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Final report
TRF-UW Postdoctoral Research Scholar : IPD4680004

“The molecular genetics of mammary carcinogeanesis in the rat”

Abstract

Breast cancer is an important disease in both Thailand and USA. Breast carcinogenesis
study is now in advance, progress from mouse to rat which is the more related specie to human,
Breast cancer is a disease caused from abnormal genes, for example, BRCA2 gene which is a
tumor suppressor gene, and methylguanine methyltransferase gene which is a DNA repair gene.
For BRCA2 gene, previous studies showed that nonsense mutation of this gene leading to more
breast cancer suscepfibility in both human and animal models. Study in Y1418- BRCA2-knockout
rat that is the first knockout rat in the world, developed by Professor Micheal Gould's Lab,
McArdle laboratory for cancer research, UW-Madisen, found that mutant rats have more chance
to be mammary cancer. My finding is that the truncated protein is sfill expressed. And all 3
genotypes of primary cultural embryonic fibroblast from heterozygous Y 1418- BRCA2-knockout
rat parents {homozygous mutant, heterozygous mutant and wild type) showed the similar pattern
in response to 4, 8 and 12 Gy radiation.

While methylguanine methyltransferase is a DNA repairing enzyme. Its deficiencies in
immature rat results in the increase of breast cancer risk when expose to carcinogen. Now a day,
my work finished the extraction of genomic DNA from mammary gland of 3-week-old rat and 8-

week-old rat. Further work is the comparison of DNA methylation in promoter region of

methylguanine methyltransferase gene.




Introduction

Breast cancer is a high incident cancer among worldwide. In Thailand the incident rate is
about 20 per 100,000 people and it is higher in USA as about 80 per 100,000 people. So the study
of breast carcinogenesis is very important for the better treatment and control of breast cancer. As
breast cancer is a genetic related disease, for breast carcinogenesis study, genetic manipulated
animal model is a powerful tool for searching the carcinogenesis mechanism pathway. Rat is an
animal model that close to human than mouse and also can be manipulated its genetic material.
BRCA2 knockout rat, firstly introduced by our lab, is a very useful modet in breast carcinogenesis
study (1). BRCA2 gene, a tumor suppressor gene, is a well known breast cancer associated gene.
Previous studies showed that nonsense mutation of this gene leading to more breast cancer
susceptibility in both human and animal models (2)}. BRCA2 knockout rat in our lab has a
T4254A transversion leading to Y(TAT)1418-(TAA) nonsense mutation. The properties of this
BRCA2 knockout rat have not been identified yet. In this study, we aim to characterize some
properties of this rat as foltowing:

I. Does truncated BRCA2 express in this BRCA2 knockout rat?

2. If it expresses, does it contain regular properties of normal BRCAZ, eg. the

interaction with RADS1 protein?

3. Does this mutated BRCAZ gene alter growth property of cells containing it?

Moreover than BRCA2, methylguanine methyltransferase gene is also breast cancer
related gene. Methylguanine methyltransferase gene is a DNA repair gene. This gene is a
prognostic marker using in clinical practice of breast cancer management (3, 4). From our
previous study, methylguanine methyltransferase expression is deficient in irnmature rat and
resulting to the increase of breast carcinogenesis when expose to carcinogen. In this study, we
design to study methylguanine methyltransferase gene in aspect of its regulation of gene
expression at 2 levels. Firstly, at gene or DNA level, we will study the cytosine methylation in the
promoter region of this gene. And, secondly, we will study the mRNA expression of
methylguanine methyltransferase gene comparing between immature and mature female rats.

Because of my lab is a big one that has a lot of interest in “The molecular genetics of
mammary carcinogenesis in the rat”, so 1 had rescarch topic of “Analysis of two breast
carcinogenesis related genes, BRCAZ2 and methylguanine methyltransferase in rat” that composed

of 3 projects,




1. Assay of truncated BRCA2 protein expression and iis interaction with RADS51 protein in
knockout BRCAZ rat
2. Radio sensitivity test of primary culture embryonic fibroblast comparing between BRCA2
knockout homozygote, heterozygote and wild type rats
3. Analysis of methylguanine methyltransferase expression comparing between immature and
mature rats
For my own condition, it was hardly to finish all 3 projects within 1 year. So { just only
involve in the setting up of the lab methods and prepare cell line then the rest of the work will be
continued by my colleague in Gould’s lab. I would like to present the whole research aspects but

only my own results in the next parts.




Project 1
Assay of truncated BRCA2 protein expression and its interaction with RADS] protein in
knockout BRCA? rst

Objectives
1. To study truncated BRCA2 protein expression in BRCA2 knockout rat organ.
2. To study the interaction between truncated BRCA2 and RADS]1 proteins in knockout BRCAZ2

rat.

Study design

We propose to extract crude protein from various tissues from 3 genotypes of Sprague
Dawley rat; wild type, heterozygous Y1418- BRCA2, and homozygous Y1418~ BRCA2 rat. The
tissues used in this experiment are testis, spleen, mammary gland, and kidney for male rat and
spleen, mammary gland, and kidney for female rat. Testis, spleen, and mammary gland are
reported as positive for BRCAZ expression and kidney is the negative organ. The crude extracts
will be separated using standard sodium dodecylsulfate-polyacrylamide electrophoresis (SDS-
PAGE) and then the protein will be transferred to nitrocellulose mernbrane using standard
Tawbin's method. The proteins will be analyzed with anti-mouse BRCAZ2a antibody (5) using
standard immunodetection method. The crude extracts will be also precipitated using anti-RADSI

antibody and then performed standard immunobloting vsing anti-mouse BRCAZ2a antibody,

Materials and Methods

1. Samples preparation

Rass

1. One male of wild type Sprague Dawley rat

2. Two male of heterozygous Y1418- BRCA2 male Sprague Dawley rais

3. Two male of homozygous ¥ 1418- BRCA2 male Sprague Dawley rais

Reagents

Total protein lysis buffer : 50 mM HEPES, 150 mM NaCl, 10% (v/v} Glycerol, 1% (v/v) Triton
X-100, 15 mM MgCL, 10 mM Na,P,0,, 1 mM DTT, 80 mM [3-glycerophosphate, 10 mM EGTA,

100 mM NaF, I mM Na,VO, pH 7.9 + protease inhibitor

T T S S




2X_sample buffer : (0.25 M} Tris, 20% (v/v) Glycerol, 4% SDS 10% (viv) B-mercaptoethanol,

0.001% (w/v) bromophenol blue pH 6.8

Methods

1. Rats were killed using euthanasia with CO, inhalation and testes, spleens and mammary
glands were collected.

2. Crude proteins from each organ were extracted separately.

3. Tissues size ~200 mg with 1 ml of total protein lysis buffer were homogenized with tissue
homogenizer.

4. The suspensions were centrifuged at 10,000 rpm for 5 min and keep supemnatant.

5. Proteins were aliquot and diluted 1:100 then determined amount using Bradford reagent and
microplate (300 LU reagent and 10 LU diluted sample).

6. Protein solutions were mixed with 2X sample buffer.

7. Keep protein salutions at -80°C and protein solutions with sample buffer at -20°C.

8. Mouse testis was used as positive control.

2. SDS-PAGE

Use 4-8 % Discontinuous polyacrylamide gel

Reagents
Gel solutions

1. 1.5M Tris-HCI(121.1)pH &8

2. 1.0 M Tris-HC], pH 6.8

3. 10% SDS

4. Acrylamide/Bis (30/0.8)

5. 10% Ammonium persulfate
DS-p ning buffer

0.3% (wiv) Tris Base, 1.5% (w/v) Glycine, 1 % {v/v) SDS , pH 8.3 (no pH adjustable necd)

Gel running condition

120 V, room temperature, 90 minutes




3. Western blot analysis

Reagenis
25 mM Tris, 192 mM Glycine, 0.05% SDS, pH 8.5, 10% Methanol.
Methods

1. Stacking gels were remaoved.

2. Membranes were nitrocellulose membrane (PROTRANO, Schleicher & Shueli).

3. Protein transfer condition was modified standard Towbin’s method with 40 mA constant
current for 24 hr in cold room with ice.

4. QOptional ; Gels were stain with rapid Coomassie blue staining and membranes were stain
with fast green staining. Membrane staining will inhibit peroxidase signal from
molecular weight marker.

5. Membranes were washed with TBST 3x5 min and kept in 5 ml of 5% skim milk in TBST

at -20°C.

4. Immunodetection

Reagents

10x TBS =87.6 gNaCl(58.44) + 733 g Tris (121.1)+ DWto L IpH 7.4

een 2 =Tween2020mi+DWio 11

TBST. = 10x TBS 100 ml + 20x Tween 50 ml+ DW to L |
Ski i
Immunodetection

1. Separate membrane at below 80 kIDa marker band.

2. Wash both membranes with TBST 5 min X 3.

3. The upper part was incubated with ~2 ml of new 2llg/mi anti mouse BRCAZ A
polyclonal Ab (gift from Chodosh’s lab, Department of Molecular and Cellular
Engineering, University of Pennsylvania School of Medicine; reference No. 5) in 3%
skim mitk TBST at room temperature for 60 min.

4. The lower part was incubated with | m! of new 1:1000 anti Ol-tubulin monocional Ab in
5% skim milk TBST at room temperature for 60 min.

5. Both parts were washed with TBST for 5 min x 3.




6. Upper part membrane was incubated with new 1:1000 ImmunoPure Goat Anti-Rabbit
IgG, peroxidase conjugated Ab (Pierce # 31460) in 5% skim milk TBST 3 ml at room
temperature for 60 min.

7. Lower part membrane was incubated with new 1:1000 goat anti-mouse IgG, peroxidase
conjugated Ab in 5% skim milk TBST [ ml at room temperature for 60 min.

8. Membranes were washed with TBST for 5 min x 3.

9. Membranes were incubated with chemiluminescent substrate 1:1 for 1-2 min.

10. Signal was detected with autoradiography (1 min)}.

Results and Discussions
1. Only rat testis was detected the positive band. Mammary gland and spleen are negative.
2. Truncated protein (~150 kDa) can be detected in heterozygous and homozypous rat testes.

3. Full length rat BRCAZ2 is difficult to be detected by anti mouse BRCAZ2 A antibody.

Further works

We proposed to Qo the immunoprecipitation using anti-RADS51 antibody followed by
western blot analysis to detect truncated BRCA2 protein in testis to determine the interaction
between truncated BRCAZ2 protein and RADS1 protein.

For the detection of truncated BRCA2 in other organs and in female rat, it is not
necessary to do because the western blot analysis method is not sensitive enough. The more
sensitive method is RT-PCR may be done but only my results can demonstrated that truncated

BRCA2 can be expressed.




