Cytological advantages of three-dimensional (3D) culture of human cryopreserved hepatocytes
evaluated by comprehensive gene expression.

Takeshi lkeya'?, Yuriko Takahashi!2, Hitohisa Hayashi!, Shin Enosawa?
Transparent Inc. 4-2-1 Wakahagi, Inzai, Chiba, 270-1609 Japan, 2National Center for Child Health and Development, 2-10-1 Okura Setagaya-ku Tokyo,157-8535 Japan

[Purpose] Long-term stability of functioning hepatocytes is desired in drug metabolism and pharmacokinetic (DMPK) study. In this regard, three-dimensional (3D) culture of
human hepatocytes has been recognized as a promising DMPK model in vitro. To confirm integrated evaluation of 3D culture, we performed comprehensive gene expression in
3D cultures of primary hepatocytes using Cell-able®, compared with conventional two dimensional (2D) culture.

[Methods] Cryopreserved hepatocytes (Xenotech) were cultured for 14 days by collagen-coat (2D) and Cell-able® (3D) (Transparent). In 3D culture, mouse 3T3 feeder cells were
used according to our established protocol. Microarray analysis was done by SurePrint G3 Human GE (Agilent Technologies, Ltd. at Chemicals Evaluation and Research Institute,
Japan). Comparison of 3D and 2D culture was examined with relative gene expression of cultured (day14) and thawed (day0) hepatocytes.
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ANGPTL7 GATS ODF4 ZNF674 |AP1M2 DTNA LRP8 REG1B WLS ADAM9 DIAPH3  LINC00239 RASGRP1 UBE2C
0. 0.04 = ARHGAP28 GDAP1L1 0ODZz4 APLN DYNC1I1 LYPD1 RGS4 WSCD1 |ADORA2B DIRAS1  LMTK3 REEP2 ULBP1
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100 - 3D D — E— CDKI1 KIF20A  RFC3 CA9 GPRIN2  NXPH4 SPC25 C21orf7  FBXL2 MYZAP SLC4A11
down-regulated gene | down-regulsted gene no change upregulated gene | up-regulated gene CDR2L KIF23 RGMA CABYR  GPSM2 OSBPL3  SPINTT C3orf64 FGF2 NAV3 SLC6AS
down-regulated gene | down-regulated gene ho change up-reguiated gene | up-regulated gone GSTATP GSTA2 GSTA3 GSTO2 GST2B10[  UGT3A2 CEL KIF26B  ROR2 CALB2 GRAMD1A OXCT2 SPOCD1 C6orf105 FIGNLI1 NCS1 SLC7A6
80 — 0.2-fold > 0.5—fold > 2—fold < 5—fold < GSTA5 GSTA4 GSTP1 GST2B11
CYP26AT CYP2C19 CYP4F11| CYP11Al CYP26B1 CYP2RI CYP4V2 CYP4F22 GSTM4 GSTCD  GSTT! GST2B15 CELF2 KITLG ROS1 CAMP GXYLT2 OXTR SPOCK1 CAPN13  FLJ43315 NEK11 SLITRK4
CYP2C8 CYP2C9 CYP4Z1 | CYP11B1 CYP26C1 CYP2S1 CYP4zZ2P CYP27C1
- opacE QvRa0s CYPLIB1 OYP26CT OVPSI GYP4ZIR, GYPZTG GsTIPz | GSTKI_GSTT2 | GST2a4 CELF4 KRT14 SHOX2 CAMSAP1 HAS3 PAGE4 SPRR1A CAPN13  FLRT2 NETO2 SP6
g 60 - CYP3A43 CYP2G1P CYP19A1 CYP27B1 CYP2U1 CYP7BI D UGT2R7 asTM2 1 GsTTP1 | UGTs CITED1 KRTAP10-¢SIX4 CAMTA1 HELLS PAQR4 SRSF12 CCDC103 FOXL1 NPAS1 SPECCI1
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\ j DERL3 RFX3 ARNTL CMAHP  GALP LOC646851PRKAR2B SULT6B1 [CCDC144AHLA-DQB1 NOL4 SPATA13
DNAH14  RIPPLY1 ASB4 CMKLR1 GAPVD1 LPPR4 PRY?2 SYNPO2 |CCDC73 HNF1A NPEPPS  SPONT
FAM117B RNASE6 ATP8A2 COL11A2 GDF2 LRRC39 PTPRVP TCP1 CCNC HNRNPK NS3BP STAB1
FAM26F  RUNX3 ATXN2 COLEC10 GHRL LRRC70  PVALB TIMD4 CDH18 HORMAD2 NTRK3 STRC
[ o o ] FBXL21  SAMD12 AVIL CSF3 GM140 LST1 RABGAP1 TIPARP |CEACAM22 HOXA6 NYNRIN  SUCNRT
RESUItS and DlSCUSSlon FCGRIB  SAMSNI1 BAALC  CTNNA3 GNN LYPD4  RALGPS2 TJP2 CH25H  HSD17B3 OGN SYNRG
FOSB SDPR BMP5 CUBN GOLGA7B LYVEI1 RBM44 TNF CHRNA4 HSPA12B OIT3 SYT9
. . . . . GATA5 SEMA3G BPI CXorf61 GPM6A  MACROD2 RBM44 TNFAIP8L2|CHTOP  IDO2 OR10G8 TAS2R30
Inter-well deviation of gene expression was smaller in 3D than 2D culture. It suggests that the uniform GGTAIP  SFRP BTNLO  OVPPGAI GPRTS2 MANIBI REPLI  TPSABI |cOLQ  IMMT  OReal  TEXs
GLT8D2 SH2D1A C10orf71 CYP4Z1  GZMK MBD2 RGST TPSD1 COPG2IT1 INS-IGF2 PARVG TCTE3
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. . . . . . . HLA-DRA TAF7L ciQcC DCDC2B HBA2 MIR17HG RPS16P5 TTL DKFZP586EKCNJ3 PDE4B TMED6
HLA-DRB5 TMC8 C1QTNF9 DCSTI1 HBB MRO RSPO3 TUBET DNAH6 KCNMA1 PDE7B TNFRSF6B
genes with increased expression were 2306 in 3D and 3272 in 2D, and those with decreased expression HLA-DRBS TMCS __ CIOTNES DOSTI _HBB MR | RSPO3 | TUBEI DNAM KCNMA1 |PDETS NP
or
. . . . . . . . IGLL5 TMEM179 C21orf104 DEFA9P  HEMKI MUGC12 S100A8  UXT DSGT KLHDC1 PFN3 TRAF3IP3
4104 3 d 5314 2 h | d d h 3 | d | lul IL13RA2  TMEM211 C20rf73  DIP2C  HGF MYL10  SCARA5 WDR86  |EBFI KLHL14 PODN  TRIP12
1 In D an 1 In D' T e resu ts In |Cate t at D cu ture malntalne Orlglna celiviar IL1B TSPAN11 C6orf58 DISP2 HISTIH4A MYL3 SCN7A  WWC2 ECM2 LDB2 POU6F2 TRPVI
h t . t. b tt th 2 ft d It h t d I b d .th ITLN2 TSPYL2 C6orf81  DLXI1 HIST2H2BFMYO15A SCN8A  XCLT EVI2B LGSN PRO2852 TSPY2
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cnaracteristics ete d eve arte ays cuiture. €le € Cy as diso Obse € KIAA1875 UPP2 C90rf135 DOC2A  HLA-DQA1 N4BP2L1 SEC14L3 ZCCHC6 |EXOC3L2 LINC00476 PRSS50 UTP23
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[COnCIUSicn] Switch ON type ; The gene which was Not Detected flag in dO and Detect or Compromised flag in 3D group or 2D group .
Cell-ab|e® 3 micrOfabricated ce" array System for 3D culture maintains Original hepatocyte \Switch OFF type ; The gene which was Not Detected flag in 3D group or 2D group and Detect or Compromised flag in dO. )
)

characteristics in terms of gene expression. Still more detailed analysis is due to be conducted focusing
on an adhesion factor from now on.
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