720

Arg Val GIn Lys Arg Asn Arg Thr Pro Gln
725 730

<210> 3
<211> 1821
<212> DNA

<213> Homo sapiens

<400> 3
tceegaceag agegtgtgtg geeegatgeg gteatecect tigteattgg gggaaactte 60

actggtagee agagggcagt cttccggeag geeatgagge actgggagaa geacacetgt 120

gteaccttee tggagegeac tgacgaggac agetatattg tgttcaceta tegaccttge 180

ggotgctget cetacgtgeg tegeegegge gggggeeeee aggecatete categgeaag 240

aactgtgaca agttcggeat tgtggtecac gagetgggee acgtegtegg cttctggeac 300

gaacacactc ggecagaceg ggaccgeeac gittecateg ttegtgagaa catccageca 360

gggeaggagt ataacttect gaagatggag ccteaggagg tggagteeet gggggagace 420

tatgacttcg acagceatcat geattacget cggaacacat tetccagggg catetteetg 480

gataccattg tccecaagta tgaggtgaac ggggtgaaac cteccattgg ccaaaggaca 540

cggcteagea agggegacat tgeccaagee cgeaagettt acaagtgece agectgtgga 600
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gagaccetge aagacagceac aggeaacttc tecteecctg aataceccaa tggetactet 660
geteacatge actgegtgtg gegeatctet gteacacceg gggagaagat catectgaac 720
ttcacgtcee tggacctgta cegeageege ctgtgctggt acgactatgt ggaggtecga 780
gatggettet ggaggaagge geeecteega ggeegettet gegggtecaa acteectgag 840
cctategtet ceactgacag cegectetgg gttgaattee geageageag caattgggtt 900
ggaaagggct tetttgeagt ctacgaagee atetgegggg gtgatgtgaa aaaggactat 960
ggecacattc aatcgeccaa ctacccagac gattacegge ccageaaagt ctgeateigg 1020
cggatccagg tgtetgaggg cttecacgtg ggeeteacat tecagtectt tgagattgag 1080
cgecacgaca getgtgecta cgactatetg gaggtgegeg acgggeacag tgagageage 1140
acccteateg ggegetactg tggetatgag aagectgatg acatcaagag cacgtecage 1200
cgectetgge teaagttegt ctetgacggg tecattaaca aagegggett tgecgtcaac 1260
tttttcaaag aggtggacga gtgetetegg cecaacegeg ggggetgtga geageggtge 1320
cteaacacec tgggcageta caagtgeage tgtgaceceg ggtacgaget ggeeecagac 1380
aagegceeget gtgaggetge ttgtggegga t‘tcctcacca agctcaacgg ctecatcace 1440
ageeeggget ggeecaagga gtaceccece aacaagaact geatetggea getggtggee 1500

cecacecagt accgeatete cetgeagttt gacttetite agacaga, caatgatete 1560
g 4 geagtit g g agacagaggg gatgtg
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tgcaagtacg acttegtgga ggtgcgeagt ggacteacag ctgactecaa getgeatgge 1620
aagttctgtg gttctgagaa geecgaggte ateacctece agtacaacaa catgegegtg 1680
gagttcaagt ccgacaacac cgtgtecaaa aagggettea aggeccactt cttctcagaa 1740
aagaggccag ctctgecagee cectegggga cgeccecace agetcaaatt cecgagtgcag 1800
aaaagaaacc ggacccceca g 1821

<210> 4

<211> 610

<212> PRT

<213> Homo sapiens

<400> 4

Ala Ala Thr Ser Arg Pro Glu Arg Val Trp Pro Asp Gly Val Ile Pro

1 5 10 15

Phe Val Ile Gly Gly Asn Phe Thr Gly Ser GIn Arg Ala Val Phe Arg
20 25 30

GIn Ala Met Arg His Trp Glu Lys His Thr Cys Val Thr Phe Leu Glu
35 40 45

Arg Thr Asp Glu Asp Ser Tyr le Val Phe Thr Tyr Arg Pro Cys Gly
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50 55 60

Cys Cys Ser Tyr Val Gly Arg Arg Gly Gly Gly Pro GIn Ala Ile Ser
65 70 75 80

Ile Gly Lys Asn Cys Asp Lys Phe Gly Ile Val Val His Glu Leu Gly
85 90 95

His Val Val Gly Phe Trp His Glu His Thr Arg Pro Asp Arg Asp Arg
100 105 110

His Val Ser Ile Val Arg Glu Asn Ile GIn Pro Gly Gln Glu Tyr Asn
115 120 125

Phe Leu Lys Met Glu Pro Gln Glu Val Glu Ser Leu Gly Glu Thr Tyr
130 135 140

Asp Phe Asp Ser Ile Met His Tyr Ala Arg Asn Thr Phe Ser Arg Gly
145 150 155 160

Ile Phe Leu Asp Thr Ile Val Pro Lys Tyr Glu Val Asn Gly Val Lys
165 170 175

Pro Pro Ile Gly GIn Arg Thr Arg Leu Ser Lys Gly Asp Ile Ala Gln
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180 185 190

Ala Arg Lys Leu Tyr Lys Cys Pro Ala Cys Gly Glu Thr Leu Gln Asp
195 200 205

Ser Thr Gly Asn Phe Ser Ser Pro Glu Tyr Pro Asn Gly Tyr Ser Ala
210 215 220

His Met His Cys Val Trp Arg Ile Ser Val Thr Pro Gly Glu Lys Ile
225 230 235 240

Ile Leu Asn Phe Thr Ser Leu Asp Leu Tyr Arg Ser Arg Leu Cys Trp
245 250 255

Tyr Asp Tyr Val Glu Val Arg Asp Gly Phe Trp Arg Lys Ala Pro Leu
260 265 270

Arg Gly Arg Phe Cys Gly Ser Lys Leu Pro Glu Pro Ile Val Ser Thr
275 280 285

Asp Ser Arg Leu Trp Val Glu Phe Arg Ser Ser Ser Asn Trp Val Gly
290 295 300

Lys Gly Phe Phe Ala Val Tyr Glu Ala Ile Cys Gly Gly Asp Val Lys
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305 310 315 320

Lys Asp Tyr Gly His Ile Gln Ser Pro Asn Tyr Pro Asp Asp Tyr Arg
325 330 335

Pro Ser Lys Val Cys Ile Trp Arg Ile Gln Val Ser Glu Gly Phe His
340 345 350

Val Gly Leu Thr Phe Gln Ser Phe Glu Ile Glu Arg His Asp Ser Cys
355 360 365

Ala Tyr Asp Tyr Leu Glu Val Arg Asp Gly His Ser Glu Ser Ser Thr
370 375 380

Leu Ile Gly Arg Tyr Cys Gly Tyr Glu Lys Pro Asp Asp Ile Lys Ser
385 300 395 400

Thr Ser Ser Arg Leu Trp Leu Lys Phe Val Ser Asp Gly Ser Ile Asn
405 410 415

Lys Ala Gly Phe Ala Val Asn Phe Phe Lys Glu Val Asp Glu Cys Ser
420 425 430

Arg Pro Asn Arg Gly Gly Cys Glu Gln Arg Cys Leu Asn Thr Leu Gly
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435 440 445

Ser Tyr Lys Cys Ser Cys Asp Pro Gly Tyr Glu Leu Ala Pro Asp Lys
450 455 460

Arg Arg Cys Glu Ala Ala Cys Gly Gly Phe Leu Thr Lys Leu Asn Gly
465 470 475 480

Ser Ile Thr Ser Pro Gly Trp Pro Lys Glu Tyr Pro Pro Asn Lys Asn
485 490 495

Cys Ile Trp Gln Leu Val Ala Pro Thr GIn Tyr Arg Ile Ser Len Gln
500 505 510

Phe Asp Phe Phe Glu Thr Glu Gly Asn Asp Val Cys Lys Tyr Asp Phe
515 520 525

Val Glu Val Arg Ser Gly Leu Thr Ala Asp Ser Lys Leu His Gly Lys
530 535 540

Phe Cys Gly Ser Glu Lys Pro Glu Val Ile Thr Ser GIn Tyr Asn Asn
545 550 555 560

Met Arg Val Glu Phe Lys Ser Asp Asn Thr Val Ser Lys Lys Gly Phe
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565 570 575

Lys Ala His Phe Phe Ser Glu Lys Arg Pro Ala Leu Gln Pro Pro Arg
580 585 590

Gly Arg Pro His Gln Leu Lys Phe Arg Val GIn Lys Arg Asn Arg Thr
595 600 605

Pro Gln
610

<210> 5
<211> 1547
<212> DNA

<213> Homo sapiens

<400> 5
ggggacttct tgaactigea gggagaataa ctigegeace cecactttgeg ceggtgectt 60

tgececageg gagectgett cgecatetee gageeecace gecectecac tecteggeet 120

tgeecgacac tgagacgetg tteecagegt gaaaagagag actgegegge cggeaceegg 180

gagaaggagg aggcaaagaa aaggaacgga catteggtee ttgegeecagg tectttgace 240

agagtttttc catgtggacg ctctttcaat ggacgtgtce cegegtgett cttagacgga 300

ctgeggtctc ctaaaggteg accatggtgg cegggaceeg ctgtetteta gegttgetge 360
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ttececaggt ceteetggge ggegeggetg gectegttee ggagetggge cgeaggaagt 420
tegeggegge gtegteggge cgecceteat ceccagecete tgacgaggte ctgagegagt 480
tegagttgeg getgeteage atgticggee tgaaacagag acecacecee agecagggacg 540
ccgtggtgee cecctacatg ctagacctgt ategeaggea cteaggteag cegggetcac 600
ccgeeecaga ceaceggitg gagagggeag ccageegage caacactgtg cgeagettee 660
accatgaaga atctttggaa gaactaccag aaacgagtgg gaaaacaacc cggagattct 720
tetitaattt aagttctatc cccacggagg agtttatcac ctcageagag cttcaggttt 780
tccgagaaca gatgcaagat getttaggaa acaatageag fticcateac cgaattaata 840
tttatgaaat cataaaacct gcaacagceea actcgaaatt cceegtgace agacttiteg 900
acaccaggtt ggtgaatcag aatgcaagea ggtgggaaag ttttgatgte acccecegetg 960
tgatgeggtg gactgeacag ggacacgeea accatggatt cgtggtggaa gtggcccact 1020
tggaggagaa acaaggtgtc tccaagagac atgttaggat aagcaggtct ttgcaccaag 1080
atgaacacag ctggtcacag ataaggccat tgetagtaac ttttggecat gatggaaaag 1140
ggcatcctet ccacaaaaga gaaaaacgtc aagecaaaca caaacagegg aaacgeetta 1200
agtccagcetg taagagacac cctttgtacg tggacttcag tgacgtgege tggaatgact 1260

ggattgtggc teceecgggg tatcacgect tttactgeea cggagaatge cettttecte 1320
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tggetgatea tetgaactee actaateatg ceattgttca gacgitggte aactetgtta 1380
actctaagat tcctaaggea tgetgtgtee cgacagaact cagtgetate tegatgetgt 1440
accttgacga gaatgaaaag gttgtattaa agaactatca ggacatggtt gtggagggtt 1500
gtgggtigteg ctagtacage aaaattaaat acataaatat atatata 1547
<210> 6

<211> 396

<212> PRT

<213> Homo sapiens

<400> 6

Met Val Ala Gly Thr Arg Cys Leu Leu Ala Leu Leu Leu Pro Gin Val

1 5 10 15

Leu Leu Gly Gly Ala Ala Gly Leu Val Pro Glu Leu Gly Arg Arg Lys
20 25 30

Phe Ala Ala Ala Ser Ser Gly Arg Pro Ser Ser Gln Pro Ser Asp Glu
35 40 45

Val Leu Ser Glu Phe Glu Leu Arg Len Leu Ser Met Phe Gly Leu Lys
50 55 60
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GIn Arg Pro Thr Pro Ser Arg Asp Ala Val Val Pro Pro Tyr Met Leu
65 70 75 80

Asp Leu Tyr Arg Arg His Ser Gly Gln Pro Gly Ser Pro Ala Pro Asp
85 90 95

His Arg Leu Glu Arg Ala Ala Ser Arg Ala Asn Thr Val Arg Ser Phe
100 105 110

His His Glu Glu Ser Leu Glu Glu Leu Pro Glu Thr Ser Gly Lys Thr
115 120 125

Thr Arg Arg Phe Phe Phe Asn Leu Ser Ser Ile Pro Thr Glu Glu Phe
130 135 140

Ile Thr Ser Ala Glu Leu GIn Val Phe Arg Glu Gln Met Gln Asp Ala
145 150 155 160

Leu Gly Asn Asn Ser Ser Phe His His Arg Ile Asn Ile Tyr Glu Ile
165 170 175

Ile Lys Pro Ala Thr Ala Asn Ser Lys Phe Pro Val Thr Arg Leu Leu
180 185 190
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Asp Thr Arg Leu Val Asn GIn Asn Ala Ser Arg Trp Glu Ser Phe Asp
195 200 205

Val Thr Pro Ala Val Met Arg Trp Thr Ala Gln Gly His Ala Asn His
210 215 220

Gly Phe Val Val Glu Val Ala His Leu Glu Glu Lys Gln Gly Val Ser
225 230 235 240

Lys Arg His Val Arg Ile Ser Arg Ser Leu His GIn Asp Glu His Ser
245 250 255

Trp Ser Gin Ile Arg Pro Leu Leu Val Thr Phe Gly His Asp Gly Lys
260 265 270

Gly His Pro Leu His Lys Arg Glu Lys Arg Gln Ala Lys His Lys Gln
275 280 285

Arg Lys Arg Leu Lys Ser Ser Cys Lys Arg His Pro Leu Tyr Val Asp
290 295 300

Phe Ser Asp Val Gly Trp Asn Asp Trp Ile Val Ala Pro Pro Gly Tyr
305 310 315 320
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His Ala Phe Tyr Cys His Gly Glu Cys Pro Phe Pro Leu Ala Asp His
325 330 335

Leu Asn Ser Thr Asn His Ala Ile Val Gln Thr Leu Val Asn Ser Val
340 345 350

Asn Ser Lys Ile Pro Lys Ala Cys Cys Val Pro Thr Glu Leu Ser Ala
355 360 365 '

Ile Ser Met Leu Tyr Leu Asp Glu Asn Glu Lys Val Val Leu Lys Asn
370 375 380

Tyr Gln Asp Met Val Val Glu Gly Cys Gly Cys Arg
385 390 395

<210> 7
<211> 1794
<212> DNA

<213> Homo sapiens

<400> 7

agatcttgaa aacacceggg ccacacacge cgegaceeac agetetttet cagegttgga 60

gtggagacgg cgecegeage geectgegeg ggtgaggtee gegeagetge tggggaagag 120

cecacetgte aggetgeget gggteagege ageaagtggg getggeeget atetegetge 180
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acceggecege gteeeggget cegtgegeee tegececage tggtttggag ttcaacecte 240
ggcteegeeg ceggetecett gegeettegg agtgtecege agegacgeeg ggageegacg 300
cgeegegegg gtacctagee atggetggge cgageagget getgtttetg tggetggget 360
gettetgegt gagectggeg cagggagaga gacegaagee accttteceg gageteegea 420
aagctgtgee aggtgaccge acggeaggtg ctggeeegga cteegagetg gagecgeaag 480
acaaggtctc tgaacacatg ctgeggetet atgacaggta cagcacggte caggeggeee 540
ggacaccggg ctecetggag ggaggetegg ageeetggeg cecteggete ctgegegaag 600
gcaacacggt tegeagettt cgggeggeag cageagaaac tettgaaaga aaaggactgt 660
atatcttcaa fctgacatcg ctaaccaagt ctgaaaacat tttgtetgee acactgtatt 720
tctgtattgg agagetagga aacatcagec tgagttgtee agtgtetgga ggatgetece 780
atcatgctca gaggaaacac attcagattg atctttetge atggaccecte aaattcagea 840
gaaaccaaag tcaactectt ggecatetgt cagtggatat ggecaaatet categagata 900
ttatgteetg getgtetaaa gatatcacte aattettgag gaaggecaaa gaaaaagaag 960
agttcctcat aggatttaac attacgteca agggacgeea getgecaaag aggaggttac 1020
cttttccaga gecttatate ttggtatatg ccaatgatge cgecatttet gagecagaaa 1080

gtotggtatc aagettacag ggacaccgga attttcccac tggaactgtt ceccaaatggg 1140
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atagccacat cagagetgece ctttecattg ageggaggaa gaagegetet actgggctet 1200
tgetgectet geagaacaac gagetteetg gggcagaata ccagtataaa aaggatgagg 1260
tgtgggagga gagaaagcect tacaagacce tteaggctea ggeeectgaa aagagtaaga 1320
ataaaaagaa acagagaaag gggccteate ggaagageea gaggcetecaa tttgatgage 1380
agaccctgaa aaaggceaagg agaaageagt ggattgaacc teggaattge gecaggagat 1440
acctcaaggt agactttgea gatattgget ggagtgaatg gattatetee cecaagtect 1500
ttgatgcecta ttattgetet ggageatgece agttccecat gecaaagtct ttgaageceat 1560
caaatcatge taccatceag agtatagtga gagetgtggg gstegttect gggattcetg 1620
agcettgetg tgtaccagaa aagatgtect cactcagtat tttattettt gatgaaaata 1680
agaatgtagt gettaaagta taccctaaca tgacagtaga gtettgeget tgeagataac 1740
ctggcaaaga actcatttga atgettaatt caatctctag agtqgacgga atte 1794
<210> 8

<211> 472

<212> PRT

<213> Homo sapiens

<400> 8

Met Ala Gly Ala Ser Arg Leu Leu Phe Leu Trp Leu Gly Cys Phe Cys
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Val Ser Leu Ala Gln Gly Glu Arg Pro Lys Pro Pro Phe Pro Glu Leu
20 25 30

Arg Lys Ala Val Pro Gly Asp Arg Thr Ala Gly Ala Gly Pro Asp Ser
35 40 45

Glu Leu Glu Pro GIn Asp Lys Val Ser Glu His Met Leu Arg Leu Tyr
50 55 60

Asp Arg Tyr Ser Thr Val Gln Ala Ala Arg Thr Pro Gly Ser Leu Glu
65 70 75 80

Gly Gly Ser Glu Pro Trp Arg Pro Arg Leu Leu Arg Glu Gly Asn Thr
85 920 95

Val Arg Ser Phe Arg Ala Ala Ala Ala Glu Thr Leu Glu Arg Lys Gly
100 105 110

Leu Tyr Ile Phe Asn Leu Thr Ser Leu Thr Lys Ser Glu Asn Ile Leu
115 120 125

Ser Ala Thr Leu Tyr Phe Cys Ile Gly Glu Leu Gly Asn Ile Ser Leu
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130 135 140

Ser Cys Pro Val Ser Gly Gly Cys Ser His His Ala GIn Arg Lys His
145 150 155 160

Ile Gin Ile Asp Leu Ser Ala Trp Thr Leu Lys Phe Ser Arg Asn Gln
165 170 175

Ser Gln Leu Leu Gly His Leu Ser Val Asp Met Ala Lys Ser His Arg
180 185 190

Asp Ile Met Ser Trp Leu Ser Lys Asp Ile Thr Gln Phe Leu Arg Lys
195 200 205

Ala Lys Glu Lys Glu Glu Phe Leu Ile Gly Phe Asn Ile Thr Ser Lys
210 215 220

Gly Arg GIn Leu Pro Lys Arg Arg Leu Pro Phe Pro Glu Pro Tyr Ile
225 230 235 240

Leu Val Tyr Ala Asn Asp Ala Ala Ile Ser Glu Pro Glu Ser Val Val
245 250 255

Ser Ser Leu GIn Gly His Arg Asn Phe Pro Thr Gly Thr Val Pro Lys
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260 265 270

Trp Asp Ser His Ile Arg Ala Ala Leu Ser Ile Glu Arg Arg Lys Lys
275 280 285

Arg Ser Thr Gly Leu Leu Leu Pro Leu Gln Asn Asn Glu Leu Pro Gly
290 295 300

Ala Glu Tyr Gln Tyr Lys Lys Asp Glu Val Trp Glu Glu Arg Lys Pro
305 310 315 320

Tyr Lys Thr Leu Gln Ala Gln Ala Pro Glu Lys Ser Lys Asn Lys Lys
325 330 335

Lys GIn Arg Lys Gly Pro His Arg Lys Ser Gln Arg Leu Gln Phe Asp
340 345 350

Glu Gln Thr Leu Lys Lys Ala Arg Arg Lys GIn Trp Ile Glu Pro Arg
355 360 365

Asn Cys Ala Arg Arg Tyr Leu Lys Val Asp Phe Ala Asp Ile Gly Trp
370 375 380

Ser Glu Trp Ile Ile Ser Pro Lys Ser Phe Asp Ala Tyr Tyr Cys Ser



10

15

20

25

30

WO 2006/023986 PCT/US2005/030151

28/217

385 390 395 400

Gly Ala Cys GIn Phe Pro Met Pro Lys Ser Leu Lys Pro Ser Asn His
405 410 415

Ala Thr Ile Gln Ser Ile Val Arg Ala Val Gly Val Val Pro Gly Ile
420 425 430

Pro Glu Pro Cys Cys Val Pro Glu Lys Met Ser Ser Leu Ser Ile Leu
435 440 445

Phe Phe Asp Glu Asn Lys Asn Val Val Leu Lys Val Tyr Pro Asn Met
450 455 460

Thr Val Glu Ser Cys Ala Cys Arg
465 470

<210> 9
<211> 1999
<212> DNA

<213> Homo sapiens

<400> 9
gagggaggeg ccgeegggga agaggageag gaaggaaaga aagaaagega gggagegaaa 60

gaggaggaag gaagatgega gaaggeagag gaggagggag 2gagegaagg agegeggage 120
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ceggeeegga agetaggiga gtgtggeate cgagetgagg gacgegagee tgagacgeeg 180

ctgetgetee ggetgagtat ctagettgte tececgatgg gatteccgte caagetatet 240

cgageetgea gegecacagt ceceggeect cgeecaggtt cactgeaace gttcagaggt 300

ceceaggage tgetgetgge gageeegeta ctgeagggac ctatggagee attecgtagt 360

gceatceega geaacgeact getgeagett cectgagect ttccageaag tttgttcaag 420

attggctgtc aagaatcatg gactgttatt atatgecttg ttttetgtca agacaccatg 480

attcctggta accgaatget gatggtegtt ttattatgee aagtectget aggaggegeg 540

agceatgeta gtttgatace tgagacgggg aagaaaaaag tegeegagat teagggecac 600

gegggaggac gecgeteagg geagageeat gageteetge gggacttega ggegacactt 660

ctgcagatgt ttgggcetgeg cegecgeeeg cagectagea agagtgeegt catteeggac 720

tacatgcggg atctttaceg getteagtet ggggaggagg aggaagagea gatccacage 780

actggtcttg agtatcetga gegeeeggee ageegggeea acacegtgag gagettccac 840

cacgaagaac atctggagaa catcceaggg accagtgaaa actetgcttt tegtttecte 900

tttaacctca geageateee tgagaacgag gegatetect ctgeagaget teggetetic 960

cgggageagg tggaccaggg cectgattgg gaaaggggct tecacegtat aaacatttat 1020

gaggttatga agcecceage agaagtggtg cetgggeace teatcacacg actactggac 1080
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acgagactgg tccaccacaa tgtgacacgg tgggaaactt ttgatgtgag cectgeggte 1140

cttcgetgga ceegggagaa geagecaaac tatgggetag ceattgaggt gacteacete 1200

catcagactc ggacecacea gggeeageat gteaggatta geegategtt acctcaaggg 1260

agtgggaatt gggccecaget ceggececcte ctggtcacct ttggecatga tggeegggge 1320

catgecttga cecgacgeeg gagggcecaag cgtageeeta ageatcacte acagcgggee 1380

aggaagaaga ataagaactg ceggegecac tegetetatg tggactteag cgatgtggge 1440

tggaatgact ggattgtgee cceaccagge taccaggect tetactgeea tggggactge 1500

cectttecac tggetgacea ccteaactea aceaaccatg ceattgtgea gacectggte 1560

aattctgtca attccagtat ceceaaagece tgttgtgtge ceactgaact gagtgecate 1620

tceatgetgt acctggatga gtatgataag gtgstactga aaaattatea ggagatggta 1680

gtagagggat gtgggteceg ctgagateag geagtecttg aggatagaca gatatacaca 1740

ccacacacac acaccacata caccacacac acacgtécee atccacteac ccacacacta 1800

cacagactge tteettatag ctggactttt atttaaaaaa aaaaaaaaaa aaatggaaaa 1860

aatccctaaa cattcacctt gaccttattt atgactttac gtgeaaatgt tttgaccata 1920

ttgatcatat attttgacaa aatatattta taactacgta ttaaaagaaa aaaataaaat 1980

gagtcattat tttaaaggt 1999
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<210> 10
<211> 408
<212> PRT

<213> Homo sapiens
<400> 10
Met Ile Pro Gly Asn Arg Met Leu Met Val Val Leu Leu Cys GIn Val

1 5 10 15

Leu Leu Gly Gly Ala Ser His Ala Ser Leu Ile Pro Glu Thr Gly Lys
20 25 30

Lys Lys Val Ala Glu lle GIn Gly His Ala Gly Gly Arg Arg Ser Gly
35 40 45

Gln Ser His Glu Leu Leu Arg Asp Phe Glu Ala Thr Leu Leu Gln Met
50 55 60

Phe Gly Leu Arg Arg Arg Pro GIn Pro Ser Lys Ser Ala Val Ile Pro
65 70 75 80

Asp Tyr Met Arg Asp Leu Tyr Arg Leu Gln Ser Gly Glu Glu Glu Glu
85 90 95
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Glu GlIn Ile His Ser Thr Gly Leu Glu Tyr Pro Glu Arg Pro Ala Ser
100 105 110

Arg Ala Asn Thr Val Arg Ser Phe His His Glu Glu His Leu Glu Asn
115 120 125

Ile Pro Gly Thr Ser Glu Asn Ser Ala Phe Arg Phe Leu Phe Asn Leu
130 135 140

Ser Ser Ile Pro Glu Asn Glu Ala Ile Ser Ser Ala Glu Leu Arg Leu
145 150 155 160

Phe Arg Glu Gln Val Asp Gln Gly Pro Asp Trp Glu Arg Gly Phe His
165 170 175

Arg Ile Asn Ile Tyr Glu Val Met Lys Pro Pro Ala Glu Val Val Pro
180 185 190

Gly His Leu Ile Thr Arg Leu Leu Asp Thr Arg Leu Val His His Asn
195 200 205

Val Thr Arg Trp Glu Thr Phe Asp Val Ser Pro Ala Val Leu Arg Trp
210 215 220
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Thr Arg Glu Lys GIn Pro Asn Tyr Gly Leu Ala Ile Glu Val Thr His
225 230 235 240

Leu His GIn Thr Arg Thr His GIn Gly GIn His Val Arg Ile Ser Arg
245 250 255

Ser Leu Pro Gln Gly Ser Gly Asn Trp Ala Gln Leu Arg Pro Leu Leu
260 : 265 270

Val Thr Phe Gly His Asp Gly Arg Gly His Ala Leu Thr Arg Arg Arg
275 280 285

Arg Ala Lys Arg Ser Pro Lys His His Ser GIn Arg Ala Arg Lys Lys
290 295 300

Asn Lys Asn Cys Arg Arg His Ser Leu Tyr Val Asp Phe Ser Asp Val
305 310 315 , 320

Gly Trp Asn Asp Trp Ile Val Ala Pro Pro Gly Tyr Gln Ala Phe Tyr
325 330 335

Cys His Gly Asp Cys Pro Phe Pro Leu Ala Asp His Leu Asn Ser Thr
340 345 350
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Asn His Ala Ile Val GIn Thr Leu Val Asn Ser Val Asn Ser Ser Ile
355 360 365

Pro Lys Ala Cys Cys Val Pro Thr Glu Leu Ser Ala Ile Ser Met Leu
370 375 380

Tyr Leu Asp Glu Tyr Asp Lys Val Val Leu Lys Asn Tyr Gln Glu Met
385 390 395 400

Val Val Glu Gly Cys Gly Cys Arg
405

<210> 11
<211> 2207
<212> DNA

<213> Homo sapiens

<400> 11
ctctigaaga gggctggtat attigtgect getggaggtg gaattaacag taagaaggag 60

aaagggattg aatggactta caggaaggat ttcaagtaaa ttcagggaaa cacatttact 120

tgaatagtac aacctagagt attattttac actaagacga cacaaaagat gttaaagtta 180

tcaccaaget geeggacaga tatatattec aacaccaagg tgeagatecag catagatetg 240

tgattcagaa atcaggattt gtitiggaaa gagetcaagg gttgagaaga actcaaaage 300
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aagtgaagat tactttggga actacagttt atcagaagat caactttige taaticaaat 360

accaaaggcc tgattatcat aaattcatat aggaatgeat aggtcatetg atcaaataat 420

attagccgtc ttctgetaca tecaatgeage aaaaactett aacaactgtg gataattgga 480

aatctgagtt tcagcettict tagaaataac tactctigac atattccaaa atatttaaaa 540

taggacagga aaatcggiga ggatgttgtg ctcagaaatg tcactgtcat gaaaaatagg 600

taaatttgtt ttttcageta ctgggaaact gtacctecta gaaccttagg tttttttttt 660

ttttaagagg acaagaagga ctaaaaatat caacttttge ttttggacaa aaatgeatet 720

gactgtattt ttacttaagg gtattgtggg tticctetgg agetgetggg tictagtggg 780

ttatgcaaaa ggaggtitigg gagacaatca tgttcactec agttttattt atagaagact 840

acggaaccac gaaagacggg aaatacaaag ggaaattcte tctatcttgg gtitgectca 900

cagacccaga ccatttteac ctggaaaaca agegtectet geacctetet ttatgetgga 960

tctetacaat gecatgacca atgaagaaaa tectgaagag teggagtact cagtaaggge 1020

atccttggea gaagagacca gaggggeaag aaagggatac ccagectetc ccaatgggta 1080

teetegtege atacagttat cteggacgac tectetgace acecagagte ctectetage 1140

cageetecat gataccaact ttetgaatga tgetgacatg gteatgaget ttgtcaactt 1200

agttgaaaga gacaaggatt tttctcacca gegaaggceat tacaaagaat ttcgatttga 1260
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tcttacceaa attecteatg gagaggcagt gacageaget gaattcegga tatacaagga 1320
ccggageaac aaccgatttg aaaatgaaac aattaagatt agcatatatc aaatcatcaa 1380
ggaatacaca aatagggatg cagatctgtt cttgttagac acaagaaagg cccaagcettt 1440
agatgtgggt tggcttgtet ttgatatcac tgtgaccage aatcattggg tgattaatec 1500
ccagaataat ttgggettac agetctgtge agaaacaggg gatggacgea gtatcaacgt 1560
aaaatctget ggtettgtgg gaagacaggg accteagtca aaacaaccat teatggtgge 1620
cttcttcaag gegagtgagg tactteticg atccgtgaga geagecaaca aacgaaaaaa 1680
tcaaaaccgce aataaatcca getctecatea ggactectee agaatgteea gtgttggaga 1740
ttataacaca agtgagcaaa aacaagceetg taagaagceac gaactetatg tgagettceg 1800
ggatctggga tggeaggact ggattatage accagaagga tacgetgeat tttattgtga 1860
tggagaatgt tcttttcfac ttaacgccea tatgaatgee accaaccacg ctatagttca 1920
gactetggtt catetgatgt ttectgacea cgtaccaaag cettgttgtg ctecaaccaa 1980
attaaatgcc atctetgite tgtacttiga tgacagcetec aatgteattt tgaaaaaata 2040
tagaaatatg gtagtacgct catgtggetg ccactaatat taaataatat tgataataac 2100
aaaaagatct gtattaaggt ttatggcetge aataaaaage atactttcag acaaacgggg 2160

aatttcctaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaa 2207
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<210> 12
<211> 454
<212> PRT

<213> Homo sapiens
<400> 12
Met His Leu Thr Val Phe Leu Leu Lys Gly Ile Val Gly Phe Leu Trp

1 5 10 15

)
Ser Cys Trp Val Leu Val Gly Tyr Ala Lys Gly Gly Leu Gly Asp Asn
20 25 30

His Val His Ser Ser Phe Ile Tyr Arg Arg Leu Arg Asn His Glu Arg
35 40 45

Arg Glu Ile GIn Arg Glu Ile Leu Ser Ile Leu Gly Leu Pro His Arg
50 55 60

Pro Arg Pro Phe Ser Pro Gly Lys Gln Ala Ser Ser Ala Pro Leu Phe
65 70 75 80

Met Leu Asp Leu Tyr Asn Ala Met Thr Asn Glu Glu Asn Pro Glu Glu
85 90 95
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Ser Glu Tyr Ser Val Arg Ala Ser Leu Ala Glu Glu Thr Arg Gly Ala
100 105 110

Arg Lys Gly Tyr Pro Ala Ser Pro Asn Gly Tyr Pro Arg Arg Ile GIn
115 120 125

Leu Ser Arg Thr Thr Pro Leu Thr Thr Gln Ser Pro Pro Leu Ala Ser
130 135 140

Leu His Asp Thr Asn Phe Leu Asn Asp Ala Asp Met Val Met Ser Phe
145 150 155 160

Val Asn Leu Val Glu Arg Asp Lys Asp Phe Ser His GIn Arg Arg His
165 170 175

Tyr Lys Glu Phe Arg Phe Asp Leu Thr Gin Ile Pro His Gly Glu Ala
180 185 190

Val Thr Ala Ala Glu Phe Arg Ile Tyr Lys Asp Arg Ser Asn Asn Arg
195 200 205

Phe Glu Asn Glu Thr Ile Lys Ile Ser Ile Tyr Gln Ile Ile Lys Glu
210 215 220



10

15

20

25

30

WO 2006/023986

39/217

Tyr Thr Asn Arg Asp Ala Asp Leu Phe Leu Leu Asp Thr Arg Lys Ala
225 230 235 240

Gln Ala Leu Asp Val Gly Trp Leu Val Phe Asp Ile Thr Val Thr Ser
245 250 255

Asn His Trp Val Ile Asn Pro Gln Asn Asn Leu Gly Leu GIn Leu Cys
260 265 270

Ala Glu Thr Gly Asp Gly Arg Ser Ile Asn Val Lys Ser Ala Gly Leu
275 280 285

Val Gly Arg Gln Gly Pro Gln Ser Lys Gln Pro Phe Met Val Ala Phe
290 295 300

Phe Lys Ala Ser Glu Val Leu Leu Arg Ser Val Arg Ala Ala Asn Lys
305 310 315 320

Arg Lys Asn Gin Asn Arg Asn Lys Ser Ser Ser His Gln Asp Ser Ser
325 330 335

Arg Met Ser Ser Val Gly Asp Tyr Asn Thr Ser Glu Gln Lys GIn Ala
340 345 350
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Cys Lys Lys His Glu Leu Tyr Val Ser Phe Arg Asp Leu Gly Trp GIn
355 360 365

Asp Trp Ile Ile Ala Pro Glu Gly Tyr Ala Ala Phe Tyr Cys Asp Gly
370 375 380

Glu Cys Ser Phe Pro Leu Asn Ala His Met Asn Ala Thr Asn His Ala
385 390 395 400

Ile Val Gin Thr Leu Val His Leu Met Phe Pro Asp His Val Pro Lys
405 410 415

Pro Cys Cys Ala Pro Thr Lys Leu Asn Ala Ile Ser Val Leu Tyr Phe
420 425 430

Asp Asp Ser Ser Asn Val lle Leu Lys Lys Tyr Arg Asn Met Val Val
435 440 445

Arg Ser Cys Gly Cys His
450

<210> 13
<211> 396
<212> DNA

PCT/US2005/030151
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<213> Homo sapiens

<400> 13

aatcaaaacc gcaataaatce cagctcteat caggactect ccagaatgte cagtgtigga 60
gattataaca caagtgagca aaaacaagcc tgtaagaage acgaactcta tgtgagettc 120
cgggatetgg gatggeagga ctggattata gecaccagaag gatacgetge attttattgt 180
gatggagaat gttcttitce acttaacgee catatgaatg ccacecaacca cgetatagtt 240
cagactctgg ttcatetgat gtttcetgac cacgtaccaa agecttgttg tgetceaace 300
aaattaaatg ccatctctgt tetgtacttt gatgacagcet ccaatgteat titgaaaaaa 360
tatagaaata tggtagtacg ctcatgtgge tgeecac 396

<210> 14

<211> 132

<212> PRT

<213> Homo sapiens

<400> 14

Asn GIn Asn Arg Asn Lys Ser Ser Ser His Gln Asp Ser Ser Arg Met

1 5 10 15

Ser Ser Val Gly Asp Tyr Asn Thr Ser Glu Gln Lys Gln Ala Cys Lys
20 25 30
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Lys His Glu Leu Tyr Val Ser Phe Arg Asp Leu Gly Trp Gln Asp Trp
35 40 45

Ile Ile Ala Pro Glu Gly Tyr Ala Ala Phe Tyr Cys Asp Gly Glu Cys
50 55 60

Ser Phe Pro Leu Asn Ala His Met Asn Ala Thr Asn His Ala Ile Val
65 70 75 80

GIn Thr Leu Val His Leu Met Phe Pro Asp His Val Pro Lys Pro Cys
85 90 95

Cys Ala Pro Thr Lys Leu Asn Ala Ile Ser Val Leu Tyr Phe Asp Asp
100 105 110

Ser Ser Asn Val Ile Leu Lys Lys Tyr Arg Asn Met Val Val Arg Ser
115 120 125

Cys Gly Cys His
130

<210> 15
<211> 2943
<212> DNA



10

15

20

25

30

WO 2006/023986

43/217

<213> Homo sapiens

<400> 15
gcaactgggg gegeeeegga cgaccatgag agataaggac tgagggecag gaaggggaag 60

cgagecegee gagaggtgge ggggactget cacgeeaagg geeacagegg cegegeteeg 120
gectegetee geegetecac geetegeggg atecgegggg geageeegge cgggegggga 180
tgeegggget ggggeggagy gegeagtgge tgtgetggty gtgggegctg ctgtgeaget 240
getgegggee cecgeegetg cggeegeect tgecegetge egeggeegee geegeegggg 300
ggcagetget gggggacgge gggageeeeg geegeacgga geageegeeg cegtegeege 360
agtcctecte gggettectg taceggegge teaagacgea ggagaagegg gagatgeaga 420
aggagatcit gteggtgetg gggcteeege aceggeceeeg geecetgeae ggeetecaac 480
agcegeagee cecggegete cggeageagg aggageagea geageageag cagetgecte 540
geggagagee cecteceggg cgactgaagt cegegeecct cttcatgetg gatetgtaca 600
acgccetgte cgeegacaac gacgaggacg gggegtegga gggggagagg cageagteet 660
ggceeeacga ageagecage tegteccage gteggeagee geeeceeggge geegegeace 720
cgcteaaceg caagagectt ctggeccecg gatetggeag cggeggegeg tececactga 780
ccagegegea ggacagegec ttectcaacg acgeggacat ggteatgage tttgtgaace 840

tggtggagta cgacaaggag ttctececte gteagegaca ccacaaagag ttcaagtica 900
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acttatccca gattectgag ggtgaggtgg tgacggetge agaattecge atctacaagg 960
actgtgttat ggggagtttt aaaaaccaaa cttttcttat cageatitat caagtcttac 1020
aggagcatca gcacagagac tetgaccigt ttttgttgga caceegtgta gtatgggect 1089
cagaagaagg ctggetggaa tttgacatca cggecactag caatetgtgg gttgtgactc 1140
cacagcataa catggggett cagetgageg tggtgacaag ggatggagte cacgtecace 1200
ceegageege aggeetggte ggeagagacg geecttacga taageagece tteatggtgg 1260
ctitcttcaa agtgagtgag gtccacgtge geaccaccag gteagectee ageeggegee 1320
gacaacagag tcgtaatcge tctacccagt ceccaggacgt ggegegggte tecagtgett 1380
cagattacaa cagcagigaa ttgaaaacag cctgeaggaa geatgagetg tatgtgagtt 1440
tecaagacct gggatggeag gactggatea ttgeacceaa gggetatget gecaattact 1500
gtgatggaga atgctecttc ccactcaacg cacacatgaa tgeaaccaac cacgegattg 1560
tgcagacett ggttcacctt atgaaccccg agtatgtece caaaccgtge tgtgegecaa 1620
ctaagctaaa tgecateteg gttetttact ttgatgacaa ctecaatgte atictgaaaa 1680
aatacaggaa tatggttgta agagcttgtg gatgeeacta actcgaaacc agatgetggg 1740
gacacacatt ctgecttgga ttectagatt acatetgeet taaaaaaaca eggaageaca 1800

gltggaggtg ggacgatgag actttgaaac tatctecatge cagtgectta ttacccagga 1860
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agatittaaa ggacctcatt aataatttge tcacttggta aatgacgtga gtagttgttg 1920
gtetgtagea agetgagttt ggatgtetgt ageataaggt ctggtaactg cagaaacata 1980
accgtgaage tetteetace ctecteecee aaaaacecac caaaattagt tttagetgta 2040
gatcaagceta ttiggggtgt ttgttagtaa atagggaaaa taatctcaaa ggagttaaat 2100
gtattetigg ctaaaggatc agetggttca gtactgteta tcaaaggtag attttacaga 2160
gaacagaaat cggggaagtg gggggaacgc ctetgttcag tteattecea gaagtecaca 2220
ggacgeacag cccaggecac agecaggget ceacggggeg cectigtete agteattget 2280
gttgtatgtt cgtgctggag ttttgtiggt gtgaaaatac acttatttca geccaaaacat 2340
accatttcta cacctcaate ctecatttge tgtactettt getagtacca aaagtagact 2400
gattacactg aggtgagget acaaggggtg tgtaacegtg taacacgtga aggeagtget 2460
cacctettet ttaccagaac ggttctttga ccageacatt aacttetgga ctgeeggete 2520
tagtaccttt tcagtaaagt ggttctetge ctitttacta tacageatac cacgecacag 2580
ggttagaacc aacgaagaaa ataaaatgag ggtgeccage ttataagaat ggtgttaggg 2640
ggatgagcat getgtttatg aacggaaate atgatttece tgtagaaagt gaggeteaga 2700
ttaaatttta gaatattttc taaatgtctt tttcacaate atgtgactgg gaaggceaatt 2760

tcatactaaa ctgattaaat aatacattta taatctacaa ctgtttgeac ttacagettt 2820
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ttttgtaaat ataaactata atttattgtc tattttatat ctgttttget gtggegttgg 2880

ggggggggce gggctittgg gegesggast tigittgggg getgtegteg tetgggcgge 2940

cgg 2943

<210> 16
<211> 513
<212> PRT

<213> Homo sapiens
<400> 16
Met Pro Gly Leu Gly Arg Arg Ala Gln Trp Leu Cys Trp Trp Trp Gly

1 5 10 15

Leu Leu Cys Ser Cys Cys Gly Pro Pro Pro Leu Arg Pro Pro Leu Pro
20 25 30

Ala Ala Ala Ala Ala Ala Ala Gly Gly Gin Leu Leu Gly Asp Gly Gly
35 40 45

Ser Pro Gly Arg Thr Glu Gln Pro Pro Pro Ser Pro Gln Ser Ser Ser
50 55 60

Gly Phe Leu Tyr Arg Arg Leu Lys Thr Gln Glu Lys Arg Glu Met GIn
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65 70 75 80

Lys Glu Ile Leu Ser Val Leu Gly Leu Pro His Arg Pro Arg Pro Leu
85 90 95

His Gly Leu GIn Gln Pro Gln Pro Pro Ala Leu Arg Gln GIn Glu Glu
100 105 110

GlIn Gln Gln GIn Gln Gln Leu Pro Arg Gly Glu Pro Pro Pro Gly Arg
115 120 125

Leu Lys Ser Ala Pro Leu Phe Met Leu Asp Leu Tyr Asn Ala Leu Ser
130 135 140

Ala Asp Asn Asp Glu Asp Gly Ala Ser Glu Gly Glu Arg Gln GlIn Ser
145 150 155 160

Trp Pro His Glu Ala Ala Ser Ser Ser GIn Arg Arg Gin Pro Pro Pro
165 170 175

Gly Ala Ala His Pro Leu Asn Arg Lys Ser Leu Leu Ala Pro Gly Ser
180 185 190

Gly Ser Gly Gly Ala Ser Pro Leu Thr Ser Ala Gln Asp Ser Ala Phe
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195 200 205

Leu Asn Asp Ala Asp Met Val Met Ser Phe Val Asn Leu Val Glu Tyr
210 215 220

Asp Lys Glu Phe Ser Pro Arg GIn Arg His His Lys Glu Phe Lys Phe
225 230 235 240

Asn Leu Ser Gln Ile Pro Glu Gly Glu Val Val Thr Ala Ala Glu Phe
245 250 255

Arg Ile Tyr Lys Asp Cys Val Met Gly Ser Phe Lys Asn GIn Thr Phe
260 265 270

Leu Ile Ser Ile Tyr Gln Val Leu GIn Glu His GIn His Arg Asp Ser
275 280 285

Asp Leu Phe Leu Leu Asp Thr Arg Val Val Trp Ala Ser Glu Glu Gly
290 295 300

Trp Leu Glu Phe Asp Ile Thr Ala Thr Ser Asn Leu Trp Val Val Thr
305 310 315 320

Pro Gln His Asn Met Gly Leu Gln Leu Ser Val Val Thr Arg Asp Gly
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325 330 335

Val His Val His Pro Arg Ala Ala Gly Leu Val Gly Arg Asp Gly Pro
340 345 350

Tyr Asp Lys Gln Pro Phe Met Val Ala Phe Phe Lys Val Ser Glu Val
355 360 365

His Val Arg Thr Thr Arg Ser Ala Ser Ser Arg Arg Arg Gln Gln Ser
370 375 380

Arg Asn Arg Ser Thr Gln Ser Gln Asp Val Ala Arg Val Ser Ser Ala
385 390 395 400 ‘

Ser Asp Tyr Asn Ser Ser Glu Leu Lys Thr Ala Cys Arg Lys His Glu
405 410 415

Leu Tyr Val Ser Phe GIn Asp Leu Gly Trp Gln Asp Trp lle Ile Ala
420 425 430

Pro Lys Gly Tyr Ala Ala Asn Tyr Cys Asp Gly Glu Cys Ser Phe Pro
435 440 445

Leu Asn Ala His Met Asn Ala Thr Asn His Ala Ile Val Gln Thr Leu
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450 455 460

Val His Leu Met Asn Pro Glu Tyr Val Pro Lys Pro Cys Cys Ala Pro
465 470 475 480

Thr Lys Leu Asn Ala lle Ser Val Leu Tyr Phe Asp Asp Asn Ser Asn
485 490 495

Val Ile Leu Lys Lys Tyr Arg Asn Met Val Val Arg Ala Cys Gly Cys
500 505 510

His

<210> 17
<211> 420
<212> DNA

<213> Homo sapiens

<400> 17

aggtcageet cecageeggeg cegacaacag agtegtaate getctaceea gteeccaggac 60

gtggegeggg tetecagtge ttcagattac aacageagtg aattgaaaac agectgeagg 120

aagcatgage tgtatgtgag tttccaagac ctgggatgge aggactggat cattgcacce 180

aagggctatg ctgccaatta ctgtgatgga gaatgeteet teccacteaa cgeacacatg 240
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aatgcaacca accacgegat tgtgcagacce ttggttcace ttatgaacce cgagtatgte 300

cccaaacegt getgtgegee aactaageta aatgecatet cggticttta ctttgatgac 360
gL getgigeg g g 44

aactccaatg teattetgaa aaaatacagg aatatggttg taagagettg tggatgccac 420
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30

<210> 18
<211> 140
<212> PRT

<213> Homo sapiens
<400> 18
Arg Ser Ala Ser Ser Arg Arg Arg Gln Gln Ser Arg Asn Arg Ser Thr

1 5 10 15

Gln Ser Gln Asp Val Ala Arg Val Ser Ser Ala Ser Asp Tyr Asn Ser
20 25 30

Ser Glu Leu Lys Thr Ala Cys Arg Lys His Glu Leu Tyr Val Ser Phe
35 40 45

Gln Asp Leu Gly Trp Gln Asp Trp lle Ile Ala Pro Lys Gly Tyr Ala
50 55 60

Ala Asn Tyr Cys Asp Gly Glu Cys Ser Phe Pro Leu Asn Ala His Met
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65 70 75 80

Asn Ala Thr Asn His Ala Ile Val Gln Thr Leu Val His Leu Met Asn
85 90 95

Pro Glu Tyr Val Pro Lys Pro Cys Cys Ala Pro Thr Lys Leu Asn Ala
100 105 110

le Ser Val Leu Tyr Phe Asp Asp Asn Ser Asn Val Ile Leu Lys Lys
115 120 125

Tyr Arg Asn Met Val Val Arg Ala Cys Gly Cys His
130 135 140

<210> 19
<211> 1878
<212> DNA

<213> Homo sapiens

<400> 19
gggegeageg gggeccgtet gcageaagtg accgacggee gggacggeeg cetgeeceet 60

ctgecacctg gggeggtgeg ggeccggage ceggageeeg ggtagegegt agageeggeg 120

cgatgcacgt gegeteactg cgagetgegg cgeegeacag cttegtggeg ctetgggeae 180

cectgtteet getgegetee geeetggeeg acttcageet ggacaacgag gtgeactega 240
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getteateca ceggegecte cgeagecagg ageggeggga gatgeagege gagatectet 300

ccattttggg cttgeeccac cgeecgegee cgeaccteca gggeaageac aacteggeac 360

ccatgttcat gcetggacetg tacaacgeca tggeggtgga ggagggegge gggeccggeg 420

geeagggctt ctectaccee tacaaggeceg tettcagtac ceagggecce cetetggeca 480

gectgeaaga tagecattic ctcacegacg ccgacatggt catgagette gtcaaccteg 540

tggaacatga caaggaattc ttccacceac getaceacea tegagagtte cggtttgate 600

tttccaagat cccagaaggg gaagetgtea cggeagecga attceggate tacaaggact 660

acatccggga acgcttegac aatgagacgt tecggateag cgtttateag gtgeteccagg 720

ageacttggg cagggaatceg gatctettee tgctegacag cegtacecte tgggectegg 780

aggagggctg getggtgttt gacatecacag cecaccageaa ceactgggtg gteaateege 840

ggcacaacct gggeetgeag cteteggtgg agacgetgga tgggeagage atcaacceca 900

agttggeggg cctgattgge cggeacggge cccagaacaa geageectic atggtggett 960

tettcaagge cacggaggte cacttecgea geatecggte cacggggage aaacagegea 1020

gecagaaccg ctecaagacg cccaagaace aggaagecct geggatggee aacgtggeag 1080

agaacagcag cagcgaccag aggeaggect gtaagaagea cgagetgtat gteagettee 1140

gagacctggg ctggeaggac tggatcateg cgeetgaagg ctacgecgee tactactgtg 1200
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agggggagtg tgecttcect ctgaacteet acatgaacge caccaaccac gecategtge 1260
agacgctggt ccacttcate aacceggaaa cggtgéccaa geeetgetgt gegeecacge 1320
agctcaatge catcteegte ctetactteg atgacagete caacgteate ctgaagaaat 1380
acagaaacat ggtggtcegg gectgtgget gecactaget cctecgagaa tteagaceet 1440
ttggggccaa gtttitetgg atectecatt getegeettg gecaggaace ageagaccaa 1500
ctgecttttg tgagacctte ceetecetat ceccaacttt aaaggtgtga gagtattagg 1560
aaacatgagc agcatatggc ttttgatcag tttttcagtg geageateca atgaacaaga 1620
tectacaage tgtgeaggea aaacetagea ggaaaaaaaa acaacgeata aagaaaaatg 1680
geegggecag gteattgget gggaagtete agecatgeac ggactegttt ccagaggtaa 1740
ttatgagege ctaccageca ggecaceeag cegtgggagg aagggggcegt ggeaaggggt 1800
gggcacattg gtgtetgtge gaaaggaaaa ttgaccegga agttectgta ataaatgtca 1860
caataaaacg aatgaatg 1878
<210> 20
<211> 431
<212> PRT

<213> Homo sapiens

<400> 20
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Met His Val Arg Ser Leu Arg Ala Ala Ala Pro His Ser Phe Val Ala
1 5 10 15

Leu Trp Ala Pro Leu Phe Leu Leu Arg Ser Ala Leu Ala Asp Phe Ser
20 25 30

Leu Asp Asn Glu Val His Ser Ser Phe Ile His Arg Arg Leu Arg Ser
35 40 45

GIn Glu Arg Arg Glu Met Gln Arg Glu Ile Leu Ser Ile Leu Gly Leu
50 55 60

Pro His Arg Pro Arg Pro His Leu GIn Gly Lys His Asn Ser Ala Pro
65 70 75 80

Met Phe Met Leu Asp Leu Tyr Asn Ala Met Ala Val Glu Glu Gly Gly
85 92 95

Gly Pro Gly Gly Gin Gly Phe Ser Tyr Pro Tyr Lys Ala Val Phe Ser
100 105 110

Thr Gln Gly Pro Pro Leu Ala Ser Leu GIn Asp Ser His Phe Leu Thr
115 120 125
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Asp Ala Asp Met Val Met Ser Phe Val Asn Leu Val Glu His Asp Lys
130 135 140

Glu Phe Phe His Pro Arg Tyr His His Arg Glu Phe Arg Phe Asp Leu
145 150 155 160

Ser Lys Ile Pro Glu Gly Glu Ala Val Thr Ala Ala Glu Phe Arg Ile
165 170 175

Tyr Lys Asp Tyr Ile Arg Glu Arg Phe Asp Asn Glu Thr Phe Arg Ile
180 185 190

Ser Val Tyr GIn Val Leu Gln Glu His Leu Gly Arg Glu Ser Asp Leu
195 200 205

Phe Leu Leu Asp Ser Arg Thr Leu Trp Ala Ser Glu Glu Gly Trp Leu
210 215 220

Val Phe Asp lle Thr Ala Thr Ser Asn His Trp Val Val Asn Pro Arg
225 230 235 240

His Asn Leu Gly Leu Gln Leu Ser Val Glu Thr Leu Asp Gly GIn Ser
245 250 255
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571217

Ile Asn Pro Lys Leu Ala Gly Leu Ile Gly Arg His Gly Pro Gln Asn
260 265 270

Lys GIn Pro Phe Met Val Ala Phe Phe Lys Ala Thr Glu Val His Phe
275 280 285

Arg Ser Ile Arg Ser Thr Gly Ser Lys Gln Arg Ser GIn Asn Arg Ser
290 295 300

Lys Thr Pro Lys Asn Gln Glu Ala Leu Arg Met Ala Asn Val Ala Glu
305 310 315 320

Asn Ser Ser Ser Asp GIn Arg Gln Ala Cys Lys Lys His Glu Leu Tyr
325 330 335

Val Ser Phe Arg Asp Leu Gly Trp Gin Asp Trp Ile Ile Ala Pro Glu
340 345 350

Gly Tyr Ala Ala Tyr Tyr Cys Glu Gly Glu Cys Ala Phe Pro Leu Asn
355 360 365

Ser Tyr Met Asn Ala Thr Asn His Ala Ile Val GIn Thr Leu Val His
370 375 380

PCT/US2005/030151
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Phe Ile Asn Pro Glu Thr Val Pro Lys Pro Cys Cys Ala Pro Thr Gln
385 390 395 400

Leu Asn Ala Ile Ser Val Leu Tyr Phe Asp Asp Ser Ser Asn Val Ile
405 410 415

Leu Lys Lys Tyr Arg Asn Met Val Val Arg Ala Cys Gly Cys His
420 425 430

<210> 21
<211> 417
<212> DNA

<213> Homo sapiens

<400> 21

tceacgggga geaaacageg cagecagaac cgeteecaaga cgeccaagaa ccaggaagee 60
ctgeggatgg ccaacgtgge agagaacage ageagegace agaggeagge ctgtaagaag 120
cacgagctgt atgtcagett ccgagacetg ggetggeagg actggateat egegectgaa 180
ggctacgeeg cetactactg tgagggegag tgtecettee ctetgaacte ctacatgaac 240
gceaccaace acgecategt gecagacgetg gtecacttea tecaaceegga aacggtgece 300
aagccectget gtgegeecac geageteaat gecateteeg tectetactt cgatgacage 360

tecaacgtca tectgaagaa atacagaaac atggtggtece gggeetgtgg ctgecac 417
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<210> 22
<211> 139
<212> PRT

<213> Homo sapiens
<400> 22
Ser Thr Gly Ser Lys Gln Arg Ser Gln Asn Arg Ser Lys Thr Pro Lys

1 5 10 15

Asn GIn Glu Ala Leu Arg Met Ala Asn Val Ala Glu Asn Ser Ser Ser
20 25 30

Asp GIn Arg GIn Ala Cys Lys Lys His Glu Leu Tyr Val Ser Phe Arg
35 40 45

Asp Leu Gly Trp Gln Asp Trp Ile Ile Ala Pro Glu Gly Tyr Ala Ala
50 55 60

Tyr Tyr Cys Glu Gly Glu Cys Ala Phe Pro Leu Asn Ser Tyr Met Asn
65 70 75 80

Ala Thr Asn His Ala Yle Val Gln Thr Leu Val His Phe Ile Asn Pro
85 90 95
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Glu Thr Val Pro Lys Pro Cys Cys Ala Pro Thr Gln Leu Asn Ala Ile
100 105 110

Ser Val Leu Tyr Phe Asp Asp Ser Ser Asn Val Ile Leu Lys Lys Tyr
115 120 125

Arg Asn Met Val Val Arg Ala Cys Gly Cys His
130 135

<210> 23
<211> 3536
<212> DNA

<213> Homo sapiens

<400> 23

cegeeegtee cgeecegeee cgecgeeege cgeeegeega écccagcctc cttgeegteg 60
gggegteece aggeeetggg teggeegegg ageegatgeg cgecegetga gegeeecage 120
tgagegeece cggectgeea tgacegeget ceecggeecg ctetggetee tgggeetgge 180
getatgegeg ctgggegggg geggeeeegg cetgegacee cegeecegget gtecceageg 240
acgtctggge gégcgcgagc geegggacgt gecagegegag atectggegg tgeteggget 300
geetggeegg ceecggeeee gegegeeace cgeegectee eggetgeeeg cgteegegee 360

getettcatg ctggacetgt accacgecat ggeeggegac gacgacgagg acggegegee 420
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cgeggagegg cgectgggee gegeegacet ggieatgage ttegttaaca tggtggageg 480
agaccgtgee ctgggecace aggageecea ttggaaggag ticegetttg acctgaceca 540
gatccegget ggggaggegg teacagetge ggagtteegg atttacaagg tgeecageat 600
ccacctgete aacaggacce teceacgteag catgttceag gtggtecagg ageagtecaa 660
cagggagtct gacttgttet tittggatet teagacgete cgagetggag acgagggetg 720
getggtgetg gatgteacag cagecagtga ctgetggttg ctgaagegte acaaggacet 780
gggacteege ctetatgtgg agactgagga cgggeacage gtggatectg geetggeegg 840
cctgetgggt caacgggecce cacgetecca acagecttte gtggteactt tcttgagggc 900
cagtcegagt cceatecgea ceecteggge agtgaggeea ctgaggagga ggeageegaa 960
gaaaagcaac gagetgeege aggecaaccg acteceaggg atctttgatg acgtccacgg 1020
cteccacgge cggeaggtet geegteggea cgagetetac gteagettee aggaccfcgg 1080
ctggetggac tgggteateg ctecccaagg ctacteggec tattactgtg agggggagtg 1140
ctectteeea ctggactect geatgaatge caccaaccac geeatectge agteeetggt 1200
gcacctgatg atgecagacg cagtecceaa ggegtgetgt geacceacca agetgagege 1260
cacctetgtg ctetactatg acageageaa caatgteate ctgegeaage acegeaacat 1320

ggtggtcaag geetgegget geeactgagt ccaccegeee ggeccagetg cagecaceet 1380
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tcteatetgg atcgggecee tcagaageag gaaaccetea aacccageea gaceccagge 1440
cggggcattg ccagggagga cccteacaac cacgtacatg accetttete cttcatgeca 1500
ggctectatg cteceettge cetgecagge atttgtgtga ctgtectgtt tecageccag 1560
gtggictcaa teatcaggea gigttctace caaatgeaaa cgeetetece ggaggeatgt 1620
cctggetggt tetttggget tggeacagaa gtectgietg aggtectate catgeeectt 1680
actggctcag gtegtgagat agatgtggaa tgacctgaga ggeacetgga geecactgtt 1740
ggccaccttg agetetteac catecateac agggtgtggt gtgtgtagte agggtetggt 1800
tggetceeca ttgeetgeee gaggtgeaag gtggggtata aaactggata accectgaag 1860
tattgtatat tcatggatet gaageactga tecactggte acaggtagac atgtggagte 1920
aactcaagaa aaagctgagt gaacagcatg atttagggct aaagecaatg geatttatet 1980
teecttgtet tectgetttg catttgecte tgeeatetag gaaagacatg taagagcatg 2040
gacattttac tttggagaaa cagaaaaate ttggggctte caattgacce atetatetge 2100
caccatgttg ccccaccagg agetcagete tgtggagttt tecetttget gageaageat 2160
gtggttgcat tgggtggeee aggatgacaa tgeacageac agatgecate atttecettt 2220
cecctetgaa tggeagacat cagtaateaa tetggaatgt ttttetteca aatetgagtg 2280

gaattttcaa atgatcagca cagecactge caacagatat gatgtaaagt gaaacctggt 2340
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tgecatettc tgeeatgetg aggageagte catecctgee cgageatgta teggeaacat 2400
gggcagectg tgacegggte tggggegage cecaggggcea tcaaaaacag getgateace 2460
aaagtcagtg teaccetgga tgeccageag ccctgtcctgltgtcttgggc ctgtgagtca 2520
aagaaaaggt cctittcagg gagtgacaag tagtaattag getgagttgg gtggagaggt 2580
ttgtcteage ctetgetgtt cteggaaact getgttetec ttggagcagc cactgggagt 2640
tggagtgttt atttgatttc tgacttgeta agectgtaat ttacctgetg gaatagacag 2700
agtccagetg cceaaaccgt gteattaaaa geagatectg cgeeegeeee atccacagge 2760
acagccegge agagtggtte cacctececa tgggeccaag gatgegecte tetggagtte 2820
acgtgetgea cecccaggga ggggectggg gaaagetggt cecageageag gggtggagge 2880
tggggccaca ctgegggaca geageeccte cacetggace agggagggee tecatgtgea 2940
agcgcagagg aagagaccct cecatgtacg caaagggeag ccccaggetg tetggaagtt 3000
ggagaattcc ctatcagcac agggatctca getetggect ggaggtgaag agaccetgect 3060
tgtaggtggc ttecttatet gegectecat tttetatetg cactttttga tetccaaaca 3120
accttcagec aaagaatetg tetaccaact ccteatagtg ageeagaage agecteataa 3180

ccctgaatgt ggggctetgg tggetgteac gaageagagt tggeacataa catggaacet 3240

ggccaggeat ggtggeteac acctataace ccageacttt gggaggecaa ggeaggeaga 3300
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tcacctgaag tcaggagttc aagaccatece tggecaacac agtgaaaccce catetgtact 3360

aaaaatacaa gattacctgg geatggtggt gcatgectat aatcecaget acteaggagg 3420

ctgaggcaga attgcttgaa cctgggaggt ggaggtigea gtgageagag atcacaacat 3480

tgeacttcag cetggtgaca tgageaaaac tgttgtetca acaaaatgaa attatg 3536

<210> 24

<211> 402

<212> PRT

<213> Homo sapiens

<400> 24

Met Thr Ala Leu Pro Gly Pro Leu Trp Leu Leu Gly Leu Ala Leu Cys

1 5 10 15

Ala Leu Gly Gly Gly Gly Pro Gly Leu Arg Pro Pro Pro Gly Cys Pro
20 25 30

Gln Arg Arg Leu Gly Ala Arg Glu Arg Arg Asp Val Gln Arg Glu Ile
35 40 45

Leu Ala Val Leu Gly Leu Pro Gly Arg Pro Arg Pro Arg Ala Pro Pro
50 55 60
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Ala Ala Ser Arg Leu Pro Ala Ser Ala Pro Leu Phe Met Leu Asp Leu
65 70 75 80

Tyr His Ala Met Ala Gly Asp Asp Asp Glu Asp Gly Ala Pro Ala Glu
85 90 95

Arg Arg Leu Gly Arg Ala Asp Leu Val Met Ser Phe Val Asn Met Val
100 105 110

Glu Arg Asp Arg Ala Leu Gly His Gln Glu Pro His Trp Lys Glu Phe
115 120 125

Arg Phe Asp Leu Thr Gln Ile Pro Ala Gly Glu Ala Val Thr Ala Ala
130 135 140

Glu Phe Arg Ile Tyr Lys Val Pro Ser Ile His Leu Leu AsnyArg Thr
145 150 155 160

Leu His Val Ser Met Phe GIn Val Val Gln Glu GIn Ser Asn Arg Glu
165 170 175

Ser Asp Leu Phe Phe Leu Asp Leu Gln Thr Leu Arg Ala Gly Asp Glu
180 185 190

PCT/US2005/030151
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Gly Trp Léu Val Leu Asp Val Thr Ala Ala Ser Asp Cys Trp Leu Leu
195 200 205

Lys Arg His Lys Asp Leu Gly Leu Arg Leu Tyr Val Glu Thr Glu Asp
210 215 220

Gly His Ser Val Asp Pro Gly Leu Ala Gly Leu Leu Gly GIn Arg Ala
225 230 235 240

Pro Arg Ser GIn Gin Pro Phe Val Val Thr Phe Phe Arg Ala Ser Pro
245 250 255

Ser Pro Ile Arg Thr Pro Arg Ala Val Arg Pro Leu Arg Arg Arg Gln
260 265 270

Pro Lys Lys Ser Asn Glu Leu Pro Gln Ala Asn Arg Leu Pro Gly lle
275 280 285

Phe Asp Asp Val His Gly Ser His Gly Arg Gln Val Cys Arg Arg His
290 295 300

1

Glu Leu Tyr Val Ser Phe Gln Asp Leu Gly Trp Leu Asp Trp Val lle
305 310 315 320

PCT/US2005/030151
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Ala Pro GIn Gly Tyr Ser Ala Tyr Tyr Cys Glu Gly Glu Cys Ser Phe
- 35 330 335

Pro Leu Asp Ser Cys Met Asn Ala Thr Asn His Ala Xle Leu Gln Ser
340 345 350

Leu Val His Leu Met Met Pro Asp Ala Val Pro Lys Ala Cys Cys Ala
355 360 365

Pro Thr Lys Leu Ser Ala Thr Ser Val Leu Tyr Tyr Asp Ser Ser Asn
370 375 380

Asn Val Ile Leu Arg Lys His Arg Asn Met Val Val Lys Ala Cys Gly
385 390 395 400

Cys His

<210> 25
<211> 417
<212> DNA

<213> Homo sapiens

<400> 25
geagtgagge cactgaggag gaggeageeg aagaaaagea acgagetgee geaggecaac

PCT/US2005/030151
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cgactcceag ggatettfga tgacgtecac ggeteccacg geeggeaggt ctgeegtegg 120

cacgagctct acgtecagett ccaggaccte ggetggetgg actgggtcat egeteccecaa 180

ggctactegg cetattactg tgagggegag tgetecttee cactggacte ctgeatgaat 240

geeaccaace acgecatect geagtecetg gtgcacctga tgatgeeaga egeagtecee 300

aaggcegtgcet gtgcacceac caagetgage geecacctetg tgetetacta tgacageage 360

aacaatgtca tectgegeaa geaccgeaac atggtggtea aggeetgegg ctgecac 417

<210> 26

<211> 139

<212> PRT

<213> Homo sapiens

<400> 26

Ala Val Arg Pro Leu Arg Arg Arg Gln Pro Lys Lys Ser Asn Glu Leu

1 5 10 15

Pro GIn Ala Asn Arg Leu Pro Gly Ile Phe Asp Asp Val His Gly Ser
20 25 30

His Gly Arg GIn Val Cys Arg Arg His Glu Leu Tyr Val Ser Phe Gln
35 40 45
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Asp Leu Gly Trp Leu Asp Trp Val Ile Ala Pro Gin Gly Tyr Ser Ala
50 55 60

Tyr Tyr Cys Glu Gly Glu Cys Ser Phe Pro Leu Asp Ser Cys Met Ash
65 70 75 80

Ala Thr Asn His Ala Ile Leu Gln Ser Leu Val His Leu Met Met Pro
85 920 95

Asp Ala Val Pro Lys Ala Cys Cys Ala Pro Thr Lys Leu Ser Ala Thr
100 105 110

Ser Val Leu Tyr Tyr Asp Ser Ser Asn Asn Val Ile Leu Arg Lys His
115 120 125

Arg Asn Met Val Val Lys Ala Cys Gly Cys His
130 135

<210> 27
<211> 1942
<212> DNA

<213> Homo sapiens

<400> 27
cggtecagee cggeageggg tgagagtggg tgetggecag gacggtteet tcagageaaa

PCT/US2005/030151
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cageagggag atgeeggece getecttece agetectece egtgeeeget aacacageac 120
ggcegectge agtetectet ctgggtgatt gegegggeet aagatgtgte ctggggeact 180
gtggetegece ctgeeectge tgtecctget ggetggetee ctacaggega agecactgea 240
gagctgggga cgagggtetg ctgggggaaa cgeccacage ceactggggg tgeectggagg 300
tgggctgect gageacacct tcaacctgaa gatgitictg gagaacgtga aggtggattt 360
cctgegeage cttaacctga gtggggteee tfegeaggac aaaaccaggg tggageegee 420
gcagtacatg attgacctgt acaacaggta cacgtecgat aagtegacta cgecagegte 480
caacattgtg cggagcttca gecatggaaga tgecatctee ataactgeca cagaggactt 540
cceettecag aageacatct tgetetteaa catetecatt cctaggeatg ageagatecac 600
cagagctgag ctecgactet atgtetectg tcaaaateac gtggaceect cteatgacet 660
gaaaggaage gtggteattt atgatgttct ggatggaaca gatgcctggg atagtgctac 720
agagaccaag accttcetgg tgtcccagga cattcaggat gagggetggg agaccttgga 780
agtgtecage geegtgaage getgggteeg gtecgactee accaagagea aaaataaget 840
ggaagtgact gtggagagcce acaggaaggg ctgegacacg ctggacatea gtgteccece 900
aggttccaga aacctgecct tetttgttgt cttetecaat gaccacagea gtgggaccaa 960

ggagaccagg ctggagetga gggagatgat cagecatgaa caagagageg tgetcaagaa 1020
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getgtecaag gacggeteca cagaggeagg tgagageagt cacgaggagg acacggatgg 1080
ccacgtgget geggggtega ctttagecag geggaaaagg agegeegggg ctggeageca 1140
ctgtcaaaag acctcectge gggtaaactt cgaggacate ggetgggaca getggateat 1200
tgeacccaag gagtatgaag cetacgagtg taagggeggc tgettetice cettggetga 1260
cgatgtgacg ccgacgaaac acgctategt gecagaccctg gtgcatctea agitceccac 1320
aaaggtgggc aaggectget gtgtgeceace caaactgage cecateteeg tectetacaa 1380
ggatgacatg ggggtgcceca cectecaagta ceattacgag ggeatgageg tggeagagtg 1440
tgggtgeagg tagtatetge ctgeggegget ggggaggeag gecaaagggg ctecacatga 1500
gaggtcetge atgcccctgg geacaacaag gactgattea atctgeatge cagectggag 1560
gaggaaaggg agcectgetet cecteeecac aceccaceca aageatacac cgetgagete 1620
aactgccagg gaaggetaag gaaatgggga tttgageaca acaggaaage ctgggagggt 1680
tgttgggatg caaggaggtg atgaaaagga gacaggggga aaaataatee atagtcagca 1740
gaaaacaaca gcagtgagec agaggageac aggegggcag gteactgeag agactgatgg 1800
aagttagaga ggtggaggag gecagetege tecaaaacce ttggggagta gagggaagga 1860
gcaggecgeg tgteacacce ateattgtat gttatttcee acaacecagt tggaggggca 1920

tggcttecaa titagagacce cg 1942
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<210> 28
<211> 429
<212> PRT

<213> Homo sapiens
<400> 28
Met Cys Pro Gly Ala Leu Trp Val Ala Leu Pro Leu Leu Ser Leu Leu

1 5 10 15

Ala Gly Ser Leu GIn Gly Lys Pro Leu Gln Ser Trp Gly Arg Gly Ser
20 25 30

Ala Gly Gly Asn Ala His Ser Pro Leu Gly Val Pro Gly Gly Gly Leu
35 40 45

Pro Glu His Thr Phe Asn Leu Lys Met Phe Leu Glu Asn Val Lys Val
50 55 60

Asp Phe Leu Arg Ser Leu Asn Leu Ser Gly Val Pro Ser Gln Asp Lys
65 70 75 80

Thr Arg Val Glu Pro Pro Gln Tyr Met Ile Asp Leu Tyr Asn Arg Tyr
85 920 95
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Thr Ser Asp Lys Ser Thr Thr Pro Ala Ser Asn Ile Val Arg Ser Phe
100 105 110

Ser Met Glu Asp Ala Ile Ser Ile Thr Ala Thr Glu Asp Phe Pro Phe
115 120 125

GIn Lys His Ile Leu Leu Phe Asn Ile Ser Ile Pro Arg His Glu Gln
130 135 140

Ile Thr Arg Ala Glu Leu Arg Leu Tyr Val Ser Cys Gln Asn His Val
145 150 155 160

Asp Pro Ser His Asp Leu Lys Gly Ser Val Val Ile Tyr Asp Val Leu
165 170 175

Asp Gly Thr Asp Ala Trp Asp Ser Ala Thr Glu Thr Lys Thr Phe Leu
180 185 190

Val Ser GIn Asp Ile Gin Asp Glu Gly Trp Glu Thr Leu Glu Val Ser
195 200 205

Ser Ala Val Lys Arg Trp Val Arg Ser Asp Ser Thr Lys Ser Lys Asn

210 215 220
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Lys Leu Glu Val Thr Val Glu Ser His Arg Lys Gly Cys Asp Thr Leu
225 230 - 235 240

Asp lle Ser Val Pro Pro Gly Ser Arg Asn Leu Pro Phe Phe Val Val
245 250 255

Phe Ser Asn Asp His Ser Ser Gly Thr Lys Glu Thr Arg Leu Glu Leu
260 265 270 ‘

Arg Glu Met Ile Ser His Glu GIn Glu Ser Val Leu Lys Lys Leu Ser
275 280 285

A Lys Asp Gly Ser Thr Glu Ala Gly Glu Ser Ser His Glu Glu Asp Thr

290 295 300

Asp Gly His Val Ala Ala Gly Ser Thr Leu Ala Arg Arg Lys Arg Ser
305 310 315 320

Ala Gly Ala Gly Ser His Cys GIn Lys Thr Ser Leu Arg Val Asn Phe
325 330 335

Glu Asp Ile Gly Trp Asp Ser Trp Ile Ile Ala Pro Lys Glu Tyr Glu
340 345 350
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Ala Tyr Glu Cys Lys Gly Gly Cys Phe Phe Pro Leu Ala Asp Asp Val
355 360 365

Thr Pro Thr Lys His Ala Ile Val Gln Thr Leu Val His Leu Lys Phe
370 375 380

Pro Thr Lys Val Gly Lys Ala Cys Cys Val Pro Thr Lys Leu Ser Pro
385 390 395 400

Ile Ser Val Leu Tyr Lys Asp Asp Met Gly Val Pro Thr Leu Lys Tyr
405 410 415

His Tyr Glu Gly Met Ser Val Ala Glu Cys Gly Cys Arg
420 425

<210> 29
<211> 1584
<212> DNA

<213> Homo sapiens

<400> 29
ggggagagga agagtggtag ggggagegag agagagagga agagtticea aacttgtete 60

i

cagtgacagg agacatttac gttccacaag ataaaactge cacttagage ccagggaage 120

taaaccttce tggcetiggece taggageteg ageggagtea tgggcetetet ggtectgaca 180
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ctgtgegete ttttetgeet ggeagettac ttggtitetg geageeccat catgaaccta 240
gagcagtctc ctetggaaga agatatgtec ctetttggtg atgttitetc agageaagac 300
ggtgtegact ttaacacact getecagage atgaaggatg agtticttaa gacactaaac 360
ctetetgaca teceecacgea ggatteagee aaggtggace caccagagta catgttggaa 420
ctctacaaca aattigcaac agatcggacc fccatgeecet ctgecaacat cattaggagt 480
ttcaagaatg aagatctgtt ttcccageeg gteagtttta atgggetecg aaaataccee 540
ctectettea atgtgtecat tectecaccat gaagaggtea teatggetga acttaggeta 600
tacacactgg tgcaaaggga tcgtatgata tacgatggag tagaccggaa aattaccatt 660
tttgaagtge tggagagceaa aggggataat gagggagaaa gaaacatget ggtettggtg 720
tetggggaga tatatggaac caacagtgag tgggagactt tigatgteac agatgecate 780
agacgttgge aaaagtcagg cteatccacce caccagetgg aggtecacat tgagageaaa 840
cacgatgaag ctgaggatge cagcagtgga cggetagaaa tagataccag tgcccagz;at 9200
aagcataacc ctttgetcat cgtgttttct gatgaccaaa geagtgacaa ggagaggaag 960
gaggaactga atgaaatgat ttcccatgag caactteccag agetggacaa ctigggeetg 1020

gatagctttt ccagtggace tggggaagag getttgttge agatgagate aaacatcate 1080

tatgactcea ctgecegaat cagaaggaac gecaaaggaa actactgtaa gaggaceceg 1140
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ctetacateg acttcaagga gattgggtgg gacteetgga teategetee gectggatac 1200
gaagcctatg aatgecgtgg tgtttgtaac tacccectgg cagageatet cacacceaca 1260
aagcatgcaa ttatccagge cttggtecac ctcaagaatt cccagaaage tteccaaagee 1320
tgetgtgtge ccacaaaget agageccate tecateetet atttagacaa aggegtegte 1380
acctacaagt ttaaatacga aggcatggee gtetecgaat gtggetgtag atagaagaag 1440
agtcctatgg cttatttaat aactgtaaat gtgtatattt ggtgttccta tttaatgaga 1500
ttatttaata agggtgtaca gtaatagagg cttgetgect tcaggaaatg gacaggtcag 1560
tttgtigtag gaaatgeata tttt 1584

<210> 30

<211> 424

<212> PRT

<213> Homo sapiens

<400> 30

Met Gly Ser Leu Val Leu Thr Leu Cys Ala Leu Phe Cys Leu Ala Ala

1 5 10 15

Tyr Leu Val Ser Gly Ser Pro Ile Met Asn Leu Glu Gln Ser Pro Leu
20 25 30
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Glu Glu Asp Met Ser Leu Phe Gly Asp Val Phe Ser Glu Gln Asp Gly
35 40 45

Val Asp Phe Asn Thr Leu Leun Gln Ser Met Lys Asp Glu Phe Leu Lys
50 55 60

Thr Leu Asn Leu Ser Asp Ile Pro Thr Gln Asp Ser Ala Lys Val Asp
65 70 75 80

Pro Pro Glu Tyr Met Leu Glu Leu Tyr Asn Lys Phe Ala Thr Asp Arg
85 920 95

Thr Ser Met Pro Ser Ala Asn Ile lle Arg Ser Phe Lys Asn Glu Asp
100 105 110

Leu Phe Ser Gln Pro Val Ser Phe Asn Gly Leu Arg Lys Tyr Pro Leu
115 120 125

Leu Phe Asn Val Ser Ile Pro His His Glu Glu Val Ile Met Ala Glu
130 135 140

Leu Arg Leu Tyr Thr Leu Val Gln Arg Asp Arg Met Ile Tyr Asp Gly
145 150 155 160
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Val Asp Arg Lys lle Thr Ile Phe Glu Val Leu Glu Ser Lys Gly Asp
165 170 175

Asn Glu Gly Glu Arg Asn Met Leu Val Leu Val Ser Gly Glu Ile Tyr
180 185 190

Gly Thr Asn Ser Glu Trp Glu Thr Phe Asp Val Thr Asp Ala Ile Arg
195 200 205

Arg Trp GIn Lys Ser Gly Ser Ser Thr His GIn Leu Glu Val His Ile
210 215 220

Glu Ser Lys His Asp Glu Ala Glu Asp Ala Ser Ser Gly Arg Leu Glu
225 230 235 240

Ile Asp Thr Ser Ala Gln Asn Lys His Asn Pro Leu Leu Ile Val Phe
245 250 255

Ser Asp Asp GIn Ser Ser Asp Lys Glu Arg Lys Glu Glu Leu Asn Glu
260 265 270

Met Ile Ser His Glu GIn Leu Pro Glu Leu Asp Asn Leu Gly Leu Asp
275 280 285
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Ser Phe Ser Ser Gly Pro Gly Glu Glu Ala Leu Leu GIn Met Arg Ser
290 295 300

Asn Ile Ile Tyr Asp Ser Thr Ala Arg Ile Arg Arg Asn Ala Lys Gly

305 310 315 320

Asn Tyr Cys Lys Arg Thr Pro Leu Tyr Ile Asp Phe Lys Glu Ile Gly
325 330 335

Trp Asp Ser Trp Ile Ile Ala Pro Pro Gly Tyr Glu Ala Tyr Glu Cys
340 345 350

Arg Gly Val Cys Asn Tyr Pro Leu Ala Glu His Leu Thr Pro Thr Lys
355 360 365

His Ala Ile Ile Gln Ala Leu Val His Leu Lys Asn Ser Gln Lys Ala
370 375 380

Ser Lys Ala Cys Cys Val Pro Thr Lys Leu Glu Pro He Ser Ile Leu
385 390 395 400

Tyr Leu Asp Lys Gly Val Val Thr Tyr Lys Phe Lys Tyr Glu Gly Met
405 410 415
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Ala Val Ser Glu Cys Gly Cys Arg
420

<210> 31
<211> 324
<212> DNA

<213> Homo sapiens

<400> 31
aacgccaaag gaaactactg taagaggacc cegetetaca tegacttcaa ggagattggg 60

tgggactect ggatcatege teegeetgga tacgaagect atgaatgeceg tggtgtttgt 120

aactacccce tggeagagea tetcacacee acaaageatg caattatcca ggecttggte 180

cacctcaaga attcccagaa agettccaaa geetgetgtg tgeccacaaa getagageee 240

atctceatee tetatttaga caaaggegte gtcacctaca agtttaaata cgaaggeatg 300

geegteteeg aatgtggetg taga 324

<210> 32

<211> 108

<212> PRT

<213> Homo sapiens

<400> 32

Asn Ala Lys Gly Asn Tyr Cys Lys Arg Thr Pro Leu Tyr Ile Asp Phe
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Lys Glu Ile Gly Trp Asp Ser Trp Ile Ile Ala Pro Pro Gly Tyr Glu
20 25 30

Ala Tyr Glu Cys Arg Gly Val Cys Asn Tyr Pro Leu Ala Glu His Leu
35 40 45

{

Thr Pro Thr Lys His Ala Ile Ile GIn Ala Leu Val His Leu Lys Asn
50 55 60

Ser GIn Lys Ala Ser Lys Ala Cys Cys Val Pro Thr Lys Leu Glu Pro
65 70 75 80

Ile Ser Ile Leu Tyr. Leu Asp Lys Gly Val Val Thr Tyr Lys Phe Lys
)
85 920 95

Tyr Glu Gly Met Ala Val Ser Glu Cys Gly Cys Arg
100 105

<210> 33
<211> 1443
<212> DNA

<213> Homo sapiens
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<400> 33
tetecgeeec ceagtaccte cetecectee cetecageat ggtgetegeg geeeegetge 60

i

tgetgggcett cetgetecte gecetggage tgeggeeeeg gggggaggeg geegagggee 120
cegeggegee ggeggeggeg gegeeggegg cggeagegge ggggategee geggageget 180
ccagecggee agecccgtee gtggegeeeg agecggacgg ctgeeecgtg tgegtitgge 240
ggcagceacag cegegagetg cgectagaga geatcaagte geagatettg agecaaactge 300
ggetcaagga ggegeccaac atcagecgeg aggtggtgaa geagetgetg ceccaaggege 360
cgecgetgea geagateetg gacetacacg acttceaggg cgacgegetg cagecegagg 420
acttcetgga ggaggacgag taccacgeca ccaccgagac cgteattage atggeccagg 480
agacggacce agfagtacag acagatggca gccctctct;g ctgecatttt cacttcagee 540
ccaaggtgat gttcacaaag gtactgaagg cccagetgtg ggtgtaccta cggeetgtac 600
cecgeecage cacagtetac ctgeagatet tgegactaaa acecetaact ggggaaggga 660
ccgeaggggg aggggocgga ggeeggegte acateegtat cegeteactg aagattgage 720
tgcacteacg cteaggecat tggeagagea tegactteaa geaagtgeta cacagetggt 780
tcegecagee acagageaac tggggeateg agatcaacge cttigatece agtggeacag 840
acctggetgt caccteectg gggeegggag cegagggget geatecatte atggagette 900

gagtcetaga gaacacaaaa cgttecegge ggaacetggg tetggactge gacgageact 960
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caagcgagte cegetgetge cgatatecee tcacagtgga ctttgaggcet tteggetggg 1020

actggatcat cgcacctaag cgetacaagg ccaactactg ctecggecag tgegagtaca 1080

tgttcatgca aaaatatceg cataccecatt tggtgeagea ggecaateca agaggetetg 1140

ctgggccctg tigtaccece accaagatgt ccccaatcaa catgetctac ttcaatgaca 1200

agcagcagat tatctacggce aagatccetg geatggtggt gegategetgt ggctgetett 1260

aaggigegog atagaggatg cctceeccac agacectace ccaagaccce tageectgee 1320

cccateeece caageectag agetecctee actetteceg cgaacateac acegttcecee 1380

gaccaagccg tgtgcaatac aacagaggga ggeaggtggg aatigagggt gaggggtite 1440

ggg 1443

<210> 34
<211> 407
<212> PRT

<213> Homo sapiens
<400> 34
Met Val Leu Ala Ala Pro Leu Leu Leu Gly Phe Leu Leu Leu Ala Leu

1 5 10 15

Glu Leu Arg Pro Arg Gly Glu Ala Ala Glu Gly Pro Ala Ala Ala Ala
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20 25 30

Ala Ala Ala Ala Ala Ala Ala Ala Ala Gly Val Gly Gly Glu Arg Ser
35 40 45

Ser Arg Pro Ala Pro Ser Val Ala Pro Glu Pro Asp Gly Cys Pro Val
50 55 60

Cys Val Trp Arg Gln His Ser Arg Glu Leu Arg Leu Glu Ser Ile Lys
65 70 75 80

Ser GIn Ile Leu Ser Lys Leu Arg Leu Lys Glu Ala Pro Asn Ile Ser
85 920 95

Arg Glu Val Val Lys GIn Leu Leu Pro Lys Ala Pro Pro Leu Gln Gln
100 105 110

Ile Leu Asp Leu His Asp Phe Gln Gly Asp Ala Leu GIn Pro Glu Asp
115 120 125

Phe Leu Glu Glu Asp Glu Tyr His Ala Thr Thr Glu Thr Val Ile Ser
130 135 140

Met Ala GIn Glu Thr Asp Pro Ala Val GIn Thr Asp Gly Ser Pro Leu
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145 150 155 160

Cys Cys His Phe His Phe Ser Pro Lys Val Met Phe Thr Lys Val Leu
165 170 175

Lys Ala Gln Leu Trp Val Tyr Leu Arg Pro Val Pro Arg Pro Ala Thr
180 185 190

Val Tyr Leu GIn Ile Leu Arg Leu Lys Pro Leu Thr Gly Glu Gly Thr
195 200 205

Ala Gly Gly Gly Gly Gly Gly Arg Arg His lle Arg Ile Arg Ser Leu
210 215 220

Lys Ile Glu Leu His Ser Arg Ser Gly His Trp Gln Ser Ile Asp Phe
225 230 235 240

Lys GIn Val Leu His Ser Trp Phe Arg Gin Pro Gln Ser Asn Trp Gly
245 250 255

Ile Glu Ile Asn Ala Phe Asp Pro Ser Gly Thr Asp Leu Ala Val Thr
260 265 270

Ser Leu Gly Pro Gly Ala Glu Gly Leu His Pro Phe Met Glu Leu Arg
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275 280 285

Val Leu Glu Asn Thr Lys Arg Ser Arg Arg Asn Leu Gly Leu Asp Cys
290 295 300

Asp Glu His Ser Ser Glu Ser Arg Cys Cys Arg Tyr Pro Leu Thr Val
305 310 315 320

Asp Phe Glu Ala Phe Gly Trp Asp Trp Ile Ile Ala Pro Lys Arg Tyr
325 330 335

Lys Ala Asn Tyr Cys Ser Gly GIn Cys Glu Tyr Met Phe Met GIn Lys
340 345 350

Tyr Pro His Thr His Leu Val Gln Gln Ala Asn Pro Arg Gly Ser Ala
355 360 365

Gly Pro Cys Cys Thr Pro Thr Lys Met Ser Pro lle Asn Met Leu Tyr
370 375 380

Phe Asn Asp Lys Gln Gin Ile Ile Tyr Gly Lys Ile Pro Gly Met Val
385 390 395 400

Val Asp Arg Cys Gly Cys Ser
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405

<210> 35
<211> 1456
<212> DNA

<213> Homo sapiens

<400> 35

ceeggageea cggageecge geegeeegee cgeecggece acggageeca tggacctgag 60
cgeegeegee gegetgtgee tttggetget gagegeetge cgeeceegeg acgggetgga 120
ageggeegee gtgetgegag cggeggagge tgggeeggte cggageecag ggggeggegg 180
cggeggegge ggeggegecg geggegggeg gactettgee caggetgegg gegeegegge 240
tgtceeggee geegeggtte cccgggcc/cg cgeegegege cgegeegegg geteeggett 300
caggaacgge teggtggtge cgeaccactt catgatgteg ctitacegga gectggecgg 360
gagggcteeg geeggggeag cegetgtete cgeeteggge catggtegeg cggacacgat 420
caccggettec acagaccagg cgacccaaga cgaateggea gecgaaacag gecagagett 480
cetgticgac gigteccagee ttaacgacge agacgaggtg gtgggtgeeg agetgegegt 540
getgegeegg ggateteeag agtegggeee aggeagetgg actteteege cgtigetget 600
getgtecacg tgeeegggceg cegecegage geeacgeetg ctgtactege gggeagetga 660

geeectagte ggteageget gggaggegtt cgacgtggeg gacgecatga ggegecaceg 720
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tegtgaaceg cgececcece gegegttetg cetettgetg cgegeagtgg caggeecggt 780

geegageccg ttggeactge ggegactggg cticggetgg cegggeggag ggggctetge 840

ggcagaggag cgegeggtge tagtegtete cteecgeacg cagaggaaag agagettatt 900

cegggagate cgegeceagg ceegegeget cggggceget ctggecteag agecgetgee 960
cgacccagga aceggeaccg cgtegeeaag ggeagteatt ggeggeegea gacggaggag 1020
gacggegttg geegggacge ggacagegea gggeagegge gggggegegg geeggggeca 1080
cgggegeagg ggeeggagee getgeageeg caagecegttg cacgtggact tcaaggaget 1140
cggetgggac gactggatea tegegeeget ggactacgag gegtaccact gegagggeet 1200
ttgegactte cettigegtt cgeacctega geecaccaac catgecatea ttcagacget 1260
gcteaactee atggeaccag acgeggegee ggeceteetge tgtgtgecag cgegeeteag 1320
ccceateage atectetaca tegacgeege caacaacgtt gtetacaage aatacgagga 1380
catggtggte gaggectgeg getgeaggta gegegeggge cggggagegg geagecacge 1440
ggcegaggat cccecag - 1456

<210> 36

<211> 453

<212> PRT

<213> Homo sapiens
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<400> 36

Met Asp Leu Ser Ala Ala Ala Ala Leu Cys Leu Trp Leu Leu Ser Ala
1 5 10 15

Cys Arg Pro Arg Asp Gly Leu Glu Ala Ala Ala Val Leu Arg Ala Ala
20 25 30

Gly Ala Gly Pro Val Arg Ser Pro Gly Gly Gly Gly Gly Gly Gly Gly
35 40 45

Gly Gly Gly Gly Gly Arg Thr Leu Ala Gln Ala Ala Gly Ala Ala Ala
50 55 60

Val Pro Ala Ala Ala Val Pro Arg Ala Arg Ala Ala Arg Arg Ala Ala
65 70 75 80

Gly Ser Gly Phe Arg Asn Gly Ser Val Val Pro His His Phe Met Met
85 90 95

Ser Leu Tyr Arg Ser Leu Ala Gly Arg Ala Pro Ala Gly Ala Ala Ala
100 105 110

Val Ser Ala Ser Gly His Gly Arg Ala Asp Thr Ile Thr Gly Phe Thr
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115 120 125

Asp GIn Ala Thr Gln Asp Glu Ser Ala Ala Glu Thr Gly Gln Ser Phe
130 135 140

Leu Phe Asp Val Ser Ser Leu Asn Asp Ala Asp Glu Val Val Gly Ala
145 150 155 160

Glu Leu Arg Val Leu Arg Arg Gly Ser Pro Glu Ser Gly Pro Gly Ser
165 170 175

Trp Thr Ser Pro Pro Leu Leu Leu Leu Ser Thr Cys Pro Gly Ala Ala
180 185 190

)

Arg Ala Pro Arg Leu Leu Tyr Ser Arg Ala Ala Glu Pro Leu Val Gly
195 200 205

GlIn Arg Trp Glu Ala Phe Asp Val Ala Asp Ala Met Arg Arg His Arg
210 215 220

Arg Glu Pro Arg Pro Pro Arg Ala Phe Cys Leu Leu Leu Arg Ala Val
225 230 235 240

Ala Gly Pro Val Pro Ser Pro Leu Ala Leu Arg Arg Leu Gly Phe Gly
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245 250 255

Trp Pro Gly Gly Gly Gly Ser Ala Ala Glu Glu Arg Ala Val Leu Val
260 265 270

Val Ser Ser Arg Thr GIn Arg Lys Glu Ser Leu Phe Arg Glu Ile Arg
275 280 285

Ala GIn Ala Arg Ala Leu Gly Ala Ala Leu Ala Ser Glu Pro Leu Pro
290 295 300

Asp Pro Gly Thr Gly Thr Ala Ser Pro Arg Ala Val Ile Gly Gly Arg
305 310 315 320

Arg Arg Arg Arg Thr Ala Leu Ala Gly Thr Arg Thr Ala Gln Gly Ser
325 330 335

Gly Gly Gly Ala Gly Arg Gly His Gly Arg Arg Gly Arg Ser Arg Cys
340 345 350

Ser Arg Lys Pro Leu His Val Asp Phe Lys Glu Leu Gly Trp Asp Asp
355 360 365

Trp lle Ile Ala Pro Leu Asp Tyr Glu Ala Tyr His Cys Glu Gly Leu
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370 375 380 .

Cys Asp Phe Pro Leu Arg Ser His Leu Glu Pro Thr Asn His Ala Ile
385 390 395 400

Ile Gln Thr Leu Leu Asn Ser Met Ala Pro Asp Ala Ala Pro Ala Ser
405 410 415

Cys Cys Val Pro Ala Arg Leu Ser Pro Ile Ser Ile Leu Tyr Ile Asp
420 425 430

Ala Ala Asn Asn Val Val Tyr Lys Gln Tyr Glu Asp Met Val Val Glu
435 440 445

Ala Cys Gly Cys Arg
450

<210> 37
<211> 4561
<212> DNA

<213> Homo sapiens

<400> 37
atggatactc ccagggteet geteteggee gtettectea teagttttct gtgggatttg 60

ceeggtttee ageaggcette cateteatee tectegtegt cegeegaget gggtteccace 120
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aagggcatge gaagecgeaa ggaaggeaag atgeageggg cgeegegega cagtgacgeg 180
ggeegeggageg gecaggaace acageegegg ceteaggaceg aacceeggge teageageee 240
cgggcegeagg ageegecagg caggggtceceg cgegtggige cecacgagta catgetgtea 300
atctacagga cttactccat cgetgagaag ctgggeatea atgecagett tttccagtet 360
tccaagtegg ctaatacgat caccagcettt gtagacaggg gactagecte cecacececa 420
tcecegeeac tgegetgtat geceecgate ctggagatag aggagggatt geatgtgeac 480
ccagtetggg gaggectetg tteecgagee aaggeeteca gactageagg acegagatee 540
acaagtaccg ctacaaccce ggaatgeggt ggagggetgg ggatgegage ggtecacage 600
gggaggagac getgeatgac cacecggaca geatcticaa aggegetgte tecteegegt 660
cteegggtic tcagaaaatg cgaagaaagg cagttegitg actgggaagg cgecttegtg 720
gaggacctgg ttgetecect gggetecegg gtgacttace ggtegacagt geagggaagg 780
ccgeeectag ccaaceccee agagacaaaa ggagtttect taaagegect tggageteet 840
gataggactg geeetgtggt cagategtge ccecacaaaa ggacaccaaa gtggggaaag 900
aaacgaatcc ttaggcctet cagggetgea ctgecageea gggagteatt tgggttagea 960 ‘
caagggctgt cactggectt gacecetgea gaagaggaaa cetgeaagaa gggetggate 1020

cttgatgtgg ctggggtgga ggteatetgt tcacetggea ctgtgggagg gacageagtg 1080
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gtgacagggc ctcacaggac tgagaagaat cgggatgatg agecaccttte ctecactcac 1140

ttetggaate ttgtggagag aagtggacea caaggactga agtccagaga actggatite 1200

aaaggaagtc aagagaagga cagefgeeag gaaacgaaga taageectaa tecageaatt 1260

gtaactggaa atgtttatat gtctaatgtt cagcaaacac cgttaacaga ggtcageagg 1320

cagcaggcaa agtgtcttca gggtaacagt geatggtgtt gtattcacte cccaggttgg 1380

atgectecte tgagetatit ctgtgatgea ggtttagaca ggttggggca tgigegtaag 1440

agtgaaccag ccagtgetac ggtcagecee gagtacaaac tgggtgtgge agaggeteca 1500

gagccagtge cceegggeta catetggact gacgatetict cgeacactee teteeggaga 1560

cagaagtatt tgittgatgt gtecatgete tcagacaaag aagagetggt gggegeggag 1620

ctgeggcetet ttegeecagge geeeteageg ceetggggge caccageegg geegeteccac 1680

gtgcagctet tecettgeet ticgececeta ctgetggacg cgeggaccecet ggacecgeag 1740

ggggegeege cggeeggetg ggaagtette gacgtgtgge agggectgeg ccaccageee 1800

tggaagcage tgtgettgga getgegggece geatggggeg agetggacge cggggagegce 1860

gaggcgegeg cgeggggace ccageaaceg cegeeceeegg acetgeggag tetgggette 1920

ggccggaggg tgeggectee ccaggagegg geectgetgg tggtatteac cagateccag 1980

cgcaagaacce tgttcgeaga gatgegegag cagetgggcet cggecgagge tgegggeeeg 2040
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ggegegggeg cegaggeete gtggeegeeg cegtegggeg ceceggatge caggeettgg 2100
ctgeeetege ceggeegeeg geggeggege acggeetteg ceagtegeea tggeaagegg 2160
cacggcaaga agtccaggcet acgetgeage aagaagecce tgeacgtgaa cttcaaggag 2220
ctgggetggg acgactggat tatcgegeee ctggagtacg aggectatea ctgegagggt 2280
gtatgegact tecegetgeg ctegeacetg gageecacea accacgecat catecagacg 2340
ctgatgaact ccatggacce cggetecace cegeceaget getgegtgee caccaaattg 2400
actcccatca geattctata catcgacgeg ggeaataatg tggtcfacaa geagtacgag 2460
gacatggtgg tggagtcgtg cggctgeagg tageggtgee titecegeeg cettggeceg 2520
gaaccaaggt gggceaaggt cegecttgea ggggaggect ggetgeagag aggeggagga 2580
ggaageigge getgggggag getgagggty agggaacage ctggatgiga gageeggtgg 2§40
gagagaaggg agcgeagect teccagtaac tictacetge cageccagag ggaaatatgg 2700
attttcacac cttgectgge caccetggaa aaacaagcea aggaggatit cttttgttct 2760
gttttetete tetetetete tetetetete tetetetete tetetetete tattactgtg 2820

getttggatt tecttatgtg tettacagge tttgatagaa ggggaggega ggagagatge 2880
atacccgttt ctcaactget ceatggattg aaaaaataac agtttaaaaa gggaaacaat 2940

gigggaggaa gaatcaccgt tgacgceatcet tgattiggtt ggtttttaca tgtgtaaaga 3000
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aggtgggete tetggecatg tecatageeca tgtettgtge ceteecacac agaaagtgtt 3060

agatagggaa attggcaaaa agaatagtta agtcaggaat ggtectgect atagaagage 3120

tttgagagag gtgggcceac gggtgecect cteacceatt tgtgtactet gtgagtttac 3180

cagetetgee ctggectett teggtaceag gaactggeaa cctteatete actectgagg 3240

geecaggtet ctgectteat tgttgetttt tetggtggge geaaggggag ctggtatgga 3300

tggaatgaca agaattagtc caaatggaac cecttgaagg ataatgagaa accacaagge 3360

ctgeetetga ctgggoctga cacggaggtg cattagecea ggetggaget ageccaceea 3420

aatgcccttt ctgattctaa ttgatttett tcaacagaat ttgecaaaat teagacatge 3480

acttctaagg ggaaggtgat tttccagite aaaaaaatgg geaggagtge ggaacaaaac 3540

aattaacgta agagcetacaa aggagggaaa aggaaccaag aagtagaagg agtcccatca 3600

ggagggaaga tggtgggect cagggaggat ggggateaag ggacaggeea ggagecagga 3660

gtggggaagg gagggatgaa aggggacaca agtecetgte tetgaagttt ctttaaaate 3720

tgagttcect ceectetett tgacatteet gaaagattac cagecageaa tageccaggg 3780

ctcceecaaa agaattggtt cagattgtaa ttatcagtta ggeaatgttt ttaaaactta 3840

gtaatgagaa actgtgaaaa gagccaagtg ttacattgag cttggggteg gagatgggga 3900

acaggceagig aggaaggaga caggggtgga attegtctte tgggaggaag ctggagagag 3960
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cacagtgaaa ttgaaatacc cattcccaga tagtcaaaaa catgaacttt cccccagect 4020
geaccagtat tgttitcaaa cattgeccat gagtaggece tttgaagagt tagettccte 4080
ctcatctttg actataaaat tgtttaatca atggaatttg taccagcectt ttaaaaagtt 4140
ttagtttttc ctaagtgatt ttgetetett ccaatctaaa cetgtigett gtttggttca 4200
gagaactaca aactgtcaaa gaaagggtgg ggatgataag aaatgctaat ataaaaatge 4260
taagtgaaaa aaagacttgg ccaggagaaa taatttaaaa tgcacatttg ctttggatge 4320
actgttgttc tgttaagget gtatatattt gtttatttaa ggtgactgaa agtgcaaaga 4380
ggaaatggac agcatgcaat tcatcctaat gtacaaaacg ttatatgeac tcaagtgtta 4440
taatttctaa tatttitaaa gtttatattc gagttgtaca aagttaagca ttaatcagat 4500
attteatttt ttcataatgt taccattttc ttaaatatta ttacaaaatt ttaagtetgt 4560

c 4561

<210> 38

<211> 830

<212> PRT

<213> Homo sapiens

<400> 38

Met Asp Thr Pro Arg Val Leu Leu Ser Ala Val Phe Leu Ile Ser Phe

PCT/US2005/030151
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Leu Trp Asp Leu Pro Gly Phe Gln Gln Ala Ser Ile Ser Ser Ser Ser
20 25 30

Ser Ser Ala Glu Leu Gly Ser Thr Lys Gly Met Arg Ser Arg Lys Glu
35 40 45

Gly Lys Met GIn Arg Ala Pro Arg Asp Ser Asp Ala Gly Arg Glu Gly
50 55 60

Gln Glu Pro GIn Pro Arg Pro Gln Asp Glu Pro Arg Ala Gln Gin Pro
65 70 75 80

Arg Ala Gln Glu Pro Pro Gly Arg Gly Pro Arg Val Val Pro His Glu
85 90 95

Tyr Met Leu Ser Ile Tyr Arg Thr Tyr Ser Ile Ala Glu Lys Leu Gly
100 105 110

Ile Asn Ala Ser Phe Phe Gln Ser Ser Lys Ser Ala Asn Thr Ile Thr
115 120 125

Ser Phe Val Asp Arg Gly Leu Ala Ser Pro Pro Pro Ser Pro Pro Leu
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130 135 140

Arg Cys Met Pro Pro Hle Leu Glu Ile Glu Glu Gly Leu His Val His
145 150 155 160

Pro Val Trp Gly Gly Leu Cys Ser Arg Ala Lys Ala Ser Arg Leu Ala
165 170 175

Gly Pro Arg Ser Thr Ser Thr Ala Thr Thr Pro Glu Cys Gly Gly Gly
180 185 190

Leu Gly Met Arg Ala Val His Ser Gly Arg Arg Arg Cys Met Thr Thr
195 200 205

Arg Thr Ala Ser Ser Lys Ala Leu Ser Pro Pro Arg Leu Arg Val Leu
210 215 220

Arg Lys Cys Glu Glu Arg Gln Phe Val Asp Trp Glu Gly Ala Phe Val
225 230 235 240

Glu Asp Leu Val Ala Pro Leu Gly Ser Arg Val Thr Tyr Arg Ser Thr
245 250 255

Val Gln Gly Arg Pro Pro Leu Ala Asn Pro Pro Glu Thr Lys Gly Val
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260 265 270

Ser Leu Lys Arg Leu Gly Ala Pro Asp Arg Thr Gly Pro Val Val Arg
275 280 285

Ser Cys Pro His Lys Arg Thr Pro Lys Trp Gly Lys Lys Arg Ile Leu
290 295 300

Arg Pro Leu Arg Ala Ala Leu Pro Ala Arg Glu Ser Phe Gly Leu Ala
305 310 315 320

GIn Gly Leu Ser Leu Ala Leu Thr Pro Ala Glu Glu Glu Thr Cys Lys
325 330 335

Lys Gly Trp Ile Leu Asp Val Ala Gly Val Glu Val Ile Cys Ser Pro
340 345 350

Gly Thr Val Gly Gly Thr Ala Val Val Thr Gly Pro His Arg Thr Glu
355 360 365

Lys Asn Arg Asp Asp Glu His Leu Ser Ser Thr His Phe Trp Asn Leu
370 375 380

Val Glu Arg Ser Gly Pro GIn Gly Leu Lys Ser Arg Glu Leu Asp Phe
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385 390 395 400

Lys Gly Ser Gln Glu Lys Asp Ser Cys GIln Glu Thr Lys Ile Ser Pro
405 410 415

Asn Pro Ala Ile Val Thr Gly Asn Val Tyr Met Ser Asn Val Gln Gln
420 425 430

Thr Pro Len Thr Glu Val Ser Arg Gln GIn Ala Lys Cys Leu Gin Gly
435 440 445

Asn Ser Ala Trp Cys Cys Ile His Ser Pro Gly Trp Met Pro Pro Leu
450 455 460

Ser Tyr Phe Cys Asp Ala Gly Leu Asp Arg Leu Gly His Val Arg Lys
465 470 475 480

Ser Glu Pro Ala Ser Ala Thr Val Ser Pro Glu Tyr Lys Leu Gly Val
485 490 495

Ala Glu Ala Pro Glu Pro Val Pro Pro Gly Tyr Ile Trp Thr Asp Asp
500 505 510

Leu Ser His Thr Pro Leu Arg Arg GIn Lys Tyr Leu Phe Asp Val Ser
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515 520 525

Met Leu Ser Asp Lys Glu Glu Leu Val Gly Ala Glu Leu Arg Leu Phe
530 535 540

Arg Gln Ala Pro Ser Ala Pro Trp Gly Pro Pro Ala Gly Pro Leu His
545 550 555 560

Val GlIn Leu Phe Pro Cys Leu Ser Pro Leu Leu Leu Asp Ala Arg Thr
565 570 575

Leu Asp Pro Gln Gly Ala Pro Pro Ala Gly Trp Glu Val Phe Asp Val
580 585 590

Trp Gln Gly Leu Arg His Gln Pro Trp Lys Gln Leu Cys Leu Glu Leu
595 600 605

Arg Ala Ala Trp Gly Glu Leu Asp Ala Gly Glu Ala Glu Ala Arg Ala
610 615 620

Arg Gly Pro Gln Gln Pro Pro Pro Pro Asp Leu Arg Ser Leu Gly Phe
625 630 635 640

Gly Arg Arg Val Arg Pro Pro Gln Glu Arg Ala Leu Leu Val Val Phe
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645 650 655

Thr Arg Ser Gln Arg Lys Asn Leu Phe Ala Glu Met Arg Glu Gln Leu
660 665 670

Gly Ser Ala Glu Ala Ala Gly Pro Gly Ala Gly Ala Glu Gly Ser Trp
675 680 685

Pro Pro Pro Ser Gly Ala Pro Asp Ala Arg Pro Trp Leu Pro Ser Pro
690 695 700

Gly Arg Arg Arg Arg Arg Thr Ala Phe Ala Ser Arg His Gly Lys Arg
705 710 715 720

His Gly Lys Lys Ser Arg Leu Arg Cys Ser Lys Lys Pro Leu His Val
725 730 735

Asn Phe Lys Glu Leu Gly Trp Asp Asp Trp Ile Ile Ala Pro Leu Glu
740 745 750

Tyr Glu Ala Tyr His Cys Glu Gly Val Cys Asp Phe Pro Leu Arg Ser
755 760 765

His Leu Glu Pro Thr Asn His Ala Ile Ile Gln Thr Leu Met Asn Ser
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770 775 780

Met Asp Pro Gly Ser Thr Pro Pro Ser Cys Cys Val Pro Thr Lys Leu
785 790 795 800

i
i

Thr Pro Ile Ser Ile Leu Tyr Ile Asp Ala Gly Asn Asn Val Val Tyr
805 810 815

Lys GIn Tyr Glu Asp Met Val Val Glu Ser Cys Gly Cys Arg
820 825 830

<210> 39
<211> 1179
<212> DNA

<213> Homo sapiens

<400> 39
atggtectee tcagtattet tagaattett tttetttgtg aactegtget tttcatggaa 60

cacagggecc aaatggcaga aggagggcag tectetattg ceettetgge tgaggeceet 120
actttgccec tgattgagga getgetagaa gaatcecctg gegaacagee aaggaagece 180
cggctectag ggeatteact geggtacatg ctggagttgt aceggegtic agetgacteg 240
catgggeacce ctagagagaa cegeaccatt ggggccacea tggtgagget ggtgaageee 300

ttgaccagtg tggcaaggcec tecacagaggt acctggeata tacagatect gggetttcet 360
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ctcagaccaa acegaggact ataccaacta gttagageca ctgtggttta ccgecateat 420
ctccaactaa ctegetteaa tetetectge catgtggage ectgggtgea gaaaaaceca 480
accaaccact tcecttecte agaaggagat tecteaaaac cttecctgat gtetaacget 540
tggaaagaga tggatatcac acaacttgtt cagcaaaggt tetggaataa caagggacac 600
aggatcctac gacteegttt tatgtgtcag cagecaaaaag atagtggtgg tettgagete 660
tggeatggcea ctteatectt ggacattgee ttcttgttac tetatttcaa tgatactecat 720
aaaagcattc ggaaggctaa atttcttcce aggggeatgg aggagttcat ggaaagggaa 780
tetettetee ggagaaceeg acaageagat ggtateteag ctgaggttac tgectettee 840
tcaaaacata gegggecetga aaataaccag tgttecctec accettteca aatcagette 900
cgecagetgg gttgggatea ctggateatt geteceectt tetacaccee aaactactgt 960
aaaggaactt gtctcegagt actacgegat ggteteaatt cecccaatea cgecattatt 1020
cagaacctta tcaatcagtt ggtggaccag agtgtecece ggeecteetg tgteecgtat 1080
aagtatgttc caattagtgt ccttatgatt gaggcaaatg ggagtatttt gtacaaggag 1140
tatgagggta tgattgcetga gtcttgtaca tgeagatga | 1179

<210> 40
<211> 392
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<212> PRT

<213> Homo sapiens
<400> 40
Met Val Leu Leu Ser Ile Leu Arg Ile Leu Phe Leu Cys Glu Leu Val

1 5 10 15

Leu Phe Met Glu His Arg Ala Giln Met Ala Glu Gly Gly GIn Ser Ser
20 25 30

Ile Ala Leu Leu Ala Glu Ala Pro Thr Leu Pro Leu Ile Glu Glu Leu
35 40 45

Leu Glu Glu Ser Pro Gly Glu Gln Pro Arg Lys Pro Arg Leu Leu Gly
50 55 60

His Ser Leu Arg Tyr Met Leu Glu Leu Tyr Arg Arg Ser Ala Asp Ser
65 70 75 80

His Gly His Pro Arg Glu Asn Arg Thr Ile Gly Ala Thr Met Val Arg
85 90 95

Leu Val Lys Pro Leun Thr Ser Val Ala Arg Pro His Arg Gly Thr Trp
100 105 110
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His Ile GIn Ile Leu Gly Phe Pro Leu Arg Pro Asn Arg Gly Leu Tyr
115 120 125

" GIn Leu Val Arg Ala Thr Val Val Tyr Arg His His Leu GIn Leu Thr

130 135 140

‘ Arg Phe Asn Leu Ser Cys His Val Glu Pro Trp Val GIn Lys Asn Pro

145 150 155 160

Thr Asn His Phe Pro Ser Ser Glu Gly Asp Ser Ser Lys Pro Ser Leu
165 170 175

Met Ser Asn Ala Trp Lys Glu Met Asp Ile Thr Gln Leu Val Gln Gln
180 185 190

Arg Phe Trp Asn Asn Lys Gly His Arg Ile Leu Arg Leu Arg Phe Met
195 200 205

Cys GIn GIn GIn Lys Asp Ser Gly Gly Leu Glu Lea Trp His Gly Thr
. 210 215 220

Ser Ser Leu Asp Ile Ala Phe Leu Leu Leu Tyr Phe Asn Asp Thr His
225 230 235 240
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Lys Ser Ile Arg Lys Ala Lys Phe Leu Pro Arg Gly Met Glu Glu Phe
245 250 255

Met Glu Arg Glu Ser Len Leu Arg Arg Thr Arg Gln Ala Asp Gly Ile
260 265 270

Ser Ala Glu Val Thr Ala Ser Ser Ser Lys His Ser Gly Pro Glu Asn
275 280 285

Asn GIn Cys Ser Leu His Pro Phe Gln Ile Ser Phe Arg Gln Leu Gly
290 295 300

Trp Asp His Trp Ile Ile Ala Pro Pro Phe Tyr Thr Pro Asn Tyr Cys
305 310 315 320

Lys Gly Thr Cys Leu Arg Val Leu Arg Asp Gly Leu Asn Ser Pro Asn
325 330 335

His Ala Ile Ile Gin Asn Leu Ile Asn Gin Leu Val Asp Gln Ser Val
340 345 350

Pro Arg Pro Ser Cys Val Pro Tyr Lys Tyr Val Pro Ile Ser Val Leu
355 360 365
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Met Ile Glu Ala Asn Gly Ser Ile Leu Tyr Lys Glu Tyr Glu Gly Met
370 375 380

Ile Ala Glu Ser Cys Thr Cys Arg
385 390

<210> 41
<211> 375
<212> DNA

<213> Homo sapiens

<400> 41
caagcagatg gtatctcage tgaggttact gectettect caaaacatag cgggectgaa 60

aataaccagt gticecteca cectttecaa atcagettee gecagetggg ttgggatcac 120

tggatcattg cteececttt ctacacceca aactactgta aaggaacttg tetcegagta 180

ctacgegatg gtcteaatte ceccaateac geecattatte agaaccttat caatcagttg 240

gtggaccaga gtgtcceceeg geectectgt gfecegtata agtatgttee aattagtgte 300

cttatgattg aggcaaatgg gagtattttg tacaaggagt atgagggtat gattgetgag 360

tettgtacat geaga 375

<210> 42
<211> 125



10

15

20

25

30

WO 2006/023986 PCT/US2005/030151

111/217

<212> PRT

<213> Homo sapiens
<400> 42
Gln Ala Asp Gly Ile Ser Ala Glu Val Thr Ala Ser Ser Ser Lys His

1 5 10 15

Ser Gly Pro Glu Asn Asn Gln Cys Ser Leu His Pro Phe GIn Ile Ser
20 25 30

Phe Arg Gin Leu Gly Trp Asp His Trp Ile Ile Ala Pro Pro Phe Tyr
35 40 45 | |

Thr Pro Asn Tyr Cys Lys Gly Thr Cys Leu Arg Val Leu Arg Asp Gly
50 55 60

Leu Asn Ser Pro Asn His Ala Ile Ile GIn Asn Leu Ile Asn GIn Leu
65 70 75 80

Val Asp Gin Ser Val Pro Arg Pro Ser Cys Val Pro Tyr Lys Tyr Val
85 90 95

Pro Ile Ser Val Leu Met Ile Glu Ala Asn Gly Ser Ile Leu Tyr Lys
100 105 110
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Glu Tyr Glu Gly Met Ile Ala Glu Ser Cys Thr Cys Arg
115 120 125

<210> 43
<211> 1744
<212> DNA

<213> Homo sapiens

<400> 43
atgcacgcecee actgeetgec cttecttetg cacgeetggt gggecctact cecaggegget 60

getgegacgg tggecactge getectgegt acgeggggge agecetegte gecateeecet 120

ctggegtaca tgetgagecet ctaccgegac cegetgeega gggeagacat catecegeage 180

ctacaggcag aagatgtgge agtggatggg cagaactgga cgtttgettt tgacttetcec 240

ttectgagee aacaagagga tetggeatgg getgagetee ggetgeaget gtecageeet 300

gtggacctee ccactgaggg cteacttgee attgagattt tecaceagee aaageccgac 360

acagagcagg cttcagacag ctgettagag cggtticaga tggacctatt cactgtcact 420

ttgtcecagg tecacctttte cttgggeage atggttttgg aggtgaccag gectetetece 480

aagtggctga agegecectgg ggecctggag aageagatgt ccagggtage tggagagtge 540

tggeegegge cceceacace geetgecace aatgtgetec ttatgeteta ctecaaccte 600

tcgeaggage agaggeaget gggtgggtee accttgetgt gggaagecga gagetectgg 660
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cgggeeccagg agggacaget gtectgggag tggggcaaga ggeacegteg acatcacttg 720

ccagacagaa gtcaactgtg tcggaaggte aagttecagg tggacttcaa cetgategga 780

tggggcteet ggateateta cceccaageag tacaacgect ategetgiga gggegagtgt 840

cctaatectg ttggggagga gittcatecg accaaccatg catacateca gagtetgetg 900

aaacgttacc agceccaceg agteccttee acttgttgtg ccceagtgaa gaccaageeg 960

ctgagcatge tgtatgtgga taatggeaga gtgeteetag atcaccataa agacatgate 1020

gtggaagaat gtgggtgcct ctgatgacat cctggaggga gactggattt geetgeacte 1080

tggaaggetg ggaaactect ggaagacatg ataaccatet aatccagtaa ggagaaacag 1140

agaggggcaa agttgetetg ccecaccagaa ctgaagagga ggggcetgeec actetgtaaa 1200

tgaagggctc agtggagtet ggecaageac agaggetget gtecaggaaga gggaggaaga 1260

agcctgtgea ggggoctgge tggatgtict ctttactgaa aagacagtgg caaggaaaag 1320

cacaagtgea tgagttcttt actggatttt ttaaaaacct gtgaaccece cgaaactgta 1380

tgtgaaagtt gagacatatg tgcatgtatt ttggaggteg gatgaagtca cctatagett 1440

teatgtattc tccaaagtag tetgtgtgtg acetgteece ctececaaag attaaggate 1500

actgtataga ttaaaaagag tcegteaate teattgecte aggetgggtt gggggageee 1560

cacagetttc tggetggecea gtggeaatet actggecttg tecagagget cactggagtg 1620
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gttetetget aatgagetgt acaacaataa agecattgte tagttaaaaa aaaaaaaaaa 1680
aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 22222aaaaa aaaaaaaaaa 1740
aaaa 1744

<210> 44

<211> 347

<212> PRT

<213> Homo sapiens

<400> 44

Met His Ala His Cys Leu Pro Phe Leu Leu His Ala Trp Trp Ala Leu

1 5 10 15

Leu GIn Ala Gly Ala Ala Thr Val Ala Thr Ala Leu Leu Arg Thr Arg
20 25 30

Gly GlIn Pro Ser Ser Pro Ser Pro Leu Ala Tyr Met Leu Ser Leu Tyr
35 40 45

Arg Asp Pro Leu Pro Arg Ala Asp Ile Ile Arg Ser Leu Gln Ala Glu
50 55 60

Asp Val Ala Val Asp Gly GIn Asn Trp Thr Phe Ala Phe Asp Phe Ser
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65 70 75 80

Phe Leu Ser Gln Gln Glu Asp Leu Ala Trp Ala Glu Leu Arg Leu Gln
85 90 95

Leu Ser Ser Pro Val Asp Leu Pro Thr Glu Gly Ser Leu Ala Ile Glu
100 105 110

Ile Phe His GIn Pro Lys Pro Asp Thr Glu GIn Ala Ser Asp Ser Cys
115 120 125

Leu Glu Arg Phe Gln Met Asp Leu Phe Thr Val Thr Leu Ser Gln Val
130 135 140

Thr Phe Ser Leu Gly Ser Met Val Leu Glu Val Thr Arg Pro Leu Ser
145 150 155 160

Lys Trp Leu Lys Arg Pro Gly Ala Leu Glu Lys Gin Met Ser Arg Val
165 170 175

Ala Gly Glu Cys Trp Pro Arg Pro Pro Thr Pro Pro Ala Thr Asn Val
180 185 190

Leu Leu Met Leu Tyr Ser Asn Leu Ser Gln Glu GIn Arg Gln Leu Gly
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195 200 205
\

Gly Ser Thr Leu Leu Trp Glu Ala Glu Ser Ser Trp Arg Ala Gln Glu
210 215 220

Gly GIn Leu Ser Trp Glu Trp Gly Lys Arg His Arg Arg His His Leu
225 230 235 240

Pro Asp Arg Ser Gln Leu Cys Arg Lys Val Lys Phe Gln Val Asp Phe
245 250 255

Asn Leu Ile Gly Trp Gly Ser Trp Ile Ile Tyr Pro Lys GIln Tyr Asn
260 265 270

Ala Tyr Arg Cys Glu Gly Glu Cys Pro Asn Pro Val Gly Glu Glu Phe
275 280 285

His Pro Thr Asn His Ala Tyr Ile Gin Ser Leu Leu Lys Arg Tyr Gln
290 295 300

Pro His Arg Val Pro Ser Thr Cys Cys Ala Pro Val Lys Thr Lys Pro
305 310 315 320

Leu Ser Met Leu Tyr Val Asp Asn Gly Arg Val Leu Leu Asp His His
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325 330 335

Lys Asp Met Ile Val Glu Glu Cys Gly Cys Leu
340 345

<210> 45
<211> 504
<212> DNA

<213> Homo sapiens

<400> 45

tggeegegge ceeccacace geetgeecace aatgtgetec ttatgeteta ctecaaccte 60
tcgeaggage agaggeagcet gggtgggtce accttgetgt gggaageega gagetectgg 120
cgggeecagg agggacaget gicetgggag tggggcaaga ggeacegteg acateacttg 180
ccagacagaa gteaactgtg teggaaggte aagttecagg tggacttcaa cctgategga 240
tggggctcet ggatcateta cceccaageag tacaacgect ategetgtga gggegagtgt 300
cetaateetg ttggggagga gtitcateeg accaaccatg catacateca gagtetgetg 360
aaacgttacc agecccaceg agteccttee acttgtigtg cececagtgaa gaccaageeg 420
ctgagcatgc tgtatgtgga taatggecaga gtgetectag atcaccataa agacatgate 480

gtggaagaat gtgggtgeet ctga 504
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<210> 46
<211> 167
<212> PRT

<213> Homo sapiens
<400> 46
Trp Pro Arg Pro Pro Thr Pro Pro Ala Thr Asn Val Leu Leu Met Leu

1 5 10 15

Tyr Ser Asn Leu Ser GIn Glu Gln Arg GIn Leu Gly Gly Ser Thr Leu
20 25 30

Leu Trp Glu Ala Glu Ser Ser Trp Arg Ala GIn Glu Gly GIn Leu Ser
35 40 45

Trp Glu Trp Gly Lys Arg His Arg Arg His His Leu Pro Asp Arg Ser
50 55 60

GIn Leu Cys Arg Lys Val Lys Phe Gln Val Asp Phe Asn Leu Ile Gly
65 70 75 80

Trp Gly Ser Trp Ile Ile Tyr Pro Lys GIn Tyr Asn Ala Tyr Arg Cys
85 920 95

- Glu Gly Glu Cys Pro Asn Pro Val Gly Glu Glu Phe His Pro Thr Asn

PCT/US2005/030151
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100 105 110

His Ala Tyr Ile Gln Ser Leu Leu Lys Arg Tyr Gln Pro His Arg Val
115 120 12§

Pro Ser Thr Cys Cys Ala Pro Val Lys Thr Lys Pro Leu Ser Met Leu
130 135 140

Tyr Val Asp Asn Gly Arg Val Leu Leu Asp His His Lys Asp Met Ile
145 150 155 160

Val Glu Glu Cys Gly Cys Leu
165

<210> 47
<211> 1101
<212> DNA

<213> Homo sapiens

<400> 47
atgcagceccce tgtggetetg ctgggeacte tgggtgttge ceetggeeag ccecggggee 60

geectgaceg gggageaget cetgggeage ctgetgegge agetgeaget caaagaggtg 120

cccaceetgg acagggecga catggaggag ctggteatee ccacecacgt gagggeccag 180

tacgtggceee tgetgeageg cagecacggg gaccgetece geggaaagag gttecagecag 240
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agcttecgag aggtggeegg caggttectg gegttggage ceageacaca cetgetggtg 300
tteggeatgg agecagegget geegeceaac agegagetgg tgeaggeegt getgeggete 360
ttccaggage cggteeccaa ggecgegetg cacaggeacg ggeggetgte ceegegeage 420
gcccgggcgc gggtgaccgt cgagtggetg cgegteegeg acgacggete caacegeace 480
tcceteateg actecagget ggtgteegte cacgagageg getggaagge citegacgtg 540
accgaggecg tgaacttetg gecageagetg ageeggecee ggeageeget getgetacag 600
gtgteggtge agagggoagea tetgggeeeg ctggegteeg gegeecacaa getggteege 660
tttgectege agggggegee ageegggett ggggagecce agetggaget geacaccetg 720
gaccttgggg actatggage tcagggegac tgtgacectg aageaccaat gacegaggge 780
acccgetget gecgecagga gatgtacatt gacctgeagg ggatgaagtg ggecgagaac 840
tgggtgetgg ageceeeggg cticetgget tatgagtgtg tgggeacetg ceggeageece 900
ccggaggecc tggecttcaa gtggeegttt ctggggecte gacagtgeat cgecteggag 960
actgcetege tgeecatgat cgteageate aaggagggag geaggaccag gececaggtg 1020
gtcagectge ccaacatgag ggtgcagaag tgeagetgtg ecteggatgg tgegetegtg 1080

ccaaggaggc tccagecata g 1101
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<210> 48
<211> 366
<212> PRT

<213> Homo sapiens
<400> 48

Met GIn Pro Leu Trp Leu Cys Trp Ala Leu Trp Val Leu Pro Leu Ala
1 5 10 15

Ser Pro Gly Ala Ala Leu Thr Gly Glu Gln Leu Leu Gly Ser Leu Leu
20 25 30

Arg GIn Leu Gln Leu Lys Glu Val Pro Thr Leu Asp Arg Ala Asp Met
35 40 45

Glu Glu Leu Val Ile Pro Thr His Val Arg Ala GIn Tyr Val Ala Leu
50 55 60

Leu Gln Arg Ser His Gly Asp Arg Ser Arg Gly Lys Arg Phe Ser GIn
65 70 75 80

Ser Phe Arg Glu Val Ala Gly Arg Phe Leu Ala Leu Glu Ala Ser Thr
85 90 95

His Leu Leu Val Phe Gly Met Glu Gin Arg Leu Pro Pro Asn Ser Glu
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100 105 110

Leu Val Gln Ala Val Leu Arg Leu Phe Gln Glu Pro Val Pro Lys Ala
115 120 125

Ala Leu His Arg His Gly Arg Leu Ser Pro Arg Ser Ala Arg Ala Arg
130 135 140

Val Thr Val Glu Trp Leu Arg Val Arg Asp Asp Gly Ser Asn Arg Thr
145 150 155 160

Ser Leu Ile Asp Ser Arg Leu Val Ser Val ilis Glu Ser Gly Trp Lys
165 170 175

Ala Phe Asp Val Thr Glu Ala Val Asn Phe Trp GIn Gin Leu Ser Arg
180 185 190

Pro Arg Gln Pro Leu Leu Leu GIn Val Ser Val Gln Arg Glu His Leu
195 200 205

Gly Pro Leu Ala Ser Gly Ala His Lys Leu Val Arg Phe Ala Ser Gln
210 215 220

Gly Ala Pro Ala Gly Leu Gly Glu Pro Gln Leu Glu Leu His Thr Leu
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225 230 235 240

Asp Leu Gly Asp Tyr Gly Ala Gln Gly Asp Cys Asp Pro Glu Ala Pro
245 250 255

Met Thr Glu Gly Thr Arg Cys Cys Arg Gln Glu Met Tyr Ile Asp Leu
260 265 270

GIn Gly Met Lys Trp Ala Glu Asn Trp Val Leu Glu Pro Pro Gly Phe
275 280 285

Leu Ala Tyr Glu Cys Val Gly Thr Cys Arg Gln Pro Pro Glu Ala Leu
290 295 300

Ala Phe Lys Trp Pro Phe Leu Gly Pro Arg Gln Cys Ile Ala Ser Glu
305 310 315 320

Thr Ala Ser Leu Pro Met Ile Val Ser Ile Lys Glu Gly Gly Arg Thr
325 330 335

Arg Pro Gln Val Val Ser Leu Pro Asn Met Arg Val Gln Lys Cys Ser
340 345 350

Cys Ala Ser Asp Gly Ala Leu Val Pro Arg Arg Leu Gln Pro
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355 360 365

<210> 49
<211> 1098
<212> DNA

<213> Homo sapiens

<400> 49
atgtggeece tgtggetetg ctgggeacte tgggtgetge cectggetgg ceceggggeg 60

geectgaceg aggageaget cetgggeage ctgetgegge agetgeaget cagegaggtg 120
ccegtactgg acagggeega catggagaag ctggteatee cegeecacgt gagggeccag 180
tatgtagtce tgetgeggeg cagecacggg gacegetece geggaaagag gtteagecag 240
agcttcegag aggtggeegg caggtteetg gegteggagg ceageacaca cetgetgstg 300
tteggeatgg ageagegget geegeccaac agegagetgg tgeaggeegt getgeggete 360
ttecaggage cggteceeaa ggeegegetg cacaggeacg ggeggetgte cecgegeage 420
geecaggeee gggtgacegt cgagtggetg egegteegeg acgacggete caacegeace 480
teecteateg actecagget ggtgteegte cacgagageg getggaagge cttegacgtg 540
accgaggeeg tgaacttetg geageagetg agecggeece ggeageceget getgetacag 600
gtgteggtge agagggagea tetgggeeeg ctggegteeg gegeecacaa getggteege 660

tttgeetege agggggegee ageegggett ggggagecee agetggaget geacacectg 720
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gaccteaggg actatggage teagggegac tgtgacectg aageaccaat gaccgaggse 780

acccgetget geegecagga gatgtacatt gacctgeagg ggatgaagtg ggccaagaac 840

tgggtgctgg agececeggg cttcetgget tacgagtgte tgggeacetg ccageageee 900

ceggaggece tggectteaa ttggeeattt ctggggeege gacagtgtat cgecteggag 960

actgectege tgeecatgat cgteageate aaggagggag geaggaggee ceaggtgste 1020

agcctgeeca acatgagggt gecagaagtge agetgtgeet cggatgggge getegtgeca 1080

aggaggctcee agecatag 1098

<210> 50

<211> 365

<212> PRT

<213> Homo sapiens

<400> 50

Met Trp Pro Leu Trp Leu Cys Trp Ala Leu Trp Val Leu Pro Leu Ala

1 5 10 15

Gly Pro Gly Ala Ala Leu Thr Glu Glu GIn Leu Leu Gly Ser Leu Leu
20 25 30

Arg Gln Leu GIn Leu Ser Glu Val Pro Val Leu Asp Arg Ala Asp Met
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35 40 45

Glu Lys Leu Val Ile Pro Ala His Val Arg Ala Gln Tyr Val Val Leu
50 55 60

Leu Arg Arg Ser His Gly Asp Arg Ser Arg Gly Lys Arg Phe Ser Gln
65 70 75 80

Ser Phe Arg Glu Val Ala Gly Arg Phe Leu Ala Ser Glu Ala Ser Thr
85 90 95

His Leu Leu Val Phe Gly Met Glu Gln Arg Leu Pro Pro Asn Ser Glu
100 - 105 110

Leu Val GIn Ala Val Leu Arg Leu Phe Gln Glu Pro Val Pro Lys Ala
115 120 125

Ala Leu His Arg His Gly Arg Leu Ser Pro Arg Ser Ala GIn Ala Arg
130 135 140

Val Thr Val Glu Trp Leu Arg Val Arg Asp Asp Gly Ser Asn Arg Thr
145 150 155 160

Ser Leu Ile Asp Ser Arg Leu Val Ser Val His Glu Ser Gly Trp Lys
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165 170 175

Ala Phe Asp Val Thr Glu Ala Val Asn Phe Trp Gln Gln Leu Ser Arg
180 185 190

Pro Arg Gln Pro Leu Leu Leu Gln Val Ser Val Gln Arg Glu His Leu
195 200 205

Gly Pro Leu Ala Ser Gly Ala His Lys Leu Val Arg Phe Ala Ser GIn
210 215 220

Gly Ala Pro Ala Gly Leu Gly Glu Pro Gln Leu Gla Leu His Thr Leu
225 230 235 240

Asp Leu Arg Asp Tyr Gly Ala Gln Gly Asp Cys Asp Pro Glu Ala Pro
245 250 255

Met Thr Glu Gly Thr Arg Cys Cys Arg Gln Glu Met Tyr Ile Asp Leu
260 265 270

GIn Gly Met Lys Trp Ala Lys Asn Trp Val Leu Glu Pro Pro Gly Phe
275 280 285

Leu Ala Tyr Glu Cys Val Gly Thr Cys Gln Gln Pro Pro Glu Ala Leu
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290 295 300

Ala Phe Asn Trp Pro Phe Leu Gly Pro Arg GIn Cys Ile Ala Ser Glu
305 310 315 320

Thr Ala Ser Leu Pro Met Ile Val Ser Ile Lys Glu Gly Gly Arg Arg
325 330 335

Pro Gln Val Val Ser Leu Pro Asn Met Arg Val GIn Lys Cys Ser Cys
340 345 350

Ala Ser Asp Gly Ala Leu Val Pro Arg Arg Leu Gln Pro
355 360 365

<210> 51
<211> 2291
<212> DNA

<213> Homo sapiens

<400> 51

ctttecgeee cagecetgaa agegttaace ctggagettt ctgcacaccé ccegaceget 60
ccegeceaag cttectaaaa aagaaaggtg caaagtitgg tecaggatag aaaaatgact 120
gatcaaagge aggcegatact tectgttgee gggacgetat atataacgtg atgagegeaec 180

gggetgegga gacgeacegg agegetegee cageegeege ctecaageec ctgaggttte 240
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cggggaccac aatgaacaag ttgetgtget gegegetegt gtttetggac ateteeatta 300
agtggaccac ccaggaaacg tttcctceaa agtaccttea ttatgacgaa gaaacctete 360
atcagetgtt gtgtgacaaa tgtecteetg gtacctacet aaaacaacac tgtacagcaa 420
agtggaagac cgtgtgegee cettgecetg accactacta cacagacage tggeacacca 480
gtgacgagtg tetatactge ageceegtgt geaaggaget geagtacgte aageaggagt 540
gcaategeac ceacaaccge gtgtgegaat gecaaggaagg gegetacett gagatagagt 600
tetgettgaa acataggage tgeecteetg gatttggagt ggtgeaaget ggaacccchg 660
agcgaaatac agtttgcaaa agatgtecag atgggttctt ctcaaatgag acgteatcta 720
aagcaccetg tagaaaacac acaaattgea gtgtettigg tetcctgeta actcagaaag 780
gaaatgcaac acacgacaac atatgttccg gaaacagtga atcaactcaa aaatgtggaa 840
tagatgttac cctgtgtgag gaggcattet teaggttige tgttectaca aagtttacge 900
ctaactggcet tagtgtctig gtaga;caatt tgectggeac caaagtaaac geagagagtg 960
tagagaggat aaaacggeaa cacagcteac aagaacagac tttccagetg ctgaagttat 1020
ggaaacatca aaacaaagac caagatatag tcaagaagat catccaagat attgacetet 1080

gtgaaaacag cgtgcagegg cacattggac atgetaacct caccttegag cagettegta 1140

gettgatgga aagettaccg ggaaagaaag tgggageaga agacatigaa aaaacaataa 1200



10

15

20

25

30

WO 2006/023986

130/217

aggcatgcaa acccagtgac cagatectga agetgeteag ttigtggega ataaaaaatg 1260

gegaccaaga caccttgaag ggectaatge acgeactaaa geactecaaag acgtaccact 1320

ttcccaaaac tgteacteag agtetaaaga agaccatcag gttectteac agettcacaa 1380

tgtacaaatt gtatcagaag ttatttttag aaatgatagg taaccaggtc caatcagtaa 1440

aaataagctg cttataactg gaaatggeea ttgagetgtt tectcacaat tggegagate 1500

ccatggatga gtaaactgtt tctcaggeac ttgaggettt cagtgatatc tttctcatta 1560

ccagtgacta attttgccac agggtactaa aagaaactat gatgtggaga aaggactaac 1620

atctecteca ataaacceca aatggttaat ccaactgtea gatetggate gttatetact 1630

gactatattt tcccttatta ctgettgeag taattcaact ggaaattaaa aaaaaaaaac 1740

tagactccat tgtgecttac taaatatggg aatgtctaac ttaaataget ttgagatitc 1800

agctatgcta gaggctttta ttagaaagcc atattttttt ctgtaaaagt tactaatata 1860

tetgtaacac tattacagta ttgetattta tattcattca gatataagat ttgtacatat 1920

tatcatecta taaagaaacg gtatgactta attttagaaa gaaaattata ttctgtttat 1980

tatgacaaat gaaagagaaa atatatattt ttaatggaaa gtttgtagea tttttctaat 2040

aggtactgec atatttttct gtgtggagta tttttataat tttatctgta taagetgtaa 2100

tatcatttta tagaaaatge attatttagt caattgttta atgttggaaa acatatgaaa 2160
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tataaattat ctgaatatta gatgetctga gaaattgaat gtaccttatt taaaagattt 2220
tatggtttta taactatata aatgacatta ttaaagtttt caaattattt tttaaaaaaa 2280
aaaaaaaaaa a 2291

<210> 52

<211> 401

<212> PRT

<213> Homo sapiens

<400> 52

Met Asn Lys Leu Leu Cys Cys Ala Leu Val Phe Leu Asp Ile Ser Ile

1 5 10 15

Lys Trp Thr Thr Gln Glu Thr Phe Pro Pro Lys Tyr Leu His Tyr Asp -
20 25 30

Glu Glu Thr Ser His Gln Leun Leu Cys Asp Lys Cys Pro Pro Gly Thr
35 40 45

Tyr Leu Lys GIn His Cys Thr Ala Lys Trp Lys Thr Val Cys Ala Pro
50 55 60

Cys Pro Asp His Tyr Tyr Thr Asp Ser Trp His Thr Ser Asp Glu Cys
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65 70 75 80

‘Leu Tyr Cys Ser Pro Val Cys Lys Glu Leu Gln Tyr Val Lys Gln Glu

85 90 95

Cys Asn Arg Thr His Asn Arg Val Cys Glu Cys Lys Glu Gly Arg Tyr
100 105 110

Leu Glu Ile Glu Phe Cys Leu Lys His Arg Ser Cys Pro Pro Gly Phe
115 120 125

Gly Val Val GIn Ala Gly Thr Pro Glu Arg Asn Thr Val Cys Lys Arg
130 135 140

Cys Pro Asp Gly Phe Phe Ser Asn Glu Thr Ser Ser Lys Ala Pro Cys
145 150 155 160

Arg Lys His Thr Asn Cys Ser Val Phe Gly Leu Leu Leu Thr Gln Lys
165 170 175

Gly Asn Ala Thr His Asp Asn Ile Cys Ser Gly Asn Ser Glu Ser Thr
180 185 190

GIn Lys Cys Gly Ile Asp Val Thr Leu Cys Glu Glu Ala Phe Phe Arg



10

15

20

25

30

WO 2006/023986 PCT/US2005/030151

133/217

195 200 205

Phe Ala Val Pro Thr Lys Phe Thr Pro Asn Trp Leu Ser Val Leu Val
210 215 220

Asp Asn Leu Pro Gly Thr Lys Val Asn Ala Glu Ser Val Glu Arg Ile
225 230 235 240

Lys Arg Gln His Ser Ser Gln Glu Gln Thr Phe GIn Leu Leu Lys Leu
245 250 255

Trp Lys His GIn Asn Lys Asp Gln Asp Ile Val Lys Lys Ile Ile GIn
260 265 270

Asp Ile Asp Leu Cys Glu Asn Ser Val GIn Arg His Ile Gly His Ala
275 280 285

Asn Leu Thr Phe Glu Gln Leu Arg Ser Leu Met Glu Ser Leu Pro Gly
290 295 300

Lys Lys Val Gly Ala Glu Asp Ile Glu Lys Thr Ile Lys Ala Cys Lys
305 310 315 320

Pro Ser Asp Gln lle Leu Lys Leu Leu Ser Leu Trp Arg Ile Lys Asn
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325 330 335

Gly Asp GlIn Asp Thr Leu Lys Gly Leu Met His Ala Leu Lys His Ser
340 345 350

Lys Thr Tyr His Phe Pro Lys Thr Val Thr GIn Ser Leu Lys Lys Thr
355 360 365

Tle Arg Phe Leu His Ser Phe Thr Met Tyr Lys Leu Tyr Gln Lys Leu
370 375 380

Phe Leu Glu Met Ile Gly Asn Gin Val Gln Ser Val Lys Ile Ser Cys
385 390 395 400

Leu

<210> 53
<211> 1014
<212> DNA

<213> Homo sapiens

<400> 53

ccttgeectg accactacta cacagacage tggeacacea gtgacgagtg tetatactge 60

agcccegtgt geaaggaget geagtacgic aageaggagt geaatcgeac ceacaacege 120
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gtgtgcgaat gecaaggaagg gegetacctt gagatagagt tetgettgaa acataggage 180
tgcectectg gatttggagt ggtgcaaget ggaaccceag agegaaatac agtttgeaaa 240
agatgtccag atgggttctt ctcaaatgag acgteatceta aageaccetg tagaaaacac 300
acaaattgca gtgtetttgg teteetgeta actcagaaag gaaatgeaac acacgacaac 360
atatgttccg gaaacagtga atcaactcaa aaatgtggaa tagatgttac cctgtgtgag 420
gaggcattct tcaggtttge tgttcctaca aagtttacge ctaactgget tagtgtettg 480
gtagacaatt tgectggeac caaagtaaac geagagagtg tagagaggat aaaacggeaa 540
cacagctcac aagaacagac tttecagetg ctgaagttat ggaaacatca aaacaaagac 600
caagatatag tcaagaagat catccaagat attgacctct gtgaﬁaacag cgtgcagegg 660
cacattggac atgctaacct caccttcgag cagettegta gettgatgga aagettaceg 720
ggaaagaaag tgggageaga agacatigaa aaaacaataa aggceatgeaa acccagtgac 780
cagatcctga agetgeteag titgtggega ataaaaaatg gegaccaaga caccttgaag 840
ggcctaatge acgeactaaa geactcaaag acgtaccact ttcecaaaac tgteactcag 900
agtctaaaga agaccatcag gttccttcac agettcacaa tgtacaaatt gtatcagaag 960

ttatttttag aaatgatagg taaccaggte caatcagtaa aaataagetg ctta 1014
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<210> 54
<211> 338
<212> PRT

<213> Homo sapiens
<400> 54
Pro Cys Pro Asp His Tyr Tyr Thr Asp Ser Trp His Thr Ser Asp Glu

1 5 10 15

Cys Leu Tyr Cys Ser Pro Val Cys Lys Glu Leu Gln Tyr Val Lys Gln
20 25 30

Glu Cys Asn Arg Thr His Asn Arg Val Cys Glu Cys Lys Glu Gly Arg
35 40 45

Tyr Leu Glu Ile Glu Phe Cys Leu Lys His Arg Ser Cys Pro Pro Gly
50 55 60

Phe Gly Val Val Gln Ala Gly Thr Pro Glu Arg Asn Thr Val Cys Lys
65 70 75 80

Arg Cys Pro Asp Gly Phe Phe Ser Asn Glu Thr Ser Ser Lys Ala Pro
85 90 95

Cys Arg Lys His Thr Asn Cys Ser Val Phe Gly Leu Leu Leu Thr Gln
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100 105 110

Lys Gly Asn Ala Thr His Asp Asn Ile Cys Ser Gly Asn Ser Glu Ser
115 120 125

Thr GIn Lys Cys Gly Ile Asp Val Thr Leu Cys Glu Glu Ala Phe Phe
130 135 140

Arg Phe Ala Val Pro Thr Lys Phe Thr Pro Asn Trp Leu Ser Val Leu
145 150 155 160

Val Asp Asn Leu Pro Gly Thr Lys Val Asn Ala Glu Ser Val Glu Arg
165 170 175

Ile Lys Arg GIn His Ser Ser GIn Glu Gln Thr Phe Gln Leu Leu Lys
180 185 190

Leu Trp Lys His GIn Asn Lys Asp GIn Asp Ile Val Lys Lys Ile Ile
195 200 205

Gln Asp Ile Asp Leu Cys Glu Asn Ser Val Gln Arg His Ile Gly His
210 215 220

Ala Asn Leu Thr Phe Glu GIn Leu Arg Ser Leu Met Glu Ser Leu Pro
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225 230 235 240

Gly Lys Lys Val Gly Ala Glu Asp Ile Glu Lys Thr Ile Lys Ala Cys
245 250 255

Lys Pro Ser Asp GIn Ile Len Lys Leu Leu Ser Leu Trp Arg Ile Lys
260 265 270

Asn Gly Asp GlIn Asp Thr Leu Lys Gly Leu Met His Ala Leu Lys His
275 280 285

Ser Lys Thr Tyr His Phe Pro Lys Thr Val Thr Gln Ser Leu Lys Lys
290 295 300

Thr Xle Arg Phe Leu His Ser Phe Thr Met Tyr Lys Leu Tyr Gln Lys
305 310 315 320

Leu Phe Leu Glu Met Ile Gly Asn Gln Val Gln Ser Val Lys Ile Ser
325 330 335

Cys Leu

<210> 55
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<211> 2312
<212> DNA

<213> Homo sapiens

<400> 55
tecagtgacg gagecgeeeg geegacagee cegagacgac ageeeggege gteeeggtee 60

ccaccteega ccacegeeag cgetecagge ceegegetee cegetegeeg ceacegegee 120

cteegeteeg ccegeagtge caaccatgac cgeegeeagt atgggeeeeg teegegtege 180

cttegtggte ctectegeee tetgeageeg geeggeegte ggecagaact geagegggee 240

gtgeeggtge ceggacgage cggegeegeg ctgeecggeg ggegtgagee tegtgetgga 300

cggetgegge tgetgeegeg tetgegeeaa geagetggge gagetgtgea cegagegega 360

cecctgegac cegeacaagg geetettetg tgacttegge tecceggeca accgeaagat 420

cggegtgtge accgecaaag atggtgetee etgeatctte ggtggtacgg tgtacegeag 480

cggagagtce ttecagagea getgeaagta ccagtgeacg tgeetggacg gggeggtegs 540

ctgeatgeee ctgtgeagea tggacgtteg tetgeecage cetgactgee cctteecgag 600

gaggstcaag ctgeceggga aatgetgega ggagtgegte tgtgacgage ceaaggacea 660

aaccgtggtt gggectgeee tegeggetta cegactggaa gacacgtttg geecagacee 720

aactatgatt agagccaact geetggteca gaccacagag tggagegect gttccaagac 780

ctgtgggatg ggcateteea ceegggttac caatgacaac gecetectgea ggetagagaa 840
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geagagecge ctgtgeatgg tecaggecettg cgaagetgac ctggaagaga acattaagaa 900
gggcaaaaag tgeatcegta cteccaaaat ctecaagect atcaagittg agetttetgg 960
ctgeaccage atgaagacat accgagcetaa attetgtgga gtatgtaceg acggeegatg 1020
ctgeacceee cacagaacca ceaccetgee ggtggagtte aagtgecetg acggegaggt 1080
catgaagaag aacatgatgt tcatcaagac ctgtgeetge cattacaact gtceccggaga 1140
caatgacatc tttgaatcge tgtactacag gaagatgtac ggagacatgg catgaageca 1200
gagagtgaga gacattaact cattagactg gaacttgaac tgattcacat ctcatttttc 1260
cgtaaaaatg atttcagtag cacaagttat ttaaatctgt tttictaact gggggaaaag 1320
attcceacee aattcaaaac aﬁgtgccat gtcaaacaaa tagtctatct teccccagaca 1380
ctggtttgaa gaatgttaag acttgacagt ggaactacat tagtacacag caccagaatg 1440
tatatfaagg tgtggcttta ggageagtgg gagggtaceca gecagaaaggt tagtatcate 1500
agatagctct tatacgagta atatgectge tatttgaagt gtaattgaga aggaaaattt 1560
tagcgtgete actgacctge ctgtagecee agtgacaget aggatgtgcea ttetccagee 1620
atcaagagac tgagtcaagt tgttccttaa gtcagaacag cagactcage tetgacatte 1680
tgattcgaat gacactgitc aggaatcgga atectgtcga ttagactgga cagettgtgg 1740

caagtgaatt tcctgtaaca agecagattt tttaaaattt atattgtaaa tattgtgtgt 1800
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gtotetgtgt gtgtatatat atatatatat gtacagttat ctaagttaat ttaaagtigt 1860
ttgtgccttt ttatttttgt ttttaatget ttgatattte aatgttagee teaatttctg 1920
aacaccatag gtagaatgta aagcttgtct gatcgttcaa ageatgaaat ggatacttat 1980
atggaaatfc tetcagatag aatgacagtc cgtcaaaaca gattgtttge aaaggggagg 2040
catcagtgtc cttggeagge tgatttctag gtaggaaatg tggtagetea cgeteacttt 2100
taatgaacaa atggccttta ttaaaaactg agtgactcta tatagetgat cagttttttc 2160
acctggaagc atttgtttct actttgatat gactgttttt cggacagttt atttgttgag 2220
agtgtgacca aaagttacat gtttgeacct ttctagttga aaataaagta tattttttct 2280
aaaaaaaaaa aaaaacgaca gcaacggaat tc 2312

<210> 56

<211> 349

<212> PRT

<213> Homo sapiens

<400> 56

Met Thr Ala Ala Ser Met Gly Pro Val Arg Val Ala Phe Val Val Leu

1 5 10 15

Leu Ala Leu Cys Ser Arg Pro Ala Val Gly GIn Asn Cys Ser Gly Pro
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20 25 30

Cys Arg Cys Pro Asp Glu Pro Ala Pro Arg Cys Pro Ala Gly Val Ser
35 40 45

Leu Val Leu Asp Gly Cys Gly Cys Cys Arg Val Cys Ala Lys Gln Leu
50 55 60

Gly Glu Leu Cys Thr Glu Arg Asp Pro Cys Asp Pro His Lys Gly Leu
65 70 75 80

Phe Cys Asp Phe Gly Ser Pro Ala Asn Arg Lys Ile Gly Val Cys Thr
85 90 95

Ala Lys Asp Gly Ala Pro Cys Ile Phe Gly Gly Thr Val Tyr Arg Ser
100 105 110

!

Gly Glu Ser Phe GIn Ser Ser Cys Lys Tyr GIn Cys Thr Cys Leu Asp
115 120 125

Gly Ala Val Gly Cys Met Pro Leu Cys Ser Met Asp Val Arg Leu Pro
130 135 140

Ser Pro Asp Cys Pro Phe Pro Arg Arg Val Lys Leu Pro Gly Lys Cys
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145 150 155 160

Cys Glu Glu Trp Val Cys Asp Glu Pro Lys Asp GIn Thr Val Val Gly
165 170 175

Pro Ala Leu Ala Ala Tyr Arg Leu Glu Asp Thr Phe Gly Pro Asp Pro
180 185 190

Thr Met Ile Arg Ala Asn Cys Leu Val GIn Thr Thr Glu Trp Ser Ala
195 200 205

Cys Ser Lys Thr Cys Gly Met Gly Ile Ser Thr Arg Val Thr Asn Asp
210 215 220

Asn Ala Ser Cys Arg Leu Glu Lys Gln Ser Arg Leu Cys Met Val Arg
225 230 235 240

Pro Cys Glu Ala Asp Leu Glu Glu Asn Ile Lys Lys Gly Lys Lys Cys
245 250 255 |

Ile Arg Thr Pro Lys Ile Ser Lys Pro Ile Lys Phe Glu Leu Ser Gly
260 265 270

Cys Thr Ser Met Lys Thr Tyr Arg Ala Lys Phe Cys Gly Val Cys Thr
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275 280 285

Asp Gly Arg Cys Cys Thr Pro His Arg Thr Thr Thr Leu Pro Val Glu
290 295 300

Phe Lys Cys Pro Asp Gly Glu Val Met Lys Lys Asn Met Met Phe Ile
305 310 315 320

Lys Thr Cys Ala Cys His Tyr Asn Cys Pro Gly Asp Asn Asp lle Phe
325 330 335

Glu Ser Leu Tyr Tyr Arg Lys Met Tyr Gly Asp Met Ala
340 345

<210> 57
<211> 1069
<212> DNA

<213> Homo sapiens

<400> 57
cagaactgea gegggeegtg ceggtgeeeg gacgageegg cgeegegetg cecggeggge 60

gtgagecteg tgetggacgg ctgeggetge tgeegegtet gegecaagea getgggegag 120
ctgtgeaceg agegegacee ctgegaceeg cacaagggee tettetgtga ctteggetee 180

ceggeeaace geaagategg cgtgtgeace gecaaagatg gtgetecetg catetteggt 240
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ggtacggtgt accgeagegg agagtectte cagageaget geaagtacea gtgeacgtge 300
ctggacgggg cggtggocetg catgecectg tgcagca‘tgg acgttegtet gcccageect 360
gactgcceect tccegaggag ggtcaa‘gctg cccgggaaat getgegagga gtgggtgtet 420
gacgagceeca aggaccaaac cgtggttggg cetgeeeteg cggettaceg actggaagac 480
acgtitggee cagacccaac tatgattaga gecaactgee tggtccagac cacagagtgg 540
agegceetgtt ccaagacctg tgggatggge atetecacee gggttaccaa tgacaacgee 600
teetgeagge tagagaagea gagecgecetg tgeatggtea ggecttgega agetgacetg 660
gaagagaaca ttaagaaggg caaaaagtgc atcegtacte ccaaaatcte caagectate 720
aagtttgagc tttctggetg caccageatg aagacatace gagetaaatt ctgtggagta 780
tgtaccgacg geegatgetg caccecccac agaaccacea cectgeeggt ggagttcaag 840
tgecetgacg gegaggteat gaagaagaac atgatgttca tcaagacetg tgectgecat 900
tacaactgtc ccggagacaa tgacatcttt gaatcgetgt actacaggaa gatgtacgga 960
gacatggcat gaagccagag agtgagagac attaactcat tagactggaa cttgaactga 1020
ttcacatetc atttttcegt aaaaatgatt tcagtageac aagttattt 1069

<210> 58
<211> 323
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<212> PRT

<213> Homo sapiens
<400> 58
GIn Asn Cys Ser Gly Pro Cys Arg Cys Pro Asp Glu Pro Ala Pro Arg

1 5 10 15

Cys Pro Ala Gly Val Ser Leu Val Leu Asp Gly Cys Gly Cys Cys Arg
20 25 30

Val Cys Ala Lys Gln Leu Gly Glu Leu Cys Thr Glu Arg Asp Pro Cys
35 40 45

Asp Pro His Lys Gly Leu Phe Cys Asp Phe Gly Ser Pro Ala Asn Arg
50 55 60

Lys Ile Gly Val Cys Thr Ala Lys Asp Gly Ala Pro Cys Ile Phe Gly
65 70 75 80

Gly Thr Val Tyr Arg Ser Gly Glu Ser Phe Gln Ser Ser Cys Lys Tyr
85 90 95

Gln Cys Thr Cys Leu Asp Gly Ala Val Gly Cys Met Pro Leu Cys Ser
100 105 110
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Met Asp Val Arg Leu Pro Ser Pro Asp Cys Pro Phe Pro Arg Arg Val
115 120 125

Lys Leu Pro Gly Lys Cys Cys Glu Glu Trp Val Cys Asp Glu Pro Lys
130 135 140 '

Asp Gin Thr Val Val Gly Pro Ala Leu Ala Ala Tyr Arg Leu Glu Asp
145 150 155 160

Thr Phe Gly Pro Asp Pro Thr Met Ile Arg Ala Asn Cys Leu Val Gln
165 170 175

Thr Thr Glu Trp Ser Ala Cys Ser Lys Thr Cys Gly Met Gly Ile Ser
180 185 190

Thr Arg Val Thr Asn Asp Asn Ala Ser Cys Arg Leu Glu Lys Gln Ser
195 200 205

Arg Leu Cys Met Val Arg Pro Cys Glu Ala Asp Leu Glu Gla Asn Ile
210 215 220

Lys Lys Gly Lys Lys Cys Ile Arg Thr Pro Lys Ile Ser Lys Pro Ile
225 230 235 240
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Lys Phe Glu Leu Ser Gly Cys Thr Ser Met Lys Thr Tyr Arg Ala Lys
245 250 255

Phe Cys Gly Val Cys Thr Asp Gly Arg Cys Cys Thr Pro His Arg Thr
260 265 270

Thr Thr Leu Pro Val Glu Phe Lys Cys Pro Asp Gly Glu Val Met Lys
275 280 285

Lys Asn Met Met Phe Ile Lys Thr Cys Ala Cys His Tyr Asn Cys Pro -
290 295 300

Gly Asp Asn Asp Ile Phe Glu Ser Leu Tyr Tyr Arg Lys Met Tyr Gly
305 310 315 320

Asp Met Ala

<210> 59
<211> 1985
<212> DNA

<213> Homo sapiens

<400> 59

gagegaaaga cgecegeecg cegeeeagee ctegectece tgeecacegg geecacegeg 60

PCT/US2005/030151
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cegeeaceee gaceecgetg cgeacggeet gteegetgea caccagettg ttggegtett 120
cgtegeegeg ctegeecegg getacteetg cgegecacaa tgageteeeg categecagg 180
gegetegeet tagtegteac ccttetecac ttgaccagge tggegetete cacctgecee 240
getgeetgee actgecceet ggaggegeee aagtgegege cgggagtegg getggteegg 300
gacggetgeg getgetgtaa ggtetgegee aageagetea acgaggactg cageaaaacg 360
cagecetgeg accacaccaa ggggetggaa tgeaactteg gegecagete cacegetetg 420
aaggggatct geagagetea gteagaggge agacectgtg aatataacte cagaatcetac 480
caaaacgggg aaagtttcea geccaactgt aaacatcagt geacatgtat tgatggegee 540
gtgggctgea ttectetgtg tececaagaa ctatctetee cecaacttggg ctgteccaac 600
ccteggetgg teaaagttac cgggeagtge tgegaggagt gggtetgtga cgaggatagt 660
atcaaggace ccatggagga ccaggacgge ctecttggea aggagetggg attegatgec 720
tccgaggt‘gg agttgacgag aaacaatgaa ttgattgcag ttggaaaagg cagetcactg 780
aageggctee ctgtttttgg aatggagect cgeatectat acaacecttt acaaggecag 840
aaatgtattg ttcaaacaac ttcatggtee cagtgetcaa agacctgtgg aactggtate 900
tccacacgag ttaccaatga caaccetgag tgeegecttg tgaaagaaac ceggattigt 960

gaggtgeggc cttgtggaca gecagtgtac ageageetga aaaagggeaa gaaatgeage 1020
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aagaccaaga aatccecega accagtcagg tttacttacg ctggatgttt gagtgtgaag 1080
aaataccgge ccaagtactg cggttcctge gtggacggee gatgetgeac gececagetg 1140
accaggactg tgaagatgeg gttecgetge gaagatgggg agacattttc caagaacgte 1200
atgatgatcc agtcctgeaa atgeaactac aactgeccge atgecaatga ageagegttt 1260
cecttetaca ggetgtteaa tgacattcac aaatttaggg actaaatget acctgggttt 1320
ccagggeaca cctagacaaa caagggagaa gagtgtcaga atcagaatea tggagaaaat 1380
gggegegget gototeogts atgggactca ttgtagaaag gaagecttge teattettga 1440
ggagcattaa ggtatticga aactgccaag ggtgctggtg cggatggaca ctaatgecage 1500
cacgattgga gaatactttg cttcatagta tiggagcaca tgttactgcet tcattttgga 1560
gettgtggag ttgatgactt tetgttttet gtttgtaaat tatttgetaa geatatttte 1620
tetaggcttt tttcettttg gggtictaca gtegtaaaag agataataag attagttgga 1680
cagtttaaag cttttattcg tccttt‘gaca aaagtaaatg ggagggcatt ccatcectte 1740
ctgaagggog acactecatg agtgtetgtg agaggeaget atctgeacte taaactgecaa 1800
acagaaatca ggtgttttaa gactgaatgt tttatttate aanatgtage ttitggggag 1860
ggaggggaaa tgtaatactg gaataatttg taaatgattt taattttata ttcagtgaaa 1920

agattttatt tatggaatta accatttaat aaagaaatat ttacctaata aaaaaaaaaa 1980
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aaaaa 1985

<210> 60
<211> 381
<212> PRT

<213> Homo sapiens

<400> 60

Met Ser Ser Arg Ile Ala Arg Ala Leu Ala Leu Val Val Thr Leu Leu

1 5 10 15

His Leu Thr Arg Leu Ala Leu Ser Thr Cys Pro Ala Ala Cys His Cys
20 25 30

Pro Leu Glu Ala Pro Lys Cys Ala Pro Gly Val Gly Leu Val Arg Asp
35 40 45

Gly Cys Gly Cys Cys Lys Val Cys Ala Lys GIn Leu Asn Glu Asp Cys
50 55 60

Ser Lys Thr Gln Pro Cys Asp His Thr Lys Gly Leu Glu Cys Asn Phe
65 70 75 80

Gly Ala Ser Ser Thr Ala Leu Lys Gly Ile Cys Arg Ala Gln Ser Glu
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85 90 95

Gly Arg Pro Cys Glu Tyr Asn Ser Arg Ile Tyr Gln Asn Gly Glu Ser
100 105 110

Phe GIn Pro Asn Cys Lys His GIn Cys Thr Cys Ile Asp Gly Ala Val
115 120 125

Gly Cys Ile Pro Leu Cys Pro GIn Glu Leu Ser Leu Pro Asn Leu Gly
130 135 140

Cys Pro Asn Pro Arg Leu Val Lys Val Thr Gly Gln Cys Cys Glu Glu
145 150 155 160

Trp Val Cys Asp Glu Asp Ser Ile Lys Asp Pro Met Glu Asp Gln Asp
165 170 175

Gly Leu Leu Gly Lys Glu Leu Gly Phe Asp Ala Ser Glu Val Glu Leu
180 185 190

I

Thr Arg Asn Asn Glu Leu Ile Ala Val Gly Lys Gly Ser Ser Leu Lys
195 200 205

Arg Leu Pro Val Phe Gly Met Glu Pro Arg Ile Leu Tyr Asn Pro Leu
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210 215 220

Gln Gly Gln Lys Cys Ile Val GIn Thr Thr Ser Trp Ser GIn Cys Ser
225 230 235 240

Lys Thr Cys Gly Thr Gly Ile Ser Thr Arg Val Thr Asn Asp Asn Pro
245 250 255

Glu Cys Arg Leu Val Lys Glu Thr Arg Ile Cys Glu Val Arg Pro Cys
260 265 270

Gly GIn Pro Val Tyr Ser Ser Leu Lys Lys Gly Lys Lys Cys Ser Lys
275 280 285

Thr Lys Lys Ser Pro Glu Pro Val Arg Phe Thr Tyr Ala Gly Cys Leu
290 295 300

Ser Val Lys Lys Tyr Arg Pro Lys Tyr Cys Gly Ser Cys Val Asp Gly
305 310 315 320

Arg Cys Cys Thr Pro GIn Leu Thr Arg Thr Val Lys Met Arg Phe Arg
325 330 335

Cys Glu Asp Gly Glu Thr Phe Ser Lys Asn Val Met Met Ile GIn Ser
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340 345 350

Cys Lys Cys Asn Tyr Asn Cys Pro His Ala Asn Glu Ala Ala Phe Pro
355 360 365

Phe Tyr Arg Leu Phe Asn Asp Ile His Lys Phe Arg Asp
370 375 380

<210> 61
<211> 2830
<212> DNA

<213> Homo sapiens

- <400> 61

cccacgegte cgetgggece agetececeg agaggtggte ggatectetg ggetgetege 60

tegatgeetg tgecactgac giccaggeat gaggtggtic ctgeectgga cgetggeage 120

agtgacagcea gcagecgecea geacegteet ggecacggee ctetetecag ceectacgac 180

catggacttt actecagcte cactggagga cacctectea cgeecccaat tetgeaagtg 240

gecatgtgag tgeecgecat ceccaccecg ctgeeegetg gggoteagee tcatcacaga 300

tggcetgtgag tgetgtaaga tgtgegetea geagettggg gacaactgea eggaggetge 360

catetgtgac ceccaceggg geetetactg tgactacage ggggacegee cgaggtacge 420

aataggagtg tgtgcacagg tggteggtet gggctgegtic ctggatggge tgegetacaa 480
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caacggeeag tecttecage ctaactgeaa gtacaactge acgtgeateg acggegeggt 540

gggctgeaca ceactgtgee tecgagtgeg ceeecegegt ctetggigee cecaccegeg 600

gegegtgage atacctggee actgetgtga geagigggta tgtgaggacg acgecaagag 660

gecacgeaag accgeaceee gtgacacagg agecttegat getgtgggtg aggtggagge 720

atggcacagg aactgeatag cctacacaag ccectggage cettgeteea ceagetgegg 780

cetgggggte tecactegga tetecaatgt taacgeccag tgetggeetg ageaagagag 840

cegeetetge aacttgegge catgegatgt ggacatecat acacteatta aggeagggaa 900

gaagtgtctg getgtgtace agecagagge atecatgaac ticacacttg cgggetgeat 960

cagcacacge tectateaac ccaagtactg tggagtttge atggacaata ggtgetgeat 1020

ccectacaag tetaagacta tegacgtgte cttccagtgt cetgatggge ttggettete 1080

ccgeeaggte ctatggatta atgectgett ctgtaacctg agetgtagga ateccaatga 1140

catctttget gacttggaat cctacceiga cttetcagaa attgecaact aggeaggeac 1200

aaatettggg tettgggeac taacceaatg cetgtgaage agteageect tatggecaat 1260

aacttttcac caatgagect tagttaceet gatetggace cttggectee atttetgtet 1320

ctaaccattc aaatgacgee tgatggtget geteaggeee atgetatgag tittetectt 1380

gatatcattc agcatctact ctaaagaaaa atgeetgtet ctagetgtte tggactacac 1440
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ccaagectga tecagecttt ccaagteact agaagtectg ctggatettg cetaaatece 1500
aagaaatgga atcaggtaga cttttaatat cactaatttc tictttagat gecaaaccac 1560
aagactcttt gggtccattc agatgaatag atggaatttg gaacaataga ataatctatt 1620
atttggagee tgecaagagg tactgtaatg ggtaattetg acgtecagege accaaaacta 1680
tcetgattee aaatatgtat geaccteaag gteatcaaac atttgecaag tgagttgaat 1740
agttgettaa ttttgatttt taatggaaag ttgtatccat taacctggge attgtigage 1800
ttaagtttct cttcaceect acactgtgaa gggtacagat taggtttgte ccagtcagaa 1860
ataaaattig ataaacattc ctgttgatgg gaaaageccc cagttaatac tccagagaca 1920
gggaaaggtc agcceattitc agaaggacca attgactete acactgaate agetgetgac 1980
tggeagggct tigggeagit ggecaggete ticcttgaat ctictecett gtectgettg 2040
ggttcatagg aattggtaag geetetggac tggecetgtct ggeecetgag agtggtgeee 2100
tggaacactc ctetactett acagagectt gagagaccea getfgeagace atgecagace 2160
cactgaaatg accaagacag gtteaggtag ggotgtgget caaaccaaga agtgggtgce 2220
cttggtagea geetggggtg acctetagag ctggaggetg tgggacteca ggggeeeceg 2280
tgttcaggac acatctattg cagagactca ttteacagee titegttctg ctgaccaaat 2340

ggecagtttt ctggtaggaa gatggaggtt taccagtigt ttagaaacag aaatagactt 2400
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aataaaggtt taaagctgaa gaggttgaag ctaaaaggaa aaggtigttg ttaatgaata 2460

teaggctatt atttattgta ttaggaaaat ataatattta ctgttagaat tettttattt 2520

agggcctttt ctgtgecaga cattgetete agtgetttge atgtattage teactgaate 2580

ttcacgacaa tgttgagaag tteccattat tatttetgtt cttacaaatg tgaaacggaa 2640

gctcatagag gtgagaaaac tcaaccagag teacccagtt ggtgactggg aaagttagga 2700

ttcagatega aatiggactg tetttataac ceatattttc cecctgtttt tagagettce 2760

aaatgtgtca gaataggaaa acattgcaat aaatggcettg attttttaaa aaaaaaaaaa 2820

aaaaaaaaaa 2830

<210> 62

<211> 367
<212> PRT

¥ <213> Homo sapiens

<400> 62
Met Arg Trp Phe Leu Pro Trp Thr Leu Ala Ala Val Thr Ala Ala Ala

1 5 10 15

Ala Ser Thr Val Leu Ala Thr Ala Leu Ser Pro Ala Pro Thr Thr Met
20 25 30
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Asp Phe Thr Pro Ala Pro Leu Glu Asp Thr Ser Ser Arg Pro GIn Phe
35 40 45

Cys Lys Trp Pro Cys Glu Cys Pro Pro Ser Pro Pro Arg Cys Pro Leu

'

50 55 60

Gly Val Ser Leu Ile Thr Asp Gly Cys Glu Cys Cys Lys Met Cys Ala
65 70 75 80

GIn GIn Leu Gly Asp Asn Cys Thr Glu Ala Ala Ile Cys Asp Pro His
85 90 95

Arg Gly Leu Tyr Cys Asp Tyr Ser Gly Asp Arg Pro Arg Tyr Ala Ile
100 105 110

Gly Val Cys Ala Gln Val Val Gly Val Gly Cys Val Leu Asp Gly Val
115 120 125

Arg Tyr Asn Asn Gly GIn Ser Phe GIn Pro Asn Cys Lys Tyr Asn Cys
130 135 140

Thr Cys Ile Asp Gly Ala Val Gly Cys Thr Pro Leu Cys Leu Arg Val
145 150 155 160
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Arg Pro Pro Arg Leu Trp Cys Pro His Pro Arg Arg Val Ser Ile Pro
165 170 175

Gly His Cys Cys Glu Gln Trp Val Cys Glu Asp Asp Ala Lys Arg Pro
180 185 190

Arg Lys Thr Ala Pro Arg Asp Thr Gly Ala Phe Asp Ala Val Gly Glu
195 200 205

Val Glu Ala Trp His Arg Asn Cys Ile Ala Tyr Thr Ser Pro Trp Ser
210 215 220

Pro Cys Ser Thr Ser Cys Gly Leu Gly Val Ser Thr Arg Ile Ser Asn
225 230 235 240

Val Asn Ala GIn Cys Trp Pro Glu GIn Glu Ser Arg Leu Cys Asn Leu
245 250 255

Arg Pro Cys Asp Val Asp Ile His Thr Leu Ile Lys Ala Gly Lys Lys
260 265 270

Cys Leu Ala Val Tyr GIn Pro Glu Ala Ser Met Asn Phe Thr Leu Ala
275 280 285
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Gly Cys Ile Ser Thr Arg Ser Tyr Gln Pro Lys Tyr Cys Gly Val Cys
290 295 300

Met Asp Asn Arg Cys Cys Ile Pro Tyr Lys Ser Lys Thr Ile Asp Val
305 310 315 320

Ser Phe Gln Cys Pro Asp Gly Leu Gly Phe Ser Arg GIn Val Leu Trp
325 330 335

Ile Asn Ala Cys Phe Cys Asn Leu Ser Cys Arg Asn Pro Asn Asp Ile
340 345 350

Phe Ala Asp Leu Glu Ser Tyr Pro Asp Phe Ser Glu Ile Ala Asn
355 360 365

<210> 63
<211> 1723
<212> DNA

<213> Homo sapiens

<400> 63
tegeggagge ttggggeage cgggtagete ggaggtegtg gegetggggg ctageaccag 60

cgetetgteg ggaggegeag cggttaggtg gaceggteag cggacteace ggecagggeg 120

cteggtgcetg gaatttgata tteattgate cgggttttat ceetettett ttttcttaaa 180
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cattttttit taaaactgta ttgtttcteg ttttaattta tttttgettg ccattcccca 240

cttgaategg geegacgget tggggagatt getetactte ceccaaateac tgtggatttt 300
ggaaaccage agaaagagga aagaggtage aagagetcea gagagaagte gaggaagaga 360
gagacggggt cagagagage gegegggegt gegageageg aaagegacag gggeaaagtg 420
agtgacctge tttigggggt gacegeegga gegeggegtg agecctecce cttgggatee 480

cgeagetgac cagtegeget gacggacaga cagacagaca cegeeeccag ceecagetac 540

cacctectee ceggeeggeg geggacagtg gacgeggegg cgageegegg geaggggeeg 600
gageccgege cecggaggegg ggtggagggg gteggggete geggegtege actgaaactt 660
ttegtceaac ttetgggetg ttetegettc ggaggageeg tggteegege ggggg;:lagcc 720
gagcegageg gageegegag aagtgetage tegggeeggg aggagecgea geeggaggag 780
gggeaggagg aagaagagaa ggaagaggag agggggcege agtggegact cggegetegg 840
aageegggct catggacggg tgaggeggeg gtgtgegeag acagtgetee ageegegege 900
geteceeagg cectggeeeg ggeeteggge cggggaggaa gagtageteg cegaggegee 960
gaggagageg ggeegeeeea cageeegage cggagaggga gegegageeg cgeeggeeee 1020
ggtegggect cegaaaccat gaactttetg ctgtettggg tgcattggag ccttgeettg 1080

ctgetetace tecaccatge caagtggtee caggetgeac ceatggeaga aggaggaggg 1140
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cagaatcatc acgaagtggt gaagttcatg gatgtetatc agegeageta ctgecateca 1200

atcgagaccc tggtggacat cttccaggag taccctgatg agategagta catcttcaag 1260

ccatectgtg tgeceetgat gegatgeggg gectgetgea atgacgaggg cetggagtgt 1320

gtgcecactg aggagtccaa catcaccatg cagattatge ggatcaaacce tecaccaagge 1380

cagcacatag gagagatgag cttectacag cacaacaaat gtgaatgcag accaaagaaa 1440

gatagagcaa gacaagaaaa aaaatcagtt cgaggaaagg gaaaggggca aaaacgaaag 1500

cgcaagaaat cccggtataa gteetggage gttecetgtg ggeettgete agageggaga 1560

aagcatttgt ttgtacaaga tccgeagacg tgtaaatgtt cctgeaaaaa cacagactcg 1620

cgitgecaagg cgaggcaget tgagttaaac gaacgtactt gcagatgtga caagecgagg 1680

cggtgageeg ggeaggagga aggagectee ctcagggttt cgg 1723

<210> 64
<211> 215
<212> PRT

<213> Homo sapiens

<400> 64

Met Asn Phe Leu Leu Ser Trp Val His Trp Ser Leu Ala Leu Leu Leu
1 5 10 15
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Tyr Leu His His Ala Lys Trp Ser Gln Ala Ala Pro Met Ala Glu Gly
20 25 30

Gly Gly Gln Asn His His Glu Val Val Lys Phe Met Asp Val Tyr GIn
35 40 45

Arg Ser Tyr Cys His Pro Ile Glu Thr Leu Val Asp Ile Phe GIn Glu
50 55 60

Tyr Pro Asp Glu Ile Glu Tyr Ile Phe Lys Pro Ser Cys Val Pro Leu
65 70 75 80

Met Arg Cys Gly Gly Cys Cys Asn Asp Glu Gly Leu Glu Cys Val Pro
85 90 95

Thr Glu Glu Ser Asn Ile Thr Met Gin Ile Met Arg Ile Lys Pro His
100 105 110

GlIn Gly GIn His Ile Gly Glu Met Ser Phe Leu GIn His Asn Lys Cys
115 120 125

Glu Cys Arg Pro Lys Lys Asp Arg Ala Arg GIn Glu Lys Lys Ser Val
130 135 140
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Arg Gly Lys Gly Lys Gly GIn Lys Arg Lys Arg Lys Lys Ser Arg Tyr
145 150 155 160

Lys Ser Trp Ser Val Pro Cys Gly Pro Cys Ser Glu Arg Arg Lys His
165 170 175

Leu Phe Val Gln Asp Pro Gln Thr Cys Lys Cys Ser Cys Lys Asn Thr
180 185 190

Asp Ser Arg Cys Lys Ala Arg GIn Leu Glu Leu Asn Glu Arg Thr Cys
195 200 205

Arg Cys Asp Lys Pro Arg Arg
210 215

<210> 65
<211> 1172
<212> DNA

<213> Homo sapiens

<400> 65
gegatgeggg cgececegge gggeggeeee ggegggeace atgageecte tgeteegeeg 60

cetgetgete geegeactee tgeagetgge cecegeeeag geeeetgtet cecageetga 120

tgceeetgge caccagagga aagtggtgte atggatagat gtgtatacte gegetacetg 180
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ccageccegg gaggtggtgg tgecetigac tgtggagete atgggeaceg tggecaaaca | 240
getggtgeee agetgegtga ctgtgeageg ctgtggtgge tgetgeectg acgatggeet 300
ggagtgtgtg cccactggge ageaccaagt ceggatgeag atecteatga tecggtacee 360
gagcagtcag ctgggggaga tgtecetgga agaacacage cagtgtgaat gecagacctaa 420
aaaaaaggac agtgctgtga agecagacag ggetgeeact ceccaccace gteeccagee 480
cegttctgtt cegggetggg actetgecee cggageacee tececagetg acatcaccea 540
teceacteca geeccaggee cetetgeeca cgetgeacee ageaceacea gegeectgac 600
ceceggacet geegetgeeg ctgeegacge cgeagettee teegttgeea agggegggge 660
ttagagctca acccagacac ctgeaggtge cggaagetge gaaggtgaca catggcetttt 720
cagactcagce agggtgactt gecteagagg ctatatccca gtgggggaac aaagaggage 780
ctggtaaaaa acagecaage ccccaagace teageecagg cagaagetge tetaggacet 840
gggcctetea gagggetcett ctgecatece ttgteteeet gaggecatea tecaaacagga 900
cagagttgga agaggagact gggaggceage aagaggggte acataccage tcaggggaga 960
atggagtact gtetcagttt ctaaccacte tgtgeaagta ageatcttac aactggetet 1020
tecteeecte actaagaaga cccaaaccte tgeataatgg gatttggget ttggtacaag 1080

aactgtgacc cccaacectg ataaaagaga tggaaggaaa aaaaaaaaaa aaaaaaaaaa 1140
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2222222222 2222222222 2222222224 aa 1172

<210> 66
<211> 207
<212> PRT

<213> Homo sapiens
<400> 66
Met Ser Pro Leu Leu Arg Arg Leu Leﬁ Leu Ala Ala Leu Leu Gln Leu

1 5 10 15

Ala Pro Ala Gln Ala Pro Val Ser Gln Pro Asp Ala Pro Gly His GIn
20 25 30

Arg Lys Val Val Ser Trp Ile Asp Val Tyr Thr Arg Ala Thr Cys Gln
35 40 45

!

Pro Arg Glu Val Val Val Pro Leu Thr Val Glu Leu Met Gly Thr Val
50 55 60

Ala Lys GIn Leu Val Pro Ser Cys Val Thr Val GIn Arg Cys Gly Gly
65 70 75 80

Cys Cys Pro Asp Asp Gly Leu Glu Cys Val Pro Thr Gly GIn His GIn
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85 90 95

Val Arg Met Gin Ile Leu Met Ile Arg Tyr Pro Ser Ser Gln Leu Gly
100 105 110

Glu Met Ser Leu Glu Glu His Ser GIn Cys Glu Cys Arg Pro Lys Lys
115 120 125

Lys Asp Ser Ala Val Lys Pro Asp Arg Ala Ala Thr Pro His His Arg
130 135 140.

Pro GIn Pro Arg Ser Val Pro Gly Trp Asp Ser Ala Pro Gly Ala Pro
145 150 155 160

Ser Pro Ala Asp Ile Thr His Pro Thr Pro Ala Pro Gly Pro Ser Ala
165 170 175

His Ala Ala Pro Ser Thr Thr Ser Ala Leu Thr Pro Gly Pro Ala Ala
180 185 190

Ala Ala Ala Asp Ala Ala Ala Ser Ser Val Ala Lys Gly Gly Ala
195 200 205

<210> 67
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<211> 2076
<212> DNA

<213> Homo sapiens

<400> 67
cggggaaggg gagggaggag gggoeacgagg getetggegg gtttggagog getgaacate 60

geggggtgtt ctggtgicee ecgececgee tetecaaaaa getacacega cgeggacege 120
ggeggegtee teectegeee tegetteace tegegggete cgaatgeggg gageteggat 180
gteeggttte ctgtgagget titacetgac acecgeegee tttececgge actggetggs 240
agggegecect geaaagitgg gaacgeggag ceccggacee getecegeeg cetecggete 300
geeecaggggg ggtegeeggg aggageecgg gggagaggga ccaggagggg ceegeggeet 360
cgeagggeceg ceegegeeec cacceetgee ceegeeageg gaceggteee ceaceceegg 420
tecttecace atgeacttge tgggettett ctetgtggeg tgttctetge tegeegetge 480
getgeteeeg ggtectegeg aggegeeege egeegeegee geettegagt ceggactega 540
ceteteggac geggageeeg acgegggega ggecacgget tatgeaagea aagatetgga 600
ggageagtta cggtetgtgt ccagtgtaga tgaacteatg actgtactet acccagaata 660
ttggaaaatg tacaagtgtc agctaaggaa aggaggetgg caacataaca gagaacagge 720
caacctcaac tcaaggacag aagagactat aaaatttget gecageacatt ataatacaga 780

gatcttgaaa agtattgata atgagtggag aaagactcaa tgeatgecac gggaggtots 840
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tatagatgtg gggaaggagt ttggagtege gacaaacacc ttetttaaac ctecatgtgt 900
gtcegtetac agatgtgggg gttgetgeaa tagtgaggge ctgeagtgea tgaacaccag 960
cacgagetac ctcageaaga cgttatttga aattacagtg cctetetete aaggececaa 1020
accagtaaca atcagttttg ccaatcacac ttcctgeega tgeatgteta aactggatgt 1080
ttacagacaa gttcattcea ttattagacg ttecctgeca geaacactac cacagtgtea 1140
ggcagegaac aagacctgee ccaccaatta catgtggaat aatcacatet geagatgeet 1200
ggctcaggaa gattttatgt tttcctegga tgetggagat gactcaacag atggatteca 1260
tgacatctgt ggaccaaaca aggagetgga tgaagagacce tgteagtgtg tetgeagage 1320
ggggcttcgg cctgecaget gtggacceea caaagaacta gacagaaact catgecagtg 1380
tgtetgtaaa aacaaactct tececageea atgtggggee aaccgagaat ttgatgaaaa 1440
cacatgceag tgtgtatgta aaagaacctg ccccagaaat caaccectaa atectggaaa 1500
atgtgectgt gaatgtacag aaagtccaca gaaatgettg ttaaaaggaa agaagttcca 1560
ccaccaaaca tgeagetgtt acagacggec atgtacgaac cgecagaagg cttgtgagee 1620
aggattttca tat?tgtgaag aagtgtgtcg ttgtgteect teatattgga aaagaccaca 1680
aatgagctaa gattgtactg ttttccagtt catcgatttt ctattatgga aaactgtgtt 1740

gccacagtag aactgtetgt gaacagagag accetigtgg gtecatgeta acaaagacaa 1800
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aagtctgtet ttectgaace atgtggataa ctttacagaa atggactgga getcatetge 1860
aaaaggccte ttgtaaagac tggttitctg ccaatgacea aacagecaag attttectet 1920
tgtgatttct ttaaaagaat gactatataa tttatttcca ctaaaaatat tgtttctgea 1980
ttcattttta tagcaacaac aattggtaaa actcactgtg atcaatattt ttatatcatg 2040
caaaatatgt ttaaaataaa atgaaaattg tattat 2076

<210> 68

<211> 419

<212> PRT

<213> Homo sapiens

<400> 68

Met His Leu Leu Gly Phe Phe Ser Val Ala Cys Ser Leu Leu Ala Ala

1 5 10 15

Ala Leu Leu Pro Gly Pro Arg Glu Ala Pro Ala Ala Ala Ala Ala Phe
20 25 30

Glu Ser Gly Leu Asp Leu Ser Asp Ala Glu Pro Asp Ala Gly Glu Ala
35 40 45

Thr Ala Tyr Ala Ser Lys Asp Leu Glu Glu Gln Leu Arg Ser Val Ser

PCT/US2005/030151
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50 55 60

Ser Val Asp Glu Leu Met Thr Val Leu Tyr Pro Glu Tyr Trp Lys Met
65 70 75 80

Tyr Lys Cys GIn Leu Arg Lys Gly Gly Trp Gln His Asn Arg Glu GIn
85 90 95

Ala Asn Leu Asn Ser Arg Thr Glu Glu Thr Ile Lys Phe Ala Ala Ala
100 105 110

His Tyr Asn Thr Glu Ile Leu Lys Ser Ile Asp Asn Glu Trp Arg Lys
115 120 125

Thr Gln Cys Met Pro Arg Glu Val Cys Ile Asp Val Gly Lys Glu Phe
130 135 140

Gly Val Ala Thr Asn Thr Phe Phe Lys Pro Pro Cys Val Ser Val Tyr
145 150 155 160

Arg Cys Gly Gly Cys Cys Asn Ser Glu Gly Leu GIn Cys Met Asn Thr
165 170 175

Ser Thr Ser Tyr Leu Ser Lys Thr Leu Phe Glu Ile Thr Val Pro Leu
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180 185 190

Ser GIn Gly Pro Lys Pro Val Thr Ile Ser Phe Ala Asn His Thr Ser
195 200 205

Cys Arg Cys Met Ser Lys Leu Asp Val Tyr Arg Gln Val His Ser Ile
210 215 220

Ile Arg Arg Ser Leu Pro Ala Thr Leu Pro Gin Cys Gln Ala Ala Asn
225 230 235 240

Lys Thr Cys Pro Thr Asn Tyr Met Trp Asn Asn His Ile Cys Arg Cys
245 250 255

Leu Ala GIn Glu Asp Phe Met Phe Ser Ser Asp Ala Gly Asp Asp Ser
260 265 270

Thr Asp Gly Phe His Asp Ile Cys Gly Pro Asn Lys Glu Leu Asp Glu
275 280 285

Glu Thr Cys Gln Cys Val Cys Arg Ala Gly Leu Arg Pro Ala Ser Cys
290 295 300

Gly Pro His Lys Glu Leu Asp Arg Asn Ser Cys GIn Cys Val Cys Lys
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305 310 315 320

Asn Lys Leu Phe Pro Ser Gln Cys Gly Ala Asn Arg Glu Phe Asp Glu
325 330 335

Asn Thr Cys GIn Cys Val Cys Lys Arg Thr Cys Pro Arg Asn GIn Pro
340 345 350

Leu Asn Pro Gly Lys Cys Ala Cys Glu Cys Thr Glu Ser Pro GIn Lys
355 360 365

Cys Leu Leu Lys Gly Lys Lys Phe His His GIn Thr Cys Ser Cys Tyr
370 375 380

Arg Arg Pro Cys Thr Asn Arg GIn Lys Ala Cys Glu Pro Gly Phe Ser
385 390 395 400

Tyr Ser Glu Glu Val Cys Arg Cys Val Pro Ser Tyr Trp Lys Arg Pro
405 410 415

GIn Met Ser

<210> 69
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<211> 2029
<212> DNA

<213> Homo sapiens

<400> 69
gttgggttce agetttetgt agetgtaage attggtggee acaccaccte cttacaaage 60

aactagaacc tgeggceatac attggagaga tttttttaat tttctggaca tgaagtaaat 120
ttagagtgct ttctaatttc aggtagaaga catgtecacc ttetgattat ttttggagaa 180
cattttgatt tttttcatet cteteteeee accectaaga ttgtgeaaaa aaagegtace 240
ttgcctaatt gaaataattt cattggattt tgatcagaac tgattatttg gtittctgtg 300
tgaagttttg aggtttcaaa ctttccttet ggagaatgece ttttgaaaca atttictcta 360
getgectgat gteaactgcet tagtaatcag tggatattga aatattcaaa atgtacagag 420
agtggstagt ggtgaatgtt ttcatgatgt tgtacgteca getggtgeag ggctecagta 480

s

atgaacatgg accagtgaag cgatcatcte agtccacatt ggaacgatet gaacageaga 540
teagggctge ttctagtttg gaggaactac ttcgaattac teactetgag gactggaage 600
tgtggagatg caggctgagg ctcaaaagtt ttaccagtat ggactetege tecageateee 660
ateggtecac taggttigeg geaactttet atgacattga aacactaaaa gttatagatg 720
aagaatggea aagaactcag tgeageecta gagaaacgtg cgtggaggtg gecagtgage 780

tggggaagag taccaécaca ttettcaage ceectigtgt gaacgtgtte cgatgtggtg 840
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getgttgeaa tgaagagage cttatcetgta tgaacaceag cacctegtac atttccaaac 900

agctctttga gatatcagtg cctttgacat cagtacctga attagtgcct gttaaagtitg 960

ccaatcatac aggttgtaag tgettgecaa cageeceeeg ceatecatac teaattatca 1020

gaagatccat ccagatecet gaagaagate getgtteeea ttecaagaaa ctetgtecta 1080

ttgacatget atgggatage aacaaatgta aatgtgtttt geaggaggaa aatccacttg 1140

ctggaacaga agaccactct catctccagg aaccagetet ctgtgggeca cacatgatgt 1200

ttgacgaaga tegttgegag tgtgtetgta aaacaccatg teccaaagat ctaatccage 1260

accccaaaaa ctgeagttge tttgagtgea aagaaagtet ggagacctge tgecagaage 1320

acaagctatt tcacceagac acctgeaget gtgaggacag atgeeccttt cataccagac 1380

catgtgeaag tggeaaaaca geatgtgeaa ageattgeeg ctitccaaag gagaaaaggg 1440

ctgeeeaggg geeecacage cgaaagaate cttgatteag cgttecaagt tececateee 1500

tgteattttt aacageatge tgetttgeca agttgetgte actgttittt teccaggtgt 1560

taaaaaaaaa atccatttta cacagcacca cagtgaatcee agaceaacct tecattcaca 1620

ccagetaagg agtcectggt teattgatgg atgtetteta getgeagatg cetetgegea 1680

ccaaggaatg gagaggaggg gacccatgta atcctttigt ttagtittgt tttgtittt 1740

tggtgaatga gaaaggtgtg ctggteatgg aatggeaggt gteatatgac tgattactca 1800
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gagcagatga ggaaaactgt agtctetgag tectttgeta ategeaactc tigtgaatta 1860
ttctgattet tttttatgea gaatttgatt cgtatgatea gtactgactt tetgattact 1920
gtccagetta tagtctteca gtttaatgaa ctaccatetg atgttteata tttaagtgta 1980
tttaaagaaa ataaacacca ttattcaagc caaaaaaaaa aaaaaaaaa 2029
<210> 70

<211> 354

<212> PRT-

<213> Homo sapiens

<400> 70

Met Tyr Arg Glu Trp Val Val Val Asn Val Phe Met Met Leu Tyr Val

1 5 10 15

GIn Leu Val Gln Gly Ser Ser Asn Glu His Gly Pro Val Lys Arg Ser
20 25 30

Ser GIn Ser Thr Leu Glu Arg Ser Glu GIn Gln Ile Arg Ala Ala Ser
35 40 45

Ser Leu Glu Glu Leu Leu Arg Ile Thr His Ser Glu Asp Trp Lys Leu
50 55 60
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Trp Arg Cys Arg Leu Arg Leu Lys Ser Phe Thr Ser Met Asp Ser Arg
65 70 75 80

Ser Ala Ser His Arg Ser Thr Arg Phe Ala Ala Thr Phe Tyr Asp Ile
85 90 95

Glu Thr Leu Lys Val Ile Asp Glu Glu Trp Gln Arg Thr Gln Cys Ser
100 105 110

Pro Arg Glu Thr Cys Val Glu Val Ala Ser Glu Leu Gly Lys Ser Thr
115 120 125

Asn Thr Phe Phe Lys Pro Pro Cys Val Asn Val Phe Arg Cys Gly Gly
130 135 140

Cys Cys Asn Glu Glu Ser Leu Ile Cys Met Asn Thr Ser Thr Ser Tyr
145 150 155 160

Ile Ser Lys Gln Leu Phe Glu Ile Ser Val Pro Leu Thr Ser Val Pro
165 170 175

Glu Leu Val Pro Val Lys Val Ala Asn His Thr Gly Cys Lys Cys Leu
180 185 190
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Pro Thr Ala Pro Arg His Pro Tyr Ser Ile Ile Arg Arg Ser Ile Gin
195 200 205

Ile Pro Glu Glu Asp Arg Cys Ser His Ser Lys Lys Leu Cys Pro Ile
210 215 220

Asp Met Leu Trp Asp Ser Asn Lys Cys Lys Cys Val Leu GIn Glu Glu
225 230 235 240

Asn Pro Leu Ala Gly Thr Glu Asp His Ser His Leu GIn Glu Pro Ala
245 250 255

Leu Cys Gly Pro His Met Met Phe Asp Glu Asp Arg Cys Glu Cys Val
260 265 270

Cys Lys Thr Pro Cys Pro Lys Asp Leu Ile Gln His Pro Lys Asn Cys
275 280 285

Ser Cys Phe Glu Cys Lys Glu Ser Leu Glu Thr Cys Cys Gln Lys His
290 295 300

Lys Leu Phe His Pro Asp Thr Cys Ser Cys Glu Asp Arg Cys Pro Phe
305 310 315 320
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His Thr Arg Pro Cys Ala Ser Gly Lys Thr Ala Cys Ala Lys His Cys
325 330 335

Arg Phe Pro Lys Glu Lys Arg Ala Ala GIn Gly Pro His Ser Arg Lys
340 345 350

Asn Pro

<210> 71
<211> 2825
<212> DNA

<213> Homo sapiens

<220>
<221> misc_feature
<222> (2689)..(2689)

<223> nisa,c,g,ort

<400> 71
gacgegtggg cggacgegtg ggctggtica ggtecaggtt ttgetttgat cettttcaaa 60

aactggagac acagaagagg getctaggaa aaagttitgg atgggattat gtggaaacta 120

ccetgegatt ctetgetgee agageagget cggegettee accecagtge agecttecee 180

tggeggtggt gaaagagact cgggagtege tgettecaaa gtgeeegeeg tgagtgaget 240
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ctecaccecag teagecaaat gagectette gggcttetee tgetgacate tgeeetggee 300

ggeecagagac aggggactcea ggeggaatee aacctgagta gtaaatteca gttttccage 360

aacaaggaac agaacggagt acaagatcct cagcatgaga gaattattac tgtgtctact 420

aatggaagta ttcacagece aaggtttect catacttate caagaaatac ggtettggta 480

tggagattag tagcagtaga ggaaaatgta tggatacaac ttacgtttga tgaaagattt 540

gggettgaag acccagaaga tgacatatge aagtatgatt ttgtagaagt tgaggaacee 600

agtgatggaa ctatattagg gegetggtgt ggttetggta cigtaccagg aaaacagatt 660

tctaaaggaa atcaaattag gataagattt gtatctgatg aatattttce ttctgaacca 720

gggttetgea tecactacaa cattgteatg ccacaattea cagaagetgt gagtecttca 780

gtgetaccee cftcagettt gecactggac ctgettaata atgetataac tgeetttagt 840

accttggaag accttattcg atatcttgaa ccagagagat ggcagttgga cttagaagat 900

ctatataggce caacttggea acttettgge aaggcttttg tttttggaag aaaatccaga 960

gtggtggate tgaacctict aacagaggag gtaagattat acagetgeac acctegtaac 1020

ttctcagtgt ccataaggga agaactaaag agaaccgata ceattttetg gecaggttgt 1080

cteetggtta aacgetgtgg tgggaactgt geetgttgte tecacaattg caatgaatgt 1140

caatgtgtee caageaaagt tactaaaaaa taccacgagg tecttcagtt gagaccaaag 1200
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accggtgtca ggggatigea caaatcactc acegacgtgg lccctggagca ccatgaggag 1260
tgtgactgtg tgtgcagagg gageacagga ggatagecge atcaccacca geagetettg 1320
cccagagetg tgeagtgeag tggetgattc tattagagaa cgtatgegtt atctecatec 1380
ttaatctcag ttgtitgett caaggacctt teatcttcag gatttacagt geattetgaa 1440
agaggagaca tcaaacagaa ttaggagttg tgcaacagcet cttttgagag gaggectaaa 1500
ggacaggaga aaaggtcttc aategtggaa agaaaattaa atgttgtatt aaatagatca 1560
ccagetagtt tcagagttac catgtacgta ttccactage tgggttetgt atttcagttc 1620 ;
tttcgatacg gettagggta atgtcagtac aggaaaaaaa ctgtgeaagt gageacctga 1680
ttcegttgee ttgettaact ctaaagcetee atgtectggg cetaaaateg tataaaatet 1740
ggattttttt titttttttt getcatatte acatatgtaa accagaacat tetatgtact 1800
acaaacctgg tttttaaaaa ggaactatgt tgctatgaat taaacttgtg tcatgetgat 1860
aggacagact ggatttttca tatttcttat taaaatttct gccatttaga agaagagaac 1920
tacattcatg gtttggaaga gataaacctg aaaagaagag tggccttate ttcactttat 1980
cgataagtca gtttatttgt ttcattgtgt acatttttat attctecttt tgacattata 2040
actgttgget tttctaatct tgttaaatat atctattttt accaaaggta tttaatattc 2100

ttttttatga caacttagat caactatttt tagcttggta aatttttcta aacacaattg 2160
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ttatagccag aggaacaaag atgatataaa atattgttge tctgacaaaa atacatgtat 2220
tteatteteg tatggtgeta gagttagatt aatetgeatt ttaaaaaact gaattggaat 2280
agaattggta agttgcaaag actttttgaa aataattaaa ttatcatatc ttecattcet 2340
gttattggag atgaaaataa aaagcaactt atgaaagtag acattcagat ccageccatta 2400
ctaacctatt ccttttttgg ggaaatctga gectagetea gaaaaacata aageaccttg 2460
aaaaagactt ggcagcttce tgataaagceg tgetgtgetg tgeagtagga acacatecta 2520
tttattgtga tgttgtggtt ttattatctt aaactetgtt ccatacactt gtataaatac 2580
atggatattt ttatgtacag aagtatgtct cttaaccagt tcacttattg tactctggea 2640
atttaaaaga aaatcagtaa aatattttge ttgtaaaatg cttaatatng tgectaggtt 2700
atgtggtgac tatttgaatc aaaaatgtat tgaatcatca aataaaagaa tgtggetatt 2760
ttggggagaa aattaaaaaa aaaaaaaaaa aaaaaggttt agggataaca gggtaatgeg 2820
geege 2825
<210> 72
<211> 345
<212> PRT

<213> Homo sapiens

<400> 72
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Met Ser Leu Phe Gly Leu Leu Leu Leu Thr Ser Ala Leu Ala Gly Gln
1 5 10 15

Arg Gln Gly Thr Gln Ala Glu Ser Asn Leu Ser Ser Lys Phe GIn Phe
20 25 30

Ser Ser Asn Lys Glu GIn Asn Gly Val Gln Asp Pro Gln His Glu Arg
35 40 45

Ile Yle Thr Val Ser Thr Asn Gly Ser Ile His Ser Pro Arg Phe Pro
50 55 60

His Thr Tyr Pro Arg Asn Thr Val Leu Val Trp Arg Leu Val Ala Val
65 70 75 80

Glu Glu Asn Val Trp Ile GIn Leu Thr Phe Asp Glu Arg Phe Gly Leu
85 90 95

Glu Asp Pro Glu Asp Asp Ile Cys Lys Tyr Asp Phe Val Glu Val Glu
100 105 110

Glu Pro Ser Asp Gly Thr Ile Leu Gly Arg Trp Cys Gly Ser Gly Thr
115 120 125
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Val Pro Gly Lys Gln Ile Ser Lys Gly Asn Gln Ile Arg Ile Arg Phe
130 135 140

Val Ser Asp Glu Tyr Phe Pro Ser Glu Pro Gly Phe Cys Ile His Tyr
145 150 155 160

Asn Tle Val Met Pro Gln Phe Thr Glu Ala Val Ser Pro Ser Val Leu
165 170 175

Pro Pro Ser Ala Leu Pro Leu Asp Leu Leu Asn Asn Ala Ile Thr Ala
180 185 190

Phe Ser Thr Leu Glu Asp Leu Ile Arg Tyr Leu Glu Pro Glu Arg Trp
195 200 205

Gln Leu Asp Leu Glu Asp Leu Tyr Arg Pro Thr Trp Gln Leu Leu Gly
210 215 220

Lys Ala Phe Val Phe Gly Arg Lys Ser Arg Val Val Asp Leu Asn Leu
225 230 235 240

Leu Thr Glu Glu Val Arg Leu Tyr Ser Cys Thr Pro Arg Asn Phe Ser
245 250 255
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Val Ser Ile Arg Glu Glu Leu Lys Arg Thr Asp Thr Ile Phe Trp Pro
260 265 270

Gly Cys Leu Leu Val Lys Arg Cys Gly Gly Asn Cys Ala Cys Cys Leu
275 280 285

His Asn Cys Asn Glu Cys GIn Cys Val Pro Ser Lys Val Thr Lys Lys
290 295 300

Tyr His Glu Val Leu GIn Leu Arg Pro Lys Thr Gly Val Arg Gly Leu
305 310 315 320

His Lys Ser Leu Thr Asp Val Ala Leu Glu His His Glu Glu Cys Asp
325 330 335

Cys Val Cys Arg Gly Ser Thr Gly Gly
340 345

<210> 73
<211> 2745
<212> DNA

<213> Homo sapiens

<400> 73
acctcectee geggageage cagacagega gggeccegge cggegecage geggeacgece

PCT/US2005/030151
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cgteeggggc accecceecg getetgagee geeegegggg ceggecetegg cecggagegg 120
aggaaggagt cgeegaggag cagéctgagg ccccagagte tgagacgage cgecgeegee 180
ccegeeactg cggggaggag geggaggage agegggagga gggacgaget ggtegggaga 240
agaggaaaaa aacttttgag acttttcegt tgeegetggg agecggagge geggggacet 300
cttggegega cgetgeeceg cgaggaggea ggacttggge accecagace geeteeettt 360
geegeegggg acgettgete cetecetgee cectacacgg egteceteag gegeeeceat 420
tceggaccag cectegggag tegeegacee ggeetecege aaagactttt ceccagacet 480
cgggegeace ccetgeacge cgectteate ceeggeetgt cteetgagee ceegegeate 540
ctagaccctt tetectecag gagacggate tetcteegac ctgecacaga teeectatte 600
aagaccéccc apcttctggt accagatcgc geccatctag gttatttecg tgggatactg 660
agacacccce ggtccaagee tecectecac cactgegeee ttctccctga ggagcctcag 720
ctttcceteg aggecetect accttttgee gggagaccee cageeectge aggggeggge 780
cctececace acaccagece tgttegeget cteggeagtg ceggggggceg cegeetecee 840
catgcegeec teegggetge ggetgetgee getgetgeta cegetgetgt ggetactggt 900
getgacgeet ggeeegeegg cegegggact atceacetge aagactateg acatggaget 960

ggtgaagegg aagegeateg aggecateeg cggecagate ctgtecaage tgeggetege 1020
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cagecceeeg ageeaggggg aggtgeegee cggeeegetg ceegaggeeg tgetegeeet 1080
gtacaacagc accegegace gggtggeegg ggagagtgea gaaccggage cegagectga 1140
ggecgactac tacgeeaagg aggteaceeg cgtgetaatg gtggaaaccee acaacgaaat | 1200
ctatgacaag ttcaagcaga gtacacacag catatatatg ttcticaaca catcagaget 1260
ccgagaageg gtacctgaac cegtgttget ctecegggea gagetgegte tgetgaggag (1320
gctcaagtta aaagtggage ageacgtgga getgtaceag aaatacagea acaattectg 1380
gegataccte ageaaccgge tgetggeace cagegacteg ccagagtggt tatcttttga 1440
tgtcaccgga gttgtgegge agtggitgag cegtggaggg gaaattgagg getttegeet 1500

. tagegcecac tgeteetgtg acageaggga taacacactg caagtggaca tcaacgggtt 1560
cactaccgge cgeegaggtg acctggecac catteatgge atgaacegge ctttectget 1620
tetcatggece acceegetgg agagggeeea geatctgeaa ageteecgge accgeegage 1680
cctggacacce aactattget teagetecac ggagaagaac tgetgegtge ggeagetgta 1740
cattgacttc cgeaaggace teggetggaa gtggatecac gageecaagg getaccatge 1800
caacttctge etegggeect gecectacat ttggagectg gacacgeagt acagcaaggt 1860
cctggeectg tacaaccage ataacceggg cgeeteggeg gegeegtget gegtgeegea 1920

gecgetggag cegetgeeca tegtgtacta cgtgggeege aageecaagg tggageaget 1980
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gtccaacatg ategtgeget cetgeaagtg cagetgaggt ceegeceege ceegeecege 2040
ceeggeagge ceggeeeeac cecgeeeege cecegetgee ttgeecatgg gggetgtatt 2100
taaggacacc gtgeeccaag cccacetggg geeccattaa agatggagag aggactgcgg 2160
atctetgtgt cattgggege ctgeetgggg tetecatece tgacgttcee ccacteccac 2220
tecctetete tecetetetg cetectectg cetgtetgea ctattecttt geceggeate 2280
aaggcacagg ggaccagtgg ggaacactac tgtagttaga tetatttatt gageaccttg 2340
ggcactgttg aagtgectta cattaatgaa cteattcagt caccatagea acactetgag 2400
atggcaggga ctetgataac acceattita aaggttgagg aaacaageec agagaggtta 2460
agggaggagt tcctgeeeac caggaacctg ctttagtgge ggatagtgaa gaagacaata 2520
aaagatagta gttcaggcea ggeggggtge teacgeetgt aatectagea cttttgggag 2580
geagagatgg gaggatactt gaatccagge atttgagace agectgggta acatagtgag 2640
accctatcte tacaaaacac ttttaaaaaa tgtacacctg tggteceage tactetggag 2700
getaaggtgg gaggatcact tgateetggg aggteaagge tgeag 2745

<210> 74

<211> 391

<212> PRT

<213> Homo sapiens

PCT/US2005/030151



10

15

20

25

30

WO 2006/023986

189/217

<400> 74

Met Pro Pro Ser Gly Leu Arg Leu Leu Pro Leu Leu Leu Pro Leu Leu
1 5 10 15

Trp Leu Leu Val Leu Thr Pro Gly Pro Pro Ala Ala Gly Leu Ser Thr
20 25 30

Cys Lys Thr Ile Asp Met Glu Leu Val Lys Arg Lys Arg Ile Glu Ala
35 40 45

Ile Arg Gly GIn Ile Leu Ser Lys Leu Arg Leu Ala Ser Pro Pro Ser
50 55 60

GIn Gly Glu Val Pro Pro Gly Pro Leu Pro Glu Ala Val Leu Ala Leu
65 70 75 80

Tyr Asn Ser Thr Arg Asp Arg Val Ala Gly Glu Ser Ala Glu Pro Glu
85 90 95

Pro Glu Pro Glu Ala Asp Tyr Tyr Ala Lys Glu Val Thr Arg Val Leu
100 105 110

Met Val Glu Thr His Asn Glu Ile Tyr Asp Lys Phe Lys GIn Ser Thr
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115 120 125

His Ser Ile Tyr Met Phe Phe Asn Thr Ser Glu Leu Arg Glu Ala Val
130 135 140

Pro Glu Pro Val Leu Leu Ser Arg Ala Glu Leu Arg Leu Leu Arg Arg
145 150 155 160

Leu Lys Leu Lys Val Glu Gln His Val Glu Leu Tyr Gln Lys Tyr Ser
165 170 175

Asn Asn Ser Trp Arg Tyr Leu Ser Asn Arg Leu Leu Ala Pro Ser Asp
180 185 190

Ser Pro Glu Trp Leu Ser Phe Asp Val Thr Gly Val Val Arg Gln Trp
195 200 205

Leu Ser Arg Gly Gly Glu Ile Glu Gly Phe Arg Leu Ser Ala His Cys
210 215 220

Ser Cys Asp Ser Arg Asp Asn Thr Leu Gln Val Asp Ile Asn Gly Phe
225 230 235 240

Thr Thr Gly Arg Arg Gly Asp Leu Ala Thr Ile His Gly Met Asn Arg
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1245 250 255

Pro Phe Leu Leu Leu Met Ala Thr Pro Leu Glu Arg Ala Gln His Leu
260 265 270

Gln Ser Ser Arg His Arg Arg Ala Leu Asp Thr Asn Tyr Cys Phe Ser
275 280 285

Ser Thr Glu Lys Asn Cys Cys Val Arg GIn Leu Tyr Ile Asp Phe Arg
290 295 300

Lys Asp Leu Gly Trp Lys Trp Ile His Glu Pro Lys Gly Tyr His Ala
305 310 315 320

Asn Phe Cys Leu Gly Pro Cys Pro Tyr Ile Trp Ser Leu Asp Thr Gln
325 330 335

Tyr Ser Lys Val Leu Ala Leu Tyr Asn GIn His Asn Pro Gly Ala Ser
340 345 350

Ala Ala Pro Cys Cys Val Pro Gln Ala Leu Glu Pro Leu Pro Ile Val
355 360 365

Tyr Tyr Val Gly Arg Lys Pro Lys Val Glu Gln Leu Ser Asn Met Ile
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370 375 380

Val Arg Ser Cys Lys Cys Ser
385 390

<210> 75
<211> 336
<212> DNA

<213> Homo sapiens

<400> 75
geectggaca ccaactattg cttcagetee acggagaaga actgetgegt geggeagetg 60

tacattgact tccgeaagga ceteggetgg aagtggatee acgageecaa gggetaceat 120

geeaacttet geetegggee ctgeeectac atttggagee tggacacgea gtacageaag 180

gtectggeee tgtacaacca geataaceeg ggegeetegg cggegeegtg ctgegtgeeg 240

caggegetgg ageegetgee categtgtac tacgtgggee geaageeeaa ggiggageag 300

ctgtccaaca tgategtgeg ctectgeaag tgeage - 336

<210> 76

<211> 112

<212> PRT

<213> Homo sapiens

<400> 76
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Ala Leu Asp Thr Asn Tyr Cys Phe Ser Ser Thr Glu Lys Asn Cys Cys
1 5 10 15

Val Arg GIn Leu Tyr Ile Asp Phe Arg Lys Asp Leu Gly Trp Lys Trp
20 25 30

Ile His Glu Pro Lys Gly Tyr His Ala Asn Phe Cys Leu Gly Pro Cys
35 40 45

Pro Tyr Ile Trp Ser Leu Asp Thr Gin Tyr Ser Lys Val Leu Ala Leu
50 55 60

Tyr Asn GIn His Asn Pro Gly Ala Ser Ala Ala Pro Cys Cys Val Pro
65 70 75 80

Gln Ala Leu Glu Pro Leu Pro Ile Val Tyr Tyr Val Gly Arg Lys Pro
85 90 95

Lys Val Glu GIn Leu Ser Asn Met Ile Val Arg Ser Cys Lys Cys Ser
100 105 110

<210> 77
<211> 1695
<212> DNA
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<213> Homo sapiens

<400> 77
caagcaggat acgtttttct gttgggeatt gactagattg tttgecaaaag tttegeatca 60

aaaacaaaca acaacaacaa aaaaccaaac aactctectt gatctatact ttgagaattg 120
ttgatttctt tttttttatt ctgactttta aaaacaactt ttttttccac ttttttaaaa 180
aatgcactac tgtgtgctga gegcttttet gatectgeat ctggteacgg tegegetcag 240
cetgtctace tgeageacac tegatatgga ceagttcatg cgeaagagga tegaggegat 300
ccgegggeag atcctgagea agetgaaget caccagteee ccagaagact htcctgagcc 360
cgaggaagtc cceceggagg tgatttecat ctacaacage accagggact tgetecagga 420
gaaggegage cggagggegg cegectgega gegegagagg agegacgaag agtactacge 480
caaggaggtt tacaaaatag acatgeegee cticttecee teegaaaatg ccatecegee 540
cactttctac agaccctact teagaattgt tegatttgac gtetcageaa tggagaagaa 600
tgettecaat ttggtgaaag cagagticag agtetttegt ttgeagaace caaaagecag 660
agtgectgaa caacggattg agetatatca gattctcaag tecaaagatt taacatctee 720
aacccagege tacategaca geaaagttgt gaaaacaaga‘ gcagaaggeg aatggetete 780
cttcgatgta actgatgetg ttcatgaatg gettcaceat aaagacagga acctgggatt 840

taaaataage ttacactgtc cetgetgeac ttttgtacea tetaataatt acatcatcec 900
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aaataaaagt gaagaactag aagcaagatt tgcaggtatt gatggeacct ccacatatac 960

cagtggtgat cagaaaacta taaagtecac taggaaaaaa aacagtggga agaccccaca 1020

teteetgeta atgttatige cetectacag acttgagtea caacagacea accggeggaa 1080

gaagegtget tiggatgegg cetattgett tagaaatgtg caggataatt getgectacg 1140

tecactttac attgatttea agagggatet agggtggaaa tggatacacg aacccaaagg 1200

gtacaatgcee aacttetgtg ctggageatg ccegtattta tggagtteag acactcagea 1260

cagcagggtc ctgagettat ataataccat aaatccagaa geatetgett ctecttgetg 1320

cgtgteecaa gatttagaac ctetaaccat tetctactac attggeaaaa cacceaagat 1380

tgaacagctt tctaatatga ttgtaaagte tigeaaatge agetaaaatt cttggaaaag 1440

tggcaagace aaaatgacaa tgatgatgat aatgatgatg acgacgacaa cgatgatget 1500

f

tgtaacaaga aaacataaga gagccttggt tcatcagtgt taaaaaattt ttgaaaagge 1560

ggtactagtt cagacacttt ggaagtitgt gttctgtitg ttaaaactgg catetgacac 1620

aaaaaaagtt gaaggectta ttetacattt cacctacttt gtaagtgaga gagacaagaa 1680

gcaaattttt ttaaa 1695

<210> 78
<211> 414
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<212> PRT

<213> Homo sapiens
<400> 78
Met His Tyr Cys Val Leu Ser Ala Phe Leu Ile Leu His Leu Val Thr

1 5 10 15

Val Ala Leu Ser Leu Ser Thr Cys Ser Thr Leu Asp Met Asp Gln Phe
20 25 30

Met Arg Lys Arg Ile Glu Ala Ile Arg Gly GIn Ile Leu Ser Lys Leu
35 40 45

Lys Leu Thr Ser Pro Pro Glu Asp Tyr Pre Glu Pro Glu Glu Val Pro
50 55 60

Pro Glu Val Ile Ser Ile Tyr Asn Ser Thr Arg Asp Leu Leu Gln Glu
65 70 75 80

Lys Ala Ser Arg Arg Ala Ala Ala Cys Glu Arg Glu Arg Ser Asp Glu
85 90 95

Glu Tyr Tyr Ala Lys Glu Val Tyr Lys Ile Asp Met Pro Pro Phe Phe
100 105 110



10

15

20

25

30

WO 2006/023986

197/217

Pro Ser Glu Asn Ala Tle Pro Pro Thr Phe Tyr Arg Pro Tyr Phe Arg
115 120 125

Ile Val Arg Phe Asp Val Ser Ala Met Glu Lys Asn Ala Ser Asn Leu
130 135 140

Val Lys Ala Glu Phe Arg Val Phe Arg Leu GIn Asn Pro Lys Ala Arg
145 150 155 160

Val Pro Glu GIn Arg Ile Glu Leu Tyr Gln Ile Leu Lys Ser Lys Asp
165 170 175

Leu Thr Ser Pro Thr Gln Arg Tyr Ile Asp Ser Lys Val Val Lys Thr
180 185 190

Arg Ala Glu Gly Glu Trp Leu Ser Phe Asp Val Thr Asp Ala Val His
195 200 205

Glu Trp Leu His His Lys Asp Arg Asn Leu Gly Phe Lys Ile Ser Leu
210 215 220

His Cys Pro Cys Cys Thr Phe Val Pro Ser Asn Asn Tyr Hle Ile Pro
225 230 235 240
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Asn Lys Ser Glu Glu Leu Glu Ala Arg Phe Ala Gly Tle Asp Gly Thr
245 250 255

Ser Thr Tyr Thr Ser Gly Asp Gln Lys Thr Ile Lys Ser Thr Arg Lys
260 265 270

Lys Asn Ser Gly Lys Thr Pro His Leu Leu Leu Met Leu Leu Pro Ser
275 280 285

Tyr Arg Leu Glu Ser GIn GIn Thr Asn Arg Arg Lys Lys Arg Ala Leu
290 295 300

Asp Ala Ala Tyr Cys Phe Arg Asn Val Gln Asp Asn Cys Cys Leu Arg
305 310 315 320 '

Pro Leu Tyr Ile Asp Phe Lys Arg Asp Leu Gly Trp Lys Trp Ile His
325 330 335

Glu Pro Lys Gly Tyr Asn Ala Asn Phe Cys Ala Gly Ala Cys Pro Tyr
340 345 350

Leu Trp Ser Ser Asp Thr Gln His Ser Arg Val Leu Ser Leu Tyr Asn
355 360 365 |
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Thr Ile Asn Pro Glu Ala Ser Ala Ser Pro Cys Cys Val Ser GIn Asp
370 375 380

Leu Glu Pro Leu Thr Tle Leu Tyr Tyr Ile Gly Lys Thr Pro Lys Ile
385 390 395 400

Glu GIn Leu Ser Asn Met Ile Val Lys Ser Cys Lys Cys Ser
405 410

<210> 79
<211> 336
<212> DNA

<213> Homo sapiens

<400> 79
getttggatg cggectattg ctttagaaat gtgeaggata attgetgect acgtecactt 60

tacattgatt tcaagaggga tetagggteg aaatggatac acgaacccaa agggtacaat 120

geeaacttet gigetggage atgeecgtat ttatggagtt cagacactea geacageagg 180

gtectgaget tatataatac cataaatcea gaageatetg cttctecttg ctgegtgtee 240

caagatttag aacctctaac cattctetac tacattggea aaacacccaa gattgaacag 300

ctttctaata tgattgtaaa gtcttgeaaa tgeage 336
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<210> 80
<211> 112
<212> PRT

<213> Homo sapiens
<400> 80
Ala Leu Asp Ala Ala Tyr Cys Phe Arg Asn Val Gln Asp Asn Cys Cys

1 5 10 15

Leu Arg Pro Leu Tyr Ile Asp Phe Lys Arg Asp Leu Gly Trp Lys Trp
20 25 30

Ile His Glu Pro Lys Gly Tyr Asn Ala Asn Phe Cys Ala Gly Ala Cys
35 40 45

Pro Tyr Leu Trp Ser Ser Asp Thr GIn His Ser Arg Val Leu Ser Leu
50 55 60

Tyr Asn Thr 1le Asn Pro Glu Ala Ser Ala Ser Pro Cys Cys Val Ser
65 70 75 80

GlIn Asp Leu Glu Pro Leu Thr Ile Leu Tyr Tyr Ile Gly Lys Thr Pro
85 90 95

Lys Ile Glu GIn Leu Ser Asn Met Ile Val Lys Ser Cys Lys Cys Ser
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100 105 110

<210> 81
<211> 2574
<212> DNA

<213> Homo sapiens

<400> 81

cetgtttaga cacatggaca acaatcccag cgetacaagg cacacagtee gettettegt 60
ceteagggtt gecagegett cetggaagte ctgaagetcet cgeagtgeag tgagttcatg 120
caccttettg ccaagectea gtetttggga tetggggage cegeetggtt ttectecete 180
cttctgeacg tetgetgggg tetetteete tecaggecett geegteceee tggeetetet 240
tcecagetea cacatgaaga tgeacttgea aaggsctctg gtggtcétgg ccetgetgaa 300
ctttgecacg gteagectct ctetgtecac ttgeaccace ttggactteg gecacateaa 360
gaagaagagg gtggaagcea ttaggggaca gatetigage aagetecagge tcaccageee 420
ccetgageea acggtgatga cecacgtece ctateaggte ctggeecttt acaacageac 480
cegggagetg ctggaggaga tgeatgggga gagggaggaa ggetgeacee aggaaaacac 540
cgagtcggaa tactatgeca aagaaatcca taaattegac atgatceagg ggetggegga 600
gcacaacgaa ctggetgtet gecctaaagg aattacctee aaggttttee gettecaatgt 660

giceteagtg gagaaaaata gaaccaacct attcegagea gaatteeggg tettgeggat 720
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gcccaaccee agetetaage ggaatgagea gaggategag ctettecaga tectteggee 780
agatgageac attgccaaac agegctatat cggtggeaag aatctgecea cacggggeac 840
tgeegagtgg ctgtectttg atgteactga cactgtgegt gagtggetgt tgagaagaga 900
gtecaactta ggtetagaaa teageattea ctgteeatgt cacaccttte ageccaatgg 960
agatatcetg gaaaacattc acgaggtgat ggaaatcaaa ttcaaaggeg tggacaatga 1020
ggatgaccat ggecgtggag atetggggeg cetcaagaag cagaaggate acecacaacee 1080
teatetaate cteatgatga ttcececaca ceggetegac aaceegggee aggggggtea 1140
gaggaagaag cgggctttgg acaccaatta ctgetteege aactiggagg agaactgetg 1200
tgtgegeceee ctetacattg acttecgaca ggatetggge tggaagtggg tecatgaace 1260
taagggetac tatgecaact tetgetcagg cecttgecea tacctecgea gtgeagacac 1320
aacccacage acggtgetgg gactgtacaa cacteigaac cetgaageat ctgectegee 1380
tigetgegtg ceccaggace tggageecet gaccateetg tactatgttg ggaggaceee 1440
caaagtggag cagetcteca acatggtggt gaagtettgt aaatgtaget gagaceccac 1500
gtgegacaga gagaggggag agagaaccac cactgeetga ctgeeegete ctegggaaac 1560
acacaagcaa caaaccteac tgagaggect ggageccaca acettegget cegggeaaat 1620

ggctgagatg gaggtttect tttggaacat ttetttettg ctggctetga gaatcacggt 1680
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gotaaagaaa gtgtgggttt ggttagagga aggetgaact cttcagaaca cacagactit 1740
ctgtgacgea gacagagggg atggggatag agg;aaggga tggtaagttg agatgttgtg 1800
tggcaatggg atttgggeta ccctaaaggg agaaggaagg geagagaatg getgggteag 1860
gsccagactg gaagacactt cagatctgag gttggatttg cteattgetg taccacatet 1920
getctaggga atctggatta tgttatacaa ggeaageatt tttttttita aagacaggtt 1980
acgaagacaa agfcccagaa ttgtatetea tactgtetgg gattaaggge aaatctatta 2040
cttttgcaaa ctgtecteta catcaattaa categtgggt cactacaggg agaaaatceea 2100
ggtcatgeag ttectggece atcaactgta ttgggecettt tggatatget gaacgeagaa 2160
gaaagggtgg aaatcaacce teteetgtet geeetetggg tecetectet cacetetece 2220
tegatcatat ttceecttgg acacttggtt agacgectte caggtcégga tgcacattte 2280
tggattgteg ttccatgeag cettggggea ttatgggtet tececeactt cecetecaag 2340
accctgtgtt catttggtgt tectggaage aggtgetaca acatgtgagg cattegggga 2400
agctgeacat gtgecacaca gtgactigge cecagacgea tagactgagg tataaagaca 2460

agtatgaata ttactctcaa aatctitgta taaataaata tttttgggge atectggatg 2520

atttcatctt ctggaatatt gtttctagaa cagtaaaage cttattctaa ggtg 2574
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<210> 82
<211> 412
<212> PRT

<213> Homo sapiens

<400> 82

Met Lys Met His Leu Gln Arg Ala Leu Val Val Leu Ala Leu Leu Asn

1 5 10 15

Phe Ala Thr Val Ser Leu Ser Leu Ser Thr Cys Thr Thr Leu Asp Phe
20 25 30

Gly His Ile Lys Lys Lys Arg Val Glu Ala Ile Arg Gly GIn Ile Leu
35 40 45

Ser Lys Leu Arg Leu Thr Ser Pro Pro Glu Pro Thr Val Met Thr His
50 55 60

Val Pro Tyr Gln Val Leu Ala Leu Tyr Asn Ser Thr Arg Glu Leu Leu
65 70 75 80

Glu Glu Met His Gly Glu Arg Glu Glu Gly Cys Thr Gln Glu Asn Thr
85 90 95

Glu Ser Glu Tyr Tyr Ala Lys Glu Ile His Lys Phe Asp Met Ile Gln
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100 105 110

Gly Leu Ala Glu His Asn Glu Leu Ala Val Cys Pro Lys Gly Ile Thr
115 120 125

¢

Ser Lys Val Phe Arg Phe Asn Val Ser Ser Val Glu Lys Asn Arg Thr
130 135 140

Asn Leu Phe Arg Ala Glu Phe Arg Val Leu Arg Val Pro Asn Pro Ser
145 150 155 160

Ser Lys Arg Asn Glu GIn Arg Ile Glu Leu Phe Gln Ile Leu Arg Pro
165 170 175

Asp Glu His Ile Ala Lys GIn Arg Tyr Ile Gly Gly Lys Asn Leu Pro
180 185 190

Thr Arg Gly Thr Ala Glu Trp Leu Ser Phe Asp Val Thr Asp Thr Val
195 200 205

Arg Glu Trp Leu Leu Arg Arg Glu Ser Asn Leu Gly Leu Glu Ile Ser
210 215 220

Ile His Cys Pro Cys His Thr Phe GIn Pro Asn Gly Asp Ile Leu Glu

PCT/US2005/030151



10

15

20

25

30

WO 2006/023986

206/217

225 230 235 240

Asn Ile His Glu Val Met Glu Ile Lys Phe Lys Gly Val Asp Asn Glu
245 250 255

Asp Asp His Gly Arg Gly Asp Leu Gly Arg Leu Lys Lys Gln Lys Asp
260 265 270

His His Asn Pro His Leu Ile Leu Met Met Ile Pro Pro His Arg Leu
275 280 285

Asp Asn Pro Gly Gln Gly Gly GIn Arg Lys Lys Arg Ala Leu Asp Thr
290 295 300

Asn Tyr Cys Phe Arg Asn Leu Glu Glu Asn Cys Cys Val Arg Pro Leu
305 310 315 320

Tyr Ile Asp Phe Arg Gln Asp Leu Gly Trp Lys Trp Val His Glu Pro
325 330 335

Lys Gly Tyr Tyr Ala Asn Phe Cys Ser Gly Pro Cys Pro Tyr Leu Arg
340 345 350

Ser Ala Asp Thr Thr His Ser Thr Val Leu Gly Leu Tyr Asn Thr Leu
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355 360 365

Asn Pro Glu Ala Ser Ala Ser Pro Cys Cys Val Pro Gln Asp Leu Glu
370 375 380

Pro Leu Thr Ile Leu Tyr Tyr Val Gly Arg Thr Pro Lys Val Glu GIn
385 390 395 400

Leu Ser Asn Met Val Val Lys Ser Cys Lys Cys Ser
405 410

<210> 83
<211> 3213
<212> DNA

<213> Homo sapiens

<400> 83
agagactcaa gatgattcec tttttaccea tgttttctet actattgetg cttattgtta 60

accctataaa cgecaacaat cattatgaca agatettgge tcatagtegt atcaggggte 120
gggaccaagg cccaaatgte tgtgeectte aacagatitt gggeaccaaa aagaaatact 180
teagcacttg taagaactgg tataaaaagt ccatctgtgg acagaaaacg actgttttat 240
atgaatgttg ccctggttat atgagaatgg aaggaatgaa aggetgecea geagttttge 300

ccattgacca tgtttatgge actetgggea tegtgggage caccacaacg cagegetatt 360
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i

ctgacgecte aaaactgagg gaggagateg agggaaaggg atectteact tactttgeac 420
cgagtaatga ggcttgggac aacttggatt ctgatatceg tagaggtttg gagageaacg 480
tgaatgttga attactgaat getttacata gtcacatgat taataagaga atgttgacca 540
aggacttaaa aaatggcatg attattectt caatgtataa caatttgggg cttttcatta 600
accattatce taatggggtt gtcactgtta attgtgeteg aatcatecat gggaaccaga 660
ttgcaacaaa tggtgttgtc catgtcattg acegtgtgcet tacacaaatt ggtacctecaa 720
ttcaagactt cattgaagea gaagatgacc ttteatcttt tagageaget gecatcacat 780
cggacatatt ggaggccctt ggaagagacg gteacttcac actetttget cccayccaatg 840
aggcttttga gaaacttcca cgaggigtee tagaaaggtt catgggagac aaagtggett 900
ccgaagetct tatgaagtac cacatcttaa atactcteca gtgttetgag tetattatgg 960
gaggagcagt ctttgagacg ctggaaggaa atacaattga gataggatgt gacggtgaca 1020
gtataacagt aaatggaatc aaaatggtga acaaaaagga tattgtgaca aataatggtg 1080
tgatccattt gattgatcag gtectaatte ctgattetge caaacaagtt attgagetgg 1140
ctggaaaaca geaaaccacc ttcacggate ttgtggeeea attaggettg geatetgete 1200
tgaggccaga tggagaatac actttgetgg cacctgtgaa taatgeattt tetgatgata 1260

cteteageat ggttcagege cteettaaat taattetgea gaateacata ttgaaagtaa 1320
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aagttggecet taatgagett tacaacggge aaatactgga aaccategga ggeaaacage 1380

tecagagtett cgtatategt acagetgtcet geattgaaaa ttcatgeatg gagaaaggga 1440

gtaagcaagg gagaaacggt gegattcaca tattcegega gatcatcaag ccageagaga 1500

aatccctcea tgaaaagtta aaacaagata agegctttag caccttecte ageetactig 1560

aagctgeaga cttgaaagag ctectgacac aacctggaga ctggacatta tttgtgecaa 1620

ccaatgatgce ttttaaggga atgactagtg aagaaaaaga aattctgata cgggacaaaa 1680

atgctcttea aaacatcatt ctttatcace tgacaccagg agttttcatt ggaaaaggat 1740

ttgaacctgg tgttactaac attttaaaga ccacacaagg aagcaaaate tttctgaaag 1800

aagtaaatga tacacttctg gtgaatgaat tgaaatcaaa agaatctgac atcatgacaa 1860

caaatggtgt aattcatgtt gtagataaac tectetatce ageagacaca cetgttggaa 1920

atgatcaact getggaaata cttaataaat taatcaaata catccaaatt aagtttgttc 1980

gtggtageac cttcaaagaa atcceegtga ctgtetatac aactaaaatt ataaccaaag 2040

ttgtggaacc aaaaattaaa gtgattgaag geagtcttca gectattate aaaactgaag 2100

gacccacact aacaaaagtc aaaattgaag gtgaacctga attcagactg attaaagaag 2160

gtgaaacaat aactgaagtg atccatggag agccaattat taaaaaatac accaaaatca 2220

ttgatggagt gectgtggaa ataactgaaa aagagacacg agaagaacga atcattacag 2280
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gtcetgaaat aaaatacact aggatttcta ctggaggtgg agaaacagaa gaaactetga 2340

agaaattgtt acaagaagag gtcaccaagg tcaccaaatt cattgaaggt ggtgatggte 2400

atttatttga agatgaagaa attaaaagac tgettcaggg agacacacce gtgaggaagt 2460

tgeaagecaa caaaaaagtt caaggttcta gaagacgatt aagggaaggt cgttcteagt 2520

gaaaatccaa aaaccagaaa aaaatgttta tacaacccta agtcaataac ctgaccttag 2580

aaaattgtga gagecaagtt gacttcagga actgaaacat cageacaaag aagcaatcat 2640

caaataattc tgaacacaaa tttaatattt ttttttctga atgagaaaca tgagggaaat 2700

tgtggagtta geetectgtg gtaaaggaat tgaagaaaat ataacacctt acaccetttt 2760

teatcttgac attaaaagtt ctggetaact ttggaateca ttagagaaaa atcctigtca 2820

ccagatteat tacaattcaa atcgaagagt tgtgaactgt tatcccattg aaaagaccga 2880

geettgtatg tatgttatgg atacataaaa tgcacgeaag ccattatete tecatggeaa 2940

gctaagttat aaaaataggt gettggtgta caaaactttt tatatcaaaa ggetttgecac 3000

atttctatat gagtgggttt actggtaaat tatgttattt titacaacta attttgtact 3060

ctcagaatgt ttgtcatatg cttctigeaa tgcatatttt ttaatctcaa acgtttcaat 3120

aaaaccattt ttcagatata aagagaatta cttcaaattg agtaattcag aaaaactcaa 3180

gatttaagit anaaagtggt ttggacttgg gaa 3213
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<210> 84
<211> 836
<212> PRT

<213> Homo sapiens
<400> 84
Met Ile Pro Phe Leu Pro Met Phe Ser Leu Leu Leu Leu Leu Ile Val

1 5 10 15

Asn Pro Ile Asn Ala Asn Asn His Tyr Asp Lys Ile Leu Ala His Ser
20 25 30

Arg Ile Arg Gly Arg Asp Gln Gly Pro Asn Val Cys Ala Leu Gln Gln
35 40 45

Ile Leu Gly Thr Lys Lys Lys Tyr Phe Ser Thr Cys Lys Asn Trp Tyr
50 55 60

Lys Lys Ser Ile Cys Gly Gln Lys Thr Thr Val Leu Tyr Glu Cys Cys
65 70 75 80

Pro Gly Tyr Met Arg Met Glu Gly Met Lys Gly Cys Pro Ala Val Leu
85 90 95
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Pro Ile Asp His Val Tyr Gly Thr Leu Gly Ile Val Gly Ala Thr Thr
100 105 110

Thr GIn Arg Tyr Ser Asp Ala Ser Lys Leu Arg Glu Glu Ile Glu Gly
115 120 125

Lys Gly Ser Phe Thr Tyr Phe Ala Pro Ser Asn Glu Ala Trp Asp Asn
130 135 140

Leu Asp Ser Asp Ile Arg Arg Gly Leu Glu Ser Asn Val Asn Val Glu
145 150 155 160

Leu Leu Asn Ala Leu His Ser His Met Ile Asn Lys Arg Met Leu Thr
165 170 175

Lys Asp Leu Lys Asn Gly Met Ile Ile Pro Ser Met Tyr Asn Asn Leu
180 185 190

Gly Leu Phe Ile Asn His Tyr Pro Asn Gly Val Val Thr Val Asn Cys
195 200 205

Ala Arg Ile Ile His Gly Asn GIn Ile Ala Thr Asn Gly Val Val His
210 215 220
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Val Ile Asp Arg Val Leu Thr Gin Ile Gly Thr Ser Ile Gln Asp Phe
225 230 235 240

Ile Glu Ala Glu Asp Asp Leu Ser Ser Phe Arg Ala Ala Ala Ile Thr
245 250 255

Ser Asp Ile Leu Gfu Ala Leu Gly Arg Asp Gly His Phe Thr Leu Phe
260 265 270

Ala Pro Thr Asn Glu Ala Phe Glu Lys Leu Pro Arg Gly Val Leu Glu
275 280 285

1

Arg Phe Met Gly Asp Lys Val Ala Ser Glu Ala Leu Met Lys Tyr His
290 295 300

Ile Leu Asn Thr Leu GIn Cys Ser Glu Ser Ile Met Gly Gly Ala Val
305 310 315 320

Phe Glu Thr Leu Glu Gly Asn Thr Ile Glu Ile Gly Cys Asp Gly Asp
325 330 335

Ser Ile Thr Val Asn Gly Ile Lys Met Val Asn Lys Lys Asp Ile Val
340 345 350
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Thr Asn Asn Gly Val Ile His Leu Ile Asp Gln Val Leu Ile Pro Asp
355 360 365

Ser Ala Lys Gln Val lle Glu Leu Ala Gly Lys GIn Gln Thr Thr Phe
370 375 380

Thr Asp Leu Val Ala Gln Leu Gly Leu Ala Ser Ala Leu Arg Pro Asp
385 390 395 400

Gly Glu Tyr Thr Leu Leu Ala Pro Val Asn Asn Ala Phe Ser Asp Asp
405 410 415

Thr Leun Ser Met Val Gln Arg Leu Leu Lys Leu Ile Leu Gln Asn His
420 425 430

Ile Leu Lys Val Lys Val Gly Leu Asn Glu Leu Tyr Asn Gly GIn Ile
435 440 445

Leu Glu Thr lle Gly Gly Lys GIn Leu Arg Val Phe Val Tyr Arg Thr
450 455 460

Ala Val Cys Ile Glu Asn Ser Cys Met Glu Lys Gly Ser Lys GIn Gly
465 470 475 480
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Arg Asn Gly Ala Ile His Ile Phe Arg Glu Ile Ile Lys Pro Ala Glu
485 490 495

Lys Ser Leu His Glu Lys Leu Lys GIn Asp Lys Arg Phe Ser Thr Phe
500 505 510

Leu Ser Leu Leu Glu Ala Ala Asp Leu Lys Glu Leu Leu Thr Gln Pro
515 520 525

Gly Asp Trp Thr Leu Phe Val Pro Thr Asn Asp Ala Phe Lys Gly Met
530 53§ 540

Thr Ser Glu Glu Lys Glu Ile Leu Ile Arg Asp Lys Asn Ala Leu Gln
545 550 555 560

Asn Ile Ile Leu Tyr His Leu Thr Pro Gly Val Phe Ile Gly Lys Gly
565 570 575

Phe Glu Pro Gly Val Thr Asn Ile Leu Lys Thr Thr Gin Gly Ser Lys
580 585 590

Ile Phe Leu Lys Glu Val Asn Asp Thr Leu Leu Val Asn Glu Leu Lys
595 600 605
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Ser Lys Glu Ser Asp Ile Met Thr Thr Asn Gly Val Ile His Val Val
610 615 620

: s
Asp Lys Leu Leu Tyr Pro Ala Asp Thr Pro Val Gly Asn Asp Glu Leu

625 630 635 640

Leu Glu Ile Leu Asn Lys Leu Ile Lys Tyr Ile Gln Xle Lys Phe Val
645 650 655

Arg Gly Ser Thr Phe Lys Glu Ile Pro Val Thr Val Tyr Thr Thr Lys
660 665 670

Ile Ile Thr Lys Val Val Glu Pro Lys Ile Lys Val lle Glu Gly Ser
675 680 685

Leu Gln Pro Ile Ile Lys Thr Glu Gly Pro Thr Leu Thr Lys Val Lys
690 695 700

Ile Glu Gly Glu Pro Glu Phe Arg Leu Ile Lys Glu Gly Glu Thr Ile
705 710 715 720

Thr Glu Val Ile His Gly Glu Pro Ile Ile Lys Lys Tyr Thr Lys Ile
725 730 735
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Ile Asp Gly Val Pro Val Glu Ile Thr Glu Lys Glu Thr Arg Glu Glu
740 745 750

Arg Ile Ile Thr Gly Pro Glu lle Lys Tyr Thr Arg Ile Ser Thr Gly
755 760 765

Gly Gly Glu Thr Glu Glu Thr Leu Lys Lys Leu Leu Gln Glu Glu Val
770 775 780

Thr Lys Val Thr Lys Phe Ile Glu Gly Gly Asp Gly His Leu Phe Glu
785 790 795 800

Asp Glu Glu Ile Lys Arg Leu Leu Gln Gly Asp Thr Pro Val Arg Lys |
805 810 815

Leu Gln Ala Asn Lys Lys Val Gln Gly Ser Arg Arg Arg Leu Arg Glu
820 825 830

Gly Arg Ser GIn
835
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