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Demonstration of Glucose 6-Phosphatase Activity in the Oval Cells

of Rat Liver and the Significance of the Oval Cells

in Azo Dye Carcinogenesis’

Katsuhiro Ogawa, Takashi Minase, and Tamenori Onoe

Department of Pathology, Sapporo Medical College,Chuo-ku,Minami 1, Nishi 17,
Sapporo, Hokkaido, Japan
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[CANCER RESEARCH 40, 725-733, March 1980]

Phenotypic Diversity as an Early Property of Putative Preneoplastic _
Hepatocyte Populations in Liver Carcinogenesis? 1976 1978

Katsuhiro Ogawa,? Dennis B. Soft, and Emmanuel Farber3
University of Toronto, Department of Pathology, Toronto, Ontario, M5S |AB, Canada
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cDNA Arra

Over- expression

basic transcription factors, transcription activators or repressors

Under-expression

cell surface antigens

gap junction membrane channel protein beta 1
gap junction membrane channel protein beta 2

basic transcription factors, transcription activators or repressors

nuclear DNA-binding protein
stimulated by retinoic acid 14

expressed h
amino—terminal enhancer of split
cAMP responsive element binding protein 1
early growth response 1
split hand/foot deleted gene 1
POU domain, class 2, associating factor 1
D site albumin promoter binding protein

cell cycle —regulating kinases, intracellular kinase networkmembers

cyclin A1
cyclin C

kinases regulatory subunit 2 (CKS-2).
other cell cycle proteins, intracellular transducers

Cyclin—d

prothymosin alpha
transducer of ErbB-2.1

extracellular transporters & carrier proteins

lecithin cholesterol acyltransferase
phospholipid transfer protein
transthyretin

neurofibromatosis 1

tumor susceptibility gene 101

oncogenes & tumor suppressor genes

symporters & antiporters

eyes absent 2 homolog (Drosophila)

spinal cord axial homeobox gene 1

sine oculis—related homeobox 5 homolog (Drosophila)

forkhead box D4

Kruppel-like factor 3 (basic)

engrailed 2

forkhead box Fla

cell cycle —regulating kinases, intracellular kinase networkmembers

gamma-—aminobutyric acid (GABA-A) transporter 1
nucleotide metabolism

cyclin—dependent kinase inhibitor 1B (P27)
other cell cycle proteins, intracellular transducers

phenylalanine hydroxylase
adenosine A2a receptor

bel family proteins, oncogenes & tumor suppressors

B-cell leukemia/lymphoma 2

other apoptosis—associated proteins

cadherin 4
integrin alpha 3

extracellular transporters & carrier proteins

T-cell death associated gene
clusterin

growth factors, cytokines & chemokines

hormones

apolipoprotein E

oncogenes & tumor suppressor genes

v—abl Abelson murine leukemia oncogene 1
B-Raf proto-oncogene; serine/threonine—protein kinase (EC 2.7.1.-)
expressed in non—metastatic cells 2, protein (NM23B)

genobiotic transporters, apoptosis—associated proteins

glutathione S—transferase, mu 2
glutathione S—transferase, pi 2
ligand—gated ion channels

relaxin

intracellular transducers, effectors & modulators

potassium channel, subfamily K, member 2

ribosomal proteins

growth associated protein 43

coagulation factor II (thrombin) receptor-like 3

frizzled homolog 3 (Drosophila)

frizzled homolog 7 (Drosophila)

intracellular transducers, effectors & modulators

laminin receptor 1 (67kD, ribosomal protein SA)

other apoptosis—associated proteins

Eph receptor B3
syndecan 1
guanine nucleotide binding protein, alpha stimulating

serine proteases

SWI/SNF related, matrix associated, actin dependent regulator of chromatin
Jun oncogene

insulin—like growth factor binding protein 2

Harvey rat sarcoma oncogene, subgroup R

heat shock protein, 86 kDa 1

heat shock 70kD protein 5 (glucose-regulated protein, 78kD)

genobiotic transporters, apoptosis—associated proteins

glutathione S—transferase, alpha 2 (Yc2)
GLUTATHIONE S-TRANSFERASE, MICROSOMAL (EC 2.5.1.18))

ligand-gated ion channels

cholinergic receptor, nicotinic, delta polypeptide

plasminogen
serine protease inhibitor 1-2

other enzymes involved in protein turnover

basigin
vitronectin

intermediate filament proteins

decorin

functionally unknown

WSB-2 protein
four and a half LIM domains 1

clusterin

Dynein light chain 1, cytoplasmic
defender against cell death 1
baculoviral IAP repeat—containing 4
avian erythroblastosis oncogene B 2
vesicle—associated membrane protein 1
galanin

prepronociceptin

growth factors, cytokines & chemokines

intracellular transducers, effectors & modulators

Notch gene homolog 1, (Drosophila)
suppressor of clear, C. elegans, homolog of

serine proteases

plasminogen activator, urokinase

protease inhibitors
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» Oncogene activation

(H-ras, c-Raf)

» Tumor suppressor inactivation

(p53, Rb, p27, p21, p16)

» \Wnt pathway activation

(B-catenin, E-cadherin)

 Cyclin activation

(cyclin D, E, A)

» Growth factor activation

(TGF-a, Igf-2)

 Transcription factors

(HIF-1, FoxM, C/EBPa)
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