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FIGURE 1A




2/163

FIGURE 1B
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FIGURE 1C
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FIGURE 1D
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FIGURE 2
hESC 2D Colony Cultures
Mechanical dissociation e.g, scraper Enzymatic dissociation e.g. Collagenase harvested
harvested clumps or pipefiing clumps or tryple harvested single cells
Microcarrier cultures
Mechanical dissociation e.g. pipetting or Enzymatic dissociation e.g. Collagenase harvested
sieving through 150 or 500 micron sieve clumps or tryple harvested single cells
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FIGURE 3

hESC 2D Colony Cultures
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FIGURE 4
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hESC 2D Colony Cultures
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FIGURE 5
Microcartier cullures
Conditioned media:- Serum free media (StemPro, TseR1):-
Growth kinetics Growth kinetics
Metabolism, glucese, glutamine consumption Metabolism, glucose, glutamine consumption
Lactate, ammonia production, pH, amino acids Lactate, ammonia production, pH, amino acids

Grown for 4 passages in serum free media
on microcarriers
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FIGURE 6 A
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FIGURE 6B
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FIGURE 6C

2D colony cultures
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FIGURE 6D
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FIGURE 7A
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FIGURE 8A
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FIGURE 8B
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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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FIGURE10B




FIGURE 11A
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FIGURE 11B
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FIGURE 12
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FIGURE 13
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FIGURE 15
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FIGURE 16
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FIGURE 16 (CONTINUED)
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FIGURE 17
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FIGURE 17 (CONTINUED)
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FIGURE 18
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FIGURE 19
Cell count en day 7 for protein coated cellulose
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FIGURE 21A
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FIGURE 21B
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FIGURE 22
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FIGURE 23
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FIGURE 24
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FIGURE 25
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FIGURE 26A

2D colony cultures
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FIGURE 26B
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FIGURE 26C
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FIGURE 27A
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FIGURE 29
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FIGURE 30
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FIGURE 33
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FIGURE 34A
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FIGURE 34B
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FIGURE 35
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FIGURE 36
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FIGURE 36 (CONTINUED)
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FIGURE 37
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FIGURE 38
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FIGURE 39
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FIGURE 39 (CONTINUED)
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FIGURE 40
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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 48A
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FIGURE 48B
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FIGURE 49
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FIGURE 50
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Comparison of hRESC growth on cellulose microcarrier vs. 2D colony cultares
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Passage 15 & 16 of hESC on matrige! coated DE5SS carriers
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Karyotypes

HES-3
P22 on microcarriers

P25 on microcarriers
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HES-2 P14 on microcarriers
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RT-PCR of Embrvoeid bodies
2D colony MC (P3) MC (P27} HESS on DES3
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Figure 56
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Growth of hESC in mTeSR1 vs StemPRO media
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Comparison of Doubling Time
(mTeSR1 vs StemPRO media)
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Comparison of Metabolism in Defined Media
(hESC in Microcarrier Cultures)
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Comparison of Metabolism in Defined Media
(hESC in Microcarrier Cultures)

28 Hueoee Senrurngtian s Qlutarsing Comzurzption
f m2on ® 2 am ¥ ' ®
ER] iz ®
2% <% +
o 2 a0z 'S = hd - A
& pugs £ . : - 4
g Ec 1 2 s 4 H ® 7
I L, -
& Grood - = & £ £
i . * £
g% % * £ E aee]
3 Feee s . » Eh #
v f 2F
. ;?5 FELY
@b T 5
1 2 2 £ g H b 1 o
Thne {8 Tima je}
a5 Easiate Proctiction 20 Ammanhen Procastion
o
P L . ¢ Zqa *
q5E 4 %
€ 220 ¥ § 3100 4
g 3
¥ § 15 ¢ u ¥ §as0
3 * L - » = *
4 ? s 20804 *
& £18 1 - 5 = n S
3 B E.s .
W I . § 020 " .
B B £ Tozn ;
- » [ -
o T - 20
23 r 2 3 s & & 7 ¢ 1 z 3 & = s 7
Tirma [ Thme {d)

Figure 61




Ha ety

Dsndarity {moan'kgi

86/163

Solem It

=
"

&3

Poiszcium lonc

5

ze%1/
B
180 j% y E /
/ i / i d ; ¥37
“ S A A
i P l{;' i
140 4F E/' # u'/ é‘/ ‘T”f as
a8 T T " T . . . s .
o 1 = Tim (d ° 2
g0 Somolarliy
TED -
380 -
wrg ¥ -
A gl
aeod § _/E’ y y *fé
S S
WL
40 T t T T T T
o 1 z s a 5 a 8
Time (]

——mTesR1 —+— StamPREG |

Figure 62

Comparison of
lons and
Osmolarity
Changes in
Defined Media
(hESC in
Microcarrier
Cultures)




Dmrten gt}

Larcarationingéal)

87/163

Aaphye Acid Aotz for HESC s1y R ecatins 1 mIesSR]

GAZD

G- £ FE R

P

N I R e e N R &
o o &L x?""ﬁ .;qg,y%ﬁ

| by 3 nad mTey 5 Spark b ay 4 Sl e Rpesit ]

Srdne Aokt Analys|s for hESC an Wleracarriers In StemP RO

i

B g ™ S . P y L N T R
& m’é‘ t?'?s egﬁf" f 4‘5%- ?&‘ {.ﬂ‘ cx-'#‘ﬂ ’*f ,,{&‘e'* & F “55’5" «;ﬂ# ‘_ﬁ,’b

| Taosv3imu Dy 3Tt 15 oy & S WO S Soe |

Figure 63




Specific Rates (mg/mlidayimillion cefls)

Specific Rates [myfmifdayi/million colls)

88/163

Specific Rates for hESC on Microcarriers in mTeSR1
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Figure 64a
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pHMeasurement - Repeat Run
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Growth Kinetics — Repeat Expt
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Metabolite analysis of conditioned media from

spmmner flask run 2
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pH and osmolarity conditions m spinner flask 2
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Observations of HES-3 in spinner
flask 2 cultures

Day 4 Day 5

Figure 72

HES-2 Growth Curve in Spinner Flask Culture in
Conditioned Media

HES-2 in 50mb spinner flask in conditioned media at 25 mm
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Spinner Flask Pictures
Paybd | Day 7

Figure 76

Spinner vs. 2D colony cultures
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Co-cuiture of hRESC with feeders on microcarriers

Figure 78

P1 FACS
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Matrigel coated Poly-L-Lysine
(using routine microcarrier
coating method, 30X dilution
matrigel solution)

U Poly-L-Lysine only
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ﬁ “Matrigel coated Protamine
beads (Using concentrated

matrigel stock)
Matrigel coated Protamine beads
(using routine microcarrier
coating method, 30X dilution
matrigel solution)

- Protamine cnfy

Figure 84
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FACS for P1
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FACS for P1
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FACS for P2
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FACS for P3
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Passage 4

Tosoh bead coated with Poly-L-
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FACS for P4
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FACS-P5
PL+MG PR+MG
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hESC on matrige! coated and uncoated Cyiodex 3 microcarriers
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Figure 99

hESC on matrigs! coated Cytodex 3 microcarriers
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Cytodex @ without Matrigel, non-agitated

Figure 101

Cytodex 3 without Matrigel agitated at 100 rpm

Figure 102
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Cytcdex 3 coated with Matrigel, non-agiiated

Figure 103

Cytodex 3 coated with Matrigel agitated at 100 rpm

Figure 104
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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

H3 Paszage 13 on matrige] costed Cyioden 3
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HES-3 P11 on Cytodex 3 with matrigel
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Figure 110

H2 Passage P§ on laminin and fibrenectin costed Cylodex 3
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H3 Stem Cells passaging on Cytodex 1 microcarriers

Cytodexi {without Mgel) Cytodext (with Mgel}
Celi lightly stick on microcerriars, Celt siick properly on micfocardiars.
LitHe angregates formed. Celis growth in agarsgates.
Eest result chserved.
Figure 111

H3 Stem Cells passaging on Hillex microcarriers

HLXI adsors pheno! red. Medium becomes celorless.
Carriers with Moet coating sggragate (even hefore se=ding).

HLXH {without Mgel) HLXH {with Mgsl)
Ceil did not stick on microcasTiers, Lightly Call stick observed on aticrocamiers,
Litte clumps formed, Celis growth in aggregates

Figure 112
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H3 Stem Cells passaging on microcarriers:

Semmary of the cell counting (< and 47}
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Figure 113

H3 stem cells passaging on microcarriers
{Cyt 1 and Hillex, wiwo Mgel)

{e8) CellsiWell

= Pt G e (0 T~ OO KD

@\? m‘@ &“@\ g&\@\,@ e

ﬁa\é‘t\ A 't\ S 'ﬂt\@m@f\@ &

a3
.r\\.

Passagmg
| Cvi1 @O 1 Mos O Hilk ORI Mgel |

Figure 114



115/163

H3 Stem Cell passaging on microcarriers:

Mean of final cell concentration. Mean of fold expansion .
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Figure 117

H3 Stem Cell passaging on microcarriers:
FACS analysis, Cytogex 1
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FACS at passage 13
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Figure 119

Karyotypes of Cytodex 1 and Hillex microcarrier cultures
at passage 7
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FACS
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DE53 'cc;'ated with HA and HS Fibronectin (100pg) DES3
' o coated with HS+HA
Day 7 HA-Hyaluronic acid
HS-Heparin sodium salt

Figure 123

DES3 coated with HA  Fibronectin DE53 coated with HA

HA-Hyaluronic acid
HS-Heparin sodium salt

Figure 124
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FACS for P1
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hESC on protein coated carriers

Ha+gol #+FEN
@HA+col W+FN
OHA+eo! FFN+LM
OHA+eol B+EN+LM
mHS+col +FN
MHS+col WV+FN

g HS+ool [+FN+LM

Total cell count, EB

Passage no OHS+col M+FN+LM
HA= Hyaluronic Acid Col I= Collagen | FN= Fibronestin
HS= Heparin Scdium Salt Cof IV= Collagen IV L= Laminin

Figure 127

DEGI-RA+Collagen | (2

DESI-HA+Colagen IV+Lansnin DES3-HA+Collagen IV

Figure 128




122/163

DEB3-HE=Collagan {V+ Lamin'i DE53—§-IS+C:3E%agen v

Figure 129

DES3-HA OZEI-HS

Figure 130
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Figure 131
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FACS-P3
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FACS-P3
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Hyaluronic Acid on DES3 carriers

Cell count for HA samples

7.00E+08
6.002+06

5.00E+08

400205
3.00=~05
2.002+08

Celisivwell

100=+05

oo

0.00=+00

T T T T T

Pdseetling Pdday? Phseeding Pbday7? Posesding PSday?
Passage no

Figure 136




LR S

126/163

FACS of HA coated microcarriers
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FACS of HA coated microcarriers
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P6- HA on DES53

71mg BAMmg DES3 or 1:10 dilution (0.3x)

DESZ coupled with Hyaluranic acid PS {5x)

Figure 139

Schematic of claims on properties of
microcarriers for hESC culfure

Extrzcelilur natvices coatnge s.g. mabigel, hyelurosic acd, Hitrotarrier camposidon ez, Caliulose, daxtran,
hepurin, Fhronectin,. etc, With or without sdsarked growtd factors hydrowylated mathasiyiate, polyvstyrans,

olacs, collagen, gelatin ate.

Postive charge andlor gelatin/collezan microcaniers

Scherical or oval-Tke microcerders, Rod or cilindricat e spiral-like microzarias.
dizmzrar 50 to 2000 microns fangth 28 to 2000 microns, diameter & o 50 microns

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

Tabie 1
Aming Asids Consunted Ho Significant Change Produstion
Alsnine ¥
Arginine ¥
Asparagine b
Asgartic Acid <
Cysfine 4
Ghitamine d
Glistamic Agid s o : 4
Biyeine | I B
Histidse i
Isoleucine ¥
Leucine L
Lysine : : ¢
Methionine 4
Phenylalanine ki
Proling N
Serins +*
Thrasnine i
Tyrosing ki
Vaine 4

Figure 141

Amino Acid Analysis of Spent Media from StemPRO and mTeSR1

Table 2
mTe5R1 StemPRO
Aminy Aside Faromiapeitl Anreant Farmantzpeid Amgunt
ARparie Asle -1%7 1731 AT 1614
P 482 =R -6 2357
Azamgne -3z 25322 -4 ez
Jenins -20.8 2THE -2t8 32926
I a ANrTRe ASOUR 22 + h120
Gltarmne -] TBLHDES ~23.1 131323
B pui -3 ad T Malmius S5t ST
Flscre
Arpirine Bir TEIEE -8 1795
Thresnine 3 AArmLnS azegt T -E% £3-433
Aanvz - 122 fre st -2 L3220
Ersiine -2 T2 -%L I3
Cyiine -41.8 T603 L3%1 23314
Tyeasne h] TMTIEES AR DS -7 AT
vaire Y L2541 -12L )
Meitzaning ~208 1617 -21E 1713
Lyzine 3 Makrrs ancet 53 128 7235$
Boinomine a [0 mhe i Mot Xt H e H - £7333
Leusine 478 A5 Rix] £795
Fhehyausine 3 mainTs 3ncet 33 -143 352

- Consumption + Production

Figure 142




Co-culture of hESC with feeders on microcarriers

129/163

Tabie 3

Seeding density at
8ES ceils/well

Seeding density at
0.75 o 8E5S cells/well

Passage number | PO 71
Feeders on Cyiodex 3 3.7 BE6 cellsfwell 4.3 E6 callsiwell
hESC on BES3
Feeders on Tosch 4 2 E6 cellsiwell 4.9 E6 cellsfvwell
polylysine '
hESC on DESS

Feeders on matrigel
DESS

hESC on DE 53

3.7 EG cellsiwell

.9 E6 cellsiwell

RESC on matrigel coated |43 E6

‘DE5S3 {seed at 1E6)
Figure 143
Co-cuiture of hESC with fesders oh microcarriers
Tabie 4
Seeding density | Seeding densify at | Seeding density at
at (.75 to BES 0.3 ESfo1ES
BE5 cellsiwell cells/well cellsiwet
Passage number | PO P1 p2

Feeders on cytodex
3

hESC on DESS

3.7 EG cellsiwell

4.5 EG cellsiwell

4.08 Ef cellsiwell

Feeders on tosoh
polylysine
hESC on DESS

4.2 EB ceils/well

4.9 E6 cellsiwell

2.4 E6 cellsfwell

Feeders on matrigel
DESS
hESC on DE 53

3.7 EG cells/well

5.9 E6 cellsiwell

4.7 E6 cellsfwell

NESG on matrigel = |
coated DES3 (seed
at1Es) o

4.3 E6 celis/well

2 E6 celisiwelf -

|2EB celisiwell

Figure 144
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hESC culture on Tosoh carriers

Tabie 5
Type of bead Particle Coafing Passage O Passage 1
size
Toyopear! TEKgel 10gm 4mg proiamine (55 mg 2 EB cellstwell 4.425 cellsfwell
Tregyl 58w protaming/s dry beads} :
Toyopsar] TSKgst 10um 0.2mg profamine {£.8mg 1.99 £E cellsfwzll 5.28 callstwsll
Tresyl 5Pw protarminely dry beads) +
myge]
Toyopear TSKge! T0pm 4myg profamine + mgel 1.684 Z6 oatlsivsll 4£.56 cellstesll
Fresyl 5Pw .
Toyopaar AF-Tresy- 85pm 4myg projamine + mgal 41.71 £& cailstwsll .18 callsiwell
G50

Total nuclel counton day 7.
Note: Seeding density at 1E6 cellsfwell (5ml media per well) for passage
0 and spiit ratio of 1:4 for passage 1

Figure 145
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Celis were seeded at 4 to 8 ES cells/well and counts taken at day 7
Table 6

Kuclel count results

Large 65 micron
Tosoh
microcarriers
{Sample I}

Passage 0, EG
Cellsiml

Passage 1,
ES Cellsiwell

Passage 2, E6
Celisiwelt

Passage 3,
ES Cellsiwel]

Passage 4,
EE Celisfwell

Poly-fysine (PL}

4.74

1.2

1.73

NA

Polylysine
coupled with
matrige! {PLMG])

a7

2458

A

Poly lysine
coated with
matriged
{PL+MG}

372

340

6.2

3z

438

Protamine (PR}

38

4.30

1.2

1.93

Protanine
coupled with
matrigel (PRMG)

w
%)
-a

380

15

NA

Protamine
coated with
matrigel
{PR+MG}

45

Figure 146
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hESC on Cytodex 3 microcarriers

Nuclei count results

Table 7

Sample ID PO, EE cells | P1, E6 celis | P3, EB cells
Static- cytodex 3 wio

matrigel 0.5 2 52
Static- cytodex 3 with

matrigel 17 9.9 B.1
Agitation- cytodex 3 wlo

matrigel 1.2 1.2 4.6
Agitation- cytodex 3 with

matrigel 1.67 39 6.9

Note: Seading density at 8E5 celis/well and counts taken atday 7

Figure 147

PO of new extraceilular matrix coatings on DES3 celtulose carriers

Cells were seeded at 4 ES celis/well and counts taken at day 7

Control: KO = 4.3 E5 cells/well; CM = 4.4 Eb cellsfwell

Table §

Ditution ratic

Chondroitin
Sulfate (Stock
cone. 0.41 g/imi)

Heparin {Stock
cone. 0.2 gimi)

Hyaluronic Acid
{Stock cone.
7.09 mg/ml)

110 MNA 9.6 E5 cells/well | 1.17 £6 celisiwell
1:20 8.3 E5 cellsfwell  {1.03 EG cellsawell | 7.7 ES cells/iwell
1:40 8.5 E& cellsfwell | 1.18 E6 cellsawell | 8.3 ES cellsiwell
1:80 5.0 EG cellsiwell | 1.12 EG cellsfwell | 5.4 ES cellsiwell

Figure 148
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P1 of new extracellular matrix coatings on DESS celiulose catriers

Cells were seeded at 4 ES cells/well and counts takenat day 7
Control. KO = 1.42 EG celisiwell

Table ©
Ditution ratio Chondroitin Heparin {Stock Hyaluronic Acid
Sulfate (Stock cone. 0.2 g/mil) | {Stock cone.
conc. 0.41 gimh) 7.08 mgiml}
1:10 1.53 EB cellsfwell | 1.58 ES cellsiwell | 1.67 EG cellsfwell
1:20 1.84 E6 cellsiwell | 1.26 EB cellsfwvell | 1.33 EE celisiwell
1:40 2.09 BB cellsfwell | 1.47 ES cellsiwell | 144 ES celisiwell
1:80 1.72 BB celisiwell | 1.58 E6 cellsiwell | 1.17 ES celisiwel

Figure 149

P1 of new extraceliular mairix coatings on DES3 celiulose carriers

Table 10
Passage 0, £E6 Cellsiwell | Passage 1, E6 Cells/well

Sample D

Fibronectin {(FN) g2 258
Hyaluronic Acid {HA),

Heparin Sodium Salt (HS), FN KR 0.872
HA, HS ig 143
HA, FN 0.8 312
HA 10.2 11

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

Figure 150
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P1 and P2 of protein coatings {with collagen |, IV and Laminin)

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

Muclei count resuits Table 11

Sample ID P1, E6 cells P2, EG cells P3,Eb cells

Ha+col I+FN 807 559 4.82
HA+col IV+FN 8.46 3.87 240
HA+col +FN+LM 956 6578 1.37
HA+col W+FN+LM 9.12 402 251
HS+col I+Fi 548 3.78 4.35
HS+col IV+FN £.32 38 6.26
HS+col +FN+LWM £.38 7.53 4.18
HS+col EV+FN+£.M 6.39 4.2 2.4

HA= Hyaluronic Acid

HS= Heparin Sodium Salt

Col I= Collagen |

Collv= Coliagen IV

Figure 151

FN= Fibronectin
LM= Laminin
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Simple method of passaging hESC cultures
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El Microcarrier - 100 micron filter

B Microcarrier - Mechanical pipetting
O Microcarrier - TrypLE enzyme

O 2D colony control
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Continuous passaging of hESC on microcarriers

|o Static microcarrier cultures |
Cell counts range from 1.2 to 1.8 million/mL Viability » 90%

Cell densities (x10%ml)
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Microcarrier vs. 2D colony cultures

Cell Concentration | x10° collsfml)
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Figure 154
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Specific glutamine and glucose consumption
rates and lactate and ammonia production rates
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Microcarriers cultures in defined media

14
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Boubling Time {h) 23 35

Figure 156
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Microcarrier cultures in serum free media

StemPro

o octa ] =i SSEA 4 =] TRA-1.60
- 78.7% ol y
: "1 96.7% 2
L E&éi &
te, Fel £s
~ T UC,E ?5 ;
3 63 %
o 3
= 2 2
- i -
&g . 5
o ! 4

= £ G

= g
3 Octd 5 gi
. | 89.7% _ ?‘3
f% F w2
§E¥§ {..:-Tr ggg
g3 & ‘%:3
4 7 =X
3 ; i

Figure 157



141/163

hESC on Tosch microcarriers

Protammg Coupi?d Tosoh beads Tosoh Frotamine coupled and coated with matrigef
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Cellconcentration (x10°% cells/ml)
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Static vs. agitated cellulose microcarrier cultures
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Figure 159

Agitated microcarier
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Static vs. agitated microcarrier cultures

|E| 2D colony colture B Static microcarrier cultre B Agitated microcarrier culture
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Figure 160
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Microcarriers culture in 50 ml spinner flask

Total calls (x10° catlsimb)
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Figure 161
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Human iPS on cellulose
microcarriers

0.8x A%

Figure 162
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Human IPS on microcarriers
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Human iPS Cells (IMR90)

iPSIMRS0 on matrigel coated DES3
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Microcarriers

Coatings

DES3 cellulose (3 mg/mi)

Conditioned media
(uncoated)

DES3 cellulose (4 mg/mi)

Laminin (4 ug/ml)

DES3 celiulose {4 mg/ml)

Fibronectin (20 ug/ml)

DE53 cellulose (4 mg/ml)

Vitronectin (4 ug/mi)

Tosoh 65 protamine (9,600 | Conditioned media

beads/ml) {uncoated)
Tosch 85 protamine (9,600 | Laminin (4 ug/ml)
heads/mi)

Figure 165

Differentiation on cellulose microcarriers with different coatings

o

it

DES3-Laminin

P O
Day 3 EBs alons

DE&3-CM (uncoated)
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Figure 166
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Differentiation on celluiose microcarriers with different coatings

B Dedl Laminin O DES3 CM 0 BES3 Flronectin
= DES3S Vitronectin r Tosoh 85 PR & Fosoh 85 PR+Laminin

ao
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Microcarrers coatings =
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I8
12
12
10

Microcarriers coatings

L v
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Figure 167
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Expansion and differentiation with different ECM coatings

Day 14 agarosgates

Laminin Matrigel Uncoated

L

Figure 168
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Expansion and differentiation with different ECM coatings

Expansion Fold

Expansion Fold

faminin  Mgsl Lincoated

Figure 169

[Av]
Label Seeding [DES3] {mgiwell} Medium
jebiweth —
1 3 15 DEFS [(Cortrol}
Z 3 15 BEFE + Hy-Boy (0.1%)
2 3 1% BFE + Lip Mixture (1x}
& 3 15 BEFE + BSA {1%)
& K 1& LEFES + Lip Mixture (e} + Hy-Soy
g 3 15 LEFS + Lip Mixiure (1x} + Hy-Soy + BSA

Figure 170
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Differentiation with different media supplements

bSFS B bSFS Hysoy 0.1% OOBSFS Lip Mix
DObSFS 1% BSA @ bSFS Lip Mix + Hysoy BSFS Lip Mix+ Hysov+BSA

80
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b »
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0 . . HF’I om

T T 1 ]
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% beating aggregates

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

Different additives added to serum free media bSFS or DMEM/F12
+ SB203580 (5uM) for differentiation on microcarriers
BSFS
BSFS + Lipid mixture,
DMEM/F12 (with Glutamax, glucose, without insulin, transferrin, selenite).
DMEM/F12 (with Glutamax, glucose, without insulin, transferrin, selenite) + Lipid Mixture.
BSFS + BSA (0.1%).

BSFS + Hy-Soy (0.1%).

Figure 172

Differentiation with different media supplements
with hESC seeded from microcarriers to microcarriers
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Cell
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Figure 174



[cells/ml]
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Spinner 1 Spinner 2 Spinner 3
[mg] Carriersiml 15 3 3
no of cells/carrier 12 12 12
Celisiml 6.0E+04 1.0E+05 1.8E+05
Cells/cm? 1.3E+04 1.3E+04 1.3E+04
Doubling Time [h] | 103 126 385
Figure 175
Cell Growth
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Figure 176
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Spinner 1 Spinner 2 Spinner 3
[mg] Carriersfml 3.0 3.0 3.0
no of cellsfcarrier 5 3 14
Cellsfml 4 5E+04 7 2E+04 1.3E+05
Cellsfcm? 5.6E+03 8.9E+03 1.6E+04
Doubling Time [h] 116 133 204
Figure 177
Cell Growth
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Figure 178
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Cells/ml
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Monolayer Spinner

[mg] Microcarriers/ml NA 3,0
No. Of cells/Carrier NA 7,5
cells/mi 5.57E4 6.75F4
cells/om? 7.00E3 8.30E3
Doubling Time [h] 47 37
Figure 179
Cell Growth
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1L60E+H05 4 4 f‘
8.00F-+04 — ‘ . ‘
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—e— Spinner 2: Add Microcarriers

—&— Spinner 3: Detach Cells & add Microcarriers

Figure 180
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Doubling Times [h]

Passage 1
Passage 2
Passage 3

31.08
45.90
81.55

Spinner 2 Spinner 3

32.54
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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Figure 184
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Figure 185
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Total No. of Cells

(x106 cellsimL)
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Cell Growth Curve

Time (Day)

¢+ StemPRO

= DMEM/F12

Figure 187
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