wo 2014/145653 A3 I} I A0 00O A O AR

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

=

(19) World Intellectual Property
Organization
International Bureau

(43) International Publication Date
18 September 2014 (18.09.2014)

WiPpoOo IPCT

(10) International Publication Number

WO 2014/145653 A3

(51)

(21)

(22)

(25
(26)
(30)

(71)

(72)

(74)

(81)

International Patent Classification:
C12N 5/00 (2006.0 1) C12N 5/02 (2006.0 1)
C12N 5/071 (2010.01)

International Application Number:
PCT/US2014/030456

International Filing Date:

17 March 2014 (17.03.2014)
Filing Language: English
Publication Language: English
Priority Data:
61/788,285 15 March 2013 (15.03.2013) us

Applicant: WAKE FOREST UNIVERSITY HEALTH
SCIENCES [US/US]; 391 Technology Way, Suite 199,
Winston-Salem, North Carolina 27101 (US).

Inventor: Bitar, Khalil; 634 Gramercy Street, Win-
ston-Salem, North Carolina 27104 (US).

Agent: ENGELLENNER J., Thomas, Pepper Hamilton
LLP, 125 High Street, 19th Floor - High Street Tower, Bo-
ston, Massachusetts 021 10 (US).

Designated States (unless otherwise indicated, for every
kind d national protection available): AE, AG, AL, AM,

(84)

AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KR,
KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA,
SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM,
TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM,
ZW.

Designated States (unless otherwise indicated, for every
kind d regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, Sz, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SV,
TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
KM, ML, MR, NE, SN, TD, TG).

Published:

with international search report (Art. 21(3))

before the expiration d the time limit for amending the
claims and to be republished in the event d receipt d
amendments (Rule 48.2(h))

[Continued on next page]

(54)

Titlee NEURAL PROGENITOR CELL DIFFERENTIATION

Enteric neurospheres o
coated coversiip

Confluent colonic smooth
musclelayer

FIG. 2

(57) Abstract: Differentiation and stability of neural stem
cells can be enhanced by in vitro or in vivo culturing with
one or more extracellular matrix (ECM) compositions, such
as collagen I, IV, laminin and/or a heparan sulfate pro-
teoglycan. In one aspect of the invention, adult mammalian
enteric neuronal progenitor cells can be induced to differen-
tiate on various substrates derived from components or com-
binations of neural ECM compositions. Collagen | and IV
supported neuronal differentiation and extensive glial differ-
entiation individually and in combination. Addition of
laminin or heparan sulfate to collagen substrates unexpec-
tedly improved neuronal differentiation, increasing neuron
number, branching of neuronal processes, and initiation of
neuronal network formation. In another aspect, neuronal
subtype differentiation was affected by varying ECM com-
positions in hydrogels overlaid on intestinal smooth muscle
sheets. The matrix compositions of the present invention can
be used to tissue engineer transplantable innervated Gl
smooth muscle constructs to remedy aganglionic disorders.
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