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CLAIMS: /
1. Isolated recombinant laminin-521, comprising: /
an alpha chain comprising a polypeptide with at least BOngfdentity to a

polypeptide sequence of SEQ ID NO: 1; j/i
a beta chain comprising a polypeptide with at ieastf?o% identity to a

7

polypeptide sequence of SEQ ID NO: 2; and /
a gamma chain comprising a polypeptide with atf.‘ff;east 70% identity to a

f/
polypeptide sequence of SEQ ID NO: 3; /

wherein the alpha, beta, and gamma yﬁ}ains are assembled into
recombinant laminin-521. /
/
2. The isolated recombinant laminin- 51 of claim 1, wherein the alpha
chain polypeptide has at least 90% identity tqffhe polypeptide sequence of SEQ ID

NO: 1.
3. The isolated recombinar}t’/laminin-sm of claim 2, wherein the beta

chain polypeptide has at least 90°/of§éentity to the polypeptide sequence of SEQ ID
NO: 2. /

g
/

/
/ .
4, The isolated re/dombinant laminin-521 of claim 3, wherein the gamma
chain polypeptide has at }gést 90% identity to the polypeptide sequence of SEQ ID

NO: 3. , /f

1"

5. A phf{rmaceutical composition, comprising: a) isolated recombinant
laminin-521; angfé) a pharmaceutically acceptable carrier.

s

/
6. / A composition that enables self-renewal of pluripotent stem cells grown
in vitro,f,f’éomprising a growth medium and a coating thereover, the coating
comp;iéng recombinant laminin 521 (laminin-11).

7. The composition of claim 6, wherein the composition further comprises

- OWER-fRCTOR:
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8. The composition of claim 6, wherein the composition is devgiﬂ of any

F

differentiation inhibitors, feeder cells, or differentiation inductors. | i,/

/

/
9. A method for maintaining the pluripotency of plung:f/e/nt stem celis in
vitro, comprising: /
providing a substrate comprising a growth ffi!edium and a coating
thereover, the coating comprising a matrix of ettherfrecombmant laminin 521
(laminin-11) or recombinant laminin 511; /‘

dissociating pluripotent stem cells intpfé' single cell suspension; and
placing the pluripotent stem cells lf'f the single cell suspension on the

coatin ’/
g. ) /

/
10. The method of claim Q/Wherein the composition is devoid of any

differentiation inhibitors, feeder celi§/<;r differentiation inductors.
sj

/

11.  The method of gfaim 9, wherein the pluripotent stem cells are placed

on the coating as a monol
y
«’/ -
12.  The m/efhod of claim 9, wherein the pluripotent stem cells are placed
on the coating at /a( aensity of 200 cells / mm?or less.
/
y
13. / ' The method of claim 9, wherein the pluripotent stem cells are placed

on the cﬁatmg at a density of 200 cells / mm? or more.
g

14.  The method of claim 9, wherein the pluripotent stem cells are placed

—7dg«t¢v&eea%|ﬂg -such-that-no-two-stem-cells-contact-each-other:
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15. A method of maintaining the pluripotency of pluripotent s}em cells in
vitro, comprising: fﬂf
receiving a substrate having a coating thereon, thef&‘éating containing
an intact laminin; /
placing pluripotent stem cells and a cell/,a«éﬁlture medium on the
substrate; and _f/
activating the PI13-kinase/Akt pathwax}/
/

e

16. The method of claim 15, whgpé’fn the intact laminin is laminin-521 or
laminin-511. /

e
pd

/
y

17. The method of cla}:ﬁ%S, wherein the cell culture medium does not
contain any growth factors. /‘"f

g

/

18. The mefghé’é of claim 15, wherein the cell culture medium does not
contain beta fibroblast growth factor (bFGF).
/
19. /The method of claim 15, wherein the coating also contains a cadherin.
/f/
/’" 20. The method of claim 15, wherein the pluripotent stem cells are placed
,L,_wM}ga/_./thegcoaﬂng,ai,awdensity.ofwzaowcel«!s,!mmm%or~less»:«w ———

e
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21. A method of isolating recombinant laminin-521, comprising: if’
providing host cells that express recombinant laminin-521, wh{e“ifein the
recombinant laminin-521 comprises: i;"g
a first chain comprising a polypeptide with at leasgff§0°/6 identity
to a polypeptide sequence of SEQ ID NO: 1, ;lf/
a second chain comprising a polypeptide v«;ﬁh at least 70%
identity to a polypeptide sequence of SEQ ID NO: 2, and f
a third chain comprising a polypeptide w1th/ at least 70% identity
to a polypeptide sequence of SEQ ID NO: 3, f ‘
wherein the first, second, and third #fcﬁains are assembled into
recombinant laminin-521; / '
growing the host cells in a cell cultur [medium under conditions to
stimulate expression of the recombinant Iaminin-szgf}bhains;
passing the host cell culture medi/d{h through a column, wherein the
column contains a compound that binds to the écombinant laminin-521;
washing the column to remove 6/ bound materials; and

eluting the bound recombmavit laminin-521 from the column.

22. The method of claim 2/ wherein the column is an antibody affinity
column, a gel-filtration chromatogra;:ﬁhy column, or an ion-exchange column.

g“
/

23. A recombinant expression vector comprising a nucleic acid of SEQ ID
NO: 4 operatively linked to a/bromoter sequence.
/

24. The vectc}/:)f claim 23, further comprising a polylinker sequence, a
polyadenylation signyisequence, a termination sequence, a selectable marker, or an
epitope tag. ;,ff

;

/,

25. A medxcal device or a graft having an exterior surface, the exterior
surface bemg coated with isolated recombinant laminin-521.
f"

26, Akit, comprising:

/ isolated recombinant laminin-521; and

W«wfﬁwmwmw — se@ﬁt@fneﬁ“ e
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27.

-
o

—

An automated robotic systgm,-cﬁ?ﬁbﬁsing:

an input area for rggeivfﬁéﬂan initial culture of pluripotent stem cells;

a means M{gnxre”fﬁfaving the stem cells from the initial culture;

g‘meé”nﬁg for placing the stem cells into single cell suspension; and

a means for replating the stem cells in the single cell suspension onto a

,@aﬁfaymx containing-laminin-521- ————

/»‘
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CLAIMS:

1. A composition that enables self-renewal of pluripotent stem cells
grown in vitro, comprising a growth medium and a coating, the coating

comprising recombinant laminin 521 (laminin-11).

2. The composition of claim 1, wherein the composition further

comprises a growth factor.

3. A method for maintaining the pluripotency of pluripotent stem cells
in vitro, comprising:
providing a substrate comprising a growth medium and a coating
thereover, the coating comprising a matrix of recombinant laminin 521 (laminin-11);
dissociating pluripotent stem cells into a single cell suspension; and
placing the pluripotent stem cells in the single cell suspension on the

coating.

4. The method of claim 3, wherein the pluripotent stem cells are

placed on the coating as a monolayer.

5. The method of claim 3, wherein the pluripotent stem cells are

placed on the coating such that no two stem cells contact each other.

6. A method of maintaining the pluripotency of pluripotent stem cells in
vifro, comprising:
receiving a substrate having a coating thereon, the coating containing an
intact laminin-521;
placing pluripotent stem cells and a cell culture medium on the substrate;
and

activating the PI3-kinase/Akt pathway.
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7. The method of claim 6, wherein the cell culture medium does not

contain any growth factors.

8. The method of claim 6, wherein the cell culture medium does not
contain beta fibroblast growth factor (bF GF).

9. The method of claim 6, wherein the coating also contains a

cadherin.

10. A medical device or a graft having an exterior surface, the exterior

surface being coated with isolated recombinant laminin-521.



