peroxisome proliferator-activated receptor adpha PPAR a
Apolipoprotein E ApoE PPAR a ligand
(transcription factor)
ApoE

ApOE4

PPAR ApoE

QD

PPAR a  ApoE



denaturing gradient gel electrophoresis DNA
PPAR a
RFLP restriction fragment length polymorphism
ApoE
PPARa ApoE

PPARa ApoE

PCR



2-1-1

Cancer
Cancer cdll
2-1-2
DNA
damage Mutation Gene
Trandation Overexpression
DNA mutants
DNA
DNA damage

DNA damage



2-1-3
Tumor
Cancerous Benign tumor

Malignant tumor

Leukemia

Metastads

Breast cancer

Liver

cancer

Lung

cancer

2-2-1



2004

215,990 stagel ~ IV
2004
40,110 470 [1]
2004 6 24 2003
22
2003
1,381 10.41 [ 2]
2-2-2
Lobules Ducts
[1]
2-2-3
Ductal Lobular

Lymphatic vessels

200

Stroma

[1]



Lymph

Axillary lymph nodes
Interna mammary nodes

Supra- or Infraclavicular nodes

axillary lymph nodes

2-2-4 Benign Breast Lumps
fibrocystic changes Fibrocystic Fibrosis
Cysts
Fibrocystic changes

Fibroadenomas Papillomas

[1]



2-2-5

Ducta carcinoma Lobular carcinoma

1. Ductd carcinomain sStu, DCIS
Intraducta carcinoma
DCIS

X DCIS DCIS

Tumor necrosis
Comedocarcinoma [1]
2. Infitrating (or invasive) ductal

carcinoma, IDC

80% IDC [1]



Lobular carcinoma in situ, LCIS

LCIS

cancer LCIS

LCIS

LCIS

carcinoma, ILC
ILC

ILC X

[1]

ILC

Lobular neoplasa

Noninvasive breast

Infitrating (or invasive) lobular
IDC
10%

ILC IDC [1]



Inflammatory breast cancer

1% 3%

[1]

Medullary carcinoma

Prognosis
[1] 5% [ 1]
Mucinous carcinoma Colloid
carcinoma
Mucus-producing cancer cells
[1]
Paget Paget’s disease of the nipple
Areola

1%



[1]

5. Phyllodes tumor

[1]

6. Tubular carcinoma
2%
[1]
2-2-6
Risk factors [1,
3] Aging Gender
Race Genetic risk factors
Family history Menstrual periods

Ora contraceptive
Hormone replacement therapy, HRT Alcohal
Obesity High-fat diets

Environmenta pollution

10



18% 40

7% 50
10
Mutations BRCA1
BRCA2 ATM p53 PPAR?
1. Breastcancer 1 BRCA1l BRCAl Tumor
suppressor gene 17 17921
22  exons 220Kd 1863
N RING Zinc-binding
RING domain BRAD1 BRCA2 Rad51
p53 BRCA1
Homol ogous recombination DNA Double
strand break repair [4]

2. Breastcancer 2 BRCA2 BRCA2

1



13 13qg12 384 Kd 3418
DNA
DNA [4] Chromosome [9]
BRCA1 BRCA2 35%
85% [1]
Ataxia telangiectasa mutated ATM gene ATM
checkpoint protein kinase BRCAL1
DNA BRCA1-deficient ATM
BRCA1 BRCA1
BRCA1-deficient checkpoint kinase
ATM BRCA1 DNA [6]
p53 p53 17 17p13.1
53Kd nuclear phosphoprotein
p53 Cdl cycle
Apoptoss DNA p53
GO0/G1 DNA
DNA

[7] pS3

mutations comprehensive meta-anaysis



20 p53 mutant [ 8]
Li—Fraumeni cancer susceptibility syndrome
p53 Germ-line mutations [9]
mutation
BRCA1 BRCA2
grade DCIS P53 mutation [10-12]
Medullary carcinoma p53

[13]

Peroxisome proliferator-activated receptor ? PPAR ?

nuclear receptor superfamily

[14] [15] [16]

p53

high

PPAR ?

PPAR ?

Colon cancer Lung cancer Bladder

cancer Gastric cancer Breast cancer PPAR ?
in vitro in vivo PPAR ?
ligand thiazolidinediones (TZDs)
Proliferation Differentiation
[17, 18] A Retinoic acid PPAR ?

ligand

Apoptosis  [17] PPAR ?

13



mouse mammary tumor virus polyoma middle TFexpressing
transgenic mice mice

ligand PPAR ? [18]

1,3 1

Ovarian cancer 2

50 3
4
5 6
Li-Fraumeni Cowdens Syndromes

12 55

35

40% [3]
3 4 Breast
biopsies Proliferative breast disease

Atypical hyperplasia

14



4 5
Hodgkin's disease non-Hodgkin's
lymphoma

12 [L 3

[3]

2003  Deligeoroglou [19] Kumle [ 20]

Osteoporosis

Estrogen

15



Progesterone HRT HRT

[21, 22] Estrogen Progesterone
[23]
[24]
Oedtradiols [25]
Carbohydrate
Growing problem - [26]
30% bioavailable
oestradiol [23, 27, 28]
lonizing radiation Chemicals
Cadmium

[29]

16



[30]

[31]
2-2-7

Stage system

stage system American Joint
Committeeon Cancer AJCC TNM system
T N M stages
T stage N stage

M stage

17



Peroxisome proliferator activated receptor a

BRCA1 BRCA2 p53

PPAR ?
PPAR ?
[3-oxidation Peroxisome proliferator activated
receptor apha PPAR a [32]
Apolipoprotein E ApoE [33]

2-3-1 Peroxisome proliferator activated receptors PPARS

? Peroxisome proliferator activated
receptors Nuclear receptor superfamily
ligand Transcription factor  [34, 35]
2-3-2 PPARs
PPARs a, [¥d, ?

PPAR a 22012-913.1 [36] 8
exons exon3 exon8 468 PPAR a
PPARI3 6p21.2-p21.1 13  exons

exon4 exon9 441 PPAR I3

18



PPAR ? 3p25 8 exons

2-3-3 PPARS
PPARs Nuclear receptor
Function doman A/B domain

ligand-independent activation function domain  AF-1
Phosphorylation PPARs Cdoman DNA

DNA binding domain, DBD

Zn-fingers PPARSs PPRE D doman
Bend co-activators
repressors Interaction  E domain
Ligand binding domain, LBD ligand-dependent

activation function domain  AF-2

PPARs F domain C C-terminal
[37]
2-3-4 PPARs
PPAR ligand-dependent pathway

ligand-independent pathway ligand-independent pathway
PPARa A/B doman serine

[14, 38, 39] PPAR a

19



ligand-dependent pathway ligand

PPARs LBD PPARs
PPARs ligand X retinoic X
receptors, RXR heterodimer
Target gene Promoter peroxisome proliferator
response eement PPRE [35, 40]

Retinoic X receptors
RXR subunits ligand binding
domain DNA binding domain ligand binding domain
ligand Dimerization  Transactivation DNA
binding domain DNA RXR
Palindrome Direct
Repeat Inverted Paindrome RXR PPARSs
Heterodimer Direct Repeat [41]
Peroxisome proliferator response element PPRE
PPRE direct repeat-1 DR-1 element
hexanucl eotides Hexanucleotides

AGGTCA



Natural ligand
Synthetic ligand
PPARs
1. Peroxisome proliferator activated receptors a PPARs
PPAR a PPAR a
saturated

unsaturated fatty acid palmitic acid oleic acid linoleic acid

arachidonic acid [42-44] lipoxygenase
8(S)-hydroxyeicosatetraenoic acids 8(S)-HETE PPAR
a [45] Wy14643 [43]

2. Peroxisome proliferator activated receptors 3

PPAR 13
dihomo-?-linolenic acid ecosapentaenoic acid arachidonic
acid pamitic acid

PPAR 13
3. Peroxisome proliferator activated receptors? PPAR ?
linoleic acid linolenic acid arachidonic acid
eicosapentaenoic acid [46] 15-lipoxygenase

linolenic acid PPAR ? 9-HODE 13-HODE

21



[47] PGD2

15-deoxy- ‘**-prostaglandin } (15d-PGJ2) PPAR ?[48,
49]
2-35 PPARa
PPAR a
PPAR a
[42, 50-52] PPAR a

Fatty acid binding protein, FABP
Fatty acid transport protein, FATP

acetyl CoA

oxidase (ACO) enoyl-CoA hydratase/dehydrogenase multifunctional

enzyme keto-acyl-CoA thiolase enzymes ?

[3-oxidation [34, 37, 53, 54] PPAR a
Homeostasis [55, 56]

fibrate PPAR a
[3-oxidation fatty acid flux
degradation
[57]
PPAR a



[58, 59 PPAR a

PPAR a PPAR a
PPAR a
species differences  [60, 61] PPAR a
beta omega 3,
? -oxidation PPAR a
H,O,
H,O, DNA
[62] mouse skin tumor PPAR a
epidermis papillomas PPAR a
PPAR a linolec acid  Wy-14643
skin tumor 30 PPAR a
ligand skin tumor promotion [63]
PPAR a

2-amino-1-methyl-6-phenylimidazo[4, 5-b]pyridine
PPARa PPAR a

12 [64]

23



In vitro colon carcinoma Caco-2 cdls
differentiation  time-course study PPARa PPAR?L PPAR
2 MRNA

Caco-2 cdl PPAR a
trandationd rate [65] PPAR a mRNA

benign prostatic tissue

LNCaP 10 nM androgen—
mibolerone 96 PPAR a mRNA
40% [66] MDA-MB-231
MCF-7 PPAR a PPAR a mRNA
[67] PPAR a

Apolipoprotein E
2-4-1 ApoE lipoprotein
Apolipoprotein E  ApoE
ApoE lipoprotein ApoE
34 Kd 19 ApoE

protein isoformsE2 E3 E4 e e3 e

24



22 213 2/4 33 34 4/4

E3 E2 E4 Point mutation
E2 158 codon CGC TGC Arg
Cys E4 112 codon TGC CGC
Cys Arg ApoE
ApoE2 LDL receptor
chylomicron  VLDL remnants
LDL receptor
ApoE4 LDL receptor
chylomicron  VLDL remnants
LDL receptor
[68]
2-4-3 apokE
ApoE
Prostate
cancer ApoE eddlde

[69]

25



ApoE ¢4 dlde [70]

differential display cloning ApoE
MRNA ApoE mMRNA
PC-3
Prostatic intragpithelial neoplasias, PINs
ApoE ApoE
[71] colorectal cancer
ApoE colorectal cancer
proximal
distal adenomas distal adenomas
[72] ApoE

colorectal cancer

colorectal cancer 2/3

colorectal cancer

3/3 colorectal
cancer [73] brain tumor 1992
ApoE astrocytomas
[74] ApoE

[79]
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ApoE
ApoE4 ApoE4
[76]
ApoE2 ApoE3 ApoE4 ApoE3
ApoE
[77] ApoE2  ApoE4
[78]
ApoE

[79] ApoE

27



Genomic DNA bank

age tumor grade TNM stage Estrogen receptor ER  Progesterone
receptor PR HER-2/neu associated DCIS or LCIS lymphatic or

vascular invasion recurrence of the breast cancer

Excel 2000
Genomic DNA bank
Genomic DNA DNA
PPAR a
PPAR a DNA exon 8
8 exons PCR Denaturing

Gradient Gel Electrophoresis, DGGE genomic

28



DNA DNA
DNA NCBI Blast
mutation mutation ?
Restriction Fragment Length Polymorphism, RFLP
PCR-RFLP
mutation genotype apoE PCR-RFLP

apoE  genotype

SPSS ver.10.0.7C

Pearson 7 test PPAR a apoE genotype
PPAR a
apoE genotype logistic
regression



4-1-1

306 48.52 + 11.35

28 85
300 32.05+10.91
19-65
HepatitisB virus HBV  HepatitisCvirus HCV ~ Human Immuno-
deficiency Virus HIV  Human T-lymphotropic virus HTLV  Alanine

aminotransferase  ALT  Serologica Test for Syphilis STS

4-1-2
Amresco Tris-acetate Tris-borate Tween-20
Applied Biosystems ABI PRISM BigDye Terminator Cycle
Sequencing Ready Reaction Kit
BMA SYBR Green
Cayman chimical anti-PPAR a antibody
Invitrogen Formamide
Merck MgCl, 6H,O KCI NaCl NaF



NEN Life Science Polyvinylidene fluoride

New England BioL abs NEBuffer Dpnll NEBuffer 3 NEBuffer
4 ? Dpnll Dde Sau9el
Pierce BCA Protein Assay Reagent SuperSignal® West Pico

Chemiluminescent Substrate
Promega Thermophilic DNA Polymerase 10X Buffer, Magnesium
Free Agarose 100 mM dATP 100 mM dCTP 100
mM dGTP Tagq DNA Polymerase 25 mM Magnesium

Chloride Solution 6X loading dye 100 bp standard

10 bp standard
Santa Cruz donkey-antirabbit IgG-HRP
Sigma Ammonium Persulfate Bromophenol blue Xylene

Cyanole Minera oil TEMED PMSF Igepa EDTA

Aprotinin - Leupeptin - Sodium Orthovandate

4-1-3

USB Urea Tris
Viogene DNA extraction kit PCR Clean Up-M
1. ABI 3730 DNA Andyzer Applied Biosystems

2. ABI PRISM 3100 Genetic Analyzer Applied Biosystems

31



3. GeneAmp PCR System 9700 Applied Biosystems

4. GS-6R Beckman
5. Kodak EDAS 290 Kodak
6. Mupid-2 Advance
7. PCR ICycler BIO-RAD
8. U-2000 Hitachi
9. Universd Mutation Detection System BIO-RAD
10. 1510R-MT Branson
4-2-1 PPAR a
0.25 g

1 ml lysis buffer 10 mM pH 8.0 Tris, 2mM MgCl,*» 6H,0, 5

mM KCI, 1mM PMSF, 0.5% I|gepal 5
15 600x g 10
500 Wl nuclear lysis buffer 10 mM pH 8.0

Tris, 500 mM NaCl, 1mM EDTA, 0.1 Igepal, 10 pg/mL Aprotinin, 10

pg/mL Leupeptin, 1 mM PMSF, 1 mM Orthovandate, 10 mM NaF
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10 20
2 3 13000 x g 15
Bicinchoninic Acid (BCA) Assay -30
[80]
4-2-2 BCA assay
BCA CusSO, 50 1 working solution
200 gl working solution 10 ul
20 2 ODs7o
[81]
4-2-3 PPAR a
10% Polyacrylamide 30 mA 2
S0V 15 PVDF TBST
50 mM Tris, 250 mM NaCl, 0.5% Tween-20 10
5% TBST blocking 4
TBST 10 anti-PPAR
a 1 500 2 TBST 10
1 1000 1
TBST 10 3 ECL 4 K odak



[82]

4-2-4 Genomic DNA
5ml 4 3000 rpm 10 buffy coat
DNA extraction kit Viogene? genomic DNA
OD,60/ODg
4-2-5 Denaturing Gradient Gel Electrophoresis,
DGGE
genomic DNA PCR primer
PCR PPAR a exonl exon8 DNA
A Exonl Step19% ,2 Step 295 , 30
62 ,30 72 ,45 40cycles Step 372 ,1
Step 44 B Exon2 Exon4 Exon7 Exon8 Step
195 ,2 Step295 ,30 60 ,30 72 ,45
40cycles Step372 1 Step4 4 C Exon3
Stepl9% ,2 Step295 ,30 5 ,30 72 ,45
40cycles Step372 ,1 Step 4 4 D Exon
5 Stepl9% ,2 Step295 , 30 5 ,30 72 ,45
40cycles Step372 ,1 Step4 4 E

Exon6 Step195 2 Sep29% ,30 64 ,30 72



45 40cycles Step372 ,1 Step4 4
PCR PPAR a exon DGGE

A Exon1l 12% polyacrylamide

gel Denaturing solution 10% ~ 80% 190V
55 3 B Exon 2 8%
polyacrylamide gel 10%~60% 190V 55
4 C Exon3 12% polyacrylamide gel
10% ~ 60% 190V 95
4 45 D Exon4 12% polyacrylamide gel
30% ~ 70% 190V 95 4
45 E Exon5 8% polyacrylamide gel 20% ~
60% 190V 55 3 30 F
Exon 6 8% polyacrylamide gel 20% ~ 50% 190V
55 3 30 G Exon7 8%
polyacrylamide gel 20%~50% 190V 55
4 15 H Exon 8 8% polyacrylamide
gel 10% ~ 50% 190 V 55
4 30
SYBR Green 4



Kodak EDAS 290

4-2-6 ? RFLP
DGGE DNA
NCBI Blast [83]
RFLP
DNA ?
? mismatch-PCR RFLP [84]
? primer

genomic DNA PCR PPAR a

exon3 exon5 exon6 ApoE DNA

A Exon3 Exon6 Stepl9% ,2 Step29 |30
5 ,30 72 ,45 40cycles Step372 ,2 Step 4
4 B Exon5 Stepl9% |2 Step29  , 30
% ,30 72 ,45 40cycles Step372 ,2
Step4d 4 C ApoE Stepl9% ,2 Step295
30 60 ,30 72 ,45 40 cycles Step372 ,2
Step4 4
PCR PCR ? Redtriction
Enzyme PCR



Agarose ge Kodak
EDAS 290 A
Exon 3 S24F 11l PCR 4 units Dpnl| 200 mM
NaCl, 10 mM pH 7.4  Tris-HCI, 0.1 mM EDTA, 1 mM dithiothreitol,
200 pg/ml BSA and 50% glycerol 4 yl 10X NEBuffer Dpnl|

pH 6.0 100 mM NaCl, 50 mM Bis Tris-HCI, 10 mM MgCl,, 1 mM

dithiothreitol ddH,O 37 ,3
65 ,20 4 3.5% Agarose
100 V 45 B Exon5L162V 25 ul PCR
4 units Ddel 50mM KCI, 10mM pH 7.4  Tris-HCI,

0.1 mM EDTA, 1 mM DTT, 200 pg/ml BSA and 50% glycerol 4 pl

10X NEBuffer 3 pH 7.9 100 mM NaCl, 50 mM Tris-HCI, 10 mM
MgClL, 1 mM DTT ddH,O 37 ,3

65 , 20 4 3.5%
Agarose 100 V 45 C Exon6V227A 1
U PCR 2 units Sau9el 50 mM KCI, 10 mM pH 7.4

Tris-HCI, 0.1 mM EDTA, 1 mM dithiothreitol, 200 ug/ml BSA and
50% glycerol 4 pl 10X NEBuffer 4 pH 7.9 50 mM potassium

acetate, 20 mM Tris-acetate, 10 mM magnesum acetate, 1 mM

37



dithiothreitol ddH,0O 37 ,3

65 ,20 4 3% Agarose
100 V 35 D ApoE 25 W PCR
10 units Hhal 50mM KCI, 10mM pH 7.4  Tris-HCI, 0.1 mM

EDTA, 1 mM dithiothreitol, 200 pg/ml BSA and 50% glycerol 4
10X NEBuffer 4 pH 7.9 50 mM potassum acetate, 20 mM

Tris-acetate, 10 mM magnesium acetate, 1 mM dithiothreitol 0.4 pl

100X BSA ddH,O 37 ,3 65
20 4 3% Agarose 100
\% 35
4-2-6
ER PR

HER-2/neu tumor grade TNM stage vascular invasion |ymphatic
invasion recurrence of the breast cancer ER PR HER-2/neu
| mmunohistochemistry Vascular

invasion lymphatic invasion tumor grade TNM stage H&E

4-2-7



0.05

mean + S.D.

logistic regression

SPSS ver. 10.0.7C

p<



5-1 Clinical outcome

clinical outcome

bonescan ER PR HER-2/neu tumor grade TNM

stage vascular invason |ymphatic invasion recurrence of the breast

cancer CEA Cal53

5-2 DNA
DGGE RFLP DNA extraction kit
Viogene® 306 300 genomic
DNA DNA -80
5-3 PPAR a
PPAR a
Cancer tissue

Surrounding cancer-free tissue PPAR a

PPAR a PPAR a



5-4 PPAR a

PPAR a exons DGGE
DNA DGGE
DGGE
Homozygous

Heterozygous DGGE

PPAR aexon 1 A exon2 B exon 4
C exon 8 D
exon 3 A exon5 B exon7 C
PPAR aexon 6
A B
PPAR a DGGE
exon Genomic DNA
DNA NCBI Blast
NCBI PPAR a DNA DNA
PPAR a
exon 3 exon 6 exon 3 S24F mutation

codon TCT TTT 24 S F

a4



exon 6 V227A mutation codon GTC

227 V A

PPAR aexon 5 L162V mutation

codon CTT GTT 162
5-5
PPARa DNA
PCR-RFLP ApoE
PPAR aexon 3 S24F mutation RFLP
B PCR
450 bp wild type
? Dpnll DNA
bp 273bp 161 bp mutation

289bp 161bp
PPAR a exon 5 L162V mutation RFLP
B PCR
280 bp wild type

? Ddd DNA

42

GCC

PCR-RFLP

16

DNA



97 bp 159 bp 24 bp mutation DNA

97bp 183 bp
PPAR a exon 6 V227A mutation RFLP A
B PCR
496 bp wild type
? Sau9el DNA
479 bp 17 bp mutant type DNA

325bp 154bp 17bp

ApoE RFLP A
B PCR 246 bp
e2 16bp 18 bp 38 bp 83 bp
91 bp €3 16bp 18bp 35bp 38bp
48bp 91l bp e4 16 bp 18bp 19bp

3Sbp 38bp 48bp 9lbp
5-6 PPAR a
RFLP PPAR a

clinical outcome

PPAR a



alele frequency

L162V mutation L

100% S24F  V227A
p>0.05
PPAR a
24F  V227A mutation HER-2/neu ER
PR tumor grade TNM stage lymphatic
Invasion p
> 0.05 S24F  V227A mutation
P
> 0.05,
S-7 ApoE
ApoE ApoE
alele frequency
ApoE P
=0.014 alele carrier
logistic regression edcarier e3carier
p = 0.006 HER-2/neu
HER-2/neu status  ApoE p=



0.005 logistic regression

e carier €3 carrier HER-2/neu status
negative p=0.004
ApoE ER PR tumor grade

lymphatic invasion

p>0.05
5-8 ApoE PPAR a polymor phism

ApoE PPAR a polymorphism

Synergism PPAR
a S24F mutation S24F mutation  ApoE

p = 0.028 S24 dlde F24
dlde ApoE ApoE

F24 dlee p = 0.004
24 dlde p = 0.508, e dlee
F24 dlde e3dlde F4dlde
p = 0.005, e2 dlee
F24 dide p =0.021

PPAR aV227A mutation  ApoE



p = 0.09, V227 dlde  A227

dlde ApoE ApoE V227
dlde p=0.012,
A227 dlde p = 0.772, e4 dlide
V227 dlde e3dlde V227dlde
p = 0.006,

ApoE  S24F mutation ApoE  V227A mutation

HER-2/neu status
HER-2/neu status p=0.003 p=0.042,

ApoE F24 dlde p =0.003 ApoE V227 dlde

p = 0.004, e4 dlde

F24 dlde HER-2/neu status p = 0.005,
ed dlde V227 dlde HER-2/neu status

p =0.003, ApoE  S24F mutation

DCISstatus  lymphatic invasion

DCIS status ApoE  S24F mutation p

= 0.072 ApoE F24 dlde



DCIS satus p = 0.019, logistic

regression e4 F24dlde DCIS status
p = 0.023, lymphatic invasion
ApoE  S24F mutation p=0.03
ApoE F24dlde p = 0.026,

€2 lymphaticinvasion p = 0.036,
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PPAR a

PPARa ApoE ApoE
PPAR a polymorphism a
b PPAR a
C PPAR
a S24F  V227A mutation d

S24F L1622V V227A mutation
e S24F L162V  V227A mutation
f ApoE e4
g e HER-2/neu h
ApoE HER-2/neu I PPAR
a S24F  V227A mutation
] ApoE €2 eddlde PPARaF24dlde
k ApoE eddlde PPARaV227
dlde | ApoE e4 dlde
PPARaF24 V227 dlele HER-2/neu
m ApoE eddlde PPARaF24adlde

DCIS n ApoE e2dlde PPAR



aFz24 dlde lymphatic invasion

48 28
50 65.9% 50
34.1%
ductal carcinomas 87.3%
PPAR a
PPAR a
PPAR a 12
MDA-MB-231 PPAR a [64, 67
PPAR a
PPAR ?
PPAR ?
TZDs PPAR?
[16, 17] ligand A
PPAR ?
[17] PPAR aligand PPAR a

S24F mutation PPAR a
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A/B domain L162V mutation PPAR a

Cdomain DNA binding domain  V227A mutation

D domain L162V mutation PPAR
a PPRE V227A mutation PPARa ligand
DNA PPAR a

PPAR a 24 serine Ligand-independent
pathway PPAR a [92] PPAR a

PPAR a polymorphism S24F mutation

S24F mutation

T-allelefrequency  0.791 T-dlelefrequency 0.775

FF SF SS

Hardy-Weinberg low

L162V mutation
C-dldefrequency 10 G-dldefrequency O
L/L L162V mutation
V227A mutation

T-allele frequency 0.964 0.96



V227A

V227A

[87]

[91]

mutation

V227 dlee

polymorphism

S24F mutation

ApoE

logistic regression

[76]

VIV VIA V227A mutation

A227 dlide
A227 dlde

A227 dlee

V227 dlde
PPAR a V227A

p=0.703

PPAR a
direct risk factor

ApoE V227A mutation ApoE

ApoE
e dlde
e dlde

e4 dlde
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[91]

HER-2/neu

HER-2/neu  gene amplification

ApoE HER-2/neu
e dlde HER-2/neu
ed dlde
[76]

HER-2/neu

PPAR a F24 dlde
e4 PPARaV227 dlee
ApoE  S24F mutation
e e

24 serine

phenylaanine

52

ed dlee

oncogene

[59]

logistic regression

HER-2/neu

ApoE e &

ApoE

F24 dlele

PPAR a

PPAR a



ApoE V227A
mutation ed V227 dlde

V227 dlele A227 dlele

ApoE
V227A mutation
A227 dlde ApoE &4
PPAR a
PPAR a

Lipoprotein lipase LPL [89]

FABP[90]

peroxisome mitochondria FATP [89]
peroxisome [3-oxidation ACO enoyl-CoA

hydratase/dehydrogenase  multifunctional enzyme keto-acyl-CoA
thiolase enzymes B3 53 54] PPAR a  natura
ligand  pamitic acid oleic acid linoleic acid  arachidonic acid
[42-44]

S24F  V227A

PPAR a PPAR a



ApoE &4

PPAR aF24 V227 dlde HER-2/neu negative status

Fe24 V227 dlde e4 dlee
HER-2/neu  oncogene F24 dlde eddlde
F4 dlde e2adlde lymphatic invasion
ApoE PPARa

lymphatic invasion



PPAR a
PPAR a S24F
V227A ApoE 4
HER-2/neu
PPAR a F24 dlde
ApoEe2 &4 PPAR aV227 dlde ApoE &4
Fe4 V227 dlde
e4 dlde HER-2/neu F24
dlde eddlde
F24 dlee e2 dlde
lymphatic invasion gpokE
polymorphism ApoE4 PPAR

a V227 dlde F24 dlde

ApoEd PPAR a V227

dlde F24 dlde



tumor marker

PPAR

MDA-MB-231

PPAR a

PPAR a



