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Hypermethylation of the promoter region is another mechanism responsible for the
inactivation of the E-cadherin gene in carcinomas. Yoshiura et al®'® have demonstrated
that the treatment of E-cadherin-inactivated cells with a demethylat:ng agent resulted in
reexpression of the gene leading to reversion to an epithelial cell morphology.

A new putative tumor suppressor, the neurofibromatosis type 2 (NF2), maps to
chromosome 22q and encodes a protein called merlin/schwannomin, a member of the
band 4.1 family of proteins. It has homology to other proteins that play key roles in
regulating membrane physical properties, such as ezrin, radixin and moesin. Similar to
the E-cadherin/catenins/APC network, these proteins are involved in maintaining the
focal contact points between the plasma membrane and cytoskeleton and it has been
postulated that they may act as tumor suppressor genes. There is evidence that NF2 acts
as a tumor suppressor because it displays an autosomal dominant mode of inheritance, it
is inactivated in the germline of NF2 patients, and mutations of NF2 result in multiple
tumors at a young age. Loss of heterozygosity of chromosome 22 occurs at high
frequency in sporadic and NF2-associated meningiomas and schwannomas.’!
Furthermore, transfection of the NF2 gene into NIH 3T3 cells in culture resulted in
morphological changes and decreased growth rate.>'®
Other tumor suppressor genes

Ras mutations appear in varying frequencies in a large number of tumors,
suggesting a major role in tumor development. The products of the three ras genes (H-

ras, K-ras, N-ras) couple growth-signaling molecules at the plasma membrane to-
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intracetlular targets. This ensures the transmission of growih-regulatory signals from the
cytoplasm to the nucleus, leading to regulation of DNA transcription. Ras proteins bind
guanine nucleotides with high affinity and have intrinsic guanosinc triphosphatase
(GTPase) activity. They cycle between two conformational states: an active, GTP-bound
state and an inactive, guanosine diphosphate (GDP)-bound state. Oncogenic mutants of
ras p21 escape hydrolysis of GTP. They are trapped in an active conformation by being
insensitive towards GTPase Activating Proteins (GAPs). Five ras-specific GAP proteins
have been cloned that share homology in the catalytic domain. pl00-GAP and p120-GAP
are generated by alternative splicing of a single gene on chromosomes 5G13.3.*" The
Von Recklinghausen Neurofibromatosis Type 1 disease gene, NF1, has homology to the
GAP gene and can also stimulate the GTPase activity of p2l specifically. It was
identified by positional cloning and maps to chromosome 173" It encodes a Ras
GTPase activating protein (rasGAP) named neurofibromin.’”' Most evidence
implicating NF/ as a tumor suppressor comes from analysis of NF/-deficient mice and
from the analysis of NFI mutations in tumors and in NF1 patients.

A breast and ovarian cancer susceptibility gene, Brcal, has been isolated . The
gene spans more than 100kb on chromosome 17, and encodes a zinc-finger protein of
unknown function.®® Germline mutations of ‘the BRCAJ gene accounts for a major
proportion of familial breast and ovarian cancers. %2 Mutant alleles of the gene
predispose carriers to carcinomas of the breast, ovary, colon and prostate, suggesting a

role in epithelial cells which are hormonally-regulated.” Recently, Marquis et al have
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analyzed the pattern of Brcal expression during development and found that it is
expressed during proliferation and differentiation in multiple tissues, and in the mammary
gland in response to ovarian hormones.*®

This review of tumor suppressors, although not complete, aimed to illustrate that

many such molecules are being isolated and studied and attempted to demonstrate the

various functions of tumor suppressor genes.
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7.2 APPENDIX II; LIST OF DU 145-DERIVED HYBRIDS

HYBRID TUMORIG. SELECTION DESCRIPTION
DU145-N19 + G418 Human prostate cell line DU145 tagged with
400ug/mb PSV2neo plasmid.{clone #19)
DBMS-4 - Hygromycin B Microcell hybrid; contains tagged plece of Hsa12
400ug/mbL originating from 878MC9.
DBM9-4R6 + None GCV revertant of DBM9-4; lost tagged piece of
Hsa12,
DBM9-7 - Hygromycin B Microcell hybrid; contains tagged piece of Hsa12
400pg/mL originating from B78MC9,
DBMS.7R2 + None GCV revertant of DBM9-7; 70% cells lost tagged
Hsa12.
DBMB3-7R2RS + None Tumor-derived cells from DBMS-7R2; 100% cells
have lost tagged Hsa12,
DBM9-10 - Hygromycin B Microcell hybrid; contains lagged piece of Hsa12
400pg/mL originating from B78MC9.
DBMg-10R9 + None GCV revertant of DEM3-10
DU12RH-3 + Hygromycin B Radiation hybrid; tagged pisce of Hsal2
400pg/mi originates from DBM9-7.
DU12RH-4 + Hygromycin B Radiation hybrid; tagged piece of Hsal2
400pg/mL originates trom DBM9-7.
DU12RH-5 + Hygromycin B Radiation hybrid; tagged piece of Hsai2
400pg/mL originates from DBMS9-7.
DU12RH-6 early passage:- Hygromycin B Radiation hybrid; tagged pisce of Hsa12
400pg/mL originatas from DBM9-7.
late passage:+
DU12RH-6R2 - None GCV revertant of DU12RH-6. Still contains 2 small
translocated pieces of Hsail2.
DU12RH-6R4 - None GCV revertant of DU12RH-6. Still contains 2 small
translocated pieces of Hsa12,
DU12RH-19 + Hygromycin B Radiation hybrid; tagged piece of Hsal2
400pg/mL originates from DBMS-7,
DU12RH-20 + Hygromycin B Radiation hybrid; tagged piebs of Hsal2
400ug/mL originates from DBMB-7,
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7.3_APPENDIX lll: LIST OF CHEMICALS

dATP [0-¥S] (3000Ci/mmol)
dCTP [a-*P] (3000Cimmol)
15ml conical tubes

5X First Strand buffer
Acelic acid, glacial
Acrylamide

Agarose

Alu primers
Ammonium persuliate
Ampicillin

AmpliTaq
DNA polymerase

Amyl alcohol
Anti-avidin antibody
Antifade solution
Arbitrary decamers
Bacto trypsin

Blotting pads

Boric acid

Bovine serum albumin
Bromopheno! blue
Chloroform

Chromosome in situ
Hybridization System

C'oning cylinder
Cancanavalin A type Il
Coplin staining dish

Cot1 DNA

Cytochalasin B

DEPC

Dimethyisulfoxide

DMEM powder :
DMEMHam's F-12 (1:1} medium
DNA, salmon sperm

DNAse |

DNA standards

for fluorometer

DNA lambda
dNTPs

Dithiothreitol {DTT)

Eco Al

EDTA

Ethidium bromide

Fetal bovine serum

Film for autoradiography
Film Polaroid type 669
FITC-Avidin

Amersham
Amersham
Coming
Gibco

BDH
Boehringer
Mannheim
Gibeco

BRI, MRC
B8DH
Boghringer
Mannheim

Patkin
Elmer,
Applied
Biosystems
BOH

PDI

PDI

NRC

Difco
Laboratories
Gibco
Gibco
Sigma
BDH

BDH

Oncor
Bellco Glass
Sigma
Canlab
Gibco
Sigma
Sigma
BDH
Gibco
PDI
ICN
Gibco

Canberra
Packard
Gibco
Boehringer
Mannheim
Gibco
Gibco
BDH

3DH
Gibco
Picker
Treck-Hall
PDI
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Formaldehyde
Formamide
G418

Glycerol
Glycogen

HEPES
Hygromyein B
KaryoMAX colcemid

Long Ranger hydrolink get solution

MapPairs

MOPS
NaCl
NuSeive GTG agarose

Original TA Clening Kit
Ouabain

Pall Biodyne membrane
Paraffin oil

PEG 1500
Phenol

Placental RNAse Inhibitor
Prime-It™ Il Random
Primer Labgling Kit
Ready Safe liquid
scintillation cocktail
Sequenass Version 2.0 DNA
Sequencing kit

Sodium citrate

Sodium dodecyl sulfate
SP6 and T7 primers
Spermine 4HCI
SuperScript™ Reverse
Transcriptase

T1iMN primers

TCA

TEMED

Tris

Urea

X-gal

Xylene cyanol

Yeast tRNA

Zetabind membrane

BDH

Gibco
Gibco
Gibco
Boehringer
Mannhgim
Boehringer
Mannheim
Boehringar
Mannheim
Gibco
Johns
Scientlific
Research
Genelics
usBe

BDH

FMC
Bioproducts
Invitrogen
Sigma
Gibco
Fisher
Scientific
NBS
Biologicals
Toronto
Research
Chemical
Gibco

Stratagene
Beckman

Amersham
BDH
Sigma
Invitrogen
Sigma

Gibco
NRC

BDH

BDH
Gibco
BDH
Gibco
BDH
Boehringer
Mannheim
Terochem
Scientific
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