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FIGURE 1B
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FIGURE 1C
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FIGURE 1D




5/163

FIGURE 2
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Microcarrier cultures
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FIGURE §
Microcarrier cultures
Conditioned media:- Serum free media (StemPro, TseR1):-
Growth kinetics Growth kinetics
Metabolism, glucose, glutamine consumption Metabolism, glucose, glutamine consumption
Lactate, ammonia production, pH, amino acids Lactate, ammonia production, pH, amino acids
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FIGURE 6A
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FIGURE 6B
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FIGURE 6C
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FIGURE 7A
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FIGURE 7B
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FIGURE SA
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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 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
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FIGURE 20
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FIGURE 21A
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FIGURE 21B
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FIGURE 22
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FIGURE 25
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FIGURE 26A
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FIGURE 26C
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FIGURE 27A
2
. Key  Name Parameler  Gale
L& | e DRI control
pES2 ¢ _ Daadi0  oct 4 - 42.06%
- . Dawmon  ssea 4 - 98.0%
__ pamotz tral60-89.22%
w
FIGURE 27B
2 Koy Hame Paramaler Gule
DESZ ¢ — Daadl  control
Sg e DHIROIE oCt 4 - 62.3%
. Dum015 ssed 4 - 97.5%
_ patatms a1l 60-86.1%
Tt
FIGURE 27C
% Key Name Pararmeler Gale
Q@Aas52  ¢° | " e DEEOOT T oontrol
Sg e DAO02  oct 4 - 68.6%
.. Dataooz ssea 4 - 97.8%
pateons a1 60 - 88.3%




45/163

FIGURE 28
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FIGURE 29
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FIGURE 30
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FIGURE 31
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FIGURE 32
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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)

59/163

88: |
|
08




FIGURE 40
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FIGURE 41

Dav 0

€4 Oct-4 (89.41% Mean:90.43)
Tral-60(91.93%, Mean:280.38)




62/163

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 47A
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FIGURE 47B
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FIGURE 48A
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FIGURE 49
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FIGURE 50
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Comparison of hRESC growth on cellulose micyocarrier vs. 2D colony culfures
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Passage 15 & 16 of %ESC on matrigel coated DES3 carriers
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- Karyotypes
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RT-PCR of Embrvoid bodies
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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)
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SpecHic Rates for hESC on Microcartiers in mTeSR1
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Figure 64a
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pH WMeasurement - Repeat Run
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Growth Kinetics — Repeat Expt
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Metabolite analysis of conditioned media from
~ spmner flask run 2
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pH and osmolarity conditions in spinner flask 2
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Observations of HES-3 1n spinner
~ flask 2 cultures

Figure 72

HES-2 Growth Curve in Spinner Flask Culture in
~ Conditioned Media
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MONGLAYER CONTROL STATIC {SPINNER INNGCULUM Day )
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Spinner Flask Pictures
Day7

Day5

Figure 76
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Co-culture of HESC with feeders on microcarriers
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Passage 1
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Matrigel coated Protamine
beads (Using concentrated
matrigel stock)

Matrige!l coated Protamine beads
{using routine microcarrier
coating method, 30X dilution
matrigel solution)

Figure 84

Cumulative nuclei count

@~
|

“n

Cellstwell, ES

e B )

Passage number

AFL BPLMG OPL+MG OPR BPRMG BPR+MG

Figure 85



FACS for P1
PL

100/163

PLMG

gi
2.1
XE‘:‘E
N
Kay 5 [ Ky Pardie Late Wav M Papeaater (s
— control — montrol R control
e PRI prt 4 - 32% DEst ot 4 - 7R4% e DI pny A - BF T
e Dmaowe tra ] G0 - 9715 paaddt  tra 1 60 - 9479 . Daessz tra ] 60 - 94.4%
PL PLMG PL+MG PR FRMG PR+MG
Folylysine | Poly lysine ; Frotaminge | Protamine
. coupted coated . coupied coated
Boly-lysine e - Protamine i -
¥y with with : with with
matrigel matrigel matrigel matrigel

Figure 86



FACS for P1
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PR+MG
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FACS for P3
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FACS for P4
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FACS- P5
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FACS-PL+MG
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hESC on matrigsl coated and uncoated Cytodex 3 microcarriers
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hESC on matrigel coated Cytodex 3 microcarriers
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without Matrigel, non-agitated

Figure 101

Cytﬁﬁex' 3 without hfla?‘ﬁ'gei agfia%édét 00 mpm

Figure 102
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Cytodex 3 coated with Matrigel, non-agitated

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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hESC on Cytodex 3 Microcarriers

¥3 Passage 12 on matrigel s@éﬁ&é ﬁ\é‘iﬁéé){ 3 H2 Pazzage FE on laminin and fibrenectin coated Cytodex 2
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Figure 109

HES-3 P11 on Cytodex 3 with matrigel

Figure 110
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H3 Stem Cells passading on Cytodex 1 microcarriers

Cytodex1 {without Mgel} Cytodext {with Mge)

Cell lightly stick on microcarnisrs, ok propetiy on mhcrocsrriers.
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' Esst result chaerveg.

Figure 111

H3 Stem Celis passaging on Hillex microcarriers
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H3 Stem Cells passaging on microcarriers:

Summary of the cell counting (40 and 47}
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H3 stem cells passaging on microcarriers
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H3 Stem Cell passaging on microcarriers:

Mean of fina! cell concentration. Mean of fold expansion .
EOD 440
7o T 380
¥ emn L
W
§ e I
fsm
25
H
8 =

4] fald

Cymgaet Citadant Hges wnex Mg hdga: ot
o agtises e agtiztes foagtizbes Na aghstest Yoo 83

«Higher sl concentration has besn achievsd whan camiers wers coated with Mos!

*Higher cell concersration bes been achisvad using Oytodex 1 with Mgel (5xi08 celisiwell or 1.2x10¢
cellsimby, simifar valuss as DELS {cefiulose cariars).

Figure 115

Pictures
Day T passage 4

Figure 116




116/163

4

12

3.4 Cytodss Mysd
i

Hiti Migat

8%

FLALR/Z0OE

e ERTHRII
iy FileSRPOB0ARS

Hix Migsl

Figure 117

H3 Stem Cell passaging on microcarriers:
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FACS at passage 13
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Karvotypes of Cytodex 1 and Hillex microcarrier cultures
at passage 7
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FACS
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Fibronectin (100pg) DES3
coated with HS+HA

HA-Hyaluronic acid
HS-Heparin sodium salt

Figure 123

DE53 coated with HA  Fibronectin DES3 coated with HA

HA-Hyaluronic acid
HS-Heparin sodium salt

Figure 124
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FACS for P1

HA+HS+FN

W7

R

Sty

L

¢ 1% 2

Btz Farnnster Cite e Rars Farsirsng

ey amies Fasarnanar Gale K [P
SR pptro) B — B contral
v 0108E 1p2 T B0 - 51.3% 0 el rrg 1 B0 - AD0% .. DB g 1 B0 - 5AT%

FN=Fibronectin
 HA= Hyaluronic Acid
~ HS= Heparin Sodium Salt

Figure 125
FACS for P1

HA+FN - HA

gt
ey Mares Paramstsr Galg : Homy Nams Paramater Gials
— DS santrol — DRSS eantral

e R UE tra 1 80 - 51.9% e OR339 1rg 1 GO - 43.6%
FN= Fibronectin

HA= Hyaluronic Acid
HS= Heparin Sodium Salt

Figure 126
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hESC on protein coated carriers

Ha+col +FN
Ha+col W+FR
HA+co! FFN+LM
CIHA+Co W+PRN+LM
mEHS+ool +FN
HS+col W+EN

B HS+co! HRN+LM

Total cell count, ES

Passage no AHS+co! M+FN+LM
HA= Hyaluronic Acid Col I= Collagen | FN= Fibronectin
H3= Heparin Sodium Salt Col Iv= Collagen IV LAM= Laminin

Figure 127

DEE3-HA=Callagen f¥+Laminin DES3-HA+Coliagen IV

Figure 128
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Figure 130
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3-8+ Colagen +Collagen Vs
n+Fibronsstin

oliagen +Colizgen W ninf+Fibrosscun

Figure 131

FACS-P3

Ciotints
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—  baa Jl control T gontral —
pragis oot 4 - 65.7% . Daa0% oct 4 - 55.7%
.. ~Dmagtis ssea 4- 78% e Data057 5528 4 - §2%
_ Dmaon trap )60 - 62.3% - U”: o aa 1 60 - 69%
e ata.f
HIPS3KKPS9 H3P33KKPSO
P3 HA+COLT+FN 22 HA+COLA+FN
280308 280308
HA= Hyaluronic Acid Col I= Collagen i FN= Fibronectin
HS= Heparin Sodium Sait Col IV= Collagen IV LM= Laminin

Figure 132
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FACS-P3

g R
- b
s o &4 P 5, [
-,E e} *‘f o : =
W; C{Q -f{ﬁ gf,&' 303 i Aj ,:,4 1wt ?{LI?! ;23? 1(;; 194
T RH ' FLi-H
Kasy Nagmna P amater Gata Kaxy Mume Parametor Gale
— Danl® control I T =
e DBO10 ocy 4 - 53,5% o DIEONE oor 4 L 20%
e DetaD1t sseg 4- 85% e R RE copn 4 L 740
. Dagmz tran160-73% o DeI18 tra 1 80 - B3%
H3P33KKPES MIPEEKKPES
P3 HA+COLT+FN=+LM P8 HA+COL4+FN+LM
280308 280308
HA= Hyaluronic Acid Col I= Coliagen | FN= Fibronectin
HS8= Heparin Socdium Salt Col Iv= Coliagen iV LM= Laminin

Figure 133
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FACS-P3
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HA= Hyaluronic Acid Col |= Collagen | FN= Fibronectin
HS= Heparin Sodium Salt Col IV= Coliagen IV LM= Laminin

Figure 134
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FACS-P3
- &
¢ ; z : L
z 4 £ 3 ! M1
P 10t RN T A C R
FLIH
Kay Mame Parameatsr e ey Hame ngameier Cits
—  DEDEeontrol — E’mm? control
o DEAOZ5 oct 4 - 62.9% o DAEEE v 4 - 60.3%
v, DER0Z8 tran 1 80 - 54% e JORGZE SGEA 4 . 8395
o DE1A030 trz 1 GO - 5%
H3P33KKPS9 H3P33KKPSS
P3 HS4COLT+FN+LM P3 HS+COL4+FN+LM
220308 280308
HA= Hyaluronic Acid Col I= Collagen | FhN= Fibronectin

HS= Heparin Sodium Salt Col IV= Coliagen IV

Figure 135

Hyaluronic Acid on DES3 carriers

LM= Laminin

Cell count for HA samples

700E+06

5.002+08

5.002+08

400508

3.00E+06

Cellsiwell

200E+08

100E+08

000500 1 .

PadayT
Passage no

FSseeding PSHday7? Poseeding Peday?

Figure 136
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FACS of HA coated microcarriers

Harg Sy e e Pk atig
s - CONTRO.
J— e tet? i TOT 4 - B
s sa e LAy - Tigih
s T R - TRA 1 B0 94%
i en TRA 1 60~ B5% e REAIME ge 1 BO - TRG )RR TR
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— 0T 4 F3%
- Tha 1 6687

Figure 137

FACS of HA coated microcarriers

P8 Pe
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cuniss TRAT-BY 343

Figure 138
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P6- HA on DES3

DESS coupled with H

Lronic acid FB &)

Figure 139

Schematic of claims on properties of
microcarriers for hESC cualture

carier composition &

dextran,

TR,

fydroxyated matherrylate, polystur

glass, collegen, gelat

% B4

jers, fed or 2y
fangth 22

findrical or spiral-Fhe microcariars,

oy C

o B0 microns

Figure 140
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alysis {HPLC) of Spent Media
Tabie 1

Amino Acids

Zonsumed

No Significant Change

Production

Alaning

Arginine

Asparsgine |

Szpartiz Aoid

Cysting

Gintaming

Shetamic oid

Ciyeine

{splevcine

Leurnine

Lysine

Methionine

Fhenylalatine

Proling

Serine

. Theeonine

Walns

Figure 141

Amino Acid Analysis of Spen% N;edia from StemPRO and mTeSR1
s able 2

. mTeSR1 StemPRO
Amips Soide Farosntagsil Hmount FRICONIEIRINS Amsunt
Anpariic Aok = EET 17318 -&F hi 20
Giuisrie A e s5-355 -2 457
Asnarnyes EES: 5 pr s -3 2257
Serins -2E S31e ~3LB 2925
— Z BAaREns 3o 22 =2 o ]
Stutarsing 22K SeL-923Y 33T RER L i3
bt -4 Goamamei e Aalnteing ¥oout 27
Slyene ki :
Argieins L B3 fo L - 158 117325
: _m g 3 2 u&y@r; mtt;’ -37 S3-E3
N ] R 253424
Frane -E5E fe i b DN I35
Tysdine TR LE-PIE 224 8
R i) sraeane aECut B4 -TE SIIT
2 3Rt -928 X8
20X 18312 -8 1715
Z Renradns SoouhER 3G g TEHES
molsining z g Juoey 3% ~3Tg SFR3E
Laasine 7.8 LETT -&%4 4735
i PhenyaiaTing ] Hanhns 2TTLEL D L 5 3E»3T

- Consumption

+ Production

Figure 142




Co-culture of hESC with feeders on microcarriers
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hESC on DE53

Tabie 3
Seeding density at Seeding density at
| 8E5 cellsfwell 0.75 to BES celisiwell
Passage number | PO e P

Feeders on Cyfodex 3 3.7 E6 cellsiwell |42 E6 callsiwell
hESC on DES3 1 .

Feeders on Tosch 4.2 E6 cellsiwell 4.9 E6 cellsiwell
polylysine .

Feeders on matrigel
DES3 o
hESConBEEY

| 3.7 E6 cellstwell

5.9 E6 cefisiwell

Co-culture of hESC with fesders on microcarriers

Figure 143

o Tabie 4
Seeding density | Seeding density at | Seeding density at
|at 0.75 to 8E5 0B ESO1ES
| BES cellsiwell celistwell cellsiwell
Passage number | PO P1 P2

Feeders on cylodex

3

hESC on DES3

3.7 E6 cells/well

4.3 E6 cellsiwell

4.05 E6 cellsiwel]

Feeders on tosch
| polyiysine
hESC on DE53

42 ER cellsiwell

4.9 E6 cellsfwell

34 E6 cellsiwell

Feeders on matriget
DEG2 ,
hESC on DE 53

3.7 E6 cellsiwell

5.3 EG cellsiwell

Figure 144

4.7 E6 celisiwell
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hESC f:&ifim’& onh Tosoh carriers

Tahie 3

Type of bead

Particle

size

Coating

Passage §

Passage 1

Toyopesr TSKgal

Trasyi 5BPw

C i0um.

4mg protamine (88 mg

protaminelg dry beads)

2 B6 egllstwell

4 4et celisforsll

Toyopsar TSKge!
IresyioPw

coqlam

0.2mg protamine (4.6mg
protaminglg dry beads) =

mgs

4.99 E£ cellafwsll

528 cellsiwsll

[

. Toyopest TSKgsi
: Aresyl SPw

+0um

4mg profamine + sl

1.54 £6 callatwsil

£ 5E cellatwsl

Toyopearl AF-Tresy-
| BEOM

E5um

dmyg profamineg + sl

S.18 callatwsil

Total nucle count ;mida’y 7.
~ Note: Seeding density at 1E6 cells/well (5mi media per well) for passage
0 and spiit ratio of 1:4 for passage 1

Figure 145
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Cells were seeded at 4to 8 ES celis/well and counts taken at day 7

Nuclei count results Table 6
Larpe 65 micron
Tosoh Passage 1, Passage 2, ES | Passage 3, Passage 4,
microcarriers Passage 0, E6 | EB Cellswell | Colishwedl EE Celisiwmell | E6 Celislwell
{Sample ID} Celisimi
Poly-lysine (PL} 474 337 13 173 R RS
Polylysine
coupled with 218 328 27 2.48 MNA
matrige! (PLMG)
Poly lysine
ngge‘f‘m 272 340 82 33 438
[PL+WG)
Protamine (PR) 2g 4.30 132 1.35 A
Protamine £32 389 15 555 1A
coupled with
matrigel {PRMG)
Protamine
coated with 5 345 32 5.15 5
myatrigel
{PR+MG)

Figure 146
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hESC on Cytodex 3 microcarriers

Nuclei count results

Table 7

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

matrigel 0.5 2 52
Static- cytodex 3 with

matrigel 1.7 9.9 8.1
Agitation- cytodex 3 wio

matrigel 1.2 1.2 4.5
Agitation- cytodex 3 with

matz‘agel 187 3.9 5.9

Note sgedmg deasz&y at 8E5 celisiwell and counts taken at day 7

Figure 147

PO of new extmcgiimar matrix coatings on DE53 cellulose carriers

Cells were seeded at 4 E5 cellsiwell and counts taken at day 7

Control: KO = é 3 ES celisiwell; CM = 4.4 E5 celisiwell

Ta%::le 8.

Dilution ratic

"i‘:hondraitm

. Heparm {Stock

Hyaluronic Acid

‘Sui?ate (Stock ccn&. 0.2 g/ml) | (Stock cone.

o - conc. 0.41 g/ml) 7.08 mgiml}
110 NA |98 EScellsiwell | 1.17 £6 celisiwell
120 8.3 E5 cellsiwell | 1.03 EB cellsiwell | 7.7 E5 cellsiwell
1:40 5.5 E5 cellsiwell | 1.168 EB cellsiwell | 8.3 ES cellsiwell

55 E5 cellsiwell | 1.12 E6 cellsiwell | 5.4 E5 cellsiwell

180

Figure 148
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P1 of new extraceliular matrix coatings on DE53 cellulose carriers

Cells were seed;édat 4E5 cellsfwell and counts taken at day 7

Control: KO = 1.42 EE: celisiwell

Table &
Dilution ratio Chondroitin | Heparin (Stock | Hyaluronic Acid
‘Sulfate (Stock | cone. 0.2 g/ml} | (Stock cone.
: ~ conc.0.41gmi} | 7.09 mgiml)
110 1.53 E6 celis/well | 1.58 EB cellsiwell | 1.67 ES celisiwell
1:20 1.84 E6 cells/well | 1.26 E6 cellsiwell | 1.33 ES celisiwel
1:40 | 2.09 EG cellsiwell | 1.47 EB cellsiwell | 1.44 ES celisiwell
180 1.72 BB cellsfwell | 1.58 E6 cellsiwell | 1.17 ES celisiwel

Figure 149

P1 of new extracellular matrix coatings on DESS cellulose carriers

Tabie 10
Passage 0, E6 Celisfwell | Passage 1, E6 Celisiwell

Sample ID

Fibronectin {(FN} B2 2EE
Hyaluronic Acid {HA),

Heparin Sodium Salf (HS), FN R Gu7:
HA, HS B 142
HA, FN XL 318
HA 0.2 1.11

Cells were see{ied at4 E5 cells/well and counts taken atday 7

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

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

Muclei countresults Table 11

Sample ID  |P1,E6cells P2. E6 cells P3, E6 cells
HAscol WFN | 8.07 5.59 482
HA+col IV+EN  aas|l 0 a7 2.00
HA=col [+FN+LM 9gs| 678 137
HAscol IV+EN+LM o2 402 2 51
HS+col +FN ' £.49 378 435
HS+col IV+FN 5.2 3.9 6.26
HS+col I+FN+LM £.35 7.53 415
HS+col IV+FN+LM £.29 42 2.14
HA= Hyaiuroni# Acié Col I= Collagen | FN= Fibronectin
HS= Heparin Sodium Salt Col IV= Collagen IV LM= Laminin

Figure 151
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Simple method of passaging hESC cultures

B Microcarrier - 100 micron filter
B Microcarrier - Mechanical pipetting
[ Microcarrier - TrypLE enzyme

£] 2D calony control

[
ond
=
=

80.0

60.0

40.0

Oct4 SSEA4

Figure 152
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Continuous passaging of hESC on microcarriers

|= Static microcarrier cultures |
Cell counts range from 1.2 to 1.5 millionfml. Viahility » 90%

[

Cell densities (x10%ml)

TR

ERY SYRTY FRT3E FTNPE PRERTRPETE FOTRL TTRVE]

92% . , 99.6%

ey

k3o

i

W W w w
14

Figure 153
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Microcarrier vs. 2D colony cultures

L]
—h
[
(%]
£
o
[er)
~
L]

Time {days}

i Wicrocarmier culture 220 colony culture

Figure 154
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Specific glutamine and glucose consumption
rates and lactate and ammonia production rates

ot £ G [
Gufmmine consumplon omna BUIHOTE
S554 E o B & &
2
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oo o 5 e ! *
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254 . B § “E544
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i - .
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Tires iy Time {4}
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® o By !ﬁ
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{ ssen e 2 " [ B
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More efficient metabolisn on microcarriers vs. 2D colony cultures

Figure 155
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Microcarriers cultures in defined media

S

[ ] [} o et
oo T = - S < T NF I
s L L

foud
o

Tolal No. of Celis (x10E8)

07 -
a0l .
H 1 2 3 4 5 & 7 8
Time {Day}
—e— m1e3R1 g mTeBR? dupfiicate
g - BlemPR0 g StemPRO duplicate
mTeSR1 StemPRO
Growth Rate, p (h') 0.6303 00197
Boubling Time {h) 23 35

Figure 156
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Microcarrier cultures in serum free media

StemPro

1 Dct 4

i

mTeSR1

Oct 4

l 88.7%

Wy

i

REIYTVS STYTE EVNTE

BB
a

S5EA 4 TRA-1-60

w3

88.6%

{._.___.._______.

46.7%

X Lusat

&
i

Figure 157
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hESC on Tosoh microcarriers

Protamine coupled Tosoh beads

. . Tasoh Frotamine coupled and coated with matrigel
coatad with matrigel

-HIPRIKKFI
HES-3
z
&
=
&
Passage
o ?33$age 7 - FALCS analysis-Tosoh Protamine coupled and coated with
E s W ERRNR Uy matrigel
A e RO Lot
=N e DEEIWOITA EOR ] ] - E
] w18 TRATBG BR%
41
| 9 & 2
y g 2 Paseags

B0 0o meb £2 O7ra-1-40

Figure 158
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ltures
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Figure 159
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Static vs. agitated microcarrier cultures

Oct4 SSEA4 TRA-1-60

Figure 160
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Microcarriers culture in 50 ml spinner flask

Total gells (x10° catlsiml)

4.0
5| HES3 PN
7 K’.\
o g %"x
3.0 - I's e
Exponential growthi s——— ey
2.5 / ‘
/
2.0 | Doubling time = 21hrs I
Growth rate = 0.033 he? 7 .
- i o
1.&‘ . ’}’{)f Mf'w”
7 e
1.0 A ol
Pl e S
0.5 S T
=7 wg,wwzﬁf’ ot
s i—
Gx& T H T T 1 ] 1 T T
4] 20 440 60 80 100 120 1449 160 186
Time {(h}

—&— 50ml Spinner Fiask
—— Static microcarrier calture in B-well plate
—&— Monolayer culiure in S-well plate

Figure 161
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Human i1IPS on microcarriers

Oct-3/4

Tra-1-60 mAb 84

B0 I PSR
I 3 aid

Qet & dzhy
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iPS IMRIU0 on matrigel coated DES3

Passage 3

Figure 163



147/163

Human IPS Cells (IMR90)

Watrige! coated GES3 microcamier- 20 mghasl
i4mgfmit

WEF condifioned KO-medium with 100naim!
PFGF Smldwelly

Sesded from 85 RS0 G
{2 passages of culivation on fesders fokowsd
by adapistion on mairige! for 5 passages)

o >

iPSIMRB0 on matrigel coated DEB3

S5E 4

el somxnd et fon{oslistwll}

Fasage
4 W Hzeve caivdor G
. . + T E—
PS IMRI0 P10 on o] e Gl
o ) e R & o BaadblE J0T o3
Matrigel coaled DES3 E e i6¥ MAT 24
Tww B 1

SA-1-80 BIR T

e

&
FL1H

Figure 1
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Microcarriers Coatings
DES53 cellulose (3 mg/ml) Conditioned media
{uncoated)

DE&S cellulose (4 mg/ml) Laminin (4 ug/ml)
DES3 cellulose (4 mg/ml) Fibronectin (20 ug/ml)

DESS cellulose (4 mg/ml) Vitronectin (4 ug/ml)

Tosch 65 protamine (9,600 | Conditioned media

beads/ml) (uncoated)
Tosoh 85 protamine (9,600 |Laminin (4 ug/ml)
beads/ml)

Figure 165

Differentiation on cellulose microcarriers with different coatings

DE&3-Laminin DE5S3-Vitronectin

DES3-Matrigel DE&S3-CM {uncoated) Day 3 EBs alone

Figure 166
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Differentiation on cellulose microcarriers with different coatings

% betaing areas

Totl hetaing areas

P
[T I e R % S S v

Jin

LR

B Dehd Laminin ODES2 T 0 DES3 Fibmneotin
B DTS2 Vitronectin Teceoh 55 PR @ Togoh 85 PR+Laminin
Microcarriers coatings
it 14 15 16 20 ey
Microcarriers coatings
] 14 15 1& 20 21

Time differentiation (days)

Figure 167
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Expansion and differentiation with different ECM coatings

Dav 14 aqggregates

Figure 168
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Expansion and differentiation with different ECM coatings

Expansion Fold

Expansion Fold

1 ¥ i

Laminin  Mgel Uncoated

Figure 169

[Xv]
Label Seeding [DES3] {mgiwell} Iedium
teBiweail} -
1 3 15 BEFS (Controh
2 2 15 bEFS + Hy-Soy (0.135)
2 3 15 BEFS < Lip Mixturs (153
4 3 15 LOFS = BSA (1%
5 3 15 LSFS + Lip Mixiurs (12} + Hy-Soy
£ 3 15 BEFS + Lip Mixture {15} + Hy-Soy + B34

Figure 170
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Differentiation with different media supplements

51DSFS @ bSFS Hysoy 0.1% ObSFS Lip Mix
CIbSFS 1% BSA m hSFS Lip Mix+ Hysoy S bSFS Lip Mix + Hysoy+BSA

a0
70
60
50
40
30
20
10
0 H e

r Total beating aggregates

% heating aggregates

H | " mm
18 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 (5uM) for differentiation on microcarriers
BSFS
BSFES + Lipid mixture.
DMEMF 12 (with Glutamayx, glucose, without insulin, fransferrin, selenite).
DMEMIF12 {with Glutamay, glucose, without insulin, transferrin, selenite} + Lipid Mixdure.
BSFS + BSA (G.1%]).

BSFS + Hy-Soy (0.1%).

Figure 172

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

kit

= BSFS
25 B BSFS Lip mix
26 O F12/DMEM

CIF12/DMEM Lip Mix
BSFS 0,1% BSA
B BSFS 0,1% Hy-Soy

Total num. beating
aggregates
prs

i
Q)

]

0 10 11 14 16 18 21 23 24
Day

Figure 173
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400E+0s 5 Celorowh
3.00E+05 -
$
2.00E+05 - . = =7 &
= =" ¢
4 B E
LOOE+05 | %5 oo
0.00E+00
0 100 200
Time [d]
¢ Spmner 1 = Spinner 2 2 Spiner 3

Figure 174
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Spinner 1 Spinner 2 Spinner 3
[mg] Carriersiml 1.5 3 5
no of cellsicarrier 12 12 12
Cellsiml 5.0E+04 1.0E+05 1.8E+05
Cellsfcm? 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 - e ®a
2.00E+05 -
1.50E+05 - A
1.00E+05 - =
5.00E+04 -
0.00E+00 . : .
0 100 200 300
Time [h]
@ Spinner 1 4 Spinner2 € Spinner 3

Figure 176



156/163

Spinner 1 Spinner 2 Spinner 3
[mg] Carriersiml 3.0 3.0 30
no of cellsfcarrier 5 3 14
Cellsiml 4 5E+04 7.2E+04 1.3E+05
Cells/cm? 56E+03 8 9E+03 16E+04
Doubling Time [h] 116 133 204
Figure 177
Cell Growth
5.00E+05 -~
£ 4.00E+05 | .
©
% 3.00E+05 -
2
s 2.00E+05 -
2
S 1.00E+05 - .
8 0.00E+OO% . ; ,
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? 700E3  8.30E3
Doubling Time [h] 47 37

Figure 179
Cell Growth
4.00E+05 -

3.20E+05 -

2.40E+05 -
1.L60E+05 7 4

8 00E+04 +——— [

0 100 200 300
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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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Beatings from day 12 to 17 of differentiation

Number of aggregates per well
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50

Number of aggregates per well
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Solution Extract
Supplement

Figure 185
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iPS IMR cells
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Total No. of Cells

(x106 cells/mL)
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Cell Growth Curve
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Figure 187
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