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Hem: desnosone Assenbly Backgr ound When oﬁqzmﬁfj
of the body are forned, they develop in neatly organi zed arrays. Ote

cell groups of one kLnd'are separated fromcells of another kind by fI
strips of connective tissue called basenent nenbranes. In skin, for

I nstance, the superficial Iayer of epidern%i cells adheres to the

under | yi ng basenent nenbrane s as a barrier
bet ween the epi der mal & ‘ e 2
underneath. A simlar arrangeneiemifiess iRY he I|n|ng of the gut.

Basenent nenbranes have been inpli catg_g_'qrc_gtﬁ%g_e‘ggrovwh attachnent,
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adhesi on recep or use to attach to the
nenbrane i s €glledorenre ini ther ddsdnabPinEhec®BBtor. is formed by a
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adhesi on phenofena 1 n Intégrins are .
microscopically clear region that resides in close

approximation to the overlying cells; b) the lamina densa, an .
electron dense region of 20-300 nm in width; and c¢) the
sublamina densét_ that contains anchoring fibrils,
microfibriliar bundles and collagen fibers.
Many different types of compounds have now been localized
to the basement membrane. Some of these compounds are
‘ 1aminin, collagen IV and heparin sulfate proteoglycans
' (Verrando et al. Exp. Cell Res. (1987), 170:116-128). 1In
‘addition, specific basement membranes include other
bielogically active components, such as nidogen and entactin.
| | The principal cell adhesion receptor that epidermal cells
| use to attach to the basement membrane is called a684. This
transmembrane receptor  is formed by a combination of two
protein moieties o6 and 4. The o6 and p4 proteihs are
derived from different genes that have been found to be part
{ of the integrin family. '
Integrins are versatile family cell adhesion receptors.
So far, approximately twenty members have been discovered in
the  integrin family. These molecules are involved in many
types ‘of cell adhesion phenomena in the body. Integrins are



signal | i'ng nmol ecul es that can translate environnental cues into cellular

| nstiructi ons. Further, integrins can also transmt signals in the
reverse direction, fromthe cell interior to the exterior. This has been
illustrated in non- adherent cells, such as |ynphocytes. Stinmul ation

of the T-cell antigen receptor, or of the CD3 conpl ex, augnents the
affinity of certain integrins for their resqective ligands. Unfortunately,
in adherent cells, changes in the affinities of integrins have been nore
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i integrin wmay actively contribute to modifying cell shape or
| migration.

Many epithelial cells interact with the underlying
extracellular matrix via a junction called the hemidesmosome
(Staehelin, (1974) Int. Rev. Cytol., 39:191-278). Over the
i last few years there has been considerable progress in the
E biochemical characterization of this junction (Schwartz, et
al., (1990) Annu. Rev. Cell Biol., 6:461-491). The
hemidesmosome, with ité associated structures such as
" intermediate filaments and anchoring fibrils, forms an
adhesion complex. Disruptions of the epithelial-~connective
| tissue interaction are often accompanied by diéruption of the
hemidesmosome complex. For example, in certain blistering
skin diseases such as junctional epidermolysis bullosa where
epithelial cell-connective tissue interaction is abnormal, it
has been proposed that there is a biochemical modification in
or loss of a basement membrane zone-associated component of
the hemidesmosome.

Two high molecular weight intracellular components of the
hemidesmosome have been identified and characterized with the
aid of antisera from patients suffering from bullous



-3 - -penphigoid. This autoi mune disease results in a disruption of the

i nt:eractions between epithelial cells and connective tissue simultaneously
with loss of hem desnobsone integrity (Chapman et al., (1990) British. J.
Dermatol ., 123:137-144). Accordingly, it was discovered that bullous
penphi goi d patients were produci ng anti bodi es agai nst hem desnosone
conponents. Two hem desnosone rel at ed bullgus penphi goid (BP) antigens have
been previously described (Kl atte, et al. 1989) One BP antigen is a
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al ong the basaitigensictavel héenr prebliadddy cdesinised cqKlaltices 888 Gallgnes
et al. Cell I%gégau%atlon (1991), 2:427-438). These results suggested that
integrins (e err] may play an inportant role in the assenbly and

adhesi ve functi on®ng BRangdgedsdaes. 230 kD polypeptideothaktmayfant ashare
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the ox8, integrin heterodimer (Stepp, et al., (1990) Proc.
Natl. Acad. Sci. USA, 87:8970-8974; Jones, et al., (1991) Cell
Regul., 2:427-438; Sonnenberg, et al., (1991) J. Cell Biol.,
113:907-917; Kurpakus, et al., (1991) J. Cell Biol., 115:1737-
1750) . The o8, heterodimer has been localized to

hemidesmosomes along the basal surfaces of the rat bladder
carcinoma cell line 804G (Jones et al. Cell Regulation (1991),
2:427-438) . These results suggested that integrins (e.g. og8,)
may play an important role in the assembly and adhesive
functions of hemidesmosomes. '

Various prior art efforts have focused on purifying
adhesion-facilitating proteins found in basement membrane.
1 For example, Burgeson, et al., Patent Cooperation Treaty
l Application No. W092/17498, disclose a protein which they call

kalinin. Kalinin is said to facilitate cell adhesion to
I substrates; however, this material is apparently inactive with
respect to hemidesmosome formation. See also, Marinkovich, et
{ al., J. Cell Biol. (1992), 119:695-703 (k-laminin); Rouselle,
| et al., J. Cell. Biol. (1991), 114:567-576 (kalinin); and
Marinkovich, et al., J. Biol. Chem. (1992), 267:17900-17906
(kalinin) .



(kal i nivn) . Simlarly, a basenent glycoprotein of about 600
kD .made up of polypeptides in the range of 93.5 kD to 150 kD has been
rdentified, and is known as GB3 or nicein. See, e.g., Verrando, et al.,
Bi ochi m Bi ophys. Acta (1988) ; 942:45-56 and Hsi, et al., Placenta
(1987), 8:209-217. None of these materials have been effective in
generating formation of hem desnobsones, either in vitro or in vivo.
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(Riddelle et al., (1991) J. Cell Biol., 112:159-168; Hieda et
al., (1992) J. Cell Biol., 116:1497—1506). Such cells are at
last allowing detailed cell and biochemical analysis of the
dynamics of hemidesmosome assembly.

For instance, it has been reported that substratum-
associated staining by anti-hemidesmosome antibodies is
greatly diminished in 804G cell.cultures that enter in vitro
wound sites (Riddelle et al., (1992) J. Cell Sci., 103: 475-
490) . However, as closure of the wound became complete, anti-
hemidesmosome staining along the substratum-attached surface
was evident in the cells.

.There are, however, many epithelial cells that do not
attach to tissue culture dishes in a normal fashion, even
after treatment with various growth factors. These cells do
not produce normal hemidesmosomes or grow to resemble their in
vivo phenotype. It would provide a tremendous advantage to
have a system that was capable of maintaining epithelial cell
growth in vitro wherein the cells maintained their normal
phenotype.

! Nearly two million Americans are afflicted with Type I
| (insulin-dependent) diabetes, in which the pancreas has lost
its ability to secrete insulin due to an autoimmune disorder
in which the insulin-secreting beta cells, found within the



(i nsulih-dependent) diabetes, in which the pancreas has lost its ability to
secrete insulin due to an autoi mune di sorder in which the '

i nsulin-secreting beta cells, found within the islet cells of
t he pancreas, are destroyed. Although insulin injections can conpensate for
beta cell destruction, blood sugar levels can still fluctuate dramatically.

The inpaired ability to take up glucose fromthe blood results in side
reactions in which toxic products accunul abe, |eading to conplications
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due to transplantation using tissue derived from either cadavers or

human fetuses. This procedure has had wmoderate success.

Among the transplants from cadavers performed worldwide, the

transplanted tissue survived for a full year in about 20% of
| recipients. Ten of these recipients are now insulin-
independent, while others have a greatly reduced need for
insulin. The main problems associated with islet cell
transplantation include rejection by the immune system and the
autoimmune disorder which caused the disease in the first
place which, if 1left unchecked, will also destroy the
transplanted islet cells.

Islet-like cell clusters (ICCs) are composed of a
heterogeneous cell population. In addition to epithelial
cells which differentiate to form the endocrine, exocrine and
ductal tissues, the clusters contain many stromal cells,
primarily fibroblasts and endothelial cells. The presence of
large numbers of stromal cells complicates the issue due to
difficulties in gquantitating important measures of
differentiation such as insulin content per cell (Beattie et
al., (1991) J. Clin. Endocrinol. Metab., 73:93-98). Also, the
effects of growth and differentiation factors on endocrine



difficulties in guantitating | nportant neasures of differentiation
such as insulin content per cell (Beattie et al., (1991) J. din
Endocrinol. Metab., 73:93-98). Also, the effects of growh and
differentiation factors on endocrine

-6 - precursor cells fromICCs are conplicated by the presence of stronal
cells. Fetal pancreatic tissue has certain advantages over adult
pancreas as a source of islet cells including its greater content of islets
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1991) were abhﬁnimlgﬂngrahe mmsulsavsnerdiab@p1¢|¢mm@iz§ati¢m@ nnnolayers
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of avail abl e thés¢ chidterfonis limited because only 100~ 200 can.be obtained
per pancréas (sandler et al., (1985) Diabetes, 34:1113-1119;
Otonkoski et al., (1988) Acta. Endocrinol., 118:68-76). Kover
and Moore (Diabetes, 38:917-924, 1989) obtained 200-300 islets
from a 17 week fetal pancreas, still not enough to be

f clinically useful. Finally, Simpson et al. (Diabetes, 40:
800-808, 1991) were able to generate insulin-secreting,
fibroblast-free monolayers of human fetal pancreas plated on
bovine corneal matrix, although adegquate numbers of cells for
clinical tranéplantation were still not obtained. Although
only a small number of cells within the clusters stain
positively for the different pancreatic hormones, they
differentiate efficiently into mature endocrine cells
following transplantation into nude mice (Sandler et al.,
(1985) Diabetes, 34:1113-1119).

Expansion of the pool of available islet cells for
transplantation is highly desirable because the current
technology will not produce enough cells for routine
transplantation. |

Summary of the Invention
One embodiment of the present invention is an article of

manufacture comprising a biocompatible shaped article adapted



transptantation is highly desirable because the current technology wll not
preduce enough cells for routine transplantation. ' Summary
of the Invention One enbodi ment of the present invention is an article
of manufacture conprising a bioconpatible shaped article adapted

-7- for use in vivo in a mammual, and a hem desnosone fornmation-
facilitating protein conposition on the shaped article. Advantageously, the
protein conposition on the article is deposited by a tunor cell |ine of
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aspect of this preferred embodiment, the article is made of or

coated with a synthetic polymer. Preferably, this polymer is

either polyester or nylon.

Another embodiment of the present invention is a
composition for use in growing mammalian cells. This
composition comprises the extracellular matrix protein of a
mammalian cell, wherein the protein has the property of
promoting hemidesmosome formation in cells contacting the
protein, in a pharmaceutically acceptable carrier.

One additional embodiment of the present invention is the
proteinaceous extracellular matrix proteins deposited by the
cell line 804G, in substantially isolated form.

Still another embodiment of the invention is an isolated
polypeptide having hemidesmosome-promoting activity consisting
essentially of a 150 kD 804G matrix protein that includes the
sequence of SEQ ID NO: 1.

In another preferred embodiment, there is provided a
method of generating skin for allograft use comprising
culturing epidermal cells onto a shaped article and growing
cells under skin growth-promoting conditions.

A further embodiment of the invention is a method for
increasing epidermal cell adhesion to a target surface,



essentially of a 150 kD 804G matrix protein that includes the sequence of
SE®Q ID NO 1. I n anot her preferred enbodi nent, there is provided a
met hod of generating skin for allograft use conprising culturing epidernal
cells onto a shaped article and grow ng cells under skin growt h-pronoting
condi ti ons. A further enbodi nent of the invention is a nethod for

I ncreasing epidermal cell adhesion to a target surface,

-8- conprising coating the surface with-tehe 804G matrix. Preferably, the
cells are periodontal cells. I n anot her aspect of this preferred

enbodi nent, theprésingdhesabingccrhe eswifase Amidinattiheel y804Ge wattix.
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cells. preferably, the pancreas is human and the 804G matrlx:protelns
are solid phase proteins attached to a substrate. Another
aspect of the invention provides that the 804G matrix is
derived from 804G rat bladder carcinoma cells.

Another embodiment of the invention is a method for the
generation of hormone-producing cells by producing expanded
endocrine precursor cells and transplanting these cells into
a mammal. Preferably, these cells are pancreatic islet cells,
the hormone is insulin and the transplantation site is either
the kidney, lung or liver.

The present invention also provides expanded endocrine
precursor cells which are preferably fetal pancreatic islet
precursor cells.

Detailed Description

The present invention includes the discovery that certain
cell lines produce an extracellular matrix that is capable of
stimulating cellular adhesion and hemidesmosome assembly in
other cells subsequently grown on the matrix. One such cell
line is the bladder carcinoma cell line 804G. This cell line
is described by Izumi, et al., (Cancer Res., 41!405-409, 1981)
and is maintained in permanent collection in the laboratory of
inventor Jonathan C. R. Jones, from whom the cell line is
readily available. This cell line is also available from
Ryoichi  Oyasu, Department of Pathology, Northwestern



Det ai | ed Description The present invention includes the discovery that

certain cell lines produce an extracellular matrix that is capabl e of
stinmulating cellular adhesi on and hem desnbsone assenbly in other cells
subsequently grown on the matrix. One such cell line is the bl adder
carcinoma cell line 804G This cell line is described by Izum, et al.,.
(Cancer Res., 41:405-409, 1981) and is nmaintained in pernmanent collection
in the | aboratory of inventor Jonathan C. R9-Jones, fromwhomthe cell line
is readily available. This cell line is also available from Ryoich

Oyasu, Depar PréNerséty Maéhepbg§chooNorEpigager ntllinois. The 804G cell
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useful 804G matpbx_ protein (the 150 kD protein) has been sequenced, and
that partial sequence is,|isted herein.,as_S The present
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hem desnosone assen@i 4un| I ke | m oins and rgl at ea m)iecul es that have
been purified in th %‘F grrugtyral data have| PRER: ARVELRPRGW SRSt FAtdaT
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upon the natrimatofit ontains novel laminin-like molecules that participate
' in hemidesmosome assembly (unlike laminins and related
molecules that have been purified in the prior art).

A novel matrix can now be prepared, produced by such
cells as 804G cells, that can modulate the organization of

| hemidesmosomal antigens in unrelated cells maintained upon it.

| This effect appears specific to hemidesmosomal elements since
adhesion plaque components do not obviously change their
localization in cells maintained upon the matrix of the
present invention.

To demonstrate this new discovery, evidence is provided
that the murine 804G matrix was capable of inducing assembly
of "mature" hemidesmosomes in human epidermal carcinoma
(8CC12) cells. It can be appreciated that it is uncommon to
find compounds from murine cells that have such a profound
affect on human tissue. 1In these experiments, described in
more detail belcw,.an increased number of hemidesmosome-like
structures were found in SCCl12 cells maintained upon the 804G
matrix as compared to control experiments wherein SCCl2 cells
were grown on rat tail collagen. Moreover, the majority of
these hemidesmosome-like structures in the 804G matrix grown
cells were in contact with the cell substrate and possessed
basal dense plates. The latter structures are often used as



present invention. To denonstrate this new di scovery, evidence is
previded that the murine 804G matri x was capabl e of inducing assenbly of
"mat ure" hem desnosones in human epi dermal carci noma (SCC12) cells. It can
be appreciated that it is uncomon to find conpounds frommurine cells that
have such a profound affect on human tissue.  In these experinents,
described in nore detail below, an increased nunber of hem desnosone-|ike
structures were found in SCC12 cells mai it&imed upon the 804G matrix as
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stimulate cell attachment and hemidesmosome formation.

One major use contemplated for the active components of
the matrix of the present invention is in cell growth and
attachment. A substrate upon which cells are to be grown is
coated with the matrix or with purified hemidesmosome-
promoting components thereof. The cells to be grown are then
plated or applied to the substrate, and grown on the matrix.
Such cells, including human cells in vitro and in vivo, will
grow in an organized fashion on the substrate and will form
hemidesmosomes. Hemidesmosome formation is a major advantage,

: because it greatly enhances the attachment of the cells to the
! substrate. Furthermore, it appears that the organization of
cells growing on the matrix is significantly more advanced,
i more tissue-like, than cells grown without the matrix of the
present invention. '

The substrate used herein may be any desired substrate.
For laboratory use, the substrate may be as simple as glass or
plastic. For use 1in vivo, the substrate way be any
biologically compatible material on which cells can grow.
Suitable substrate materials may include shaped articles made
of or coated with such materials as collagen; regenerated
: collagen; polylactic acid;. biocompatible metals such as



pl ated or applied to the substrate, and grown on the matrix. Such cells,

I ncl udi ng human cells in vitro and in vivo, will grow in an organized
fashion on the substrate and will form hem desnbsones. Hem desnosone
formation is a maj or advantage, because it greatly enhances the attachnent
of the cells to the substrate. Furthernore, it appears that the -

organi zation of cells growing on the matrix is significantly nore advanced,
nore tissue-like, than cells growmn w thoutlthe matrix of the present

i nventi on. The substrate used herein may be any desired_substrate. For
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prostheses for dental” inplantation my bé treated with the 804G natrix to
stiml ate peMSdditeh Hi%xt tachment. Existing teeth may simlarly be
coated with the nuine Xxpasxtdcular use of the present invention is to

increase epidermal cell adhesion to target surfaces. For

instance, prostheses for dental implantation may be treated
with the 804G matrix to stimulate periodontal cell attachment.
Existing teeth may similarly be coated with the matrix as a
treatment for gum (junctional epithelium) disease, such as
gingivitis. Where a substrate is made of a natural or
synthetic bioerodible material in the form of a sheet or
fabric, such as woven or bonded collagen or polylactic acid,
the matrix materials may be applied to the surface thereof or
mixed in with the composition. Cells (such as epidermal
‘cells) may then be grown on the matrix ex wvivo to form
‘transplantable or implantable materials; alternatively, the
materials may be implanted and cells wmay be permitted to
attach in vivo.

In one particular embodiment of the present invention,
the matrix is agpplied by directly growing matrix-secreting
cells or by coating of matrix onto particular articles. These
articles, which form particular embodiments of the present
invention, include any implantabie article that is placed in
contact with or that extends through epithelial cells. It
particularly includes, for example, articles that extend from
inside an individual out through the skin. Such articles



treatnment for gum (junctional epithelium disease, such as gingivitis.
Where a substrate is made of a natural or synthetic bioerodible material in
the formof a sheet or fabric, such as woven or bonded col | agen or
polylactic acid, the matrix materials nmay be applied to the surface thereof
or mxed in with the conposition. Cells (such as epidermal cells) may
then be grown on the matrix ex vivo to farmm-transpl antabl e or inplantable
materials; alternatively, the materials may be inplanted and cells may be
pernmitted toisidlade i eMéotarodes, |othee padrstrsgr embadiemnt ehnnhbdas,
present inventli e LX. 1S ' by di | NG s .
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to the cornea.

Another preferred embodiment of the present invention is
the growth of increased numbers of endocrine precursor cells.
Particularly interesting are pancreatic islet cell precursors.
For example, fetal pancreatic islet-like cell clusters may be
grown in vitro in the presence of one or more of the 804G
matrix-type proteins for transplantation into diabetic
patients. These matrix proteins will increase the vield of
fetal ICCs for transplantation and will thus solve the
established need for greater numbers of these cells. Since
the matrix of the NBTII rat bladder carcinoma cell line is
also able to promote increased epidermal cell growth, its use
as a matrix for the growth of fetal pancreatic ICCs is
advantageously envisioned, as is any such "804G" matrix
protein, including all such proteins secreted by cell lines
which are capable of promoting hemidesmosome formation in
epidermal cells. In addition, the inclusion of growth factor
in the ICC culturé medium will further increase the yield of
fetal pancreatic ICCs.

The resulting cell clusters will differentiate into
functional pancreatic endocrine cells after transplantation
into mammals, preferably humans, and will reduce or eliminate



Particularly interesting are pancreatic islet cell precursors. For exanple,
fetal pancreatic islet-like cell clusters may be grown in vitro in the
presence of one or nore of the 804G matri x-type proteins for
transplantation into diabetic patients. These matrix proteins will increase
the yield of fetal ICCs for transplantation and will thus solve the
establ i shed need for greater nunmbers of thek® cells. Since the matrix of

the NBTI| rat bl adder _.carcipoma cel] |line is also able to pronote increased
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matrix. The present invention may be practiced with thel
complete, active matrix from 804G cells or a functionally
equivalent matrix from other cells, and may also be practiced
with any one of the individual protein components of the
matrix which promotes hemidesmosome formation. {Such
components can be empirically determined by isolating each
component and testing it in accordance with the methods
described herein.)

In addition to the active matrix and the active
components thereof, the present invention also includes shaped
articles coated with those materials. Preferably, those
shaped articles are formed of materials other than glass, and
include such forms as sheets, fabrics, prostheses, metal
articles, bioerodible articles, and implantable articles.

Furthermore, pharmaceutical preparations of the active
matrix or it's active components are contemplated. These
preparations can be in any suitable form, and generally
comprise the active ingredient in combination with any of the
well known pharmaceutically acceptable carriers. The matrix
material may be harvested (as by scraping, abrading, or



matri x. ~The present invention nmay be practiced with the conplete, active
matrtx from 804G cells or a functionally equivalent matrix from ot her
cells, and may al so be practiced with any one of the individual protein
conponents of the matrix which pronotes hem desnposone formation.
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Finally, eplthellal cells of various types may be grown

on the substrates or with the compositions contemplated
herein.

Example 1
Preparation of 804G Cell Matrix

To begin biochemical characterization of the matrix
secreted by the 804G cells, we followed the procedure of
Gospodarowicz (1984). Briefly, rat bladder carcinoma 804G
cells (American Type Culture Collection, Rockville, MD; ATCC
CRL 11555) were maintained at 37°C in MEM with Earle’s salts
supplemented with 50 U/ml penicillin, 50 upg/ml streptomycin
and 10% FCS (Gibc¢o, Grand Island, NY). This medium contains
approximately 1.9mM Ca?'.

The 804G cells were grown to confluency on either plastic
Petri dishes or glass coverslips. The culture medium was then
discarded and the cells washed in sterile PBS. The cells were
removed from :their ‘matrix by treatment for S wminutes in
sterile 20 mM NH,OH, followed by three rapid washes with
sterile distilled water.

The matrix was removed from the substrate by
solubilization in 8M urea, 1% sodium dodecyl sulfate (SDS) in



Co., Easton PA (1975). Finally, epithelial cells of various types may
be grown on the substrates or with the conpositions contenpl ated herein.
Exanmple 1 Preparation of 804G Cell Matrix To begin

bi ochem cal characterization of the matrix secreted by the 804G cells, we
foll owed the procedure of- Gospodarowi cz (1984). Briefly, rat bl adder

carci noma 804G cells (Anerican Type Cul turasCol |l ection, Rockville, MD, ATCC
CRL 11555) were maintained at 37[err]Cin MEMw th Earle's salts
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The 804G matri x tlde Hrofl was anapblyzed od |um Do ec
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PAGE’ the standard well known methods. Amido black stains of the dyed
protein samples were transferred to the nitrocellulose

indicating a successful completion of the Western Blotting
procedure. - )
Example 2
Concanavalin Binding to 804G Matrix

A strip of the Western Blot nitrocellulose containing
separated matrix proteins was incubated with Concanavalin A.
Non-specific protein binding to the matrix molecules was
blocked by first incubating the strip for 30 minutes at room
temperature with 2% (w/v) polyvinylpyrrolidone in PBS.
Concanavalin A was added to the blocking buffer and the filter
was then incubated with gentle shaking at room temperature.
Horse radish peroxidase (HRP) was added to visualize
Concanavalin A binding.

Four matrix polypeptides of 135, 140, 150 and 400 kD were
recognized by Concanavalin A. ' As is known in the art
Concanavalin A binding indicates that these matrix components
are glycosylated. To identify proteins on the Western Blot
that were speéific to the matrix, we raised pochlonal and
monoclonal antibodies.

o ' Example 3
Production of Polyclonal Antibodies Against the 804G Matrix



separat ed pol ypeptides were transferred to nitrocellul ose by standard wel |
known met hods. Am do bl ack stains of the dyed protein sanples were
transferred to the nitrocellul ose indicating a successful conpletion of the
Western Blotting procedure. Exanpl e 2
Concanaval in Binding to 804G Matri x A strip of the Western Bl ot
nitrocel l ul ose containing separated nmatri x-pgotei ns was i ncubated with
Concanaval in A. Non-specific protein binding to the matri x nol ecul es was
bl ocked by first inAnbabéﬂgnuWﬁssprégaﬁeﬁ:bQOinﬁaatéagaure@ﬁstem¢muhﬁ1&z2d
with 2% (W v) BelWvi Oyl PYGillgoneabn iy s A0BUILY N Mg Add

bl ocki ng buffer "and Was t hen | ncubat e e shagl ng at
room t enper at upEandprdemeteds. pdibaidave SClRP ligeda808E Patyis jeas feixed
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- 16- Ant HeEPak hikops %&%@ollﬂﬂl 1ized 804G
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Briefly, solub ri X uv
I njected into %L{:é%g ?9 %e?gk was I ec dx\gé Er ee%‘%ﬁe ?ggval goound
fol | owi ng one ¢oncanavahinddi ;s a@ldeﬁél pad1e89 kBrH’Q)'Wmm'— @me Therefore,
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by' the following method.

Example 4
Production of Monoclonal tibodies Against the 804G Matrix

A mouse monoclonal IgG (5C5) against the 804G cell matrix
_ was prepared by injecting a solubilized 804G cell matrix

sample into several mice. At two and three weeks after the
initial injection the mice were boosted with further 804G
matrix injections. Five days following the final boost their
spleens were removed and isolated spleen cells were fused with
the myeloma cell line Sp2 for the production of hybridomas
using standard techniques (Galfre and Milstein, (1981) Meth.
Enzymol., 73:3-46). Hybridoma c¢ells producing antibody
against matrix elements were selected on the basis of their
immunoblotting and immunofluorescence reactivities against
matrix samples. Selected hybridoma cells were cloned twice by
limited cell dilution as described by Harlow and Lane (1988).

Western Blots with one of the mouse monoclonal IgG
antibodies (5C5) recognized only a 150 kD and a 140 kD
polypeptide in the matrix preparation. Antibody 5C5 and the
J18 serum were then used in immunoprecipitation studies to
" investigate potential protein-protein interactions in the
matrix. |



matrix along wth four additional glycosylated pol ypeptides. Fol | ow ng
our ‘experinents with the polyclonal antibodies, we produced nonocl onal

anti bodi es specific for the 804G matrix by the foll ow ng nethod.

Exanpl e 4 Production of Mnocl onal Antibodi es Agai nst the 804G Matri x

A mouse nonocl onal 1gG (5C5) against the 804G cell matrix was prepared by
injecting a solubilized 804G cell matrix sampte into several mce. At two
and three weeks after the initial injection the mce were boosted with
further 804G matrix injections. Five dajgxampliead ng the final boost their
spl eens were renpved andpin@odzed lt&%&oaeblcaa\i@@eoff%aa tBikhe nyel oma
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those wth s use t E%fhodles, conjugated to HRP for visualization.

The polyclonal J18 antibodies recognized similar sets of
polypeptides in both the matrix and 5C5 immunoprecipitate.
Major protein bands were found .in both samples at 150, 140 and
135 kD. This result indicated that the J18 serum contained
antibodies against all of the major proteins of the matrix.

5C5 antibodies recognized primarily 150 kD and 135 kD
polypeptides in both the 804G matrix and Jis
immunoprecipitate. The 5C5 antibodies apparently precipitated
all of the molecular species in the matrix that were
recognized by the J18 serum antibodies. In contrast, the 5C5
antibodies recognized only the 150 and 135 kD polypeptides in
both the matrix preparation and the Jis serum
immunoprecipitate. As the SC5 antibodies were able to
precipitate most of the matrix proteins, yet only identified
two proteins on a denaturing gel, we believe that the major
proteins interact and are associated with one another in their
normal state. Thus{ these two major 804G matrix proteins are
believed to be constructed of subunits comprising the various
proteins identified above.

. To investigate the protein composition of the 804G
matrix, we probed a Western Blot of solubilized matrix



The i mrunopreci pi tated nol ecul es were separated by SDS- PAGE and
transferred to a Western bl ot by the nethods described in nore detail

above. Lanes 1 and 2 fromthe gel were inmunoblotted with either goat
anti-rabbit, or goat. anti- nouse anti bodi es, conjugated to HRP for

vi sual i zati on. The polyclonal J18 anti bodi es recognized simlar sets
of pol ypeptides in both the matrix and 5Co-i&wunopreci pitate. Maj or protein
bands were found in both sanples at 150, 140 and 135 kD. This result

i ndi cated that prpteing Yéthnpebvichpnal %ﬁ?ﬂ%o@gésnﬁgaﬁh%t4gﬂIk%fam@ezhﬁjbD
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i mmunopreci pitate. The 5C5 anti bodi es agé%m&;ﬁ—?prem pi tat ed aI | of the
nmol ecul ar specHe roted LB : St i
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conposi tion of the 804G matrix, we bed ern Bl ot "of
matrix werepldﬁrgtﬁgrqﬁ t Angol oﬁ’é‘l §er§9ﬁ a§&tnst theR

kD chai ns of BogehdfetiedialonmiwatoveliidIjodean Wennoted that the am:Ldo black
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polyclonal antibodies resulted in a strong reactivity in the
laminin lanes, but there was very little detectable reactivity
between the laminin polyclonal antibodies and the 804G cell
matrix preparation. In a related experiment, the Western
Blot was immunoblotted with labeled samples of either rabbit
polyclonal anti-804G serum J18 or the monoclonal antibody 5C5,
respectively. These antibodies failed to recognize any
laminin polypeptides, although they did recognize polypeptides
in the matrix preparation as expected from previous

experiments described above.
Tt appeared that there was 1little antibody c¢ross-~
-reactivity between laminin and the 804G matrix. For this
reason, we attempted to isolate genes expressing polypeptides
! reactive with the J18 anti-804G antibodies.
Example 7 .
Isolation of Clones Corresponding to Matrix Polypeptides

A human keré.tinocyte lambda gtll expression library was
purchased from ciontech_ Labs., Inc., Palo Alto, CA and
screened with the 804G matrix polyclonal serum J18 according
to Huynh, et al., (DNA Cloning: A Practical Approach, Volume
I, D. Glover, ed., IRL Press, Oxford, 1985). Antibodies



were denatured and run on a SDS gel, then subsequently transferred to
nitrocellul ose. W noted that the am do bl ack stain used on the proteins
run in lanes 1 and 2 was transferred to the nitrocellulose filter

i ndicating that the blotting was successful. | ncubation wth the
HRP conjugated anti-lam nin polyclonal antibodies resulted in a strong
reactivity in the lamnin |anes, but therejwas very little detectable
reactivity between the |am nin polyclonal antibodies and the 804G cel

mat ri x prepar &baprbed |by & heelfatssichne ppetieian protiaetdé ste twoBcdbneas showed
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t he fusion pr &isiln pA3J36779-6P5) wo EherRRE mtr d&c ok F?nmu-nedhentSkD
and 100 kD rmllaﬁfihah V‘ﬁhé*’%héﬁ@f‘dl%f 13 eB@4Ca by | suirPRar a&hOQd&ﬂélan

whol e cel | extract cells. The 18. ser s al so to screen a
rat 804G expr &d¥Fof °P|e8r %F m whigh a m# \é%?oﬁ8§ g PokP GRmepnent
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in domain IV and 86 residues in recent
variant of t haipyrogridinleperhprndn fusdon proteins were used to epitope

select antibodies (Sambrook, et al., (1989) Molecular Cloning:
A Laboratory Manual, 2nd ed., Cold Spring Harbor Press, Cold
Spring Harbor, NY). CcDNA inserts were subcloned into M13
vectors and sequenced by the Sanger dideoxy chain termination
method (Sanger, et al., (1977) Proc. Natl. Acad. Sci. USA,
74:5463-5467) . Sequence analyses were made using the GCG
sequence analysis software package (University of Wisconsin
Biotechnology Center, Madison, WI).

The nucleotide seqguence of the 140 kDa clone revealed

that it encoded a region spanning amino acids 550-~810 in
domain I/II of human laminin B2t. This experiment illustrates
the cross-reactivity of the matrix associated polypeptides
with the laminin B2t wvariant. The 150 kD clones encoded
regions exhibiting sequénce similarity to the Drosophila
laminin A chain (Garrison et al., (1991) J. Biol. Chem. ,
266:22899-22904). The overall sequence identity between 294
amino acids of the rat 150 kD sequence (SEQ ID NO: 1) and
amino acid reeidues 2365-2724 of the Drosophila laminin A
chain (SEQ ID NO: 2) was 25%, a significant overlap
considering the evolutionary difference between rat and
Drosophila. SEQ ID NO: 1 also exhibited 21% identity to amino



has beén terned |lamnin B2t (Kallunki, et al., (1992) J. Cell Biol.,

119: 679-695). The B2t variant is not contained in EHS | am nin, and
therefore represents a new subunit. In addition, five clones from which
antibodies to the rat 150 kD conponent were epitope-selected were isol ated.
To further characterize positive clones, plaque lifts of

ni trocel | ul ose-bound fusion proteins were ysed to epitope select antibodies
(Sambr ook, et al., (1989) Ml ecular O oning: A Laboratory Manual, 2nd ed.
Col d Spring Harbgr PESSS10%6! O Whhdl thédidin (8fo 1SR iNSerd SSehfin a
subcl oned intog 3 vectors and sequenced by the Sanger dldeoxy chain
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Exanpl e 8 | nmunof | Uorescence Lo al j zatjon of 04 g Mat ri x Ant.i gens lhn '?faCt
Ti ssue extensively washe in PBS en overlaid w:.t

appropriate mixture of rhodamine and fluorescein conjugated
secondary antibodies by well known methods. Processed tissues.
were viewed on a Zeiss Photomicroscope III fitted with
epifluorescence optics while cultured cells were viewed on a
Zeiss laser scan microscope (L.SM10) equipped with Argon and
HeNe lasers for dual fluorescence confocal imaging (Carl
Zeiss, Thornwood, NY). As controls for the immunofluorescence
analysis, cells were incubated in normal mouse, rat or rabbit
IgG as well as secondary antibodies alone in order to assess
staining due to non-specific antibody binding.

Both the J18 serum, 5C5 antibodies and the ant:.bodles
selected from the J18 serum using the laminin B2t fusion
proteins were localized in cryo-sections of rat epithelial
tissues by immunofluorescence wmictroscopy. All of these
'antibody preparations show intense staining along the region
of epithelial-connective tissue interaction.

All of the above experiments have been related to the
structure and functién of the 804G matrix. Thus far, we have
determined that the 804G matrix peptides immunologically
related to the B2t laminin variant, and that antibodies
directed against matrix proteins have been found at the
epithelial-connective tissue juncture.



804G cel |l s were processed for imunofl uorescence using the 5C5 nonocl onal
and J18 polyclonal antibodies. Initially, the 804G cells were fixed and
extracted for 2-3 min in 20[err] C acetone prior to antibody incubation.
Doubl e | abeling was carried out as detail ed bel ow. Cell s on coverslips
were first incubated in a mixture of primary antibodies for 1 hr at
37[err]C. The coverslips were extensivelymashed in PBS and then overlaid
wi th t-he appropriate m xture of rhodam ne and fl uorescei n conj ugated
secondary anti bodi @ge bympertaktowspeeithaslS. tReopeesett | Srswest v eisi enad
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structure andf?{lrf&?m of ‘?"ﬁ i x. Thus far, we have determ ned
that the 804G matrix peptides i mTunoI oBkxawple Pelated to the B2t |aminin

variant, and ﬁﬁﬁ%%ﬁa@%&&’fygéé%@%m' &i5ita ITBEE 1 X PERbahnolavRe beRac
found at the epl -connectrve trssue juncture.

r21- Oﬁéﬁ%rtant aspect of the present invention is our discovery
that the 804G mat rantilteadias badainstetani 23abdie, pragueneomponedity @f oihee a

substrate ca a%’&:é%?%rhéé&g%’h%vﬁnﬂeSH'&&’Alf%%%"ég@fg euh et ge;glo Wg9) .

S grown trix
hem desnosond¥oneglonal and polyclonal antibodies dlrected aga:l.nst the

cytoplasmic domain (N-terminus) of a 180 kD type II membrane
element of the hemidesmosome have been described in Hopkinson

et al., (1992) and Riddelle et al. (1992). An antibody
against the B, integrin subunit was purchased from Telios (San
Diego, Ca).

8CC12 cells were maintained on the 804G cell matrix for
24 hre to assess the impact of the matrix on hemidesmosome
protein localization in a tumor cell line that, under normal
circumstances, does not assemble bona fide hemidesmosomes in
vitro. We chose to complete oiur studies in 24 hrs to minimize
matrix degradation and/or modification by the added cells, a
possibility that Carter, et al. (1990) have discussed. Each
experiment was repeated at least four times involving the
analysis of moré than 500 cells. As controls, the SCCl2 were
plated onto other matrices, such as glass and rat tail
collagen. After 24 hrs the cells were processed for indirect
immunofluorescence uging antibodies directed against the 230
kD, 180 kD and'adh integrin components of the hemidesmosome,
double labelled with antibodies against the 804G cell matrix.

Cells.on coverslips were first incubated in a mixture of
primafy antibodies for one hour at 37°C. The coverslips were



expecteéd fromnormal cells exhibiting an in vivo norphology. To illustrate
this aspect of the invention, we perforned the foll ow ng experinents.
Initially, we grew the SCCl2 human tunor cell |line on the 804G natrlx to
determne its potential for normal growh in vitro.

Exanple 9 Functional Analyses of Epithelial .Cells G own on the 804G matri x
Ant i bodi es agai nst a 230 kD pl ague conponege-of the hem desnobsone have been
detailed before (Klatte et al., 1989). Mnocl onal and polyclonal antibodies
di rect ed agai e¥tensdveyvopiashed démmi RBEN- 8BEni kheP opverisddkDwiybe Ethe
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al - (1992) and Riddelle e thOd ainst, th errL
integrin subufEFORIBTSur itst)ec’?’fersom T§F)°5585§§n Sesdbeglcfﬁ re Viewgd-on
cel | s were naZetasnBHobamitzo80dmecEIl fiditréck widih enllﬁﬂ.goresaeseesopmcs

| mpact. of t heaghtioht refl oCWdIS MR HAIRINL QP /IR Ifbdisd UPhe C8L!

line that, under normal ¢ircunstances, does not assenn bona
heni desmosome¥2PRiti 165 Ak ¥abkeaBoSEERPABFY ARtiboGdess alon e sasgess
m nimze mat rsxadﬁghgdaheOﬂoaﬁdhespéaﬂficchacngrbunﬁhe added cells, a

possibility that t t e usse ch .exper S
repeated at | east C?éurgléﬁl%es?%lln\fél VT a{ﬁf}nee%ﬂ% %s?é g?:srrg?‘e % ﬁcﬁ#‘\a
As controls, tadlscollagens pth@e63@nt1§3.ot BR8P deltriedh, inkEgrin gsulsenahd

rat tail CO' |ﬁ8€911é&&%o 3&1&1%’% bE t‘!!‘i‘é%é’.lrl%c%i%?ﬁ f:ﬁélk”&'ulﬁéﬂ- tum
i mmunof | uorescence ua 3§ nt i i e d| rected agai nst kD i and

[err] integrif CERrPorAcAttafefhe FRf BERTBLBH:S °’8%EHP%SI5%%‘F'F%:H§‘3\AQ hfuzzy
ant-i bodi es aghandt stitrofiidingekhenetelilx periphe®@gl,| ©rorliomear Séumldermear

first incubatggsipg i}lmpéggﬁse Phed" LTBLY AP BRLNES dOTaPE Beyh)at Apti-

37[err]C. The covers

ext ensi vel y waakeix| rampgdedies hd® othel oJH8 widaruthe ggpsrasedat a ik fmee of

rhodani ne andséémiﬁgcanangoruu&aéégfhc&eceﬂdeemaahbbe%ea inte3GRISVh in

ti ssues were wf_sge a |sg Phot 0 Croscppe Illll fitted vvhth b

epl f1 uor escen%% tll’te%ln aine on ra al colilagen, no obvious
correlatlon to the staining generated by the hemidesmosomal

antibody probes. The reactivity of J18 antibodies with the
SCC12 cells by immunofluorescence 1is consistent with the

positive immunoblotting reactivity using antibodies selected
from the J18 serum by the human laminin B2t fusion proteins.
Since antibodies in the J18 serum failed to recognize rat tail
collagen alone, our results provide some indication concerning
the matrix that the SCCl2 cells themselves secrete.

In SCCl2 cells maintained on the 804G cell matrix, the
230 kD, 180 kD and o¢8, integrins show a dramatically different
pattern of distribution compared with that observed in cells
maintained on rat tail collagen or glass. The patterns that
these hemidesmosomal antibodies generate are similar to that
gseen in 804G cells processed for immunofluorescence using the
same antibodies, as described above. Furthermore, this
staining, in most instances, appears coincident with those
patterns generated'by antibodies in the whole J18' serum.

In addition, 5C5 antibodies or those J18 antibodies
epitope selected from the laminin B2t fusion proteins were
also localized in SCCl2 cells maintained on the 804G matrix.
The distribution of these antibodies compared with that of the



As controls, cells were incubated with normal nouse, rat or rabbit 1gG as
wekl as secondary anti bodies alone to assess staining due to non-specific
backgr ound. In SCC12 cells nmaintained for 24 hrs on glass and rat tai
col l agen, the 230 kD, 180 kD, [err] integrin subunits |ocalized to the
peri phery of the cells along their substratum attached surfaces. The

stai ning sonetinmes resenbled a fuzzy band_g4rrounding the cell periphery,
or linear streaks near the cell edges (see al so Hopkinson, et al., 1991).
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hemi desnosonaﬁtlamrbou}atpr%é?he Ht@m;m geneyasediby Bhe| %%%l%%dvﬁE#Qm

SCC12 cel | s byei8BpeefineissgE88e IS consistent with the positive
i mmunobl otting reagti w(ta% u5| ng anti bfdl es selecte "8'64 qm the J18 seru
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In SCC12 cells matrix, the 2
[err] integriem S04 acathrmatosir y fars 14 e RSy A EPERFT A &IOS'[$FSEI?'I cfhells
conpared W t hpi it a DHS@T ¥6¢ itheC eddrfie rmeﬁgahnexf aimeat ohaiokthes! |nkgeri eds .

glass. The patterns that these hem de t r [
simlar to t hReERHPF PRIORPIET TS ‘S+€€D§ f%?l #%m%%%s‘?enc%%sﬁ%%
the same anti23ali kB, ands18@skbi pedy@bwgdes Rar S¢6iRpcel ls masinhadingden i n
nost i nstanc t tdyer d by
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anti bodi es i serum diti.on

ant i bodi
those J18 anti bodi B8 pnifrSkel Rt é’éie‘ﬂf‘%ﬁﬁ“f‘??é’“ia&m GAPBSASTE Ry orF ?‘&rot"bpns
were al so | ocght ih eowiglek,cal bémpmeﬁaldmcthemimﬁﬂllﬁmnt rassociwted-

3" 250 kb A ESh SR (e rAAERT e Y | YokRd Ehohifee priparity ac
230 kD anti getheli peripbersih mhﬂr@t@@@mt@m Iasssocmted surface of SCCil2
' cells regardless of whether it is maintained on rat tail
collagen or the 804G cell matrix.
Our studies of epithelial cell growth on the 804G matrix
were not confined to SCC12 cells. Normal human keratinocytes
(derived from human foreskins), HaCaT (immortalized cells),
and.SCClé cells also exhibited almost identical responses when
grown on the 804G matrix in comparison to the SCCl2 cells
discussed above. In each of these cell types, growth on the
804G matrix led to a redistribution of integrins and mature

hemidesmosome formation.

In addition, experiments similar to those described above
have been performed on the matrix produced by the NBTII cell
line (American Type Culture Collection, Rockville, MD; ATCC
CRL 11556). The results from these experiments are virtually
identical to those illustrated for the 804G matrix. Cells
grown on the NBTII matrix were stimulated to form mature
hemidesmosomes and redistribute intracellular integrins.

To furthér investigate the effect of growing epithelial
cells on the 804G matrix, we examined SCC12 cells under the

electron microscope.



mrrors that of the staining generated by the 5C5 and epitope sel ected
ant:i bodi es. | mmunobl otti ng anal yses were undertaken to exam ne whet her
there was a change in the amounts of both the 230 kD and 180 kD

hem desnosomal conponents in SCCl12 cells naintained on 804G cell matrix for
24 hrs conpared to SCC12 cells naintained for the sane |length of tine on
other matrices. There was no apparent diffegence in the quantity of both
the 230 kD and 180 kD pol ypeptides in SCCLl2 cells naintained on the various
matrices as assessed by this procedureExamplel a0contrast to hem desnbsona
component s, t i J8idn i BB Eni F CAPOGENERET iR (T LhaMBlhe
associ at ed- adfie ) oc. I Zz€ prinal

the peri pher alCedel -a!aﬂ O L&ﬂ:iiéi‘-’“~ AsEeRblVoing8eed2 Ce sregardless
of whether it is n@guia nedl1®B rwéréaifitsed | agen @&obb%s&&4Gf©Q||eM§btk&n

Lo SoC1? col | SLREARAPY A FoES R D SR HRRE | ToPTERS otaraFof LBPRLy
HaCaT (i mmrtalhmedseetisx)ls aft 6€T18 owites made axewpindicwlawsttd dEheu:aI
responses when gleun («n tggaégéG&Pt Big% uﬂesﬁrrr@lré&%ﬂ O i R oaElobe F‘ed

di scussed above. In each ese cell t n_t 804G ITB.tI’I x
to a redistri JRQUSITEE FRERgr i BRCIERH 1Rut hé%&l@?gm%%
In addition, ¢xpdm REUEDLSLE0CAr etlectbeﬁemﬂesoscbpd above have been

perfornmed on the uced_b n (A an.Typ
Cul ture Collecti ow&ék e{%ﬁ %H%M&%lég hllérhénr esulh[es% %%‘ér/n ?ﬁese
experi ments aceolliagemaldy then€04§ marnitoseere| egﬁmapeé fyf epmavenhipnal

matrix.  Cel | $1Q¢c@WarOmhikbhestBhy. mMahikx f@éedﬁfényhaéﬁdeaOaﬁaTyhﬂﬁQUEﬁln
hem desnobsones and I‘edl%#l‘l Bnge intracellular .inte

f !
i nvestigate t RECEAP i ER ?alc‘gel?ﬁggﬁn‘ﬁﬁ‘éu%ﬁ@nﬁolrjrﬁgga@

exam ned SCClzudeithratender 1hherelaazstoﬁn1m niocsongethrough a population of
- 24- cells. By asaaegén"f\{g)I Setlions at this distance apart we
avoided the posgibility of observing the same hemidesmosome
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qg

more than once.

In SCCl2 cells maintained for 24 hrs on rat tail
collagen, hemidesmosome-like structures were observed towards
the cell periphery. 1In 17 SCCl2 cells incubated on rat tail
collagen we observed 9 hemidesmosome-like structures, none of
which possessed a basal dense plate. This count was made over
a distance of 306 microns (i.e. 1 hemidesmosome-like
structure/34 microns of. the ventral surfaces of SCCl2 cells).
The close apposition of three hemidesmosome-like structures
was seen in one micrograph, however, this was highly unusual.
In many basal profiles of SCC1l2 cells on rat tail collagen no
hemidesmosomes were observed. '

In contrast, 103 hemidesmosome-like structures, of which
92 possessed basal dense plates, were observed in cross
sectional profiles of SCCi2 cells incubated on the 804G
matrix. These observations were made over a distance of 504
microns (i.e., 1 hemidesmosome-1like structure/4.9 microns of
scciz2 vent:rai gsurface) . Unlike the "rudimentary"
hemidesmosomes seen on cells incubated with rat tail collagen,
these hemiaesmosome-like structures were not confined to the
periphery of the cell, but also were found underlying the



El ectron M croscopi c Exam nation of the Inpact of the 804G Cell Matrix on
Hem desnobsone Assenbly in SCCl2 Cells SCC12 cells were fixed and
processed for electron mcroscopy as described el sewhere (Riddelle, et al.,
1991). Thin sections of cells were nade perpendicular to their substrate,
pl aced on 300 nesh el ectron m croscope grids (Tousims Corp., Rockville,
MD), stained and then viewed at 60 kV in a2BCL 100CX el ectron m croscope. .
SCC12 cells maintained for 24 hrs on either rat tail collagen or the 804G
matri x were exawthews by Theae@dQhzakedlecalsn appeasedpio rPssess duotihs eof
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Photolithography with 804G Matrix Elements

To determine whether an isolated matrix sample could
retain its ability to induce changes in hemidesmosomal and
integrin localization 804G cells were grown and removed from
their matrix as described above. A mild SDS buffer (RIPA) was
used to solubilize and remove the matrix from its growth
substrate. Following solubilization in RIPA buffer, the
ma_trix elements were dialyzed extensively against phosphate
buffered saline and then coated in a microscopic pattern onto
glass coverslips using a photolithographic technique described
by Hockberger et al. (J. Neurosci. (1988) 8(11): 4098-4120).

Briefly, a clean coverslip was first spin-coated with
"photoresist". A mask was placed on top of the photoresist
layer followed by illumination with UV light. At all of the
points not covered by the mask the photoresist was UV cross-
linked to the glass coverslip. Dialyzed 804G matrix elements .
were then added to the coverslip and bound along the entire
surface of the coverslip. The photoresist and its bound
matrix elements were removed from the non-UV linked areas of
the qoverslip by acetone treatment. A defined pattern of 804G



nucl eds. These SCC12 cells al so appeared to possess tufts of internediate
filaments associated with their cytoplasmc face. In addition to

‘el ectron m croscopy of SCCl2 cells, we | ooked for hem desnbsone assenbly in
Human Ker ati nocytes, HaCaT cells, and SCC13 cells. As reported above in

rel ation to i mmunofl uorescence experinents, each of these other nmanmalian
epithelial cells began redistributing integrins and formng nature

hem desnosones. Qur electron mcroscope studies reveal ed significant
simlaritiesMaknike ediementsof qondignwsdrme ibheonimezEe cef | the Hoash, was
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Expansion of fetal pancreas islet cells in vitro

Human fetal pancreéses are minced into 1 mm pieces in
cold Hanks’ balanced salt solution (HBSS) and digested with
collagenase P by shaking vigorously for 15 min in a water bath
at 37°C. After several washes at 4°C with HBSS, the digested
tissue is washed with cold HBSS and placed into petri dishes
in RPMI-1640 medium containing 10% pooled human serum and
antibiotics for three days. Optionally, a growth factor is
present during this procedure. '

Approximately 50 ICCs of uniform size (50-75 uM d:Lameter)
and homogeneous translucent appearance are hand picked and
plated on tissue culture dishes coated with either 804G matrix
or bovine corneal matrix in RPMI-1640 containing 15% horse
serum, 5% FCS, antibiotics and, optionally, a growth factor.
ICCs attach overnight and monolayer formation is generally
initiated by 24 hours. A significant increase is observed in
the number of ICCs plated on 804G matrix compared to either no
matrix or to bovine corneal matrix.



matrix ‘el ements, configured as the inverse of the mask, was retained for
further exam nation. I n i mmunof | uorescence studies using our matrix

pol ycl onal antiserum we denonstrated that SCCl2 cells grown on these
coverslips formheni desnpbsones in formations corresponding to the deposited
pattern of 804G el enents. Remar kably, the loecation of [err] integrins on
SCC12 cells grown on these coverslips al se7fol |l owed the deposited matri x
patterns. This indicated that the matrix maintained its functionality
following nild SD¥aledaterninenwhstthdepddidseonfetal s@ndbciinet rageEls Bure
fol | owing t NicutdCHE apkRBEAPLLE; AYDIER! Sndotidl otk OHL I 18 Yo

804G matrix to, stinul ate hem desnpgsoma E;tlonln ep
Thus, we haveFon<L S cds ttl?épsﬂjrénﬁﬁ%aée SEEiPeR Pelgkle to induce
attachrrent and hem desnobsone assenbl yExampey iBypes of mammalian cel | s.
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matrix in RPuhliﬁ&% b?n&aaabmﬁmﬂlﬁa{abgayeaﬁeéwan Wtf@erﬂﬂéhéapt T8c858.
optionally, %F" W actg .CCs %tht h,_overni te nd ggnol rrratlon
is generally P Eggd YRR |%‘Ff| ihcPeast i %b? \?edt?n
the number oprbdcseplmseldlm SMGammmmomme}&mhmsm neff rgxaft to
bovine cornegbjfBtri;%ing an antibody to insulin indicates 2fhat the
: precursor cells differentiate into insulin-producing cells.
Example 14
Transplantation of ICCs into diabetic patients
Human diabetes patients are administered a number of

fetal ICCs to be optimized in clinical studies. Presumably,

this number will be close to that used for adult-derived

cells, approximately 2-8 x 10°, either by implantation under

the kidney capsule or by direct'injection into the liver. 1In
addition, transplantation in other ectopic organ locations is
also contemplated. C-peptide production and blood glucose
levels are monitored over several months to determine whethef
transplanted endocrine precursor cells have differentiated
into insulin-producing cells. The patients are still
administered insulin during the monitoring period.

It should be noted that the present invention is not
limited to only those embodiments described in the Detailed
Description. Any embodiment which retains the spirit of the
present invention should be considered to be within its scope.
However, the invention is only limited by the scope of the
following claims.



To determ ne whether these fetal endocrine cells are capabl e of
differentiating into insulin-producing cells in vivo, ICCs are transpl anted
as described bel ow. , Exanpl e 13

Transpl antation of ICCs into nude mce | CCs from Exanple 12, cul tured
on 804G matri x, are transplanted under the demey capsul e of athym c nude
m ce (approxi mately 500 I CCs per Q&ﬁ% gﬁq Qrafts are analyzed after 3
nont hs. An increased | evel of hu peptl , released into the bl ood
after processing of the insulin precursor nolecule, is detected in the

bl ood of grtaf FEEERANINEPRMAETON :adi 0i nmunoassay after an intraperitoneal

gl ucose chal | epgeappRgdfat ipREmdd)atnct NG 796 af £€dakilol Bead| @adhlRal @aPLRAUEE, ysa
insulin. In addition, immnoc t ocheni stry of graft cel I's usi ng an anti bO([ir

to insulin_j pHite af B ﬁ%t“};’ﬁ I cerld oMatadp| Stigmlrtade At taghment ppd

i nsulin-pr oﬂucﬁsﬁasoé“éel Exampl e 14
Tr anspl ant at (i) aiuMBﬁﬁtsom sEgUEsCcEdesi ¢ patients Human di abetes patients
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spirit of thaypleeRidr nBY¥EIHAres SRMil d be considered to be within its

scope:. However, tHhe)iARPEDCATION iNUMBER:y b8/vngerd7by the scope of the follow ng
cl ai ms. (B) FILING DATE: 5 April 1993 _08-

(A) APPLICATION NUMBER: 08/152,460
{B) FILING DATE: 12 November 1993

(ix) TELECOMMUNICATION INFORMATION:
(A} TELEPHONE: (619) 235-8550
(B) TELEFAX: (619) 235-0176
2) INFORMATION FOR SEQ ID NO:1:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 295 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
{ii) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL: NO
(iv) ANTI-SENSE: NO

(v) FRAGMENT TYPE: internal



SEQUENCE LI STI NG
Inc., 7720-B El

Cam no Real,

(iii) NUVBER OF SEQUENCES: 3

ADDRESSEE_: Knob_be,
Cent er Drlve(vi§|)

STATE: CA

COVPUTER READABLE FORM

COVPUTER: | BM.R akd B
(D) SG:TV\AREM)Egtené | n Re}3
APPLI CATI ON DATA: Phe Glu Thr
FI LI NG DATE: 3 April 1993

(A) TELEPHONE:

| NFORVATI ON F
(A) LENGTH 2
STRANDEDNESS:
peptide ,

%u %Eg LIQ:

Mar t ens,

RS s

NOL

SCRIPTIO

T

ease #1.

d son & Bear

1) GENERAL | NFORVATI ON:
Carl sbad, California, USA

(i) APPLI CANT: DESMOS,
(ii) TITLE OF
| NVENTI ON: "Cel |'" Matrix Stinulated Attachnment and em desnpsone Assenbly
(i v) CORRESPONDENCE ADDRESS:

-29-
(© CATY: Newport Beach

(F) ZIP: 92660

(A)

(B) STREET: 620 Newport

(A) MEDI UM TYPE: Fl oppy di sk

Ijet) GYPRL

(619) 23208550

atnee acyas e

single

i)..S
Lys Agn Zég

(D) TOPOLOGY:

Lys Gln Ile Ala Arg Pro Gly
55

50

Asp Trp Ser
65

Arg Gly Arg

Met Glu Ala

His Gln Val
115

Asn Asp Tyr
130

Ala Ala Ala
145

Gly Val Leu
Lys Lys Tyr
Gln Thr Asn

195

Glu Ala Txrp
210

Cys Leu Leu
225

Ser Phe Serxr

Asn Arg His

Arg
Asp
Gln
100
Glu
Glu
Gln
Gly
Leu
180

Ser

Gln

Val

Ala

Glu
Phe
85

Leu
Asn
Ala
Gly
Ala
165
Thr
Leu
Ile
Leu
Pro
245
Tyr

Ser
70

Lys
Leu
Asn
Lys
Lys
150
Ile
Glu
Leu
Asp
Thr

230
Gln

' vVal

Ala
Lys
Leu
Gly
Leu
135
Gln
Gln
His
Gln
Ile
215
Leu
Val

val

B

)

Gly Glu Gly

Glu Arg His

His
Asn
Leu
120
Gln
Ala
Arg
Leu
Arg
200
Ser
Arg

Val

Leu

Leu
Arg
105
Leu
Asp
Thx
Gln
Ala
185
Met
Leu
G'ln
Asp

Gly

Gln
90

Ile
Lys
Leu
Gly
Met
170
Thr
Asp
Glu
Asp
Thr

250

Gly

CLENGE , GARAGIERL ST
: am no Aci

(ii)

near

Met
Gly
75

Glu
Arg
Asn
Arg
Leu
155
Lys
Ala
Thr
Gln
Leu
235

Arg

Ile

(v)

(vii) PRIOR
CAF 1 204 CMIVBERAs089¢348rd 29s Ala
(A) APPL? CATI ON NUMBER: 168/ 152, 460

(B) FILING DAEn W2 hovepbelsnlffi3rie ashithr e EEOMWNLLAL] Oy NEQRVATI ON:
(B) TELEFAX: (619}0235-0176

Asp Leu Pro

60
His

Ala

Thr

Ile

Ser

140

Asn

Glu

Asp

Sexr

His

220

Ile

Gln

Leu

val
Glu
Txrp
Arg
1285
Val
His
Met
Ala
Gln
205
Pro
Asp

Leu

val

Ala
Ala
Leu
110
asp
Leu
Glu
Asp
Ser
190
Lys
vVal
Leu

Ala

Ser

L&

val
Glu
Gln
95

Glu
Ser
Gln
Asn
Ser
175
Leu
Glu
His
Asn
Ile

255

Lys

‘Leu

2)

(9
MOLECULE TYPE:

Gly

Ser
80

Lys
Serx
Leu
Glu
Glu
160
Leu
Leu
Tyr
Asn

Phe
240

Tyr

Val

(D
(B)

Q) PERATI NG SYSTEM PC- DOS/ M5~ DOS

H O?E%

ersion #1.25

(B)



(iii) HYPOTHETI CAL: NO (iv) ANTI-SENSE: NO . (v) FRAGMVENT TYPE:

i nter nal

| MVEDI ATE SOURCE:
IDNO1l: du Phe
5

-29-  (vii)
(B) CLONE: 150 kD  (xi) SEQUENCE DESCRI PTI ON: SEQ
Glu Thr Leu An Qu Lys Ala dn Val Asn Ser Arg Lys Ala 1
15 @-goThr Leu Tyr Asn Asn Ile Asp

Thr ThrIIeGInAsnAIaL 20 25

30 Leu Asp Met Lys Ille T’y_ys Asn Ile Leu TA? Asn val His 1T€ Leu Leu

35 His Ty4Qys His Cys Pro Thr CysiBeu HipssSed beil [Leu/der DeagvRIO Gy
Ay Au Ay Mt Asp LAT5Pro Val Ay 28050 285 55

70

60 Asp Trp SeﬁheA@gggly B8 1 dnd M Arg Hs Ay Hs Val Ala Qu Ser 65

2905 80 Arg Ay Arg Asp Phe Lys Lys

05" Nt PAPTETol AR & WA arg 116 Ag T Trp Leu GuSer

100 ] (1)

SEQUBNCE CHARACTERISTICS: 110 Hs dn Val Qu Asn Asn Ay

Leu Leu Lys Asn IIe(Mr ENGIH : SEFO pmino acids 115 - 120

125

(ii)
(iii)
(iv)

(v)
(vii)
{xi)
Lys
Lys
Ile
Ser
His
65

Glu

Thr

Ile

PE: amino acid

(C) STRANDEDNESS: .single

(D) TOPOLOGY: linear
MOLECULE TYPE: peptide
HYPOTHETICAL: NO
ANTI-SENSE: NO
FRAGMENT TYPE: internal
IMMEDIATE SOURCE:

{B) CLONE: laminin A
SEQUENCE DESCRIPTION: SEQ ID NO:2:

Phe Asp Thr Val Ser Glu Gln Lys Leu Gln Ala Glu Lys Asn Ile
5 10 15 .

Asp Ala Gly Asn Phe Leu Ile Asn Gly Asp Leu Thr Leu Asn Gln
20 25 30

Asn Gln Lys Leu Asp Asn Leu Arg Asp Ala Leu Asn Glu Leu Asn
35 40 45

Phe Asn Lys Asn Val Asp Glu Glu Leu Pro Val Arg Glu Asp Gln
50 S5 60

Lys Glu Ala Asp Ala Leu Thr Asp Gln Ala Glu Gln Lys Ala Ala
70 75 80

Leu Ala Ile Lys Ala Gln Asp Leu Ala Ala Gln Tyr Thr Asp Met
85 . 90 95

Ala Ser Ala Glu Pro Ala Ile Lys Ala Ala Thr Ala Tyr Ser Gly
100 10S 110

Val Glu Ala Val Glu Ala Ala Gln Lys Leu Ser Gln Asp Ala Ile
115 . 120 ) 125



Asn Asp Tyr Gu Ala Lys Leu G n Asp Leu Arg Ser Val Leu An Gu 130

135¢ 140 Ala Ala Ala Adn @y Lys An Ala Thr Ay Leu Asn
H's Gu Asn- Q3 u-- 145 150 - 155

160 dy Val Leu Jy Alalle dn Arg A n Met Lys Gu Met Asp Ser Leu
165 ' 170 175 -31ys Lys Tyr Leu Thr Gu H's

Leu Ala Thr Al Al a r Leu.Le 1 185
190 dn Thr A%ﬁr g% ztlé?‘uéf’élﬁxs upr%aAé‘i-f RER LK?pThFhlr&S%%ggdlﬁ BV & Prgyr

195 _ 200 2056 Au Ala Trp @Anlle Asplle
Ser Leu G u G §13i%°Pre ¥ APPSTOASALY Ser Taychsp Leu Leu Gln Arg Aagirg

220 Cys Leu LEU Arg Leu Thr Leud Arg A n Asp Lel ile Asp Leu Asri®Phe 225

230 - Gln Ser2@m Gln Lys Val Gln Asp 24D LeSeclPlrec 3oy Mal 2Bk 16 n Val

Val Asp Thr Arg @ n Leu Al alfbe Tyr 170 245 175

250 ] Ser Ala @ Lﬁ R}aﬁr(ﬁnw.q% M& sb¥TarMabaiVakn et Moy ofd 36:—111' e Leu
Val Ser Lys Val 180 185 . 190 - 30-
260 . 265 270 H s Tyr LIys H s Cys Pro
Thr Cys Leu Hi §“’sé‘fln|_j§§ b 2R T RPgYS Leu Tle Asp Glpfgu Pro Ala Glu 280
285 . . . .Phe dy Gy Thr Lys Thr Tyr 290 295 2)
|_NFQQ|\/AT|!Q\| FC}@:S%% | ADgNE3Y Met Trp gj{g Asn Ser Asn Ala 125.213 Ala Ser Asp Ala

Leu Glu Ile Leu Lys Asn Val Leu Glu Ile Leu Glu Pro Val Ser Val
228 230 235 240

Gln Thr Pro Lys Glu Leu Glu Lys Ala His Gly Ile Asn Arg Asp Leu
245 250 255

Asp Leu Thr Asn Lys Asp Val Ser Gln Ala Asn Lys Gln Leu Asp Asp
260 265 : 270 _

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

Glu Gln Gln His Arg Val Gly Ser Gln Ser Arg Gln Leu Gly Gln Glu
290 ) 295 300

Ile Glu Asn Leu Lys Ala Gln Val Glu Ala Ala Ai‘g Gln Leu Ala Asn
305 310 315 320

Ser Ile Lys Val Gly Val Asn Phe Lys Pro Ser Thr Ile Leu Glu Leu
325 330 335

Lys Thr Pro Glu Lys Thr Lys Leu Leu Ala Thr Arg Thr Asn Leu Ser
340 345 350

Thr Tyr Phe Arg Thr Thr Glu Pro
355 360

)} INFORMATION FOR SEQ ID NO:3:

(i) SEQUENCE CHARACTERISTICS:
(a) LENGTH: 337 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
{D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide



(i) SEQUENCE CHARACTERI STI CS: (A) LENGTH 360 anino acids

120 -

(B TYPE: am no acid (C) STRANDEDNESS: single (D)
TOPOLOGY: 11 near (ii) MOLECULE TYPE: peptide - (iii) HYPOTHETI CAL: NO
(iv) ANTI-SENSE: NO (v). FRAGVENT TYPE: i nternal (vii) 1 MVEDI ATE
SOURCE: (B) CLONE: lamnin A (-%2) SEQUENCE DESCRI PTI ON:  SEQ
| D NO 2: hr VaI Ser Qu An Lys Leu dn Ala Qu Lys Asn
Do 0%y S abiineR el 10 15 Lys
Asp Al a GyAs‘nmEI-BeuSHIHOAsn Gy Asp Leu Thr Leu Asn G n
20 . 30 Ile Asn G n Lys Leu Asp Asn
Leu Arg Asp AIM E N%sﬁ‘r mteﬂ‘sar% 35. 40
45 Ser Phe Asn Lys Asn VaI Asp Gu Qu Leu Pro Val Arg Gu Asp Gn
50 (vii) IMME TE ?"gﬁg‘gsm 60 Hs Lys Qu Ala Asp Ala Leu
Thr Asp G n Ala d : a Aa 65 70
75 GQu Leu Ala lle Lys Ala @ n Asp Leu Ala Ala A n
Tyr Thr Asp (& SEQUENCE DESCRIPTION: SEQ@CD NO:3: 90
95 Thr Al(ﬁusﬁéu ’ﬁ&@ HsULEY Qe Rr! bR bi&? 2y 1Al Brol By dd 1per Ay
100.. . . 05 s 11Q0 Il e Val urtAla. Val Qu
AIaAIaGIanLeuSerGInlAsBAIaIIe ]1_
125 r Leu Ala Glu Gly Asn Leu Asn Thr Leu Val Thr Glu Met Asn Glu

20 . 25 30

Leu Leu Thr Arg aAla Thr Lys Val Thr Ala Asp Gly Glu Gln Thr Gly
35 40 45

Gln Asp Ala Glu Arg Thr Asn Thr Arg Ala Lys Ser Leu Gly Glu Phe
50 55 60

Ile Lys Glu Leu Ala Arg Asp Ala Glu Ala Val Asn Glu Lys Ala Ile
65 70 75 80

Lys Leu Asn Glu Thr Leu Gly Thr Arg Asp Glu Ala Phe Glu Arg Asn
85 20 95

Leu Glu Gly Leu @Gln Lys Glu Ile Asp Gln Met Ile Lys Glu Leu Arg
100 105 1lo0

Arg Lys Asn Leu Glu Thr Gln Lys Glu Ile Ala Glu Asp Glu Leu Val
115 120 125

Ala Ala Glu Ala Leu Leu Lys Lys Val Lys Lys Leu Phe Gly Glu Ser
130 135 140

Arg Gly Glu Asn Glu Glu Met Glu Lys Asp Leu Arg Glu Lys Leu Ala
145 150 155 160

Asp Tyr Lys Asn Lys Val Asp Asp Ala Trp Asp Leu Leu Arg Glu Ala
165 170 175

Thr Asp Lys Ile Arg Glu Ala Asn Arg Leu Phe Ala Val Asn Gln Lys
180 185 _ 190

Asn Met Thr Ala Leu Glu Lys Lys Lys Glu Ala Val Glu Ser Gly Lys
185 200 205

Arg Gln Ile Glu Asn Thr Leu Lys Glu Gly Asn Asp Ile Leu asp Glu
210 . 215 220



-31- Ser AIaAIaGIyAsnAIaThr Asp Lys Thr Asp Gy Ite Qu GQu Arg

130 ' 135 140 Ala H's Leu Ala Asp Thr Ay
Ser Thr Asp Leu Leu G n Arg Ala Arg 145 150 )
155 160 G@n Ser Leu A n Lys Val Gdn Asp Asp Leu Gu Pro
Arg Leu Asn Al a 165 -33- 170

igg Ser Al azzx%YAsjnyﬁléq\s/%Lau G119 é:g%scﬂ ex1§eigsrf‘§r§r Yal ﬁ@ﬂl-\é@iﬁy{‘lﬁl% IG: u

Lys Leu Ile Asp G.n Leu Pro Al
205  Ser G n®#PgAsPMELT TP iﬁ}’sp‘ﬁ%ﬁr%e’?e%g‘;ﬁ ﬁF‘é CAL R ﬁ"’S«%rspA@ﬁ’ AI a

210 215 220 Leu u Ile Leu Lys Asn Val
Leu Au |l e Lale@=p Mrolyy|Segefln/glu IR@HLys Asp Arg Lys Leu ADS@lu Lys
235 246%° A n Thr Pro 13’ Qu Leu Au L§& Ala Hs Ay Ile

Asn Arg Asp L@HL ser Gln Ala Glu Ser Rf® ala Ala Gln Leu Asn IQS'_@OSer Ser Ala :
255 Asp Leu Thr AszPsLys Asp Val Sers@ n Ala Asn Lys288 n Leu Asp Asp

260 dy Ser \al Ser Lys
Leu Asn G u L&G é% R Il?ILeu(ﬁgE a10 £L1ys gg'l‘ %?S‘Lber ¥neasn ﬁ :

285 GIuGInGInHlsArgVaI Ser A n Ser ArgGInLeuGIyGInGIu
290 he Lys Ala Tyr Ser 2ggolle [¥e Aepf¥Ashia derI§le Ala G n
Val GQu AIaAaArg An Leu A¥%sn 305 310
315 Ala Glu Lyd20al é%g Lys Glu Ala Lys Asp Leu Ala His Glu Ala Thr
- . 330 335

Lys



Ser Ile Lys Val Ay Val Asn Phe Lys Pro Ser Thr Ile Leu Qu Leu

325: 330 335 Lys Thr Pro Qu Lys Thr Lys
Leu Leu Ala Thr Arg Thr Asn Leu Ser 340 345
350 Thr Tyr Phe Arg Thr Thr du Prog 355

| NFORMATI ON FOR SEQ ID NG 3: (i) SEQUENCE CHARACT EF““}“HH!“ I““ "m Iﬁm
LENGTH:- 337 am no aci ds (B) TYPE34am no acid * (¢ STRANDE DNESS:
single (D) TOPOLOGY: linear (ii) MOLECULE TYPE: peptide '

-32- (i) T¥AL: NO (iv) ANTI-SENSE: NO (v) FRAGMVENT TYPE:

i nt er nal (vii) I MVEDI AIIIE m of manuﬁaﬁ)ttﬂég\'%onifﬁfﬁ : (xi)
SEQUENCE DESCRI PTI ON:  SEQ | blOC tllgie %1%] o Jsar'*éfcl%e‘é aeut r foPro Adn, Arg
Ala Pro Gu Arg Leu I1e @ ompa P P r use in
15 dn Leu Ala G uvi¥yy isna leamsesl; "md Leu Val Thr G u Met Asn Qu
a hemidesmosome formation-facilitating protein
composition on said shaped article.

2. The article of Claim 1, wherein said protein
composition is deposited by a tumor cell line of epithelial
origin.

3. The article of Claim 2, wherein said tumor cell
line is the rat carcinoma cell line 804G.

4. The article of Claim 2, wherein said tumor cell
line is the rat bladder cancer cell line NBTII.

5. The article of Claim 1, wherein said protein
composition contains at least one of the approximately 100
kD, 135 kD, 140 kD, 150 kD, or 400 kD proteins of the
extracellular_matrix deposited by the cell line 804G.

6. The article of Claim 5§ in the form of a sheet,
further comprising epidermal cells cultured on said matrix.

7. The article of Claim 1, further comprising coating
said article with either collagen, regenerated collagen or
polylactic acid.

8. The article of Claim 1, wherein said article is made
of or coated with a biocompatible metal.

9. The article of Claim 8, wherein said metal is eiﬁher
stainless steel or titanium. |

10. The article of Claim 1, wherein said article is
made of or coated with a ceramic material.

11. The article of Claim 10, wherein said ceramic
material is hydroxyapatite.

12. The article of Claim 1, wherein said article is
made of or coated with a synthetic polymer. _

13. The article of Claim 12, wherein said polymer is
either polyester or nylon.

14. A composition for use in growing mammalian cells,

comprising:



20 . 30 Leu Leu Thr Arg Ala Thr Lys
: 40

Val Thr Ala Asp~E}y—{}tr{}++4HML—GF 35

45 A@n Asp AIa Thr Arg AIa Lys Ser Leu Ay G u Phe

50 !I[ i L“ll e LyFTRis'Sheer AhS BBEN AP
Ala Gu Ala Val REPI ACED

75 80 Lys Leu AsrbgilJ'Thr Leu d Al a
Phe Gu Arg Asn 90 95
Leu Qu Ay Leu An Lye}dﬂmclellé.uAapr fanrikt pkbeeliysofl & mammAlgan cell,

100 5 n u n
Lys Au lle AI a GIW&1 1%21 & roEe:Ln has e 1?%% ple\i%y% of® &8T§g1ng

125  Ala Ala @ umd@@m%@mqyéow@w Ly Ly2ells, pRentrgting sSeaid

éfo Lys Asp Leu AF ro%%&nt 1nLa pkﬁrmaceuiieallﬁrQCEEthbMeA§ErEhérG u Met
u Lys Asp Leu ys Leu Ala
55 "1 Bpe g ptege’ iR RER BRONRaRST R p SR ERTP AR Leu

Leu Arg Q u Magrix proteins depogited by the cell70line 804G, in
175 Thr Aspyub¥tahkeaAiy Fsd14ka@a”g8r.9 Leu Phe Ala Val Asn G n Lys
180 185 190. Asn Met, Thr Ala Leu G u Lys
Lys Lys Gu Al a VAE - G;ansépoépyegygolypept1delggn31st1ng essentlaébg of
205 Arg Ga lisp Gp protéhn lthatl yinddudds ySEQN IASNO{ el eandAtiadd the

210 ability £5°facilitate hemide8fidsome formation in epithelial
cells cultured thereon.
17. A method of generating skin for allograft use
comprising:

culturing epidermal cells onto the article of Claim
1; and .

growing said cells under skin growth-promoting
conditions.

18. A method for increasing epidermal cell adhesion to
a target surface, comprising coating said surface with at
least one of the approximately 100 kD, 135 kD, 140 kD, 150
kD, or 400 kD proteins of the extracellular matrix deposited
by the cell line 804G.

19. The method of Claim 18, wherein said cells are
periodontal cells.

20. The method of Claim 18, wherein said cell adhesion
occurs ex vivo.

21. The method of Claim 18, wherein said cell adhesion
occurs in vivo.

22. A method for growing endocrine precursor cells,
comprising the step of culturing endocrine precursor cells in
the presence of 804G matrix protein capable of promoting
enhanced growth of said cells.

23. The method of Claim 22, wherein said endocrine
precursor cells are pancreatic islet cell precursors.

24. The method of Claim 23, further comprising the
steps prior‘to the culturing step of:

enzymatically digesting fetal pancreas;
[

heet Has Been Re(,alaced
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-33-¢« Ala Asn Arg Leu Ala Asp Qu Ile Asn Ser Ile Ile Asp Tyr Val du 225
230 235 240 Asp Ile Gn Thr Lys Leu Pro

' Pro Met Ser Qu |_fys 2 250
255 1le Asp %Plﬁlmmﬁglﬁﬁnm 1le Lys Asp Arg Lys Lg{JHIRISé-iEEgl*E&?ZSBEEN
260 * ¢ Mos % _ 270 Val Ser @Hn Al (. H g

Ala Ala A n Leu Asn Asp Ser Ser Ala -36- 275 280
285 Val Leu Asp Gy Ile Leu Asp Qu Ala Lys Asn Ile Ser Phe Asn Al a
290 " 295incubating the digegtedhpanereafaipheelys cMlduns
Ser Asn lle Lys Aspediiim et #Bpidldt -A0%ke cell aggregates3lire formed.
allg du Al a Thr 25, 32'1011e A&&}%%Z?!Sc]\_/g}_m%& L%ﬁe%%@é"sgihygaﬁ%%ela%u i%l 235
Lys from a mammal. -34- VE CLAIM 1. An article
of manufacture, COJPIiSERY method of CBalhOS8NPahibLensBaRadpahntireh® is
adapted for use in vivo In a mammal ; and a hem desnosone
for mati on-f acdf¥M3Bt i ng protein conposition on said shaped article.
2. The article of27] aiThd ,metiesdi of s@lalipr 22 i whepepns stidn 804Gd eptxiitxed
by a tunor cell line of_ epitheli FQl s : r aim 2,
“wherein sai d RFIRBF %1959 i%oeﬂiés I?’Jﬁ_’leS%r gtqloc%grlasngr?a%age-%laelt?)ntg %Z)é%frage.

28. The method of Claim 22, wherein said matrix is

derived from 804G rat bladder carcinoma cells.
29. A method for the generation of hormone-producing

cells, comprising the steps of:
providing expanded endocrine precursor cells
according to the method of Claim 1; and
transplanting said expanded endocrine precursor
cells into a mammal. '
30. The méthod of Claim 28 wherein said cells are
pancreatic. islet cells.
" 31. The method of Claim 28 wherein said hormone is
insulin. _
32. The method of Claim 31 wherein said cells are
transplanted into or adjacent to the kidney, lung or liver.
33. Endocrine precursor cells prepared in accordance
with Claim 22.
.34. The cells of Claim 33, which are fetal pancreatic
islet precursor cells.
This Sheet Has Been R
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4. Jhe article of Claim2, wherein said tunor cell line is the rat bl adder
cancer cell line NBTII. 5. The article of Claim1, wherein said
‘protein conposition contains at |east one of the approxi mately 100 kD, 135
kD, 140 kD, 150 kD, or 400 kD proteins of the extracellular matrix

deposited by the cell |ine 804G 6. The article of. daimb5 in the
formof a sheet, further conprising epidermal cells cultured on said
mat ri x. 7. The article of Claiml1l,-fsgrther conprising coating said

article with either collagen, regenerated collagen or polylactic acid.
8. The article of Caim1, wherein said article is nade of or coated with a

bi oconpati bl e netal. 9. The artic T%cpaim& wherein said netal is
either stainless steel or titanium . The article of Caiml,
wherein said article is nade of or coated with a ceramc material. 11.
The article of Caim10, wherein said ceramc material i s hydroxyapatite.
12. The art iCHI® WATRIXaSTAMULATRRCCRAN ATTAGHMENT iwpéﬂgbﬁm ed with
a synthetic polrymer. 13, The article of Cdaim 12, wherein said
polynmer is either polyester or nylon. 14. A conposition for use in
growi ng mammal i an cells, conprising: extracel | .ul ar
matrix protein of a manmalian cell, which protein. has the

property of pronpti hem desppsponme formation.in cells gontacting
Said  protein ERRCACHHAT ENGRTOL T AT T BE AR TS discigsedn,
or nore of thtogethernadsbusnedshiodsc b vhaingathiosepnotadiaisisdepusd t gbapgdt he
cell line 804G i b gk -H d : ] i SO d

pol ypepti de c%ﬁg?g%léﬁg%%gg%ﬁt idéﬁﬂysg#%élg%eﬁ?ggét ;hrjll%hhgtiinﬁ%aaé esc%H:) I D
NO ~1 and has@Fhachmentt2pd rhepidespesemei jESHBREAER T of fat FohlEn grown
epi thelial cethéréth} uresadiddidm@oncell precursoret hrdwal genehat i mgtskkp

for all Ograftiﬂéfuding fetal pancreatic islet cell precursors, maintain

biological function and differentiation.



conprising: = —————eudlturing epidernal cells onto t S-eFe=at—C-at-

1; “and ing said cells under skin growt h- priFRUAGRHIENT SHEET
conditi ons. ”"Iﬂyw m HﬂLf,or i ncreasi ng epi derma
target surfaces ting said surface with

cell hegt o]
tDaT%agt----bSEP&asﬁh
approxi mately 100 kD, 135 kD, 140 kB3S5t50 kD, or 400 -
extracellular matri x deposited by the cell |line 804G 19, ., The pethod
of O aim 18, wherein sS?‘BrE‘EFRug’Pé PREFHATRFe R ¢E @ mammabiagpceldl hod
of Claim 18, wherwhfichai dpretéimdhédmison abheurspemperty. of Zdrondeingt hod
?f daim 18, “herﬁéﬂiaébﬂ?ggﬁé aﬁbﬁaéeﬂoﬂccﬁhs H%fﬂé“lconﬁﬁcéghg/\ _{&Od
or growing pancreatic_slet cel] precursors, conprising the steép o
cul turing said cePFOEf&Bar38r3 Bham$¢%w%1%7@%%%?fa*%bewamce| | s.
23. The nethod of 16 ai 6he2.orméret oft hehet protkinadkebus ngxtiadtéBilax

conprising the _steps _of; .enzy i L.gestq ng I r . ~ and,

I ncubat i ng ‘Pﬁ‘érargegfgﬁebﬁﬁcrggéoéj?#%%l I%)gul‘tfll&é]e érr%{d?un?% i |4s(I;'et ke
cel | aggregasebatantiakidy. isolated form. 24, The method of daim 23,
wherein said pancigas A§ {s8Tage eptide Zondir iy Noseaic ARy I

wherein said pancreas 1S hupan, . . .The hg Claim22, wherein

sai d 804G na®r L2 OpriR ePROFeinY FHEHed'r{cgué?‘e&béﬁé a?g. Yo fz??‘ TR St #d of

A aim 22, whgbiitpatd fatilitatse emtidesindyorss 4ot ibmdike remiirive icak

cells. 28,1 A o) eneration of hornone-producing cells,
%gl%?eggigﬁgeé Ehéggmg.

conprising t fprovi di ng, expanded endocrine precursor

cells 17. A method of generating skin for allograft use
N comprising: _
culturing epidermal cells onto the article of Claim
1; and

growing said cells under skin growth-promoting
conditions. _
18. A method for increasing epidermal cell adhesion to
a target surface, comprising coating said surface with at
least one of the approximately 100 kD, 135 kD, 140 kD, 150
- kD, or 400 kD proteins of the extracellular matrix deposited
by the cell line 804G.
: 19. The method of Claim 18, wherein said cells are
periodontal cells. ) '
_ 20. The method of Claim 18, wherein said cell adhesion
~ occurs ex vivo. '
21. The wmethod of Claim 18, wherein said cell adhesion

occurs in vivo.

22. A method for growing pancreatic islet cell
precursors, comprising- the step of culturing said cell
precursors on matrix protein secreted by 804G cells.

23. The method of Claim 22, prior to the step of
culturing, further comprising the steps of:
enzymatically digesting fetal pancreas; and incubating
the digested pancreas in cell culture medium until islet-~
like cell aggregate are formed.



according'to the method of Caim1l; and transplanting sai d

expanded endocrlne—ﬁ+eea#se#——————eelIs into a manmmul . [F20.=F
wherein said cells are pancreatic islet ceIﬂﬁPLAuEMEMT’HEET

of d ai
met hod of CIalmZM l.ll nt)rrmnelsmsulln 31. =THeS tg of
Cl aim 29, wherei nEf (ﬂ “gsﬂ I ansplanted into or iDeteant. . toE? 1961
ki dney, |ung or I|ver 2 Pancreat|36 slet cell pr

.accordance with Caim22. .
24. The method of Claim 23, wherein said pancreas is

-__

from a mammal. .
25. The method of Claim 24, wherein said'pancreas is

human.
26. The method of Claim 22, wherein said 804G matrix
protein is attached to a substrate.
27. The method of Claim 22, wherein said matrix is
produced by 804G rat bladder carcinoma cells.
28. A method for the generation of hormone-producing
cells, comprising the steps of:
(. providing expanded endocrine precursor cells
according to the method of Claim 1; and
transplanting said expanded endocrine precursor
cells into a mammal.
29. The method of Claim 28, wherein said cells are

pancreatic islet cells.
30. The method of Claim 28, wherein said hormone is

insulin.
31. The method of Claim 29, wherein said cells are
transplanted into or adjacent to the kidney, lung or liver.
32. Pancreatic islet cell precursors prepared in

accordance with Claim 22.



