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1. Introduction

1.1 Breast cancer background
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1.2 Myelin and lymphocyte (MAL) protein
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1.3 Role of MAL in cancer development
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1.4 Membrane rafts or “lipid rafts”
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1.5 Intracellular signaling through membrane rafts
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2. Experimental Procedures

2.1 Cell Culture

* & " '& & & ?FM &* " ES
'& *& * & 8F 9 9;3<0;3<1 =F N
% .47F & =9,-" & ' *&=
& & & 7.3-" " '& " -5 9&*

'0810% =*& ) 7&J &7 & /01 & 5 &

&)& & &
*  &87' 'OE1 ' &'

& '"&& )& *&" " &
=3* & *'* " 60" &

T & &' & & &

OEl = >->3 &" " 6 & * &
'& " 0%#1>3)& 0 !
& 8.- & & "6 & "
& ' *)& & 8 & & +44*
"6 &' *
&

= '& &*& * & @B#< & @B#;"

&@ 0 +& * &

&)

6 &

+&

*

*&

+&

FEO.

=F;

0%>1"

&*

1

2

*&*

&)



& & & 7.3-" " '& " -5 9&*

'0810% =*& ) 7& 1 & .5 &* &A &

2.2 Generating Stable and Transient Transfectants
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2.3 Cell Treatments
2.3.1 Reactivation with DAC
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2.3.2 Serum Starvation and EGF Stimulation
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2.3.3 EGFR Inhibition with AG1478
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2.4 Methylation Analyses
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2.6 Laser Capture Microdissection
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2.7 Immunohistochemical Analysis
2.7.1 Breast Tissue
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2.7.2 Ovarian Tissue
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2.8 Immunoblot Analysis
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2.9 Detergent Extraction Procedures
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2.10 In Vitro Wound-Healing Assay
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2.12 Cell Cycle Analysis
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2.13 Proliferation Assay
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2.14 Growth Response in AG1478
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2.15 3-D Culturing of MCF10A Cells
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2.16 Immunofluorescence
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2.17 Caspase 3/7 Luminescence Assay
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2.18 Matrigel Invasion Assay
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2.19 Antibodies Utilized
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3. MAL is a Novel Epigenetically Regulated Gene in
Breast Cancer

3.1 Introduction
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3.2 Results

3.2.1 The MAL promoter is commonly methylated in br ~ east cancer

cell lines.
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3.2.2 Methylation of the MAL promoter in primary br  east tumors
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3.2.3 Methylation-specific PCR confirms methylation in both breast
cancer cell lines and primary tumor samples
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3.2.4 Differential methylation in the MAL promoter is confined to the
proximal promoter region
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3.2.5 MAL promoter methylation is associated with g
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3.2.6 MAL mRNA expression in primary breast tumors is variable and

does not directly correlate with promoter methylati on status
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3.3 Discussion
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4. Biological Consequences of Aberrant MAL

Expression in Breast Cancer

4.1 Introduction
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4.2 Results
4.2.1 Stable breast cell lines utilized in MAL funct
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4.2.2 Sub-cellular localization of the MAL-V5 protei n
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4.2.3 Effect of MAL expression on cell growth and ¢ ell cycle
progression
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4.2.4 Exogenous expression of MAL decreases anchora ge
independent growth in soft agar
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4.2.5 Expression of MAL reduces cell migration and invasion through
Matrigel
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4.2.6 MAL overexpression disrupts acinar structure in MCF10A cells

grown in three-dimensional Matrigel culture
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4.2.7 The MAL protein is expressed in normal breast
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4.2.8 MAL protein expression has predictive value i

cancer
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*| . #0$

All Patients Chemo— Only Chemo+ Only
Chemo+ Chemo- MAL— MAL + MAL- MAL+
n (%) n (%) P n (%) n (%) P n (%) n (%) P
Patients 69 (57) 53 (43) 13 (25) 40 (75) 22 (32) 47 (68)
Node — 31 (46) 41(84) <0.0001 9(69) 33(89) 0.11* 9 (45) 22 (48) 0.84
Node + 36 (54) 9(16) 4 (31) 4 (11) 11 (55) 24 (52)
Tl 21 (32) 26 (51) 0.04 8(62) 19(49) 0.42 8 (38) 13 (30) 0.49
>T1 44 (68) 25 (59) 5 (38) 20 (51) 13 (62) 31 (70)
ER+ 34 (52) 34 (71) 0.03 9(75 25(69) 0.51* 9 (43) 25(56) 0.34
ER- 32 (48) 14 (29) 3 (25) 11 (31) 12 (57) 20 (44)
>50 25(36) 41 (77) <0.0001 11(85) 30(75) 0.38* 6 (27) 19 (40) 0.29
50 44 (64) 12 (23) 2 (15) 10 (25) 16 (73) 28 (60)

NOTE: Statistical significance calculated using sfpilared analysis except where indicated by (f)dtis

exact test used




4.3 Discussion
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5. Role of the MAL Protein in Cancer-Related Cell
Signaling

5.1 Introduction
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5.2 Results

5.2.1 Expression of MAL results in altered membrane raft
composition
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5.2.2 EGF drives migration of MAL-V5 both in and ou  t of membrane
rafts
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5.2.3 Expression of MAL sensitizes breast cancer cel |lines to the
EGFR inhibitor AG1478
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5.2.4 MAL expression does not enhance AG1478 anti-t umor effects in
MCF10A cells
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5.2.5 MAL expression in membrane rafts coincides wi  th the exclusion
of signaling molecules
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5.3 Discussion
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6. Examining the Consequences of Aberrant MAL
Expression in Ovarian Cancer

6.1 Introduction
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6.2 Results

6.2.1 MAL protein expression is an independent pred ictor of poor
survival in advance serous ovarian cancer
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6.2.2 Characterizing the effects of altered MAL expr

ession in ovarian
cancer cell lines
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6.3 Discussion
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