WO 2014/143632 PCT/US2014/026461

1740

W
SITES FOR HIGH CONCENTRATIONS
OF STEM CELL NICHES

/ N !l ! ! >
) ) 9 L V o
BILIARY TREE f .

f P //.-

=5
CYSTC DUCT "*ﬁ\\ AN I //’ A EFT HEPATIC DUCT

| 7o /» MMON HEPAT%C oucT

e HJK"\
GALLBLADDER:E o /3'3\\, H,f,«»f/;wﬁf
\\// / i‘\ P
\ e / A CREAS

7z
COMMON 3 /

HEPATOPANCREATIC D IC' £
WIARLIREATIL L "” -ﬂﬁ’\JCREHT!LﬁUCT
J—l—w"—“‘
AMPULLA OF YATER < /Ll

“-JUODENUN]

FIG. 1

SUBSTITUTE SHEET (RULE 26)



PCT/US2014/026461

WO 2014/143632

o

210

L0 DIl 14 l.w\m

¢ Ol

19740 NOWHOD DLLYIHONY-O1eTH FHL 40 {898) SONYIO AUV I3
(5902) SGAY19 13N JLYHONYE |

WNN=0000

~&AVA IO VTINGWY
L3NG NGHNOD D13¥FONTd-DLdaH

LINT HFAHONY mozzi\ T

1200 5 W,.r
L2AT SUVAIH NG

I

§
N0 HISAY

S S E00VETH

\L 1ONA DUV LHOM

“HINT

- WLy

SUBSTITUTE SHEET (RULE 26)



WO 2014/143632 PCT/US2014/026461

310
;ﬁsfﬂéiﬁ, ﬁffﬂﬁﬁy
R \
s&agoum’?gj ~~PANCREATIC DUCT BILE Du%gif ~PANCREATIC DUCT
e ; i ("!‘\

o
A

\ e \ Q“%@M

LONG COMMON CHANNEL SHORT COMMON CHANNEL

f"M Pl

iy W A I e
N b ( Q ép
1 . \- N

BiLE DUCT“&QE}? o '%NCREA??C DUCT BiLECUC é‘/‘ rq*fj_fiNCREATIC DUCT
Wﬁiﬁi B ST @22%%
<} =]
e

* > 2 { )
\ 6% A \ a\%;
\

3\
] }
INTERPOSED SEFTUM SEPARATE OPENINGS

FlG. 3

SUBSTITUTE SHEET (RULE 26)



WO 2014/143632 PCT/US2014/026461

410

BRUNNER'S GLANDS {DUCDENUN)

PERIBILIARY GLANDS (BILIARY TREE}

GALLBLADDER LIVER PANCREAS
STEMPROGENITORS IN STEMPROGENITORS N PROGENITORS ONLY N
CRYPTS DUCTAL PLATES {FETAL, NEONATAL) PANCREATIC TICT GLANDS

OR CANALS OF HERING (PEDIATRIC, ADULT)

FIG. 4

SUBSTITUTE SHEET (RULE 26)



WO 2014/143632

510

PCT/US2014/026461

PRIMITIVE BILIARY TREE STEM PROGENITORS {NEAR FIBROMUSCULAR LAYER}
SOXS, SOX17, POXY, CO133, NCAM, NIS, RGS8, RGa15, PLURIPOTENCY GENES

¥

INTERMEDIATES N THE MATURATIONAL PROCESS ([TYPE 1)
SOX9, SOX17, PDX1, G133, NCARM, NIS, RGSB, RGS 18, PLURIPOTENCY GENES, LGRS

¥

INTERMEDIATES IN THE MATURATIONAL PROCESS {TYPE 2)
SCXB, SOXTT, PDXY, CD133, NCAM, NiS, RS, RGS 16, PLLRIPOTENCY GENES, LGRS, EpCAM

&

TN

N

PANCREATIC STEM CELLS!
BHLIARY TREE

SOX9, PDX1, LGRS, EpCAM +i-, NCAM,
CR1G, PLURIPOTENCY GENES, CD133

i BILIARY TREE & CANALS OF HERING
SOX9, SOX17, LGRS, EpCAM, NCAM,

PLURIPOTENCY GENES, CK18, CD133

HEPATIC STEM CELLS

¥

PANCREATIC PROGENITORS IN PANCREATIC DUCT GLANDS
SOXG+ PO+, PTHIA, NGNS+ MUCE

k-4

HEPATOBLASTS
SOXS, EpCAM, ICAMT, AFP
ALBUMRN, CK18, P450-AT

/

PANCREATIC
ACINAR-COMMITTED
PROGENITORS POX1,

FTFA, HESY,

AMYLASE

N
el T

PANCREATIC DUCT-COMMITTED

PROGEMITORS PROGENITORS

FOX1, SOXS,

NGN3, SCX8-,

PANCREATIC ISLET-COMMITTED

HNF18+, CK18, CA19.8, CD133 | | PDX1 #- PAXE, NKXZ.2, NKX 6.1

BiLIARY-COMWITTED IO
EpCAM, CAMS. AFP

CK1g

SECRETINRECEPTOR, CKT. 1\ o pUnin, cx98, GLYCOGEN

PLURIPOTENCY GENES: 80X2, GCT4, KLF4, NANCG, TROP-Z, 8Mi-1, SALLA
CELL AT ALL MATURATIONAL LINEAGE

FiG. 5

STAGESE

XPRES

S CYTCKERATING AND 18

SUBSTITUTE SHEET (RULE 26)




WO 2014/143632

PCT/US2014/026461
6/10
DUCOENUM  —»  MAIGRPAPILLA MNOR PAPILA
PBGs=PERIBILIARY GLANDS 5 -"15-' SRUMERS 0Ls &)

PDGs=PANCREATIC DUCT GLANDS "*’

STEMIPROGENITOR CELLS IN AT
FBCs i BILIARY TREE \_// ~

e j \““’?

HEPATIC STEM CELLS
Fv) 1’:,‘[.'.“'
P

\‘«‘
A COMMITTED
Oi @ @ PROGENITOR

| . " CELLS INPDGs
| ooragparc VEVIRAL DORSAL
L CHOANGIOOYTES
AT oTO [ h 1
HEPATOBLASTS @ | \ &Qy
N
VAN i ::NDr*CRw: P«O ENTORS ACINAR CELL

@ (.—\,«f”/ \ T @ SETACELL

%EDH?JCVTEQ INTRAHEPATIC

d’-\’ d vf
CHOLANGIOCYTES EPSILON ”E'“-. @ ALPHA CELL

DELTACELL  poppiis

FIG. 6

SUBSTITUTE SHEET (RULE 26)



WO 2014/143632 PCT/US2014/026461

7140

SERUM-FREE, HORMONALLY DEFINED MEDIA (HDRY)

O KUBOTA'S MEDIUM (KM) FOR O HORMONALLY DEFINED MEDIUM
STEM CELLS AND PROGENITORS (HD3M) FOR MATURE CELLS
& LOW CALCIH 0.5 b KUBOTAS MEDIUM
N0 COPPER SUPPLEMENTED WITH
SELENIML ZING HIGHER CALCIUM {~0.6 k)

INSULIN, TRANSFERRINF COPPER

HDL AND MIXTURE OF FREE FATTY T3, bFGF, HGF

ACIDS BOUND TO PURIFIED HEPATOCYTE FATE - EGF

ALBURN GLUCAGON, GALACTOSE,

W ONCOSTATIN ¥, GLUCCCORTICHDS

o nVUEARLE o o CHOLANGIOCYTE FATE - VEGF

o NUTRIENT-RICH BASAL MEDIUM HOF GLUCOCORTICONS

o LOW OXYGEN (~2%) o PANCREATIC SLETFATE -
CYCLOPAMINE, EXENDIN (N0
GLUCOCORTICOIDS)

KUBOTAAND REID, 2000 o HIGHER OXYGEN LEVELS (~6%;

WANG ET AL HEPATOLOGY, 2010

<

&

&

&
LSV ¢ ¢

FIG. 7

SUBSTITUTE SHEET (RULE 26)



WO 2014/143632 PCT/US2014/026461

SUBSTITUTE SHEET (RULE 26)



PCT/US2014/026461

WO 2014/143632

810

6 Ol

L0010 NOWNOD O1L¥AMONY-OLYdH
HLAOTHM IO G0N
25 13781 B0 STNOIS + SNYNOUMWAH BONA0RA
NI STTH0 WLS 338 ,_,%maﬁ/,/ o
ALY INGINGIY ATIVAINGA 20 100 S5

————

%m AN J WNICOAC 3 1 19N
@/%1\ A Jﬁm - DIYIMONYEOIRATH FHL 40
/N

) ;//H SININZO HL G HLNOW
Y 77m — 41 HONOYHL GILYISN S|
\_,,q \_ I0IA30 Jd00SOINT NY

SUBSTITUTE SHEET (RULE 26)



WO 2014/143632 PCT/US2014/026461

BeRngda il

EaCAM e SOX17 BDX

Ewgh’\,iLuVﬂ!NEG

COMPARTHENT |21 "~ pog / sox*?‘ﬂw NEC |
oXiTPDx1 POs S MATURE CELLS
[ 104707 7 EpCaMHICH /
i' K14 LGRLOWNEG +— e
\ pe S0x{7PD1 NEG 12
\\ 7 EpCANHIGH INTERMEDIATE CELLS
“Z! 65 POS !
SCx17eDx4 PO A
S
TRANSIT AMPLIFYING —
COMPARTMENT

7 > ENLARGED I PATH GALLBLADDERS

FIG. 10

SUBSTITUTE SHEET (RULE 26)



