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3.3  Preparation
of MMC-Treated M15
Feeder Plates

3.4 Plating and
Differentiation
of Human ESCs
(See Note 5)

1.

15.

. Resuspend't

Take a vial of MMC-M15 cells from —150 °C freezer and put
into 37 °C water bath until most cells are thawed.

. Transfer MMC-M15 cells into a 15 ml tube pre-added with

4 ml EF medium.

. Spin down at 180 x g for 5 min.

. Resuspend the pellet with EF medium to the concentration at

4.0 x 10° cells/ml.

. Add 100 ul MMC-M15 cell suspension onto 96-well gelatin-

coated plates pre-added with 100 pl EF medium (Section 3.2).

. Incubate at 37 °C under 5 % CO,.
. On the next day, MMC-M15 cells are leady to be used as

feeders for human ESCs differentiation.

. Remove human ESCs medium.

. Rinse with PBS.

. Add 0.25 % trypsin/EDTA and-incubate at 37 °C for 5 min.

. Remove 0.25 % trypsin/ED A

. Add 2 ml EF medium and suspend the cells by pipetting with a
P1000 pipet.

. Add 3 ml EF mediur ansfer 5 ml of cells suspension into
15 ml tube.

. Spin down at 180_x:y for 5 min.

pellet with human ESCs medium supplemented
M Y27632 to the concentration at 1 x 10° cells/ml.

F medium from the MMC-M15 cells plates (Sec-

3) and add 100 pl fresh human ESCs medium with
Y27632 into MMC-M15 cells plates.

~—

. Add 100 pl of cell suspension into MMC-M15 96-well plate

f)re-added with 100 pl of human ESCs medium.

. Incubate at 37 °C under 5 % CO,.
. On the next day, remove human ESCs medium.
. Rinse with PBS.

. Change medium with fresh endoderm differentiation medium

1 supplemented with both Activin and B27 at day 0, 2, 4, 6
from the onset of differentiation.

Switch the medium to endoderm differentiation medium 2 sup-
plemented with both Activin and B27 at day 8 from the onset
of differentiation and culture cells for 2 days (see Note 8).
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3.5 Plating and 1. Remove human ESCs medium. 186

Differentiation of 2. Rinse with PBS. 187

Human ESCs (Optional, 3. Add 0.25 % trypsin/EDTA and incubate at 37 °C for 5 min. 188
Feeder-Free System) . )

(See Note 5) 4. Remove 0.25 % trypsin/EDTA. 189

5. Add 2 ml EF medium and suspend the cells by pipetting witha 190

P1000 pipet. 191

6. Add 3 ml EF medium and transfer 5 ml of cells suspension into 192

15 ml tube. 1903

7. Spin down at 180 x g for 5 min. 194

8. Resuspend the pellet with human ESCs medium supplemented 195
with 10 pM Y27632 to the concentration at 5 x 10° cells/ml. 196

9. Remove the solution from matrigel-coated plate and add 100 ul 197
fresh human ESCs medium with 10 pM Y27632 into the plate. 198

10. Add 100 pl of cell suspension into matrig oated plate pre- 199
added with 100 pl of human ESCs mediur

mn. 200
11. Incubate at 37 °C under 5 %

201
12. On the next day, remove hu 202
13. Rinse with PBS. 203

14. Change medium with-fresh endoderm differentiation medium 204
1 supplemented with-both Activin and B27 at day 0, 2, 4, 6 205
from the onset entiation. 206
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Fig. 1 Human ESCs (khES1) were induced into definitive endoderm through 10-day differentiation, with or
without methionine deprivation from differentiation day (d) 8 fo d 10. Methionine deprivation resulted in
eliminating undifferentiated cells (marked by OCT3/4 expression) without reducing endoderm cells (marked by
S0X17 expression). Error bars represent SEM (n = 3). Significant differences were determined by Student’s
ttest; **p < 0.01
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Notes

1. Dissolve three tablets PBS (Sigma, P4417-100TAB) in 600 ml
ultrapure water, autoclave, and store at room temperature.

2. Aliquot into 6 ml and store at —20 °C. Avoid freeze and thaw.

3. Dilute 2-mercaptoethanol (Sigma, M7522) to 0.1 M with PBS
(i.e. 2-mercaptoethanol (Sigma, M7522) 100 pl/PBS 14.1 ml.
Store at 4 °C and use within 1 month.)

4. Dissolve 0.2 g gelatin (Sigma, G9391) in 200 ml ultrapure
water. Incubate at room temperature for 1 h, and autoclave,

store at room temperature.

5. One day before plating, human ESCs are cultured in human

ESCs medium supplemented with 10 pM
confluence, human ESCs are plated.

6. Dissolve 5 mg Y27632 in 1.5 ml disti
stock solution. Aliquot into 50.pl

7. Dilute 5 ml Matrigel with 5

7632. At 80 %

water to make 10 mM
store at —80 °C.

MEM (Invitrogen, 11995-

075, high Glucose). Aliquot into 100 pl and store at —20 °C.
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Hepatic Differentiation from Human Ips GCells Using
M15 Cells

Kahoko Umeda, Nobuaki Shiraki, and Shoen Kume

Abstract

Here, we describe a procedure of human iPS cells differentiation into the definitive
albumin-expressing and albumin-secreting hepatocyte, using MI15, a '
Approximately 90 % of human iPS cells differentiated into SOX17-po
approximately 50 % of cells became albumin-positive cells, and se
system for endoderm and hepatic differentiation is a simple and effic
molecular mechanisms for hepatic fate decision, and could represent
cell source for pharmaceutical studics.

erm, further into
onephros- derived cell line.
>:definitive endoderm then
B protein. This M15 feeder
‘method, and useful for elucidating
Lattractive approach for a surrogate

Keywords: Hepatic differentiation, Endoderm differentiation, Feeder cells, M15 cells

1 Introduction

Human iP§ cells'are potential sources of hepatocytes for applica-
tions i nerative medicine and drug development (1).
We previously reported a procedure in which ES cells are sequen-
tially induced into the regional specific gut endoderm lineages, such
as the pancreas, liver, and intestine, by use of M15, a mesoderm
ed cell line (2—4).

M15 isused as a source for signals for in vitro ES differentiation.
M15 directs human ES cells to differentiate into the definitive
endodermal lineages with the addition of activin and 1LY294002, a
potent PI3 kinase inhibitor, further into the hepatic lineages with
the addition of dexamethasone (Dex) and Hepatocyte growth factor
(HGF) (2). Approximately 80 % of the human ES cells differentiated
into alpha feto protein (AFP)-positive hepatic precursor cells on day
20. On day 40, approximately 9 % of the total cells became Albumin
(ALB)-positive hepatocytes and secreted a substantial level of ALB
protein (2). Here, we describe an optimized protocol which is more
efficient and results in generating a higher portion (85.9 %) of
SOX17-positive definitive endoderm by altering the endoderm
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differentiation medium (higher concentration of activin, B27 sup- 32
plement contained RPMI medium) and yielding higher ALB tran- 33

scription levels (5). 34

2 Materials 35
1. M15 cells (ECACC cell no. 95102517). 36

2. Culture Dish (90-mm, Nunc, 150350) (150-mm, Nunc, 37

168381). 38

(24-well dish, Corning, 3526). 39

3. PBS (see Note 1). ‘ 40
4. 0.05 % trypsin/0.53 mM EDTA (Invitrogen, 25300-062). 4
5. EF medium. 42

43

44

45
46

47

48

48

50

51

52
53

54

55

56

The final concentration of mitomycin C will be 10 pg per mL. 57
9. CTK solution (see Note 3). 58

59

60
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64




Hepatic Differentiation from Human Ips Cells Using M15 Cells

10. Human iPS medium. 85

11. Supplements for human iPS medium. 73
bFGF (Peprotech, 100-18B-2). 74
Stock solution at 5 pg/mL in 0.1 % 75
Aliquot into 100 pL and store at 76

keep at 4 °C. Add to human iP 77

tration of 5 ng/mL.

12. Endoderm Differentiation

13. ements for endoderm differentiation Medium (store

n (R&D, 338-AC). 87
Stock solution at 100 pg/mL in 0.1 % (w/v) BSA/PBS. s
Aliquot into 100 pL and store at —80 °C. Once thawed, 8o
keep at 4 °C. Add to endoderm differentiation medium ata 9o
final concentration of 100 ng/mL. 91
B27 supplement (Invitrogen, 17504-044). 92

Stock solution at 100 % (50x%). Aliquot into 500 pL and ¢3

store at —20 °C. Once thawed, keep at 4 °C. Add to 94

endoderm differentiation medium at a final concentration 95
of 2% (v/v, 1x). 96

14. Hepatic Differentiation basal Medium (store at 4 °C). 97

(continued)
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15. Supplements for hepatic differentiation medium.
Dexamethasone (Dex, Sigma, #D8893).

Stock solution at 1 mM in EtOH. Aliquot into 100 pL and
store at —80 °C. Once thawed, keep at 4 °C. Add to
differentiation medium at a final concentration of 1 pM.

HGEF (Peprotech, #100-39).
Stock solution at 10 pg/mL in 0.1
Aliquot into 100 pL and store at —8
keep at 4 °C. Add to differentiati
concentration of 10 ng/mL.

BSA/PBS.
nce thawed,
ium at a final

3 Methods

3.1 Preparation (a) Thawing M15 cell

of Mitomycin G 1. Prepare 4 mL of dium in a 15 mL tube.

Treated M15 Cells en M15 stock and put the vial in a
(MMC-M15 Cells)

) until most (but not all) cells are thawed.

ith ethanol, open the cap, and transfer the
spension to a tube prepared in step 1.

entrifuge at 180 x g for 5 min and then discard the
ernatant.

‘esuspend the cells with 10 mL of EF medium, and transfer
a 90-mm dish, and incubate the cells in a 37 °C 5 % CO,
incubator.

{b) Passage of M15 cells.

1. When cells are confluent, aspirate the culture medium,
wash the cells with PBS, add 0.05 % trypsin/0.53 mM
EDTA (1 mL per 90-mm dish, 3 mL per 150-mm dish),
and incubate for 5 min at 37 °C, 5 % CO,.

2. After incubation, add EF medium into the M15 cells dish
(4 mL per 90-mm dish, 6 mL per 150-mm dish), suspend
the cells by gently pipetting, and transfer the cell suspen-
sion to a 15 mL tube or 50-mL tube.

3. Centrifuge the cells at 180 x g for 5 min.

4. Discard the supernatant, break the pellet by finger tapping,
and resuspend the cells in an appropriate amount of EF
medium.
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5. Seed cells at 1.5 x 10° cells per 150-mm dish, and
incubate at 37 °C, 5 % CO, incubator until they are
confluent.

(c) Mitomycin C-inactivation of M15 cells.

1. Discard the medium and add mitomycin C containing
medium, and incubate for 2 h at 37 °C, 5 % CO,.

2. After incubation, aspirate all of mitomycin C containing
medium off the cells, and wash the cells twice with PBS.

3. Aspirate off PBS, add 3 mL 0.05 % trypsin/0.53 mM
EDTA, and incubate for 5 min at 37 °C, 5 % COs.

4. Neutralize the trypsin by adding 3 ml EF medlum and

and count the number of cells.

5. Centrifuge at 180 x g4 for 5 m en discard the
supernatant.

6. Resuspend the cells with,

ium to the concentration
at 2 x 107 cells per mL. '

7. Add equal volume
8. Transfer 1 mL o
9. Putcryovials i

freeze solution, and mix gently.

spension into cryovial.

gene controlled-rate freezer box and
then put to a —80 °C freezer. The next day,
transfer the v of frozen MMC-M15 cells into the
ezer for long-term storage. When use frozen
vial to two 24-well plates.

3.2 Preparation of 1. Tra
Gelatin-Coat Plates ates (i.e., 0.5 mL/well for 24-well dish. Let sit at 37 °C

h (see Note 8).

emove excess gelatin solution, and add 0.25 mL fresh M15
medium into 24-well gelatin-coated plates (see Note 8).

3.3 Preparation . Remove a vial of MMC-M15 cells from —150 °C freezer and
MMC Treated M15 plunge into 37 °C water bath, agitating the vials until the
Feeder Plates frozen suspension becomes slurry.
2. Transter MMC-M15 cells into a 15 mL tube pre-added with
4 mL EF medium.

3. Collect cells by centrifugation at 180 x g for 5 min.

4. Resuspend the pellet with EF medium, cell count, and adjust to
a final cell density of 4.0 x 10° cells/mL

5. Plate 0.5 mL MMC-M15 cell suspension into 24-well gelatin-
coated plates added with EF medium (Section 3.2).

6. Incubate at 37 °C under 5 % CO,.
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3.4 Plating of Human
iPS Cells (See Note 10)

7.

8]

On the next day, MMC-M15 cells reach confluence and are

ready to be used as feeders for human iPS differentiation (see
Note 9).

. Remove medium from the human iPS cells.
. Wash with PBS.
. Add 1 mL CTK solution to the culture dish. Let stand for 6 min

at 37 °C and confirm under microscope for detachment of cells.

4. Remove CTK solution from the iPS cells.

10.

. Add 2 mL human iPS medium and collect th

. Add 0.5 mL human iP

. Add 2 mL human iPS medium and disaggregate iPS clumps

into smaller pieces (5-20 cells) by a cell scraper and pipetting by
a P1000 pipet.

gation, at 180 x g for 5 min.

uman iPS medium into
te 11).

well plate.

Incubate at 37 °C b CO5.

¢ human iPS cells on the next day.

1ented with both Activin and B27 on day 1, 3, 5,7, 9.

medium with fresh hepatic differentiation medium

4 Notes

. Dissolve three tablets PBS (Sigma, P4417-100TAB) in 600 mL

ultrapure water, autoclave, and store at room temperature.

. Aliquot into 5.8 mL and store at —20 °C. Avoid freeze and

thaw.

. Aliquot into 1 mL and store at —20 °C. Avoid freeze and thaw.
. Dissolve 10 mg of collagenase IV in 1 mL of distilled water, and

through with a 0.22 pm pore filter. Aliquot and store at
—20°C.

. Dissolve 0.11 g of CaCl, (Nacalai Tesque, 06729-55) in 10 mL

of distilled water, and through with a 0.22 pm pore filter.
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. Dilute 2-mercaptoethanol (Sigma, M7522) to 0.1 M with PBS.

(i.e., 2-mercaptoethanol (Sigma, M7522) 100 uL/PBS
14.1 mL. Store at 4 °C and use within 1 month.)

. Dissolve 10 g D-(+)-Glucose (Sigma, G5146-1KG) in 100 mL

PBS and filtrate, and store at 4 °C (100 mg/mL).

. Dissolve 0.2 g gelatin (Sigma, G9391) in 200 mL ultrapure

water. Let stand at room temperature for 1 h, and autoclave,
store at room temperature.

We routinely add gelatin solution on the day before plating of
M15 cells, incubate until plating. And just before plating,
remove gelatin solution and substitute with fresh differentia-
tion medium.

. If you are in a rush, you can use M15 feeder dishes 2 h after

plating. But we routinely plate MMC treated
the previous day.

15 feeders on

We plate approximately 70 % confluent human iPS cells in

90-mm dish into one 24-well pla

This is necessary to prevent niform platings.
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Hepatic Differentiation from Murine and Human iPS Cells .
Using Nanofiber Scaffolds 2

Taiji Yamazoe, Nobuaki Shiraki, and Shoen Kume 3

Abstract

The induced pluripotent stem (iPS) cells of murine and human are capable to diffc into any cell type
of the body through recapitulating normal development, similarly as the em

evidence support that both ES cells and iPS cells are induced to differentiate

differentiate into the definitive endoderm and mature }
dimensional conventional culture plates. :

Keywords: Hepatic differentiation, Micro

1 Introduction

ells and ES cells have the ability to differentiate into any 17
of our body through mimicking normal developmental 1s
ocesses (1, 2). Therefore, these stem cells can serve as an attrac- 19
e cell source for a large number of cells needed in biomedical 20
“research and regenerative therapies. 21

There are two majorly considerable conditions to culture ES 22
and iPS cells, one is humoral cues in the culture medium and the 23
other is the components of extracellular matrices and scaffolds. 24

Based on lines of evidence in developmental biology, hepatic 25
differentiation from stem cells has been established (3, 4). 26
This utilized not only the growth factors that are indispensable 27
for liver organogenesis in vivo but also small chemicals that are 28
theoretically expected to evoke intracellular signaling pathways. 29
Activin A, for instance, is a ligand of the TGF-b superfamily and 30
is used to induce endoderm differentiation, and hepatocyte growth 31
factor is used to differentiate cells to adopt differentiation into the 32
hepatic lineages (3, 5). 33
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a
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di di1 ~d17 ~d23 d26
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Fig. 1 Scheme for hepatic differentiation program using nanofiber matric

shows a line of differentiatin

marker genes. (b) Schedule of medium change shows sequential trea
each differentiation time windows. bFGF basic fibroblast gro
dexamethasone, NA nicotinamide, DMSO dimethyl sulfoxide

Developmental time course
ntal process and exhibiting specific
t of specific differentiation cues for
v factor, HGF hepatocyte growth factor, Dex

g cell profile recapitulating normal develop

scaffolds. We prewously repoxted that
ells on a mesonephric ccll line, MlS m the

-9). We showed that M15 cells provide basement mem-
ponents, including lama5, on which ES cells could dif-

1g synthetlc nanofiber matrices for hepatic hneage cells and beta
cells (12, 13). The nanofiber matrices show a highly integrated
three-dimensional structure that resembles the basement mem-
brane, and provide appropriate guidance cues to modulate cell
behavior (14). Here, we demonstrate the nanofiber-based proce-
dure for hepatic differentiation from murine and human iPS or ES
cells. This procedure including sequential treatment of growth
factors and chemicals to induce endoderm and hepatic lineage
cells for 22 days in murine and for 26 days in human (Fig. 1).

2 Materials

2.1 Murine iPS Cell
Differentiation

1. Culture Plate(96-well plate, Corning Costar Ultra-Web Syn-
thetic Polyamine Surface, 3873XX1).

34
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2. PBS (see Note 1). 55
3. 0.25 % Trypsin-EDTA (Invitrogen, 25200-072). 56

4. Mouse endoderm differentiation basal medium (store at 4 °C) 57

quotinto 100 pLand store at —80 °C.
Once thawed skeep. at4 °C. Add to mouse endoderm differentia- 75
at a final concentration of 5 ng,/mlL. 76

pecification basal medium (store at 4 °C)

82

83

84

7. Supplements for mouse hepatic specification medium 85

Stemolecule™ All-Trans Retinoic Acid (ATRA; Stemgent, 8s
#130-095-571): Stock solution at 10 mM in DMSO (Sigma, &7
D2650). Aliquot into 100 pL and store at —80 °C. Once 88
thawed, keep at 4 °C with protection from light. Add to s

mouse hepatic specification basal medium at a final concentra- 90
tion of 1076 M. 91
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2.2 Human iPS Cell
Differentiation

8. Mouse hepatic differentiation and maturation basal medium
(store at 4 °C)

HGEF (Peprotech, 100-39)#'S ck solution at 10 pg/mL in
0.1 % (w/v) BSA/PBS. Aliquot into 100 pL and store at

1. Culture Plate(96-well plate, Corning Costar Ultra-Web Syn-
thetic Polyamine Surface, 3873XX1).

2. PBS (see Note 1).
3. 0.25 % Trypsin-EDTA (Invitrogen, 25200-072).
4. Matrigel (BD, 354234) (see Note 4).
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5.Y27632 (Wako, 253-00513) (see Note 5). 133
6. Human endoderm differentiation basal Medium (store at 4 °C) 134
135

136

137

138

139

140

141

142

143

(w/v) BSA/ PBS. Aliquot into 50 pL 144
Once thawed, keep at 4 °C. Add to h 145
tiation basal medium at a final cor 146

Sodium butyrate (Sigma, B588 3 147
148
keep at 4 °C. Add to human endoderm differentiation basal 149
medium at a final concentration of 100 pM. 150

151

152
1563

154
155
156
157

158

. Supplements for human hepatic specification medium 159

Dimethyl Sulfoxide (DMSO) Hybri-Max (Sigma, D2650). 160
Add to human hepatic specification basal medium at a final 161
concentration of 1 % (v/v). 162

10. Human hepatic differentiation and maturation basal medium 163

(store at 4 °C) 164

165
166

167

168

169

170

171
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11. Supplements for human hepatic differentiation medium 172

Dexamethasone (Dex) (Sigma, D8893): Stock solution at 173
1 mM in EtOH. Aliquot into 100 pL and store at —80 °C. 172
Once thawed, keep at 4 °C. Add to human hepatic differentia- 175
tion and maturation basal medium at a final concentration of 176
1 pM. 177

HGF (Peprotech, 100-39): Stock solution at 10 pg/mL in 178
0.1 % (w/v) BSA/PBS. Aliquot into 100 pL and store at 179
—80 °C. Once thawed, keep at 4 °C. Add to human hepatic 180
differentiation and maturation basal medium at a final concen- 181

tration of 10 ng/mL. 182
12. Supplements for human hepatic maturation medium 183
Nicotinamide (Sigma, N0636-100G): Stock Jutionat 1 Min 184
PBS. Aliquot into 5 mL and store at —2 185

keep at 4 °C. Add to human hepatic diffc
ration basal medium at a final concentrati
Dimethyl Sulfoxide (DMSO) Hybri
for 2 step method, add to hum:
maturation basal medium at a fin

186
. . 187
igma, #D2650): Only 188
hepatic differentiation and 189

oncentration of 0.5 % (v/v). 190
13. Trypsin stop medium 191

192

193
194

195

196

197

198

4. Human iPS cell plating medium 199

Use appropriate maintenance medium for your ES cells or iPS 200

cells treated with Y27632 at a final concentration of 10 pM. 201

3 Methods 202
Carry out all procedure in clean bench and keep the cells in CO, 203

incubator with 37 °C, 90 % humidity and 5 % CO,. 204

All medium and solution should be use at room temperature or 205

warmed to 37 °C. DO NOT use cold medium at a refrigerator. 206

Take 200 pL of every differentiation medium for one well of 207

96-well nanofiber plates. 208

3.1 Murine iPS Cell: 1. Remove iPS maintenance medium from the cells. 209
Piating 2. Wash with PBS. 210
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3.

3.2 Murine iPS Cell: 1.

Differentiation

3.3 Human iPS Gell: 1.

Preconditioning

3.4 Human iPS Cell:.
Plate Preparation

35 Human iPS Cell: 1.
2. Wash with PBS. 246
. Add 1 mL 0.25 % trypsin-EDTA solution to the culture dish. 247

Plating

. Incubate at 37 °C under 5 % CO, overnight..

. Change medium with fresh mo

. Change medium with "

Add 1 mL 0.25 % trypsin-EDTA solution to the culture dish. 211
Let stand for 5 min at 37 °C and confirm under microscope for 212
detachment of cells. 213

. Disperse the cells into a single-cell suspension by pipetting with 214

a P1000 pipet. 215

. Add 4 mL mouse iPS plating medium and collect the cells by 216

centrifugation at 180 x g for 5 min. 217

. Resuspend the pellet with mouse iPS plating medium, cell 218

count, and adjust to a final cell density of 2.5 x 10* cells/mL. 219

. Plate 200 pL. ES cell suspension into each well of 96-well 220

synthetic nanofiber plate. 221

222
223
224
225
2286

3, 5,and 7 (see Note 6).

227

supplemented with ATRA on'da ' 228

229
230
231

medium supplemented

232
233
234
235
236
237
238
239
240
dd 50 pL of ten times diluted Matrigel stock solution (final 20 241
times dilution) onto each well of nanofiber 96-well plate and 242

incubate for more than 3 h at 37 °C under 5 % CO,. 243
244
Remove medium from the cells. 245

Let stand for 5 min at 37 °C and confirm under microscope for 248
detachment of cells. 249

. Disperse the cells into a single-cell suspension by pipetting with 250

a P1000 pipet. 251

. Add 4 mL Trypsin stop Medium and collect the cells by centri- 252

fugation at 4 °C, 180 x g for 5 min. 253
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3.6 Human iPS Cell:
Differentiation

3.7 Human iPS Cell:
Differentiation (2 Step
Methods, Alternative
for Responsive

Cell Line)

6. Resuspend the pellet with appropriate ES (iPS) maintenance

medium, cell count, and adjust to a final cell density of
5.0 x 10° cells/mL. Add Y27632 into cell suspension to
adjust final concentration to 10 pM.

. Plate 200 pL. ES cell suspension into each well of 96-well

synthetic nanofiber plate.

8. Incubate at 37 °C under 5 % CO, overnight.

Change medium every 2 days in the indicated period with specified
medium.

1.

. Change medium with fresh human h

. Change medium with fresh hus

. Change medium with fre:

Change medium with fresh human endoderm differentiation
medium supplemented with both activin and'sodium butyrate
onday 1, 3,5,7,and 9 (see Note 6).

medium supplemented with DMSO 11, 13, and 15.

cp tic differentiation
medium supplemented with both Dex and HGF on day 17,

19, and 21.

human hepatic maturation medium
ex, HGF, Nicotinamide on day 23

supplemented with all of De>
dium every 2 days it is capable to

and 25. By changi
extend culture. -

th fresh human endoderm differentiation

s ented with both activin and sodium butyrate
3.5, 7, and 9.

ge medium with fresh human hepatic differentiation

m supplemented with all of Dex, HGF, Nicotinamide,

~and DMSO every 2 days from day 11 to 25. By changing

1edium every 2 days it is capable to extend culture.

4 Notes

. Dissolve three tablets of PBS (SIGMA, #P4417-100TAB) in

600 mL ultrapure water, autoclave, and store at room
temperature.

. Dissolve 25 g AlbuMAX II in 125 mL ultrapure water with

stirring.  Sterilize  them  with  filtration  (Millipore,
SCGPSO5RE). Aliquot into 2 mL and store at —20 °C.

. Dilute 2-mercaptoethanol (Sigma, M7522) to 0.1 M with PBS

(i.e., 2-mercaptoethanol 100 pL./PBS 14.1 mL). Store at 4 °C
and use within 1 month.

254
255
256
257

258
259

260
261
262
263

264
265
266

267
268

269
270
271

272
273
274
275
276
277
278
279

280
281
282
283
284

285

286
287
288

289
290
291

292
293
294
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4. Dilute 5 mL Matrigel with 5 mL DMEM (Invitrogen,
11995-075, high Glucose). Aliquot into 100 pL and store at
—20 °C. Dilute 10 times with DMEM before use.

5. Dissolve 5 mg Y27632 in 1.5 mL ultrapure water to make
10 mM stock solution. Aliquot into 50 pL and store at —80 °C.

6. While changing medium for the first time, as cells are attached
on the nanofiber surface weakly, dispense the fresh medium

gently, not blowing them up.
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