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To create new in vitro culture models for extrapolating the cell response in vivo, we attempted to devise culture
substrata of anchorage-dependent cells. The first substratum, tissue/organ sections for histopathology (TOSHI) -sub-
stratum was found to conserve both tissue composition and microarchitecture in an in vivo environment. Collagen
vitrigel membrane, the second substratum investigated, possesses excellent strength and protein permeability. Both
substrata were developed and utilized for the culture of various anchorage-dependent cells. TOSHI-substratum prepared
from regenerative mouse livers after carbon tetrachloride intoxication efficiently induced the differentiation of mouse
embryonic stem cells into hepatocyte-like cells. Also, the time-course cell behavior of two different cell lines on various
TOSHI-substrata prepared from rat mature organs was successfully converted into a three-dimensional graph chart, i.e.
a mathematical model. These data suggest that the analysis of interactions between different cell types and various
TOSHI-substrata will play an important role for a novel approach to study both cellomics and histomics. Meanwhile,
the collagen vitrigel membrane is easy to handle by forceps, resulting in double surface-culture of different cell types by
the manipulation of two-dimensional cultures. In the crosstalk model between PC-12 pheochromocytoma cells and 1.929
fibroblasts, nerve growth factor secreted from L929 cells permeated the collagen vitrigel membrane and induced neurite
outgrowth of PC-12 cells via a paracrine effect. Futhermore, the function of rat primary hepatocytes was well main-
tained on the collagen vitrigel membrane. These data suggest that the collagen vitrigel membrane-substratum has many
advantages for the reconstruction of culture models.
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Optimization of the TOSHI-substrata for cell culture

Analysis of the location-specific cell behavior

Fig. 1. Schematic Illustration for the Preparation of TOSHI-substratum and a Technical Advantage for Culturing Cells on It
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Fig. 2. Phase-contrast Microscopic Observations of ES Cells Cultured on TOSHI-substrata Prepared from Livers after CCly-ad-

ministration into Mice

The livers were excised from mice at day 2 (A) and day 4 (B and C) after CCl,-administration. A rectangular region enclosed with lines in (B) is magnified in
(C). Arrows and arrowheads represent typical round cells and polygonal cell colonies formed trabecular arrays, respectively. Bars represent 100 um in (A and B)

and 50 um in (C).
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A Novel Concept for Constructing Mathematical Models to Facilitate Studies on Cellomics and Histomics
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Fig. 4.
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(B)

Seeding and culturing type-A cells

Cell type-A

Collagen vitrigel membrane

:

Turning upside down

Seeding and co-culturing type-B cells
on the opposite side

Cell type-B
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Schematic Illustration for the Preparation of a Collagen Vitrigel Membrane Substratum and a Technical Advantage for Cul-

(A) Preparation process of the collagen vitrigel membrane. (B) Procedure for three-dimensionally culturing two different types of cells via the collagen vitrigel

membrane substratum.
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PC-12 Cells Stained by Using an Anti-neuro Filaments An-
tibody.

PC-12 cells were co-cultured with L929 fibroblasts via a collagen vitrigel
membrane substratum (A) or cultured alone on the substratum (B). Bar
represents 25 ym.
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EBTEDTEMS, Mottt zZ 8 L - CHEY
KEHEBEOWENEHTESEE525N15 (Fig
6). L7z2>T, filaoas—47 > MUF )L
Bt > RA oy FREEET IV, AEERNMUNREE % 1
ML 78 EBRRBEEL TCORENMHETES
(5 Feiam SCHEfR ).

9. BIEHMZEDOY—I)IELTOAT—4HEMN)S
IVBREEZAALEEET L2 ERATEE
53— 2ERNUF)VEBEEKEZFRIRL 2B EE
T, ERL=&Dicas—4 2 E YA )L

Addition of drug Metabolite production

Fixing collagen vitrigel membrane

& o) 3 o &
=% o
==) Bile canaliculus-side

—Docompartment

* .. *
@ Sinusoid-side & =)
compartment

Sinusoidal endothelial cells Parenchymal hepatocytes

Overlaid collagen gel

Fig. 6. A Novel Concept for Extrapolating Hepatic Metabo-
lism of Drugs Using a Permcell Culture System for a Liver
Organoid Incorporating a Metabolic Pathway from Sinusoid
to Bile Canaliculus
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HRPMMED T DA IR T @ n T OAEBEEYE &%
BIEZORBIIEDIENTELDT, #EhLD
FIEOREAM, T D AN =X LfENT, B D WWiZ DDS
BREDRIFEMBITIEHTESD EEZATND, KT,
TRAE OS5 28 NS )VEREEEK IR
LEBEETINRE Yy FTESICROEAZD
T, BERE EDICEHRRICANTRESHIEN
HREE R BT TR, B X5 IT/\—4ATIVIZ
LHET D L& THIRIMmIEZ Z 58 L 7= ) O H T2 5
Hue s e, Lizn-oT, —EITARRIIESND
FFEMa: E o, a5—~r>EhUS
L E AR | TREZE U 72 IR A8 THE D B 75 D i Se ik
BECHE L TNY ST —2 a3 VRIS 5 2 & iR
T&5.2

10. &HYIC
RAIBEFZRICHE Az = Rouks 7 )3, BAEEE
OHAFEME L TREL TEMMZEHET =K
TCEBEHEMZEM L TERT Y TOo—F0hes
TLHRERDO TR, L AEERNOHIINE
ZHVMET & RS ERN N S RIS 2 2 &NE
BTHDHEBEALND. ZOXORBREENS, K
TIXERNOSMERE 2 Al 2 BRI DWW TH
U7 Bz L 2k & Tas—
FUE N )VERGER] 2dic, s iEkE
FIA LB BET )V DR & RIEERZE A~ Ot FHEAE
Bk N7z, G, BIEEBFEICA R RO R EN
DOHEFENETETHEEL T, BYEBRRED D NIZ
Y DENERE T HICE T E 2B EBET VS K&
THZEEMELTNS,

B AMROERBFEHEYUL TLZIok
BHETFI A, KABRMSAOITLEDE#HNWZL F
T, BB, AR TIT>ZEBMERICIONWTIE, &
MBI B ERE B R DEE M UUKE %
BleDb, [FMFFT OB FERFEITHE> TiTo 72,
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