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384well plate: 250circles/well
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Comparison of four kinds of medium
o Cnrcracciva T ' VDPIAA hacal astiviter an £ all ahla

RM101 Attt 5 Bt & Ctt &

Cell-able 96 well 7L —k £ T, RM1015E#t R U3tEE D H R IEZ AL TENMIK RO X IEEEIT o=,
74— —HEREBIE 2L 8,000 cells/well, FFHEARTEIE 2 20,000cells/welle L T21 BRFIEEL, CYP3A4MD Eij
ATz, TORE, RM101 T O HERIEHICE NS UVEEA21 B SN =,
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EF AR D CYPIAAN—REMH KU RifampicinlZ & A5 E /B &
— Cell-able® vs 2D —

Assay summary Culture plate Cell able 96well plate for spheroid
Conventional 96well plate for mono layer
Feeder cell HH
Hepatocyte Cryc-Human Hepatocyte celXenotecl suspension type, Lot.799)2 x 1C*cells/wel
Medium RM-101
Inducer Rifampicin (+)

Activity measurement TestosterorespHydroxy testosterone measured by UPLC
Initial activity(dayO) 311.4 pmole/10”6cells/min (STDEV:20.7)

70

60 -

5C A

40 A

3C

20 -

6b Hydrox testosterol
pmole/1076cells/mi

1C A

Cell-able 2D
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Cell-able® L TIEEL-#X RO EOBeEHF

1500 1 ® Lot: HC2-6 ( FEEF R OVE )
® Lot: HC5-7 (#EFEIOVL)

1000 ~

500 A

6 B Hydroxytestosterone
pmole/106 cells/min

Conntrol Induction Conntrol Induction Conntrol Induction

ErFI AT RECYP3AL JEME (BREEE EFEIEE)
£3E X . Rifampicin
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Cell-able® TIEEL-EFIKIFHERAT7zOAC/KFT
1AM LA EERIN RSB/ SO RR—3—F %

Substrate Metabolite
CYP3A4 Testosterone 6B-hydroxy testosterone
Midazolam 1’-hydroxy midazolam
CYP1A2 Phenacetin Acetaminophen
CYP2C9 Tolbutamide Hydroxy tolbutamide
CYP2A6 Coumarin 7-hydroxy coumarin

CYP2D6, CYP2C19, CYP2B6(<Appendix 2)

UDP- Testosterone Testosterone glucronide
Glucuronosyltransferase  Acetaminophen Acetaminophen glucronide
Sulfotransferase Acetaminophen Acetaminophen sulfate

MRP2 5 (and 6)-Carboxy-2',7'- Efflux transporter
Dichlorofluorescein

NTCP taurocholic acid Up take transporter
S%IO” ©2015 Toyo Gosei Co., Ltd. 16
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HEEMTHRZAIEEYEINERRITER 75-O0HBREEEZOBELCH
HI=REHRA 1 EMEERTRT BIEFHRECS IL—T ILARLAEE

2-2-2) MM

® ZEHFEMERE RAT7zAS/FDREE
(F38EAXRM>OIAY—FR 2011F KRS —)
Cell-able® TIEEL-EMIKFHEICENZRZBLTORBYEREMICONISAZET. VL
I VBIBERUBRRIEEDODE2HKBYMDOBEE N EETH o1z SNFETin vitroTORHE AV EE
LLyeESN TET=LamotoriginekSulbtamol D & ME R E M
R TE-, 2mXIE
Evaluation of human hepatocytes cultured by three-dimensional spheroid systems for drug
metabolism.Ohkura T, Ohta K, Nagao T, et al. Drug metabolism and pharmacokinetics, , 29(5), 373-
378, (2014)

@ 10t ISSX Meeting (International Society for the Study of Xenobiotics ), 2013
Prediction of clinical CYP3A4 induction using pooled human hepatocytes on cell array 3D-culture
plate for drug-metabolizing enzyme induction studies in drug discovery
Jiro Kuze , Discovery Drug Metabolism & Pharmacokinetics, Taiho pharmaceutical co., Itd, Tsukuba,
Japan
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2-2-3) FSURR—E—

BT XAR—2—HEE

(CDFZ A ULN=RE T HEtt D FEER)
CDFDAIZFFHHREIZERYIAEN - BIYE TIHACDFIZ
KA EEEN ., ABCRIURATR—E—[Z k> TR+ EA~HE
MEND, KL, Cell-able®THEEZE7H B OIS AFHARD
A7TOARIZCOFDAGRMION ZDBEMEETE,

CDFDA; Carboxydichlorofluorescein diacetate
CDF; Carboxydichlorofluorescein

2D Culture 3D culture ( Cell-able®)

. BSEP 5 MRP2 ; BSEP 5 MRP2
c = RM101 c = RM101 c = RM101 c = RM101 )
2 4 r = RM101 +matrigel 2 = RM101 +matrigel g 4 = RM101 +matrigel 2 " RM101 +matrigel
@ & 10 - @ 5 10
5 3 r s 8 37 g
= — = — = — = —
< 22 <E <P 2 <E
28 £85 29 25
E= 1 E= E= 1 E=
g e s —| - g g
b= 0 S 1] = 0 = 0
= = = L.}
& day3 ¢jture days 92Y7 & day3 o iture days day? & day3 Citure days day? & da¥3 ciyre days day?

BSEP and MRP2 (Comparison of mRNA expression between2D and 3D culture cells)
Initial relative mRNA expression levels of BSEP and MRP2 in PXB-cells on day O were 22 and 7.9 respectively.

$ iblo h

Bt S RIR—E2— B FHRIR
2D &Cell-able® $5E O L8R
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MAABITE TOD T T - —,3>(HCS: High Content Screening)

4) BB 3R

§i)l0® ©2015 Toyo Gosei Co., Ltd. 20



2-3) FEEESBHETOT7IVr—i3y

2-3-1) EGRER-TIVIIVELERDEZZ T ICLHEYM MU EE T

RRZ—HBIT
2011FFE38M A AR a0 —%4

P159 MFEMEFHMEICH T HEMTHRAT O MEEEDA AR (1)

Diclofenac, Flutamide, Benzbromarone, Chlorpromazine, Troglitazone, Tacrine

P160: HFrEM4aEICHITHAEMTHERAT O/ MEEZDE RERE (2)

Acetaminophen, Amiodarone, Imipramine, Ticlopidine, Isoniazid, Cyclosporin A

P161: EFFFMIIER DO/ REEEZZHWV-RISERFEMTILT LoD LH BT
SRa R 7DNARY AS—EYEERIZL S EZEDKZR T
Fialuridine , Ibufenac, Fenclofenac
DNA polymerase VIEZEVER %R 9 Fialuridineld, Day7 &£ CTZEHGE D S D
7=7%, Day9 LU, BgkCmax kYR BT C/-AST EE NIk N TEREF IEHVGE 05
f17-, REIEOIEERELREMNTHEX JzO4/RZRAWSZ EICKY, A EIDIE
BYEREIZL o TN THEMDBLET SEYDEMR L TEETHY, A
BEHiiREEZ DT,

g%ld ©2015 Toyo Gosei Co., Ltd. 21



2-3-2) ERIRBEFR -TILIIVELRRDE=F) T IZ&SHEYEIES M

ZEMFMARE AT7zOM SRR (EBERBAR M OOV—F R, 20114F)
RAZ—FEFR3E

Cell-able® TIEEL-EMIKIFHRICENZ REZIR->T2LAMRBEL., BRER. 7ILIIVE
HRE. MR REEILGETREFMICE=2) T Lz, COER. REIREZBICE -THOHTEHEN
HRSNLGEYLIHY . REIBEZEOFAMN TSN,
=1k
Utility of human hepatocyte spheroids for evaluation of hepatotoxicity.,, OGIHARA,Takuo, et al.,
Fundamental Toxicological Sciences, 2015, 2. 1: 41-48.

2-3-3) Bt S RAR—42—HERER
PXB-cells™ZCell-able® L TIE&EL17FE B D EMZRELT-1R. CDFDAAY/\YT7—H TCDFD B
STHEMADEEAZEE L=, ZOHER. Cyclosporine A, Pravastatin, Benzbromarone, Trogritazone
TCOFEEt DB E MR SN,

2-3-4) A A= IZKHEYMIFESE (DIL) F

HIEE N X IZEMERFIEF AS < XA S IREL 1= # 8 & N AT B2 PXB-cells™ % Cell-
able®384well plate L TIEELENZ2EAMRKRBLI-R. HATO—JTZRVTERD /(47—
H—% L. High content screening assay system|Z&BE{REETIZE>TDILIDFBZETo1=,
COFER. INFETICHREDH-I-awmXEELLLEL T, RFLULDFERERL=,

bio ©2015 Toyo Gosei Co., Ltd.



2-3-4) A A= T IZXBEYEESE (DIL) F A

Cell-able® L TIEZEL-Er BT HIRE(PXB-cells™) &EHCS
[2&ADILIF A

[ GERMEE ]
Cell-able®TIEELI-F ATV I RABEEMNTETHETIO/NI32 Y
1ABMREL, EWIZK->TEIZTEHISINSFIES (DILDZE.
ImageXpress Micro (Molecular Devices) IZ&d A A= T ETIZKYF
ALT=,

CDERE. Ry TFIEE 24 EYETE (Xu et al.,2008) .
2R T EE16 H EEWIRSE (Khetani, et al.,2013) [CLAFaRELE LT,
W ODILIHSE X, FDADLTKB (Liver Toxicity Knowledge Base)&£IZ7o7=,

bio ©2015 Toyo Gosei Co., Ltd.



FREBRAEDBELR

Xu, 20081 Khetani, 2013 2

Cell

Culture

EiERe

2= )R 25 B e
BHE~v—h—

RH7AE

References

Cryo-human
hepatocyte

2D /Matrigel Overlay

60,000 Cells/well
(96well plate)

100 X Cmax

24RFfH

%

Skav kY7

MR ILEAFA
EEERER . HE
BIAA—DGT
19T)LCTETHIY—
h—%&H

Cryo-human
hepatocyte+3T3 J-2

HepatoPac™
co-culture

65,000 Cells/well
(96well plate)

1,30,60,100
X Cmax

16 B fH

ATP
MR IVEFA
TFIVISUESE
FREREXE

CellTiter-Glo® assay
GSH-Glo™ assay
ELISA

S8R

, 1) Xu et al., Toxicological Sciences, 105, 97-105 (2008)
2) Khetani et al., Toxicological Sciences, 132, 107-117(2013)
blo 3) Chen et al., Drug Discovery Today, 16, 697-703 (2011)

TOYOGOSEI
Cell-able®

Fresh-human
hepatocyte+3T3 Swiss
albino

Cell-able® 3D
Co-culture

8,000 Cells/well
(384well plate)

1,10,30,60
X Cmax

14 8 f&

%

Shavky7y
HMBRAT ILEFA
SRR,
BNAA—DY
1JDT)LTCETHDN—
h—%&H
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EDDILI | EE
LTKBI %S ZE(CHIERELZRTE

- DILI Severity score

Status/ 23 45
label
:

+/-
W +/-

N  :Drugs of no concern for DILI
+/- : Drugs of less concern for DILI
P : Drugs of most concern for DILI

W
W

U U T T

Liver Toxicity Knowledge Base

FDA THREIN TS, EYHDILIZSIESRITESVNE R IEIROMBER
http://www.fda.gov/ScienceResearch/BioinformaticsTools/LiverToxicityKnowledgeBase/ucm226811.htm

LTKB [CEEEi N EELESIZDULVTIE., 2008FEXubDERIX D Clinical DILI QHIEIZHE-T=,

©2015 Toyo Gosei Co., Ltd.
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DILI B4R

Xu, 2008
2D plate

Matrigel overlay
100 X Cmax
2ARFTHI R B

TOYO GOSEI
Cell-able®

PXB-cells™
1-60 X Cmax
148 fERE

TOYO GOSEI
Cell-able®

Human hepatocyte
1-60 X Cmax
148 R E

bio

ZHERDDILI FEHI T EE

A A= (2 &BEH

O kA—)LIZx T BN

¥ : miE{E <0.4

SRV TIEEL: EEE <0.4
GSH: m#&{E <0.65, #A¥EE{E <0.4
ROS: 8 {E >2.5

BBTEHITE : D ELIIEB MG
A A=D1 &BEH

OV kA—)LIZx T BN
ShaVRYTIRES : miEE <0.7
GSH: mf&{E <0.7

Oil droplet > 1.3

A A= T KB
avkO—)LIcR T B

¥ IEEE (AT —F —Hkg) <0.4
Shav k) 7IEENM : miE{E <0.4
GSH: m#&{E <0.4

©2015 Toyo Gosei Co., Ltd.



A A= 12 L BDILIF BIEER
v EEBRXFTUa—)L

3T3 Swiss-albino #Aa%Cell-able®384well [Zf&FE

iR BTE
1 EYR R 2
! | |

e . i
1 day 3 days 14 days

| EMEECEh TR
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@ Bk (2 steps)

Step-1 EEEFFEREL. IRTOTO—T2EL LA KRERMLTISY
MAFTaR—3>

Step-2 S HEEELTLEESEZ . TMRM, mBCIZ &4 #6%% RN
HITE ., fEAT

High Content Screening: ImageXpress MICRO (Molecular Devices)
384plate . 570—7 #91E5RE

@ FNAAI—N—DENFBA A= T LfEMT

ImageXpress® Micro XL System and MetaXpress® Softwear (Molecular Devices) [Z&B A A—2 4 LR T

Oil droplet
Nuclei GSH MMP ROS Methimazol
Vehicle Vehicle Vehicle Vehicle 60*Cmax

HCS mBCl : & & P CellRox
Nuclear
Mask™

‘ “ o 8
bio ©2015 Toyo Gosei Co., Ltd.



Note

®
®
)
I

MMP
Oil droplet
Nuclei

® ROS

ﬁld

TI37DREDEDER:F

[UTDTS0DHEAA ]

SE2EM, & KT

Total Intensity for nuclei and area for

other bio markers (relative to control)

z\x Drug (Y Name (Green characters are also studied with cryo-human hepatocytes.)

TGC; Positive

Clinical DILI+ LTKB; Negative
Khetani2013 ; Negative
Xu2008; Positive

=
(%))
|

Colored by clinical DILI +
LTKB classification

T Cut Off Line
=1.3

I

Cut Off Line
<0.7

Efflux transporter inhibition
Positive; red
Negative; blue

Cut Off Line
>2.5 ®

|
|

¢

e

—

||
Cut Off Line
<044

Drug concentration (*Cmax)

100
Xu;2008



FRITRER

2 Aspifin » Lidocaine 2 —Prednisone , —Digoxin .. D HCl N ) HCl 2 ulfate
Regaive ToCHIA N TEC2014Negaie TGC2014NogaIve TGC2014Negalve acz0iANegave o0t Poste ]
Ciinica DILI+LTKB; Negalive Cinical DILI+LTKE; Negatve Ciinica DILI+LTKB; Negave Clical DILIHLTKB; No DILI Concern 1 Concern Clnical DILIFLTK8; No DILI Concern Clrical ILI+LTKE; No DILI Concern il DL LT No 1L Concern
Knetaniz013 s Negaive Kneaniz013 ; Positve Knetanz2013 ; Negaie i Khetani2013 ;NA 13 VA Knetani2013 ;
15 Xu2008; Negative 15 Xu2008; Negative 9 15 Xu2008; Negative 15 Xu2008; Negative 1.5 Xu2008; Negative 15 Xu2008; Negative 15 | xuz008; Nega\we
1
1 1 —n 1 = 1 e I 1 1
—— - .- B &4
05 @ 05 1 o5 s @ 05 T s s
0 0 o oo J 0 | o o o
o 20 40 60 a0 100 o 20 40 60 30 100 o 20 40 60 80 100 20 40 60 80 100 [ 20 40 60 80 100 0 20 40 60 80 100 20 40 60 30 100 o 20 40 60 80 100
2 BupropiontCl 2 . Caotopril 2 G I i ) HCl 2. . ) N i
140 H TGC2014Negaive Teca014positve H Syomuraz014;Posiiv TGC2014Negatve TeCz0uNegave TGC2014Negaive TeC2014PosIve
cl‘mlcd;m:l‘tnks - T o — Cimeal 1AL 7K Less DL oo | e o7 s oo 4 el OUTATRS: ks o cone | SN Lo ouicmon | S TS Lo o St s o o
Khetanizor i Knetaniz013 :Negaive. Khetani2o13 ; Posiive H Knetani2ots ;NA Knetani2013 ; Posigye P Kheanpos; Knetani2o13 : Negaive Khetani
18 X208 Negaive I o1s s 15 Xu2008 :Negatve : 15 Ryt e 15 Xu2008; Negatve 18 4| X200 Posiive : 151 xuzo08; Negaive 15 Xu2008; Negaive
1 4 [ ] 1
os | i 0.5
[ j [ {
o 20 40 60 80 20 40 60 80 100 o 20 40 80 100 0 20 40 60 80 20 60 80 100 20 40 60 80 100 o 20 40 60 80 100
R 5 . PropranalolHCI c e c Estone Ben
z z
TGC2014Negalive TGC2014Negative 2 TGC2014;Positive 2 TGC2014Positve 2 TGC2014Negative | 2 T 2 TGC2014Posilive 2 TGC2084 Positive
Clinical DILI+LTKB; Less DILI Concern Clinical DILI+LTKB; Less DILI Concern Clinical DILI+LTKB; Positive Clinical DILI+LTKB; Positive (Positive in cryo-Human ht‘udluL‘ﬁA‘> ) Clinical DILI+LTKB; Positive Clinical DILI+LTKB; Positive Clinical DILI+LTKB; Most DILI concern
s Knetani2013 :NA s Khetaniz013 ;Negaive Kheaniz013 ; Positve Knetani2013 ;Positve Clinica DILI*LTKE; Posi Khetani2013 ; Negaive Knewniz013 ; Postve Knetani2013 ; Postve
is Xu2008;NA i3 Xu2008; Negative: 15 Xu2008; Posiive 15 Xui2008; Negaiive 15 Khetani2013 ; Positive 15 Xu2008 ; Negative: 15 Xu2008; Posiive 15 Xu2008; Posiive
Xu2008; Negative
. H — 1 1 1 S 1 $
RS I—— [] —c y r
T T ; ' : -
s 05 1 0s 0s 0s 05 ~~~
I : '
o o I
] ] . 0 0 | 0 0
o 2 4 o 8o 100 e 2 4 o 80 100 0 20 40 60 8 100 0 20 40 6 80 100 0 20 40 60 80 100 20 40 60 80 100
, 5 = id , Keiocanazal , ; ) 5 — Tioglitazone
Ca014posiive TGCz014Negave TGCz014 oS TeCz014Pose ToCz0L4Pose ToC2014Posite TGC201Posive TeC2014posie
IS DA T [os: DL concem Clinical DILI+LTKB; Most DILI concem SO T i Ou concem S ARGl DL concem Glinical DILI+LTKB; Most DILI concem Clinical DILI+LTKE; Most DILI concem Clinical DILI+LTKB; Most DILI concern 4 Ciiical DILI+LTK8; Most DILI concem
Kool Khetani20L3 ;Negatve Knetani2013 ; Posi Knetani2013 ; Posi Khetani2013 ; Positve Knetaniz013 ;Negative. iNA P Knetani2013 ;Positve
15 Xuzog8 ;N Xu2008; Negatve X2008;Postive 15 Xu2008; Negaive 15 A 15 xu2008:Negatve 15 X42008; Positve
_ \
¢ A
1 1 1 1
hd
05 05 @ 05 05
o 0 0= 0
0 20 40 60 80 100 0 20 40 60 80 100 0 20 40 60 8 100

©2015 Toyo Gosei Co., Ltd.

30



Classification LTKB+Clinical DILI: No-DILI-concern, Negative

Classification PXB-cells™, 14-d, Human hepatocyte, 14-d, Xu, 2008,
LTKB+ co-culture Cell-able®, co-culture Cell-able®, 24hrs,
Clinical DILI 1-60x Cmax, Imaging 1-30x Cmax, Imaging 100 X Cmax

Aspirin Negative Negative Negative Negative

Digoxin No-DILI- Ngative NT Negative
concern

Dobutamin No-DILI- Positive GSH, MMP, Qil NT Negative
concern

Ergocalciferol No-DILI- Negative NT Negative
concern

Lidocaine Negative Negative Negative Negative

. No-DILI- . .

Oxybutynin concern Negative NT Negative

Paromomycin No-DILI- Positive GSH, MMP, Qil NT Negative
concern

Prednisone Negative Negative Negative Negative

NT: Not Tested

%IO" ©2015 Toyo Gosei Co., Ltd. 31



Classification LTKB+Clinical DILI: Less-DILI-concern

PXB-cells™, 14-d, Human hepatocyte, 14-d, Xu, 2008,
co-culture Cell-able®, co-culture Cell-able®, 24hrs,
1-60x Cmax, Imaging 1-30x Cmax, Imaging 100 X Cmax

Bupropion HCI Negative Negative Negative
Captopril Negative NT Negative
Cyclophosphamide Positive GSH, MMP Positive GSH, MMP Negative
Cyclosporine Positive il NT Negative
Imipramine HCI Negative Negative Negative
Mebendazole Negative NT Positive
Nifedipine Negative Negative Negative
Piroxicam Positive GSH, MMP NT Negative
Pravastatin Negative NT NT

Propranolol HCI Negative Negative Negative

'ji)lo "

©2015 Toyo Gosei Co., Ltd.
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Classification LTKB+Clinical DILI: Most DILI-concern

PXB-cells™, 14-d, Human hepatocyte, 14-d, Xu, 2008,
co-culture Cell-able®, co-culture Cell-able®, 24hrs,
1-60x Cmax, Imaging 1-30x Cmax, Imaging 100 X Cmax

Acetaminophen Positive GSH, MMP Positive GSH, MMP Positive
Benzbromarone Positive GSH, MMP Positive GSH, MMP Positive
Bosentan Positive MMP NT NT

Ciprofloxacin HCI Positive GSH, MMP Positive GSH, MMP Negative
Clomiplamine Negative Positive GSH, MMP Negative
Danazol Negative NT Negative
Diclofenac Na Positive GSH, MMP Positive GSH, MMP Positive
Estrone Negative Negative Negative
Isoniazid Positive GSH Positive GSH, MMP Negative
Ketoconazol Positive GSH, MMP Positive GSH, MMP NT

Phenacetin Positive GSH, MMP Positive GSH, MMP Positive
Methimazole Positive Oil NT Negative
Methotrexate Positive MMP NT Negative
Troglitazone Positive GSH,MMP,0il Positive GSH, MMP Positive

©2015 Toyo Gosei Co., Ltd.
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R EXEaHE B | TKB+Clinical DILI &M #AES

Cell-able®
PXB-cells™

Cell-able® Xu. 2008

Primary

negative

positive negative

negative positive positive

g ) o

= = =

© +— +—
_ % 6 2 £ 3 0 § 8 0
- | F o | = 0 £
[a) (a) m)
= — —
g S s
c S~~~
£ | T 3 7 £ T 4 1 S S 8 1
O @) @)
¥ ¥ ¥
x * X
: 2 o
5| 2 52 52

2 4 11 B 1 9 3 4 5

o o o

o a o

Table 1. Specificity and Sensitivity of each models
References
1) Xu et al., Toxicological Sciences 105, 97-105 (2008) 2) Khetani et al., Toxicological Sciences 132, 107-17 (2013)

3) Chen etal., Drug Discovery Today 16, 697-703 (2011)
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PXB-cells™ MRP2, BSEP Transporter 12{5FH I LLER

2D vs Cell-able®

Relative mRNA expression
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Relative mRNA expression
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BEitt b5 AR—5—PR F 5 BR

SERLT=17FEMD S5, Cyclosporine A, Pravastatin, Benzbromarone, Trogritazone™T
COFHE M DR E N HEFESNT=,

Time-lapse images of
vehicle (0.1% DMSO)

Drug concentration 1*Cmax 10*Cmax 30*Cmax 60*Cmax

10min
@ Aspirin

@ CyclosporinA

[ MRP2;EHHESR
LBy tE AR E L= T )LIZCDFDAIR & Z AL, COFAMRP2IZE S THU/NEEAHEEIN TER I AR FEEE,
T B : #Aa% Aspirin X [LCyclosporin ATALE L =#2 CDFDAZ /ML, 100 R DEE,
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MDABITRE TH T TS —,32(HCS: High Content Screening)
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Cell-able® L T, EMEFBZF DX AT YO RA LY L - &£ HAE (PXB-cells™)
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Appendix 1

Use of Low Attaching Hepatocytes Experimental Design
from Drs. Yamada & Enosawa in 24th JSSX, Kyoto, 2009
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Use of Low Attaching Hepatocytes
Experimental DeSign from Drs. Yamada & Enosawa in 24th JSSX, Kyoto, 20

Hepatocytes;
Lot 817, for primary culture from XENOTECH (Attaching lot)
Lot 713, for suspension culture from XENOTECH (Low-attaching lot)

Lot.817 Lot.713
On Cell-able On Cell-able : )
(Spheroid) (Spheroid) Direct comparison
o817 13 [> between conventional
ot. ot.
On conventional On conventional method and Cell-able.
(Monolayer) (Monolayer)
Day 8-11 Day 15-18
Day 0 Induction Induction
By OME or RIF By OME or RIF

ﬂ ﬂﬂﬂ@ OME: Omeprazole
M RIF : Rifampicin
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CYP1A2 Activity from Drs. Yamada & Enosawa in 24th JSSX, Kyoto, 2009

Lot 817 in Cell-able , Spheroid (Attaching) Lot 713 in Cell-able, Spheroid (Low-attaching)

250 T —&— Control 250 T —&— Contro 100 T —&— Control 100 T —&— Contro

2 00 L= | z e = [
T 200 + OME = 200 + OME T 80 + OME = g0+ OME
1 || —=—RIF o || ——RIF 1 || ——RIF e || —A—RIF
o o (=} o
E 150 T = 150 + E 60 Z 60 T
= s < s 35 =
£ _ g 1 g s
£ 100 £ 100 & 40 & 40
£ 50 1 2 50 £ 20 2 20
< & < 4

0 + t 0 0 + T 1 0

8 9 15 16 17 18 8 9 10 11 15 16 17 18
Day Day Day Day

Lot 817 in conventional, Monolayer (Attaching) Lot 713 in

conventional , Monolayer (Low-attaching)

250 T —&— Control 250 T —&— Contro 100 T —&— Control 100 T —8— Contro

2 900 + OME 2 500 4 OME : o4 OME 2 o4 OME
0 | | ——RIF i | | ——RIF 0 | | —A—RIF = | | ——RIF
o o o (e}
Z 150 ¢+ 2 150 ¢+ Z 60 T = 60 T
< I = I < <
: : : :
£ 100 T £ 1001 2 40 & 40T
= : S s & I
£ 50 1 £ 50 T 220 £ 20 ¢
< < i 4 < I

o+ : T — 0 0 ,

8 9 15 16 17 18 15 16 17 18
Day Day Day
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CYP2B6 Activity from Drs. Yamada & Enosawa in 24th JSSX, Kyoto, 2009

Lot 817 in Cell-able , Spheroid (Attaching)

Lot 713 in Cell-able, Spheroid (Low-attaching)

Activity (pmol/hr/1075 cells)

250 T

150 T
100 T

50 T

200 + —a— OME

| | —&—RIF

—&8— Contro

Activity (pmol/hr/1075 cells)

250 T

—&— Contro
—
200 + OME
| |—&—RIF
150 +
100 T
50 T 3
0
15 16 17 18
Day

Activity (pmol/hr/1075 cells)

120

—&— Control 190 - C
——
OME ~ ontro

L = L | —i—
—&—RIF ® OME

10 —&—RIF

é 80 T

E

3

g

NS

= 40 T

£

<

0
15 16 17
Day

18

Lot 817 in conventional,

Monolayer (Attaching) Lot 713 in conventional , Monolayer (Low-attaching)

Activity (pmol/hr/10°5 cells)

250 T

150 A
100 -

50 1

h———%

8

200 + —=— OME

| |——RIF

—a— Contro

9

10

11

Activity (pmol/hr/1075 cells)

250 T|—e—Contro

[ | —s—OME

200 T
| |—&—RIF

150 T

100 T
50 T

0 R————h——i——i
15 16 17 18

Day

120 T

120 1
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CYP3A Activity from Drs. Yamada & Enosawa in 24th JSSX, Kyoto, 2009

Lot 817 in Cell-able , Spheroid (Attaching) Lot 713 in Cell-able, Spheroid (Low-attaching)
300 T|—e—Contro 300 T[—e—Contro 200 T|—e—Contro 200 T |—e— Contro
—=—OME 250 +|—=—OME [ |—=—OME [ |—=—OME

250

—&—RIF

—A—RIF 150 T|—A—RIF

150 T|—A—RIF

200 200

Activity (pmol/hr/1075 cells)
Activity (pmol/hr/105 cells)
Activity (pmol/hr/1075 cells)
Activity (pmol/hr/1075 cells)

150 150 100 4 100 T
100 100
50 1 50 +
50 50
0 0 0 0
8 9 10 11 15 16 17 18 8 9 10 11 15 16 17 18
Day Day Day Day

Lot 817 in conventional, Monolayer (Attaching) Lot 713 in conventional , Monolayer (Low-attaching)

300 —&— Contro 300 —a— Contro 200 T —&— Contro 200 T —&— Contro
5 250 1|—#—OME % 250 +|—=—OME Z [ | —=—OME 2 | —=—OME
(5] o (5
0 —A—RIF o —A—RIF w 150 T|—a—RIF o 150 T|——RIF
S 200 S 200 g I § I
= = 5 =
< <=
S 150 S 150 S 100 + S 100 4
& 2 £ &
= 100 IS 100 2 2z
£ = s 80T s 50T
£ 50 Z 50 g i g i
0 0 0 0 &
8 9 10 11 15 16 17 18
Day Day Day
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Appendix 2

Benefit of Pooled Human Hepatocytes on Cell-able®
Experimental Design
from Drs. Yamada & Enosawa in 24th JSSX, Kyoto, 2009
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Benefit of Pooled Human Hepatocytes on Cell-able
Experimental DESign from Drs. Yamada & Enosawa in 24th JSSX, Kyoto, 2009

Hepatocytes;
Lot 770, 808, 817, for primary culture from XENOTECH

Loﬁ70
Lo'08
Lo'17

Compare CYP activities
of arithmetical means of
each lots and pooled

hepatocytes
Mixture of
770, 808, 817
Day 11-14 Day 25-28
Day 0 Induction Induction
By OME or RIF By OME or RIF

| uy I
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CYP1A2 Activity from Drs. Yamada & Enosawa in 24th JSSX, Kyoto, 2009
CYP1A2 Activity

900 T
T
o oo CYP activities of arithmetical
®No. 817 means (PINK) of each lots
3 600 1 iy and pooled hepatocytes
o (BLACK) are almost equal.
3
<
]
g
>
3
G 300 +
<
0
Day 0 7 14 28 |
. Non OME RIF Non OME RIF
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CYP2C9 Activity from Drs. Yamada & Enosawa in 24th JSSX, Kyoto, 2009
CYP2C9 Activity

250 T

200 T ONo. 770
ENo. 808
ENo. 817
BMean

B Pooled

150 T

100 T

Acrivity (pmol/hr/1075 cells)

50 +

Day 0 1 14 21 28

< ME RIF
%IO Non OME RIF Non o)



CYP2C19 Activity from Drs. Yamada & Enosawa in 24th JSSX, Kyoto, 2009

Shro

Acrivity (pmol/hr/1075 cells)

500 T

450 +

400

350 T

300 T

250 T

200 T

150 T

100 T

50 +

Day O

ONo. 770
@ No. 808
ENo. 817
BMean

®Pooled

CYP2C19 Activity

[

* Lot.808 found missed 2C19 activity.

*

*

|

I
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CYP3A Activity from Drs. Yamada & Enosawa in 24th JSSX, Kyoto, 2009

CYP3A Activity
800 T
1
600 ONo. 770 * Lot.808 found
mNo. 808 .

) mNo. 817 very low 3A activity.
§ @ Mean
‘2 ®Pooled
N 1
< 400 ¢
o
g
z
2
S
<

200 T

17

Day0 7 14 21 28

§, Non OME RIF Non OME RIF
bio
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Phase II Enzyme Activities
from Drs. Yamada & Enosawa in 24th JSSX, Kyoto, 2009

3000 T UGT Activity 900 T SULT Activity
ONo. 770
ONo. 770 BENo. 808
1 B No. 808 ®No. 817
2500 ENo. 817 BMean
B Mean BPooled
B Pooled
2000 600

1500 T

1000 + 300 +

i}

Day O 1 14 21 28 Day O 1 14 21 28

Induction study not tested Induction study not tested

Activity (pmol/hr/1075 cells)
Activity (pmol/hr/1075 cells)

500 T
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Appendix 3
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OXMLEESR BEIZZEvs Cell-able®

HEEZE | Cell-able®
JL—RE{f (/%0 ¥1,000 ¥28 000
MR+ —MME (F/#0 BEFEEOYK] ¥161,000 ¥92.000
R+ —ME (F/#0 BEEEE OV — ¥60,000

5X 106 cells/AELT

EEROYE (H/X) ¥160,000
EEEROVE (FH/X) ¥80,000

HEIEE | Cell-able®
HIEITIRBIERE (cells/well) 50,000 20,000

Sbro

W
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@ 3430 AXRFHRRFMER(2016)
EMPSIDFZRW=TILFRIOARCad A=V F (2K DL B WYE R EARMEHTSEHES X T 4
RERE' R FH?, ZH EFE!
1) T—H /%X &4 FEMER F0—/3)L CV FHiES , 2) M EMGERA St 5179
ARt 2—

@ ¥43E BAEMFERFINEX2016)
ENPSE R B MR E LNV ILF R I TOA R A A— S5 BT IS LB RS ABID BT
i bl Sl Y s
Evaluation study of cardiotoxicity of anti—cancer drugs using multi—spheroid imaging analysis
of human induced pluripotent stem cell-derived cardiomyocyte
TR, —VETF, —VETRNER, I ¥, FHiEe, FEH, fFBHMELE,
KEELTE/|RRESH
Takuya KONDO, Hiroko HITOTSUMACHI, Tomoaki HITOTSUMACHI, Shohei KANIE,
Takayuki HIRANO, Fumio MORITA, Kazuo HAKOI, Taiho Pharmaceutical Co., Ltd.

@ 15t World Preclinical Congress 2016
Multi-Spheroid Imaging Analysis of Human iPS Cell-Derived Cardiomyocyte as a Assessment
Model for the Acute Effects of Cardiotoxicity of Anti—-Cancer Drugs
Takuya, Kondo, Taiho Pharmaceutical Co., Ltd.

@ EDHNAAAVFZAN]—HRE"READNAA AT #555(2016)
[NV TURTF1) S A(HCAF T DAL JiCeliEFFRAZ ALV =T IILF R ITAAR A A—
DU BWICKBA I b E M EHmEmE DB
EE & (T—H14E) N\MAT7—<a2a—T14hIL-TEAAVMEREA =y 5 O—/\)LCVEEM@ER)
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@ 6[0 FiTFx HAREMHFEEMRR = (2015)
Multi-spheroid imaging analysis of human induced pluripotent stem cell-derived
cardiomyocyte by Cellvoyager CV7000 system for the assessment of in vitro caridiotoxicity
TadashiNAGAKURA?", Takayoshi MATSUBARA2?, Ko ZUSHIDA® and Kohei SAWADA"
1) Global CV Assessment Unit, Tsukuba Research Laboratory, Eisai Co., Ltd., 2)
Engineering Team, Life Science Business HQ, Yokogawa Electric corporation, 3) Product
Development & Operations, iPS Portal, Inc.

@ 420 BHAFEMFERFMFR(2015)
ENPSHEDHMBEZRAWNTILFRITAANRA A= T HEBITD in vitroDEMHEFHE R EL
THRBELIEET
REE' WREFHE?, BEFHE®, ZHXLFE'
1) T—H /%X &4 FEMER F0—/3)L CV FHiES , 2) A EMGERA St 5179
AIVREA— BEE EEEMR, 3) %KX iPS R—4)L TOFX VLR EEE

@ Cellular Dynamics International, iForum 2015
A Novel Method for the Assessment of Cardiotoxicity by Multi—spheroid Imaging Analysis of
Human Induced Pluripotent Stem Cell-derived Cardiomyocytes
Kohei Sawada, PhD, Eisai Co., Ltd.
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A AFIRZE TD T F)r—,32 (HCS: High Content Screening)

4-1) A AFEIAE SEZEH
4-2) Cell-able®Z FL\f=HCSD E 5l

4-2-1) ELF253—T N\M AKX S HRET—4
PTXIREIZEYZBEEIND TR RERIOD XD EIF HEEFE G T

4-2-2) A—OIT( NV SRERT—4
14432 5D A AMBEHR( Oncopanel ) 3DIEEZEFE 1= R FEHERZ IR,
https://www.eurofinspanlabs.com/Marketing/Microsite/cancer-cell-lines-
screening/what-is-oncopanel.html

4-2-3) ELF 15— L ARV AERT—4
BIERTFESNE=IRDBAMRERW =77 —a (2012FAACRTRRZ—HXK):
HENAHRRN I THAELFTAT—L AR R CKE) Tl BF. BBEEER. ELAA . BN
AT E DR AR T, Cell-able® L TR OAREEMNAIEETH 1=,

Appendix (tAT—4):
Cell-able L TE B HRHFED# INE I AHMAI( data not shown ). FEARHDAHRED IR T

IEBMAIRETH>T=(Appendix) . B MR MMABMRIB TR 7 OAM R EFR A LIEERRETH -
T=(Appendix).

=
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4-1) MAAFIAR SEEHN

Cell-able®TL—rETHREBShBABAMBRAT7zO/K
BIEERINISIEESHRAETDRILSTR

Cell: DLD-1 Human Colon Cancer Cell Line

§’ ELFX2T—TNA AKX EH ImageXpressTRES @ BOEL\E/E%L‘EE
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Vehicle PTX 0.1 0.3 1 3 10 30 100 300 nM
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b AF

X TAHTT)/r—,3> (HCS: High Content Screening)

=

4-2) Cell-able®Z FAL\f=HCS®D ZE
4-2-1) EL X A5—TFNA AKX S ERT—4
PIXIRERIZKYFEEINS TR RERTOL XD E R HEEFHI BT

4-2-2) A—AT4 NIRRT —4H
14458 F D N AHREHR( Oncopanel ) 3DIEEF - 1-Z XA ERFBAIA,
https://www.eurofinspanlabs.com/Marketing/Microsite/cancer-cell-lines-
screening/what-is-oncopanel.html

4-2-3) BELFX 25— L ARV RAERFT—4
HEREIN-IRDPAMRERAW=7T)7—3> (2012FAACRTRRAA—HFEK):
HENAMRRN D THASELFT2T5—L ARV RCKE) TIE. FF. BBFEER. ELAA . FiA
AEE DTN AMRI T, Cell-able® E TR O/ R EEMNTRETH 1=,

Appendix 1(¥t NT—43):
Cell-able L TEEBHRHFED#X INE I AHMAI( data not shown ). FE AR AN IR T
IEBEMNAIRETH>T=(Appendix) » BIMRMMIBIRIB TR I OM R E R LIEERRETH -
T=(Appendix).
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4-2) Cell-able®Z FAL\f=HCS® = {5l

4-2-1) ELFX2F—LRARVRAHKRET—E (20125 AACRRR 2— &Yk #)
PTXBREICXYFEESNID EFRI O A(EthD-1) )RR $ik R A &
{2 #2471 (Prostate carcinoma : DU145)
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Hypoxia-Positive Spheroid Calling

Spheroid Calls
DNA (Hoecsht) Hypoxia (LOX-1) From Image Segmentation

-
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Object Centroid (X)

Whole well images of tumor spheroids after 14 days in culture and stained with Hoechst, a cell-permeable DNA
stain and LOX-1, which produces phosphorescence in the absence of oxygen. The position of each spheroid in the
well is defined by the Cartesian coordinate of its centroid. Spheroid calls after image segmentation are plotted
on the right. Size and color of each spheroid is by Hoechst integrated intensity.
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Spheroid Growth (% Control)
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Drug Response Comparisons: 2D vs. 3D

NCI-H460 WiDr
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LX) ® e
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(Top) Representative bright field and
LOX-1 fluorescent images of WiDr and
NCI-H460 demonstrating that the
majority of cells exist in spheroids.

(Bottom) Dose response curves for four
inhibitors with distinct mechanisms of
action generated after 7 days of
treatment either in 2D or 3D cell
culture. Note, the difference between
these two culture conditions is more
pronounced, in general, for NCI-H460
than for WiDr with some, but not all,
inhibitors.
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4-2-3) ELFX2T73—L ARV RAERT—2 (20124EAACRIRRA—K U )

Cancer Cells GFrOW as Spheroids on Cell-able® Plates

Patient-derived tumor samples from bio-bank

HCC PTC H&N PTC MEL PTC BRE PTC

Cell-able plates as a novel 3D
spheroid culture: Patient-
derived tumor cells (freshly
collected as well as
cryopreserved) grow as 3D
spheroids on Cell-able®
plates. Tumor cell lines also
form spheroids on Cell-able®.

OVA: Serous OVA: Clear Cell Endometrial Blue: DAPI, Green: EdU

Fresh ( Non-cryopreserved ) Tumor samples
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Cell-able® as a tool for drug response studies

—e— CBDCA
150 r —e— PI3K/mTOR inhibitor
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2 50 F
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g 0 L -
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CBDCA PI3K/mTOR PI3K inhibitor
inhibitor
IC50 >100000 85 3000

Use of Cell-able ® plates for ex vivo treatment studies : Patient-
derived tumor cells (freshly collected) were grown as 3D spheroids on
Cell-able® plates and were treated with oncology drug candidates.
Change in the proliferation were visualized by EdU uptake and

guantified using WST-8 Assay. Blue: DAPI, Green: EdU
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High-Content Imaging of Tumor Spheroids in Cell-able®
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Combining Cell-able®
plates with High-Content
Imaging Platform : Patient-
derived tumor cells
(cryopreserved) were grown
as 3D spheroids on Cell-
able®plates and were
treated with oncology drug
candidates. Change in the
proliferation were visualized
by EdU uptake, apoptosis
by Caspase 3/7 assay.
Imaging and analysis were
performed using
ImageXpress Micro and
MetaXpress (Molecular
Devices, Sunnyvale, CA).
Blue: DAPI, Green: EdU
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ALDH inhibitor + ALDH inhibitor -
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ALDHE T L8R D EE 85
2D vs Cell-able®

® Plate
2D: 2D collagen coat 96well plate
3D: Cell-able® spheroid
® Cell
DU145 : prostate cancer cell line
A549 : lung cancer cell line
® ALDH ;j&148|5%E : ALDEFLUOR®
A2 DALDH (B2 ) +BAAA(EE . Bodipy-aminoacetaldehyde)
> BAA-(Bodipy-aminoacetate., =t FJt)
ALDHBRZ#I|: Diethylaminobenzaldehyde (DEAB)

® 5k
DEITILOSIEMEREL. TytA/\wI7—XILDEABZ HILT=
T utA 13T 7—%50ul/wellim=ML ., 5H MM Fa—3
QBAAAEE A RS0UER D ILIZEHML., 301> Far— 3y
Q@EIA A=Y
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Cell-able®“NARMRRIEERIEMM " EDEAEHE

A B BB 15 2 FR S i PRIME-XV®CIC (Irvine Scientific, CA)E) Z AL\ T
Cell-able® 7L —r R U2RTIEE T L —FTHAHMA (DU145: BIMIRAA)
DEEEZEITLN. RPMI1640 (10% FBS)EE#h THEE L -5 & LLEER L 1=,

;¥ ) PRMIE-XV® Cancer Initiating Cells SF Enrichment medium (PRIME-XV®CIC)

[ ARG IEE A HPRIME-XVECICD HEHE ]
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V) cGMPERLEERTHRELTRY., T—2—DBEHEMENEFHT LY

f%511) aldehyde dehydrogenase (ALDH);E T4 D L8
2RTTIEBE DG E . RPMI16401EH TIX R TEL M > T-ALDH;ETEHPRIME-XV® CICEEHh (D
R TIE—HR D THEFETE =,
—7, Cell-able®IEETIX, EBL DG TEHRWOALDHEHEMZESHENT=,

FRE12) Bf RS F R IR LLEX (ALDH1AL, ABCG2)
ARTIBEDEES .. EBboDIEMTHERTLY—I—EEFDRIRIZEIXZDHLNLGE N OT=,
Cell-able® TIEELT-15E . RPMI1640IEH TlI2 R TIEBE LR FE DB FRE THH=N.
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#E11) Comparison of ALDH activity (DU145)
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Cell-able®Tld, semiin vivo B4 EHEDOHNREZTBEET L5716, KA LM
BilRxIEET A EMNAIRETY,

I |
3T3 3T3

NAMRRERESFMaEDHIEE

F & CellTracker® Red TN )L L= AN AHHREAS49 or KEGHYAFHAEDLD-1 ZCellTracker® Green
TIR)JLLT=3T3-Swiss albino ¥ A fR#EF A L48Hrs;EEEEBL-( BELE NAHRE: {84
SFEHARA = 1: 1), BE{&(E ImageXpress Micro XL CERERL 1=,
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(HCS: High Content Screening) F£& &

Cell-able® (X X 7z a4 FH 4 X FT,O—)L FBEHTEF HSIZLDER|IRZ 4
HERICELTLVET,

Cell-able® LM X T7xOAKIXECMZNLT, Dz)LEEICEZL TS, REL
BNBAT(VIFHT—) 17 XA— T 1B LTNVET,
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in vivo DANARRIE TERO SN D #R# F ML D IZFZE THELTULVET,
HY—IILDHY A RXES—IIL—H—Y)LBEMEERINIL, AL T7c017FF
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Cell-able® FJL—hTRIzOA RO HER SN I-D A MK L1448 5F

DLD-1 CCK-81 HARA-B A549
Colon adenocarcinoma Colon adenocarcinoma Lung squamouse cell Lung carcinoma

Cell-able®

2D plate
DU145 G361 ACHN MCF7
Prostate carcinoma Melanoma Renal cell carcinoma Breast adenocarcinoma
Cell-able ®
2D plate
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NALM-6 Molt-4 K562/Adr

Mono-culture

Co-culture

B 7l itk B U\ Ic SEHI RS2 TR AR
ZifatRkcaEfECell-able® CEiIEE. HIGE L. BortezomibZ48H5EREE U E
SR Z 1T D T,

+feederless : feederl o +feederl
oooooo | } . & ’ ] l ‘ - } —
\g:' 150000 % ] \;‘/ w & oo } } } .
i W . ] : § . Feederless
R } R s
E<3 L 150000 3
o : NALM-6 6.7 nM 9.8 nM
uuuuu 3 * L] . } 100000
50000 L M
°°°°° . Molt-4 2.2 nM 3.4 nM
’
0 K562/Adr 12 nM 16 nM
RERE (M) 2ERE (M) RZERE (M)
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4-1) iPSIDERHAREIEERTL—b
DA FIRAZ384T L — DR ILTIDEIFER200 y mTIRTIFELT=LY,
A F o RILDEZZ) T D=0, FEOTL—FRIDERIZRT7zOA4K
MNEEFELTWSAILELDHD,
HFELIZHLTIL— 2R =
AFFvoRILDE=ZZ)T(IZMNA.
T FIVIZES T HIPEDOENE L EE

4-2) BIEZRFFHRED SEFEEDY—ILEL TCell-able®% Fi F

3D spheroid culture system on micropatterned substrates for improved
differentiation efficiency of multipotent mesenchymal stem cells, Wenjie
Wang , Keiji Itaka , Shinsuke Ohba, Nobuhiro Nishiyama, Ung—il Chung , Yuichi
Yamasaki a, Kazunori Kataoka , Biomaterials 30 (2009) 2705-2715
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E-mail : s-bio@sumibe.co.jp
TEL: 03-5462-4831, FAX:03-5462-4835
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Tel: 03 (5462) 4831, Fax: 03 (5462) 4835
E-mail : s-bio@sumibe.co.jp
URL : www.sumibe.co.jp/product/s-bio/
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