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(2022 data)
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International evaluation study of a highly
efficient culture assay for detection of [0.0005, 0.0015%
residual human pluripotent stem cells in cell V iPscs] W

therapies
pl G7days

Takeshi Watanabe*:!, Satoshi Yasuda2"~, Connie L Chen*"*, Louise Delsing*"~, Mick D
Fellows®"™, Gabor Foldes®’, Shinji Kusakawa?, Lucilia Pereira Mouriés®>"~' & Yoji Sato?

aA=——fRk
#BRa:
FRMEiIPSHARE:
M iPSC: M ChiPSC18
Number of spiked cells: M Ocells M5cells M 15 cells
53\1l:fﬁlﬂﬁﬂ (/ \“J?bﬁ@‘/b%ﬂ]ﬂ’ﬂ) Well: Laminin 521-
M iCell Cardiomyocytes (FUJIFIRM Cellular Dynamics) coated

Medium: Essential 8 Flex

Number of background cells: M 1 x 108/well, 6 well plate w/ CEPT

BEESEH (DEBEE 7R —XBEH]): ™ CEPT (Chroman 1, Emricasan, Polyamines, Trans-ISRIB )
o1 )LE/ SR ER %K 2 wells for 0 cells, 4 wells for 5 or 15 cells, x 3 experiments

HEESH (aFEER): AstraZeneca,  Imperial College London,[ | NIHS| ] Takeda Pharmaceuticals

Watanabe et al., Regen Med. (2023) 18(3), 219-227.
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Number of

spiked hiPSC (%) 2:{0.0005)
Number of Colony True positiverate for detecting
hiPsSC formationrate hiPSCcolonies (%)
colonies (%) Single Two-repeated
Facility A 2.6%0.2 53%4 93 99
Facility B 2.140.9 42t19 88 98 ‘ iPSHARASE R/ N1
Facility C 3.3%0.9 67+18 96 100 0
Facility D 2. 7£1:2 53%25 93 100 (00005/0)
Overall 2.7+0.9 54+19 92+4 99+1
Number %) 15 (0.0015)
of spiked hiPSC
Numberof Colony True positiverate for detecting
hiPSC formationrate hiPSC colonies (%)
colonies (%) Single Two-repeated
Facility A 6.9%3.0 46120 100 100
Facility B 5.1%1.2 3448 99 100 ‘ iPSHARS15{E R/ 14
Facility C 12.1+2.5 81+17 100 100 0
Facility D 732059 48+6 100 100 (0001 5/0)
Overall 7.9%3.3 53+22 1000 1000

PSHBRE K L AFHERE AL V-4 iE R OREE T, SEOPSHEI OB _
(0.0005%) A ETEETEY) , EIBHEITRYELGLISESLTHE o | P IRt
DREETLI=,

THERE,

Watanabe et al., Regen Med. (2023) 18(3), 219-227.
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ARTICLE

SALL3 expression balance underlies lineage biases
in human induced pluripotent stem cell
differentiation

Takuya Kuroda', Satoshi Yasuda® !, Shiori Tachi'2, Satoko Matsuyama'3, Shinji Kusakawa', Keiko Tano',
Takumi Miura', Akifumi Matsuyama® & Yoji Sato24>

Kuroda et al. Nat Commun (2019) 10:2175



T EAR R D NERL A+

hiPSCs

)

NEEI—H—45EEF FHEEY—H—:56EEF

NEET—h—:27EEF

F—ERSRR

EBs

TagMan array PCA

Differentiation Iineag_;e

Cell line Ectoderm Mesoderm| Endodern
1.5 1.2
-12.6 -9.5
18.5 9.3

0.9

5.6

0.2

M High

3.0

[ Medium @ Low

Rank of 1st PC score

© © 0 N O O » WN

—_

== mc-iPS
== R-1A
== 253G1
== 201B7
== 409B2
== Tic
Ai-100
Ai-103
R-12A
== R-2A

SVEZE  chEEEE NEEEE




AET7 R D)BRIHEEE R

SMEER S D HLHRIZFDFEE

RMMEIRRED
SMEAERDIESL | C—) EEFREIOT7AIL

24987l
AET<DIELIHERS SGKiril

SMEER TR —h—I&HEIEF
%HT‘ EF' HT‘

NILZE

IEFARS
9

genes

£188
29



ERPSHIED 7 1E{E R ~—H— SALL3

Rank of 1st PC score

O © ® N O O » WN -

-

== mc-iPS

e === R-1A

e 253G1

- == 201B7
\/ = 409B2

N Tic

\ Ai-100
\ Ai-103

R-12A
R-2A

Ectoderm

Mesoderm Endoderm

HMIRZE

LOC389906

SALL3

iRz

R1EE

f1aE

AJAPT
SALL3
TNFRSF11B

SEZEIZIRY 0T UBRIT A - RAEZE(SZY 1KLY
B - RAEZEICRY O ORRIFSMER Y (2L

&%
NEEeR - RAEETEDOMEEZ T RIEF
=HEERIZHEIZEEE

SRS

CDK6
FBNT CAT
GPAM CBLC
PCDHI FLJ35024
SALL3
SORBS2

MIEZE

SALL3

probes

IEFARS
MAEZE

IE1HES
Rl



EriPSHIRERRIZH T HSALLIFIR

30 4

N
(@) ]
—

N
o

SALL3
(Microarray data)
o o

(&)

0 -
LN o @Q@ &

SO

RN g‘bq' w
& ' 3

& & 8
v v

SALL3 mRNARIR = (4. ENPSHIFEtkE CRASEEEEDENH S,



253G1 SALL3-KD, SALL3-OE#k

1.2 — 3 1
1 | 25
o o __
gz 2T
£ Qo8 =8 2
T 5 o &
S =06 S 915
o ™ o ™
> o 4
= 2o 1 £3
e T 8
0.2 X To05
0 . . 0 vy
SALL3 a
Control ShRNA Control SALL3

253G1_SALL3-KD

253G1_SALL3-OE

OCT3/4

253G1_SALL3-KD 253G1_SALL3-OE



253G1 SALL3KD# EBYME

hiPSCs

hirET—Hh—

- -
o o N

(Genes /| GAPDH)
F

Relative fold change

N

o

)

[ Control shRNA
[ SALL3 shRNA

GATA4

*

10

[e]

N

EBs

—

J——

25

20

15

10

SIRET—H—
PAX6 NES
14 *% 14 *
1.2 1.2
(0]
21 1
g
S 50.8 0.8
£ 06 06
g
g 50.4 0.4
2 o2 0.2
0 0
ARFEET—h—
KDR FOXA2
*% 4
]

Relative fold change
(Genes / GAPDH)

3.5

25

*
2
1.5
1
0.5
0

1.4
1.2

0.8
0.6
0.4
0.2

18
16
14
12

O N B O ©

SOoX17

*%

AFP



253G1 SALL3 KD/OE¥k I {bisE

o~

100
80
60

40

% of Max

20
0

DERSMEE

& (Day14)

253G1_SALL3-KD#E

Control shRNA

102 10° 10° 10° 10°

—
19.5%

100
80
60
40
20

0

SALL3 shRNA

102 10® 10* 10° 10°

—
63.2%

.

TNNT2

Control migG

. anti-TNNT2

>

253G1

Relative fold change

(Genes / 18S)

SALL3-KD¥k
GATA4

*

253G1 SALL3-OE¥k

Relative fold change

(Genes / 18S)
o
()

GATA4
*

I

NKX2.5
250

200
150
100

50

NKX2.5

0.1

0.01

0.001

[ control

[ saALL3 kD
TNNT2
*

]
60
50
40
30
20
10
0

[ control
B saLL30E

TNNT2
*

=
i




253G1 SALL3 KD/OE#k #iEHLiEE

Relative fold change

#ﬂﬂ%" EE53E (Day10) PAX6: SAIEEY—H—
‘ ¥ OCT3/4 OCT3/4

(Genes / 18S)

[N}

o
®

o
=)

o
~

I
[N}

o

5. OCT3/4

253G1_SALL3-KD 253G1_SALL3-OE

PAX6 SOX1 NES TH PAX6 SOX1 NES TH
*% % % % 30 * % * % 18 * 3 * %
14 12 1.2 ] 200 :
| [ 25 180 16 l 25
12 I 1 g S 160 14 :
1 08 0.8 £8 2 140 12 2
- Z 120 1| o
08 0.6 0.6 ﬁ g 15 100 08 1.5
0.6 . =) 80 . I
1 0.4 0.4 82 10 0.6 1
04 © 60
k « 04
. 0.2 0.2 . 5 40 05
0.2 20 0.2
0 0 0 0! 0 0 0
Control Control

SALL3 KD B saLL30E



INE

E~PSHARAIISALLID HITA T ULNESMEEEIZHEL AT K,
WIZHIREHIELEF - RIEEEIZHMELAST LY

High 000

SALL3™9 1 K
TR E eoe

I

g A

O O

D BT

S Bk

ow Il &
SALL3 e

SALL3IFSMEERZERET T S Ik as (KA k) DREREZEHF D,



DNAAFJL1E

TESIRTA4ORDNAERS|IDEILEFHT . BRIVGIEMICKYEE
FRIRMNFIHSN SN DA, DNADCpGEEFID I U AF)ILIE
EERSNADNAAFILIEAS, EXRAEERDE T HNS,

DNA methyltransferase -
@%DNAO))‘?‘)MBO)%’E?# Drmtt LN NIV —

SRR HIRDAF )AL ovwoe L
Dnmt3b :D:DH

(A)—fZBIIZ. DNAD AFILEIZLST
IERFOEENEESNELFHRIR
HHEIENS

(B)M> ;A DODNAAFILEIZED TS
VAR ERFYTT B

(C)Gene bodyMDNAAF)LALILEEE %
{235 (DNMT3B)



SALL3IEDNMTIBESEES LAFILILBEZERAETT 5

— N ITTEAS o S SR =
SALL3$A%E FAL - i i R S8R R E 5 % > -DNMTE I RIE
. x c .0
- S £ 9
3 2 Z 2 2o I 3.0
Q © < Q. © < >
= X 9 mEK £ X 9Dy gg
5 =20
DNMT3A 100 DNMT3B 100 g §
Z 210 1
Z <
2 % 0
T 3 3 wr SALL3
=} o) |
Q. © <
c
= 9w
DNMT1
—150

SALL3KO¥E D ¥ Bl 5 DDNMTE I
WTHR LY EF LY
SALL3IE3FELEDDNMTAU /NI EDS5L
DNMT3BEDHHEELTLNS

SALL3[ZDNMT3BODNMT;EMEZREL TSI ENFEINS



DNMT3BHIFHN&|[XSALLIRIEFER 4 BIIZHED

-

HREMET—h—
- PAX6 SOX1
% % * NS
SALL3 12 4 | 14 4 |
?[ﬂ%ﬂl g 1l 1.2 1 T Control
&= 1 4
DNMT3B sy 987 0g | NER
B3 06- '
#IH%IJ/ \1&5& 25 06 1 B sALL3/DNMT3B/mut
52 047 0.4 -
mﬁ 'L\ﬁ'ﬁ g o [ | . " -
VAN VAN .
Tt oMe ) o -
DB E<T—h—
CjATA4 . N*KX2.5 . TN NT2 .
| | |
6 - | 70 - | 30 - |
& 5 60 1 25
g § 4 >0 1 20
2 E 3 4 07 15
25 30 -
F=R0)
B2 21 50 - 10
o 1 - 5 -|'
10
0= - —= 0_- -




DNAAF JLALEEHT (E—XT7LA)

Illumina Human methylation 450 Bead Chip

DNAY T ILHDER DCpGH A MEFARB=-DIZTHFAo=n
- A—FyrERWEREETITO—T W HERE) NS LE-E—X
ZHEALT. M HILID7AMLEL-5/ LDNADEEW S T /4

1EVTIZKYRIE
TSS
WT vs 253G1 SALL3 KD
All probes Differently Methylated probes =~~~ 7 7
Intergenic  TSS1500 TSS200 1stExon Body 3 UTR

S Srd

3.66% 5 UTR
23.71% 19.19% = 1551500
i TSS200

96.34% 85.65% o
.34% .69% 1.98% 9 i 1stExon
[l Body

27.09% 10.71% 3 UTR
O Int i
W Differently Methylated B Hypo Methylated JEMS"/ ntergenic
. o]
Equally Methylated Hyper Methylated

Hyper methylated

SALL3IdGene bodyDAFJLILIZCREE T B EATREEINT=-



INAT) A BRI

Pathway  |-log(P-value Overlap __________Imolecules |
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scientific reports

‘ W) Check for updates ‘

OPEN ROR2 expression predicts human
induced pluripotent stem cell
differentiation into neural stem/
progenitor cells and GABAergic
neurons

Takuya Kurodal?, SatoshiYasuda?3, Satoko Matsuyama'*, Takumi Miura
Rumi Sawada?, Akifumi Matsuyama*, Yumiko Yamamoto®, Masaki Suimye Morioka®,
Hideya Kawaji®’, Takeya Kasukawa®, Masayoshi Itoh®, Hidenori Akutsu®, Jun Kawai®® &
Yoji Sato™/2:3:8:9

1,2,5
I

Kuroda et al. Sci Rep (2024) 14:690
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