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FIGURE 1B
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FIGURE 1D
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FIGURE 2
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FIGURE 3

Microcarrier culfures
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FIGURE 3
Microcarrier culfures
| Conditioned media:- Serum free media (StemPro, TseR1):-
Growth Idnetics Growth kinetics
| Metabolism, glucose, glutamine consumption Metabolism, glicose, glutamine consumption
Lactate, ammonia production, pH, amino acids Lactate, ammonia production, pH, amino acids

Grown for 4 passages in serum free media
on microcarriers



FIGURE 6 A

HTRY

9/163

100 micron mesh

e
e

Ay e Srepmates 3t
@D TCONTROL

%z OCT 4 -85.5%
w03 SSEA 4 - 98.96%

TRA 1 60 - 99.3%

g

*}

Diatn 004




10/163

FIGURE 6B
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FIGURE 6C
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FIGURE 6D
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FIGURE TA
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FIGURE 8C
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FiGURE 8D AND FIGURE 8E
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FIGURE 9
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FIGURE 10A
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FIGURE 16
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FIGURE 16 (CONTINUED)

Lactate {g/l}

Lactate Production

Time (d}
~g— Monoilayer —&-—-Microcarrier {fr ML) —k— Microcarrier {fr MC)

Ammonium Production

05 ¢
= 0.4
é
" 0.3
3
=024
£
= 01
D 1 i

o>
s
[
Cod
A
[#]]
[+
bt |

Time {d)
—4— Monolayer & Microcarrier (fr ML) —&—Microcarrier (fr MC)




30/163

FIGURE 17
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FIGURE 17 (CONTINUED)
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FIGURE 19
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FIGURE 21A
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FIGURE 21B
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FIGURE 25
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FIGURE 26B
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FIGURE 28
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FIGURE 30

Phase Contrast DAPL Tea-1-602

Uncoatad

Mgzl coated

Fn coated




48/163

FIGURE 31
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FIGURE 34B
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FIGURE 35
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FIGURE 36

| B

LMk

£




55/163

FIGURE 36 (CONTINUED)
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FIGURE 37
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FIGURE 39 (CONTINUED)
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FIGURE 41
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FIGURE 41 (CONTINUED)
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FIGURE 42
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FIGURE 43A
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FIGURE 43B
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FIGURE 44
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FIGURE 44 (CONTINUED)
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FIGURE 45
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FIGURE 46A.
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FIGURE 46B
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FIGURE 47A
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FIGURE 47B




FIGURE 48A
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FIGURE 48B
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FIGURE 49
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FIGURE 50
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Comparisen of hESC growth on cellulese microcarrier vs. 2D colony cnltures
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Karyotypes
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Growth of hESC in mTeSR1 vs StemPRO media
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Comparison of Doubling Time
(mTeSR1 vs StemPRO media)

Growin Rate, 4 (b}

2.014

Boutdng Time (hy

45




84/163

Comparison of Metabolism in Defined Media
(hESC in Microcarrier Cultures)
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Comparison of Metabolism in Defined Media
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{hESC in Microcarrier Cultures)
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Specific Rates for NESC on Microcarmiers inmTeSR1
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Growth Kinetics ~ Repeat Expt
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Metabolite analysis of conditioned media from
spiimer flask run 2

Ghicoss and Lactate {gi)

= e B
L P St - —+
.-ﬁi'rvx o ;,;// . ,“"'FJ
T < ! 4
e {.-«" . 3;‘/_/
} ! } :
24 48 72 o5
Timne {h}
e GluCose —e— Lactate —— Glutamine —<— AMMmoniam
B of conditiczed media wan changed delly
Figure 68
Vowmetric Producion rae
224
503 &
452 *
: A < f
429 1 P *
£ i 1 - ) Y Y ¥
£ g YR 24 g 2 £ 1ze . 148
fs
3 e 202 4 &
g GG
§ a0sd = ‘
g B ®
A5 -
Time thi -
Specéﬁé Producion rale .
*
4
® ] & &
y T T rs Py ¥
24 43 Iz 38 ¥4} i4 1%
* * =
& ]
®
Time {h}

+ Glutamine % Gluccse & Laciate x NHa+

Figure 69

1.8
1.6
14 2
g
12 £
10 =<
:
08 =
M
0.6 £
H
0.4 3
o
0.2
6.0

{mRk)



92/163

pH and osmolarity conditions m spinner flask 2
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Observations of HES-3 1n spiner
flask 2 cultures
Day4 Day 5

Figure 72
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MONOLAYER CONTROL STATIC (SPINNER INNQCULUM Day 0)

T

{HbES G

sanndl
sied-d (P9 Al
CiGAR ER.ZIN

3150 (BT.24%)

b

-4

Figure 74

Spinner Day 5

Z

R Rk L I X

G WL ME
z

SOTLE
PONESR (TEETHS

wal-8Ti3G.Y

o

034 (99,58

Figure 75



95/163

Spinner Flask Pictures
Day 5 Day7

Figure 76
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Co-culture of hESC with feeders on microcarrisrs
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P2 FACS
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: | (Using concentrated matrigel
stock)

Matrigel coated Poly-L-Lysine
{using routine microcarrier
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matrigel solution)
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Protamine only 1 Matrigel coated Protamine

beads (Using concentrated
matrigel stock)
<._____._‘

Matrigel coated Protamine beads
{using routine microcarrier
coating method, 30X dilution
matrigel sclution)

Figure 84
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FACS for P1
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FACS for P1
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FACS for P3
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Passage 4
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FACS for P4
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FACS-P5
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heSC on matlrigel coated and uncoated Cyiodex 3 microcarriers
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Cytodex 3 without Matrigel, nuﬁ-agijiéted

Figure 101

Gytodex 3 without Matriges agitated at 100 pm
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Cytodex 3 coated with Matrigel, rion-agrated

Figure 103

Cytodex 3 coated with Matrigel agitated at 100 rpm
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FACS for Cytodex 3, without matrigel
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FACS for Cytodex 3 with matrigel
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FACS for Cytodex 3 without matrigel with agitation at 100rpm
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FACS for Cytodex 3 with matrigel with agitation at 100rpm
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hESC on Cytodex 3 Microcarriers
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Figure 109
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H3 Stem Cells passaaing on Cytodex 1 microcarriers
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H3 Stem Cells passaging on Hillex microcarriers
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H3 Stem Cells passaging on microcarriers:
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H3 Stem Cell passaging on microecarriers:
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FACS at passage 13
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' DE53 coated with HAand HS ~ Fibronectin (100pg) DES3
- DR coated with HS+HA
. Dbay7 HA-Hyaluronic acid
. : HS-Heparin sodium salt

Figure 123
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FN= Fibronectin
HA= Hyaluronic Acid
HS= Heparin Sodium Salt
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Figure 126
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hESC oh protein coated carmrisrs

pHA+ol HEN
HA+col VPN
OHA«col FFEM+LTA
OHA+Co! N+FN+LA
@ HS+c0 PN
HS+ool WaFEN

B2 P3 B HS+co! FN-LRE
Passage no OHS+col BeFh+L3

Total cefl count, ES

HA= Hyaluronic Acid Col I= Collagen | FN= Fibronectin
H&= Heparin Sodiurm Sait Col Iv= Collagen [V LK= Laminin

Figure 127

A+ oliagen

Coffagen V+Laminin DE&3-HA+Caliagen [V

Figure 128
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DES3-HS+Colagen i+ Laminin DES3-H8+Collagen IV

Figure 129

Figure 130
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DEEZ-HA-HE<Colage~ s+ Soiigpen W+ Lamink+Fibroneoon

Figure 131
FACS-P3
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omaes . DHADE 0cT 4- 55.7%
- 9568 5 /0% I e DalaDE7 szEd 4 - B2%
. omafnd tran 160 - GR.3% ". batanis tra 1 6O - 60%
HIPE3KKPS9 H3P33KIPSO
F3 HA+COL1+FN B3 HALCOL ArEN
280308 280308
HA= Hyaluronic Acig Col I= Coltagen | FN= Fibronectin
HS= Heparin Sodium Sait Col [V=Coillagen IV Li= Laminin

Figure 132
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FACS-P3

IR hlf’i o 4ot w gt FL??’H ot
Ky Mamz Pt Gata Kazy e Parerigles Gole
e BElER eaptrof — U ntrol -
o DRl EW gev 4 - 53,5% v DIRTH oor 4L 400
e Data 511 soea 4- §5% pove | DREREE giep 4 - TAG
. Dapmz uan 180 -73E% e DB trg 1 60 - 53%
HIP33KKPSS H3P33KKPSS
3 HA+COL 1 +FR<L 2% HALCOLALFN LM
280308 280308

HA= Hyailuronic Acid
HE= Heparin Scdium Sal

FN= Filironectin
LM= Laminin

Col = Coilagen |
Col lv= Collagen IV

Figure 133

FACS-P3

TTEAN JEEER ZTAN KENTN EETER
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. ey tran 166-51%
H3F33KKPSS H3P33KKEST
p3 H3+COLT+EN P3 HS+COLA+FN
280308 280308

FN= Fibronectin
LM= Laminin

HA= Hyaluronic Acid
HS= Heparin Sedium Sait

Col 1= Coliageh |
Col IV= Collagen IV

Figure 134
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FACS P3

W SENE
FLi+
Key Hame ermeter Tise Hay iame Paiamensr Gate
Trn naL ] Date 027 e -
. LERIET ontrol e Jamal control
DralZs oot 4 - 62.9% e RO ooy 4 60.3%
oo DERDES tran 1 60 - 54% o JHAEZE SSEA 4 - 833
B DB yra ] 60 - 57%
H3PEIKKPS9 HADEIKKPSS
P3 HE1COLY+FN+LM D3 HE+COLA+ENLM
220308 280308
HA= Myaluronic Acid Col I= Collagen 1 FN= Fibronectin
HE= Heparin Sodium Salt Cot IV= Collagen IV Li= Laminin

Figure 135

Hvaluronic Acid on DES3 carriers

Cell count for HA sampies

700508
600508
5 DOS<0R
2 400508
=z
o -
S 300406
[ &]
2 DAZ+05
1 DOE+05
4.008+00 — —k : . Loy

Pdasssding Pddav? Foseeding F5oay? Pdsseding
Passage na

Figure 136
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FACS of HA coated microcarriers

Fr R

CRTRIL
DT 4 - B
TR § B3 - 4%

TRA ) B 8T

Figure 137

FACS of HA coated microcarriers

3 P&

1 i : b
5 { 8y

Ef;-).»,
5

Figure 138




127/163

P6- HA on DES3

Dens coupied Wik Hyaluranic as Geoime HAMmMG DESS or 110 diution €0.3x)

DESS coupled with Hyvaluronic acid PE {£x)

Figure 139

Schematic of claims on properties of
microcarriers for hESC culture

wbr'cat CLEHADE 8.0, mistr
z2tin. ete, With o without

for oelaninfocleagen microcariers

fcd oy zylindAcd o spival-Fre wiceocarders,
izngth 20 1o 2000 microns, diameer E 1o 50 microns

Figure 140
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General Amino Acid Analysis (HPLC) of Spent Media

Tabie 1

Aming Acids

Tonsumed

No Stgnificant Change

Froduction

Alanine

Arainine

Cysiine

Giutamine

5bsramic Acid

isclewcine

Leuzing

Lysing

Methionine

Fhanylalaine

Prefing

Serire

“Theeonme

Amino Acid Anaiysis of Spent Media from StemPRO and mTeS5R1

Figure 141

Table
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- Conswmption

+ Production

Figure 142




129/163

Co-cuiture of NESC with feeders on microcarriers

Tabie 3
Zeeding density at Seeding density at
SES cellsiwell 0.75 to BES cellsiwell
Passage number | R0 | 1
Feedsrs on Cytodex 3 | 3.7 Efcellsiwell | 4.2 E6 cetlshwell
RESC on DES3 ' o
Feeders on Tosch 4.2 Ef cellsiwel 4.9 ER cellsfvael]
polylysine
hESC on DES2
Feeders on malrigel | 2.7 EE cetlsivell 5.5 E6 catlsivall
DERS '
hESC on DE 63
'NESG on matrigel coated | 4.3 £6 ceflsive
DESS (seed at 1EB) - = -

Figure 143

Co-culture of hESC with feaders on microcarriers

Table 4
Seeding density | Seeding density at | Seeding density at
Clat 0.75 1o 855 0.8 ESip 1E6
| 8Ea celisiwelt celis/wel cellsivwetl
Passage number | PO P1 P2
Feeders on cytodex | 3.7 E6 cellsiwell 143 EE cellsiwell 4.05 E6 cellsfwell
9 S . . . .

hESC oh DEE;

Feeders ontosoh | 4.2 E6 cellsiwell - | 49 E6 cellsiwell | 3.4 E6 cellsiwell
polylysine : e
hESC on DE53

Feeders on matriget | 3.7 £6 celisiwell | 5.3 E6 cellsiwell 4.7 E6 cellsiwel]
DES3

hESC on DE 53

Figure 144
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hESC culture on Tosoh carriers

Tahie 5

Type of baad Particle . Coating Passage ¢ Passage 1

sizg

Toyopear ToRge 1 Ol 4mg proiamine (56 mg 2 ER calisfwsl 4.4¢C celinhuai
Trasyi S0 prowamingdg Ory beads) )

Toyop Ci0um [ 0.2mgprolanine (2.8mg | 1.99 E€ cellefwsll 528 cxilatwsl
TrE prolaminsie ory beads: +

- magst

Toyppear TEKgs! 1 0en 4mg profamine + mpel 1.584 £6 cellatvesdl 2 50 ceilsfyest

Trasyi 50w '
Toyasean AF-Tresy- 5 4mg profamine + mgsl 1.71 E68 cellatwsi £.185 eceilatesdl

- BEOM

Total nucket countonday 7.
Mote: Seeding densily at 1EF cellsfiwell {5ml media per well) for passage
O and spiit ratio of 1:4 for passage 1

Figure 145




131/163

Cells were seeded at 4 to 8 E5 celis/well and counts taken at day 7
Tabls 6

Nuclet count results

Large 55 micron
Tosoh
mieTocarriers
{Sample D}

Passage 0, E8
Celisimi

Passage 1,
Eg Cellssweall

Passage 2, EB
Lallshwelt

Passage 3,
Ef Cellsiwel]

Passage 4,
£6 Celishwell

Poly-tysine (PL}

I

74

13

Polylysine
coupled with
meatrigel {PLMG)

248

[
[
£

)
-

Poly lysins
coated with
matrigel
[PL+MG)

(s
=
>

240

[45]
Fed

(0]
[E4]

Protaming (PRY

(w
0w

Pratamine
couplad with
matrigel (PRMG}

232

WA

Protamine
coated with
matrigel
{PR+MG]

A,
353

Figure 146




hESC on Cytodex 3 microcarriers

132/163

Nuclsi count resuits

Table 7

Sample iD PO, E6 cells |P1, E6 cells | P3, E6 cells
Static- cytodex 3 wio

matrigel 08 2 52
Static- cytodex 3 with

matrigel 1.7 3.9 8.1
Agitation- cytodex 3 wio

matrigel 1.2 1.2 4.5
Agitation- cytodex 3 with

matrigel 1.67 9 8.9

Note: Seeding density at 8E5 cellsiwell and counts taken at day 7

Figure 147

PO of new sxtraceliular matrix coatings on DESI celiuiose carriers

Celis were seeded at 4 ES celisiwell and counts taken at day 7

Control: KO = 4.3 ES celisiwell; CM = 4.4 E5 cellsiwell

Taole 3

Dilution ratio

Chondroitin . .
Suifate (Stock

conc. 041 a/mi) |

Heparin {Stock
eonc. 0.2 gimi)

Hyaluronic Acid
{Stock cone.
7.09 mgfml}

NA

9.6 E5 cellsiwed

1.7 EE celisiwet

83 E3 cellsivell

1.03 BB calisiwell

7.7 ES cellaiwell

£.5 E5 cellsiwell

1.16 E& cellsiwell

3.3 ED cellsivel

5.5 ES cellsiwell

1.12 B cellsivell

0.4 ED cellsiwell

Figure 148
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P1 of new extraceliuiar matrix coatings on DESS cellulose carriers

Cells were seeciéf:i at 4 E5 cellsfwell and counts taken at day 7

Centrol: KO = 1.42 EE celisiwell

Tzble O

Dilution ratio

Chondroitin
Sulfate (Stock
conc. 0.41 g/mi)

| Heparin (Stock

cong. 0.2 giml)

Hyaluronic Acid
(Stock cone.
7.08 mgimi)

1710

1.53 E6 celisiwel

1.58 EE cellsiwell

1.57 EG celisiwel

1.34 EG cells/iwell

1.26 EG epllsiwell

1.33 ES celisiwet

2.09 E6 cellsiwell

1.47 BB celis/well

1.44 ES celisiwed

1.72 BE6 cellsfwel|

1.58 E& celisiwell

1.17 EB celisfwal

Figure 149

P1 of new extraceliviar matrix coatings on DESE cellulose carriers

Tabie 10

Passage 0, E6 Cellsawell

Passage 1, £6 Calisiwell

Sample D

Fihronectin (FN} 3.2 188
Hyalurenic Acid {HA),

Heparin Sodium Salt {HS), FN EX G
HA, HS ERY 142
HA, FN R 51
HA 162 it

Cells were seeded at 4 E5 cells/well and counts taken at day 7

Figure 150
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P1 and P2 of protein coatings (with coliagen |, IV and Laminin)

Cells were seeded at 4 E5 cells/well and counts taken at day 7

Muclel count resatts Table 11
Sample ID ' P1, E6 celis P2 Eb6cells P3, EGcells
HA+col I=FN &.07 559 4.52
HA+col IV+EFN 8 -"-ﬁ 3BT 2300
HA+col 1+FN+LM 555 378 1.37
HA%—CO! fV+FN+LM 9 .12 402 2.6
HS+col [+FN | 5.49 373 438
HS+col IV+FH .82 39 5.26
HS+col i-.!-FN;'LiM £.35 7.53 418
HS‘*{;G”V*FN?LM 6.3 4.2 2. 14
HA= Hyaiuronic Acid Col I= Collagen | FN= Fibronectin
HS= Heparin Scdium Sait Col IV= Collagen IV LM= Laminin

Figure 151
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Simple method of passaging hESC cultures

B Microcarrier - 100 micron filter
B Microcarvier - Mechanical pipetting
O Microcarrier - TrypLE enzyine

ID coleny control

S108

Z 100.0

]

80.0

60.0

40.6

Percentage expre

Octd BSEA4 TRA-1-60

Figure 152
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Continuous passaging of hESC on microcarriers

|m Static microcarrier culiures |
Cell counts range from 1.2 to 1.6 millionfml. Viability > 0%

Cell densities (x10%mi)

Pa
=] octs -1 ssead =1 TRA-1-60
23 E 92% ; | 99,6% % 05.4%

133

mow
PETRITRYLZRTSL F)

Figure 153



Goll Concentration { #10% coll sf iy

Microcarrier vs. 2D colony cultures

[37/163

&8

Tane {days}

—g—Microcarmer culture —s— 20 colony culture

Figure 154
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Specific glutamine and glucose consumption
rates and lactate and ammonia pmcﬁucticn rates
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Microcarriers cultures in defined media

i,
a

mieSRk1 - Bedter growth: kinstics

]
.

@
ul ¢
o
> 1.0
oy
5 0.5
[
S8
2 04 ]
=
S 8.2
9.3 ? : '
i 1 2 3 4 E & 7 8
Time {Day}
wipen TR SR e 1 eBRT dupicate
g StemPRO - SemPAl duplicste
MmIeSR1 SEmPRO
Growth Rate, g () 0.0303 n.o197
Boubling Tims th) 23 35

Figure 156
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Microcarrier cultures in serum free media

StemPro

-} octa SSEA 4
78.7%

=1 TRA-1-60
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hESC on Tosoh microcarriers

H{st’ammg CGU;}E.E!{f Tosoh baads Tasch Frotamine coupled and zoated widh matriget
coated with matrigel HIPIINHPY
HES-3

m.
i
&

& &

mY

Galisheel

5
N
L
S
[
L

=]
o

fassage

FACS anzlysis-Tasoh Profamire coupled and eoated with
matngel

i

0 b
wr TRATBG 885

.l { 1

[t ]

7%
i i

G 1 2 K 4 B

o

. Pazeaga
Aol prAbEs OTra1-ED

Figure 158



Cell congentration (x10° cells/ml)
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Static vs. agitated cellulose microcarrier cultures
14

HES-2
1.2 1 pe 005

20 colony cutture Stafic microcarmier Agitated mcrocarner

Figure 159



Percentage expression
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Static vs. agitated microcarrier cultures

1D colony cultare B Static microcarrier cufture B Agitated microcarrier eulture

100
90
80
Bk
61 -
S0 S
40 -
30
20
10 -

0

Octd SSEA4 TRA-1-60

Figure 160
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Microcarriers culture in 50 mi spinner flask

4.0
35{ HES3 P
- d \’“
_—'E-“ 3.0 # g g
= Erxnonental growth] mees—g. T
= g i &
& 2.5 '
2 2.5
e e
% 2.0 %cvubfmg §||11e = 21hrs ‘ /
" Growth rafe = 9.033 hr 7 .
T 4.5 ¢ P
= / e
5 40 & -
g 10 A e -
0.5 B B
e i ”%iﬂ:; R
ﬁ D ﬁlF T T T T 1 L) T T
) 20 44 80 &0 1060 120 149 150 180
Time {(h}

—a— 50l Spinner Fiask
—— Static microcarrier culture in B-well plate
~& Monolayer cuiture in 6-well plate

Figure 161
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Human IPS on cellulose
microcarriers

0.8x 5%

Figure 162
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Human 1IPS on microcarriers

Oct-374 Tra-1-60 mADb 84

00t 4143% o Tra-1-60: 36% | 1MAB 34: 82%
S % 5
o | 41 1 e
i FU i = fhE 257 m
) [ r E \.c'
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L
e
s

Paszagn

Figure 163
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Human IPS Cells (IMRS0)

Kiatrige| costed GESS microcamiern 20 mphwel ‘ iPSIMRS0 on matricel coated DEB3

Ergimit EEHIE ~
conditiones Ko-medhum wih 103naimi
= i omlfwetl}

B
p

Sesded fom |
{E passaget of culs

aticn on fesdars foliowsd

by adapiation on matmigel for 5 passoges)

Ll s e ol s fordid oy oo}

PSS RES Pk on
AMatrigel costed DES3

CONFIBENTIAL .
Figure 1

Figure 164
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Microcarriers Coatings
DESS cellulose (3 mg/ml) Conditioned media
{uncoated)

DES3 celiulose (4 mg/ml) Laminin {4 ug/ml)

DES3 celiulose (4 mg/mi) Fibronectin (20 ug/ml)

DES3 celiulose (4 mg/ml) Vitronectin (4 ug/mi)
Tosoh 65 protamine {9,600 | Conditioned media
beads/mi) {uncoated)
Tosoh 65 protamine (8,600 |Laminin (4 ug/ml)
beads/mi}

Figure 165

Differentiation on celluiose microcarriers with different coatings

DE&3-Laminin | DES3-Fibronectin DEb3-Vitronectin

o—

DES3-Matrigel DES3-CM (uncoated) Day 3 EBs alone

Figure 166
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Differentiation on cellulose microcarriers with different coatings
= DeS2 Laminin O DEE? Che 0 DESE Finanectin

B DES2 Vitronectin B Toeoh BS PR Toaoh 85 PR+Laminin

a0
70
£5
50
&0

25

it
16

Microcarriers coatings

%% betaing areas

o 14 15 16

—i

[ag]
)
[
1]
ot

Microcarriers coatings

=y

=
B

—
o]

dw D

Fobal hetairg froa
]

o

a 1 15 18

Time differentiation {days)

Figure 167
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Expansion and differentiation with different ECM coatings

=3

Day 14 agoregates

Laminin Matrigel Uncoated

Figure 168
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Expansion and differentiation with different ECM coatings

Expansion Fold

Expansion Fold
45
fm]

Wy 1 i H l

Laminin kgel Uincoated
Figure 169
[xv]
Label Seeding [DES3] (mgiwell} Redium
(o8 iwai} -

] ) 15 LEFE {Contrs

2 3 1& LEFE + Hy-Boy (0.1%)

2 3 15 #BFS + Lip Modurs (13}

& 3 15 Z2FS « BSA (1%

= 3 1€ LEFS = Lip &tbaiurs (1x} = Hy-Scy

& 2 15 LEFS « Lin Miviure { 1:3 + Hy-Boy + B354

Figure 170
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Differentiation with different media supplements

BLSFS
SbSFS 1% BSA

B hSFS Hysov 0.1% O bLSFS Lip hix
B DhSFS Lip Mix+ Hysoy DSFS Lip kix + Hysoy+BSA

r Totat beating aggregates

20

[l

% beating sggregates

IE

12

12

14
Time {days differentiation)

Figure 171
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Differentiation with different media supplements
with hESC seeded from microcarriers to microcarriers

Different additives added to serum free media bSFS or DMEM/F12
+ $SB203580 (buM) for differentiation on microcarriers

BSES

BSFS + Lipid mixture.

DMERMF12 (with Glutamax, glucose, without insulin, fransferrin, sefenite).

DIMERF 12 (with Glutamax, glucose, without insulin, fransferrin, selenita) + Lipid Mixiure,
BSFS + BSA {0.1%).

B5ES + Hy-Soy (6.1%:).

Figure 172

Differentiation with different media supplements
with hESC seeded from microcarriers to microcarriers

BSF3

B BSFS Lip mix

1 OF12DMEM
EF120MEM Lip Mix
BSFS 0,1% B3A

B BSFS 0,1% Hy-Soy

—
th

Total num, beating
aggregaies
n

[a]

G 10 11 14 18 15 21 23 24
Day

Figure 173
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[cells/ml

4.00E+05

3.00E+05

2.00E+05

1.00E+05

0.00E+00

¢ Spmner 1

]
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Cell Growth

= Spinner 2 4 Spinner 3

Figure 174



[cells/ml]
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Spinner 1 Spinner 2 Spinner 3
[mg] Carriersiml 15 3 5
no of ceilsicarrier 12 12 12
Cellsfml 6. 0E+H04 1.0E4+03 1.8E+05
Cells/cm? 1.3E+04 1.3E+04 1.3E+04
Doubling Time [h] 103 126 385
Figure 175
Cell Growth
3.50E+05 -
3.00E+05 -
2.50E+05
2.00E+05 - i
1.50E+05 4 A BH o
1.00E+05 | =
5.00E+04 | & =
0.00E+00 - . ; |
0 100 200 300
Time [h]
@ Spinner 1 4 Spinner2 @ Spinner 3

Figure 176
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Spinner 1 Spinner 2 Spinner 3
[mg] Carriersiml 3.0 3.0 3.0
no of cells/carrier 5 3 14
Cells/ml 4 5E+04 7.2E+04 1.3E+05
Cells/cm? S5 6E+03 8.9E+03 1 6E+04
Doubling Time [h] 116 133 204
Figure 177
Cell Growth
5.00E+Q5 -
£ 4.00E+05 - *
=
= 3.00E+0S - %
g o= F
§ 2.00E+05 - * S
5 1.00E+05 4 @€ .
3 T =
0.00E+00 -+ | . :
0 100 200 300
Time [h]

¢ Spinner = Monolayer

Figure 178




Cells/ml
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Monolayer Spinner

[mg] Microcarriers/ml NA 3,0
No. Of cells/Carrier NA 7.5
cells/ml 5.57E4 6.75E4
cells/om? 7.00E3  8.30E3
Doubling Time [h] a7 37
Figure 179
Cell Growth
4.00E+05 -
3.20E+05 -
2.40E+05 - /
L60E+05 - 4 ¢
8.00E+04 —— . . .
0 100 200 300
Time [h]

—e— Spmner 2: Add Microcarriers

—a— Spinner 3: Detach Cells & add Microcarriers

Figure 180
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Doubling Times [h]

Passage 1 31.68
Passage 2 45.90
Passage 3 81.55

Spinner 2

Spinner 3
32.34
48.81
29.37

Figure 181
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% of beatings Eb's
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Beatings from day 12 to 17 of differentiation
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T eastolate 1.8% B3A 0.5% Hy-Soy



LxET 4

162/163

3 EOEH LS

iPS foreskin cells 1 4DER008

L IDEACA

Eaeding

Figure 186

iPS MR cells



Total No. of Cells

e
o o o

P
o

{x106 cells/mL)

163/163

Cell Growth Curve
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