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A Case-control Study for Assessment of Risk Factors of
Breast Cancer by the p53 Mutation
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p53 is the most frequently mutated gene in female breast cancer tissues and the
prognosis of breast cancer could be changed by mutation of the gene. This study was
performed to examine risk factors for breast cancer subtypes classified by p53 mu-
tation and to investigate the roles of p53 gene mutation in carcinogenesis of breast can
cer.

The study subjects were 81 breast cancer patients and 121 controls who were mat-
ched to cases 1:1 or 1:2_by-age, residence, education level and menopausal status. All
the subjects were interviewed by a well-trained nurse with standardized questionnaire
on reproductive factors, and were asked to fill the self-administrative food frequency
questionnaire. p53 gene mutation in the cancer tissue was screened using polymerase
chain reaction (PCR)-single strand conformational polymorphism (SSCP) method. Mu-
tation type was identified by direct sequencing of the exon of which mobility shift
was observed in SSCP analysis.

Mutations were detected in p53 gene of 25 breast cancer tissues. By direct sequen-

cing, base substitutions were found in 20 cancer tissues {10 transition and 10 transver-
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sion), and frame shift mutations in 5 (4 insertions and 1 deletion). For the whole cases
and controls, risk of breast cancer incidence decreased when the parity increased, and
increased when intake amount of total calory, fat, or protein increased. Fat and pro-
tein were statistically significant risk factors for breast cancer with p53 mutation. For
breast cancer without p53 mutation, protein intake was the only significant dietary

factor.

These results suggest that causes of p33 positive breast cancer would be different
from those of p53 negative cancer, and that dietary factors or related hormonal factors
induce mutation of p53, which may be the first step of breast cancer development or
a promoter following some unidentified genetic mutations.
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2) Polymerase chain reaction-single strand confor-
mational polymorphism
Faat BAE Slated, gl daide A
223 RN ¢ 2AY & 99 P4z
dBEZ 27)o HF3l] -70C ZAL BEIL(deep
freezer)oll BF3IGT W HH oF 227 AN
Z20] proteinase KZ 7}5te] A S 28711
phenol-chloroform-isoamyl alcoholS ©]8-3t] DNA
£ 2% U RNaseZ 7}oto] RNAE Z3fstlth.
p53 FAARE 5-99 exontHE AEFH o FEAAT
(Mashiyama ¥, 1991). 2% DNA 500ngS 9%
(template) 2.2 A}&-5P, 7} H(exon)oll HFT &
2 A9 (primer) E 71514 5-108 &g wRmE
ZEANZAY. #F w3 100u9l= 4FA INTP
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Table 1. Primers and thermal conditions for PCR-SSCP and sequencing reactions

Primer

Amplified size
(Exon number)

Thermal condition

5'-TTCCTCTTCCTGCAGTACTC-3’
5'-AGTTGCAAACCAGACCTCAG-3
5’ -GTGTTGTCTCCTAGGTTGGC-3’
5’-CAAGTGGCTCCTGACCTGGA-3’
5’ -CCTATCCTGAGTAGTGGTAA-3’
5 -CCAAGACTTAGTACCTGAAG-3’
5’ -TGTTGCTGCAGATCCGTGGG-3
5 -GAGGTCACTCACCTGGAGTG-3’

408 bp , ) ,
, 6) 94°C{1')-58C(1')-74C(1")
13(97)bp 94°C(1')-55C(1')-74C(1’)
330 bp s ' o, i} o, »
@® 9) 94°C(1')-55C(1°)-74C(1’)
139 bp . N eaanfss )
(10) T 94C(1’)-62°C(1')-74C(1")

Single strand conformational polymorphism(SSCP)
A& Hensel 5(1991)91 jalA 7158 W& AN
3t ok PCR product 5ul& 0.1% sodium dodecyl
sulfate, 10 mM EDTA £<(pH 8.0) 9510 7}3F o}
. ©] E& 10ulE denaturing buffer(95% formam-
ide, 20mM EDTA, pH 8.0, 0.05% bromphenol blue,
0.05% xylene cyanol FF) 10419 413t} 80CE 5%
ZE7rEE § o] &4 3uE 1X TBE 9593 E3t
5% polyacrylamide (acrylamide:bis-acrylamide=59:1)
gel oA aC = LM 40WE 2417 51 A
719B s A719%e) B g AWM 2
Ths, 70Tl A A7hbgste] o] g A e} m Rofo|
Rol7t gleAlE wESRL.

3) 97141¥ #A(Cycle sequencing)

PCR-SSCPOl|A] o] 4o] ZHE £ F7IME &
Moz Fr7IMEs EstAt. 9A o]l e
FE-E PCRE o] 83t T FE5}1L, Centricon 30
& AEEhe 2 Y4 E e (ultracentrifuge) ¥ T o€t
Sethanol) A AH S 0] 83l Ho} = A LA E
AAG}E FEE FEWE A AT G71ME
Aoj] o] &3t Al = T4 polynucleotide kinase$} [y
-P2] ATPE M| FLHEX)(end-labelling)3}31 TH3-2]
ghgof] ARSIt G71ME B wh-S el e
1.5 pmol EAIE A1, 10x 59, HA|€ DNA &
%, 12) I Taq polymeraseE £ 11, DNA thermal

cycler2 95COlA] 30%, 50ColA 30%, 28] 70T
AN 139] 7718 353 WAL o] B T\
& urea’t $+¥ 6% polyacrylamide gelol|A] 60 W
2 3AZEERE A71GFa T Ar)gEe] Bd A
A, 70T A ¥ A1 O dAdete] @
71 B ool A HE3IK

4 AH &4

Zt 48 A4 i Aol i Bl tisiAl
=, &4 Z2 39 PC-SAS 6.08% EGRETE °}-8-5}
o chi-square AAH I 248 ZA2E F4(con-
ditional logistic analysis)2 Al 33t T B4 HA) of
e B 288t £4¢ o, ps3 20l o
FZ o] BAEAE BEEIAT

Y A g1y Fol EAHot #FE o= 25
24 HA 2] 30.9%E AA]3FATHTable 2). of Foll
A} 7] X Hbase substitution)©] 20¢4(24.6%) = A
A o|(transition) &} Y (transversion)7} Z}2} 104 S
225t AA EqwHol 9] 40.0%4ol Pt A
o] FollE Cto T HMo]7} 80(9.9%)2A WA Hol]
80%E AAFAL, ‘Gto A% ‘Ato G E L 19



Table 2, The detection rate of p53 mutation by
the type of mutation in breast cancer
cases

~ Frequency (%) among  Frequency (%) among
Type of mutation all cases (n=81) all mutations (n=25)

Base substitution 20/81 (24.6) 20/25 (80.0)
Transition 10/81 (12.3) 10/25 (40.0)
CtoT 8/81( 9.9) 8/25 (32.0)
GtoA ' 181( 1.2) 1/25 { 4.0)
AtoG 1/81( 1.2) 1/25 ( 4.0)

" Transversion 10/81 (12.3) 10/25 (40.0)
CtoG 4f81( 4.9) 4/25 (16.0)
GtoT 4f81 { 4.9) 4/25 (16.0)

" AtoT 181 ( 1.2) 1/25 ( 40)
TtoA 181( 1.2) 1/25 ( 4.0)
Insertion 4/81( 4.9) 4/25 (16.0)
Deletion . 1/81( 1.2) 1/25 ( 4.0)
Total 25/81 (30.9) 25/25 (100)

o B3latqtt ME ‘Cto 6’9 ‘Go T 7H 22t 4
(4.9%) 24 AA FAWo) 16. 0% F AR A
I, CAto TS ‘T o A7} 242} 192 A4 B4
0]9] 4.0%E A A Ari{insertion) < 4di(a.
9%l A AR AA EHAH| 16.0%H2H, &
H{deletion)-2 14(1.3%)2A AA &40l 4.0%
At
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Table 3. Odds ratios (OR) and 95% confidence intervals (Cl) for the association between parity and

breast cancer by the p53 mutation

All cases and controls

P53 mutation positive
cases and controls

P53 mutation negative
cases and controls

Parity
No. of No. of No. of
OR (95% cI) % OR(95% cI) OR {95% CI)
cases/controls cases/controls cases/controls

Nulliparous 53 1.00 ‘ 32 100 21 100

One 8/10 0.50 (0.09-2.66) 3/5 0.47 (0.05-4.27) 5/5 0.51 (0.03-8.14)
Two 40/53  0.35 (0.08-1.56) * 14/16  0.47 (0.07-3.28) 26/37  0.28 (0.03-3.13}
Three 1337 0.12(0.02-0.64) 3/7 0.15 (0.01-2.97) 1030 0.11 (0.01-1.40)
Four.and over 15/18  0.22(0.04-1.33) 2/6 0.14 (0.01-2.69) 13/12 0.27 {0.02-4.02)
Total 81/121 X2 = 497* 25/36 X2 = 210 56/85 X2 = 2.40

*. P-value { 0.05

Table 4. Odds ratios (OR) and 95% confidence intervals (Cl) for the association between nutritional fac-
tors and breast cancer by the p53 mutation

0dds ratio { 95% Confidence interval)

Nutritional ] - — - -
factors Unit All cases and controls P53 mutation positive P53 mutation negative
cases and controls cases and controls
Calories /100 Cal | 1.09* {1.00-1.19) 1.12(0.98-1.29) 1.07 (0.95-1.20)
Fat / 10 grams 1.38* (1.11-1.73) 1.54* (1.03-2.31) 1.30 {0.99-1.71)
Animal fat /10 grams 1.67" (1.18-2.36) 2.67* (1.21-5.89) 1.41 (0.96-2.01)
Protein / 10 grams 1.34% (1.13-1.58) 1.40* (1.05-1.86) 1.30* (1.06-1.60)
Carbohydrate /10 grams 0.28 (0.00- ) 0.38 (0.00- } 0.27 (0.00- )
*: P-value { 0.05
LR AN £ AF @A Fst B FE(Parkin
T, 1992)& T AF o449 i 2 E(Ahn
S o] AolA v EF gezA, vl= T, 19943} B3 A3 )5 AF xQlolA {3
Aol AT ez g BS 53 APY o §g°l 0% A= F71E Aoz eyt vt
g e 22 108 T 187 308 F 190l getu A g2 vet oo et BES A £ A
ATHParkin &, 1992). oFAjo} A F & 2] ve}e] T HE B T Yo goz A% e
Y EAE L APFES 7ol vlshE gL RO ol gt
2 %2 FE I HParkin 7, 1992 015-% 5, 1992) frrdgtoll thd ek A7l sk, JAl 347t

ofrlolo| A pl 3 F AT H7EZ 0|55 o]F FTho)
& A-Hmigrant study)?] Ao WEW o]FF A
W7t utR 2 G 3ol MpsEE 1WA 5
ol 73] F7ksle 222 eEPtHBuell, 1973).

SHESE 4 A= E Bl (Pathak 5,
1986; Bruzzi =, 1988; Kvale®} Heuch, 1987; Layde
5, 1989), & 9 AN e} 2 R} 7}
g ote] PR ZHAshE A o® e,



QA &, & a7 23t
A%, 99 B2d 49, A3

Y 5ol 37H5E 92l vk eyl et e
7Htel, 2aeke] A7} Z71eE 2 2
AP 5(199)9] AT Ao} 7]

o} 919 °1Z}°‘] g Aty g1 FoAMe
+ = °]*J’ <] OFZ-(subtype) 2.2
et 47 0} ¢ Fohlizie o
T7F SR i %"’3‘1’}% ez #8A) &
ol 2 e kst do] Wt el ¥
AAE M2 H)ZF A Lesser 5, 1981; Hildreth
5, 1983; McTiernan %, 1986; Hislop ‘g, 1986; Stan-
ford , 1986)1} ZE2A 2B & 4~8H) EA] ool o}
A vlagh AHYoo F, 1993), H7A AFE 1o
Bl ATQME § 199) 2T & /A
(oncogene) 2¥ ofF-of metA FkS ojgow ¥
F3e F29 7Gordon, 1985; Treurniet &,
1992; Garrett 5, 1993)5-0] o719 &3t}

P53 YL 393719] amino acids® T30} 3}
o, A} Q2 (transcriptional factor)9t H|& T2
£ 723 gled, 2 a7 g 2F0A 71
&8 Jehbe FH3 #aolthBartek 5, 1990;
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P53& AE A4S AsATla, e d84e f
Aste £4E DNAS S5 s oo en ol
A& A Ao M(in vitro} wild-type P539]
715 AANAEY £+4 Ax7t BEHATHChang
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Z wild-type p539] 715-S A, AT AFE &
Adin o RRASHE 4830 598 FUTH
(Finlay %5, 1989). W2HA] wild-type P53 ¢+ o
of B4l whlFo|tHZambetti®} Levien, 1993).
pel B ke 3 36 2l 244

Horak &, 1991; Runnenbaum 5

E RtHMartin 5, 1992). f ol JoiA & 249
P53 GM ofB:= EGF 5849} 2 ol F B3 A}
o} Fojgt FudAlE e o (Horak 5 1993), &
3] 2Bz FEAVG Z2ALHE #8AF 2
HEE A g 497t Bobd 37} E%5HThom-
pson 5, 1992; Harris, 1992; Poller 5, 1992). p53 %
Az Eddolr} e e AL sk, AE
717k0] -2 (Barnes 5, 1993), 45Hd o] o4 o}
202 9] o Fof T8 AT 3, =

7} =& AUFE p53 EAWol &) FO B 2 (Martin-
azzi 5, 1993), p53% U] o 3o tjgt X A}
8 + g F3 '31~‘: A% ItHHarris F,
1993). EA7A] BaE ol SJshA ps3 FHAR

Eaelt 9 U gl HULE 7 AT
A BELS of £ NRHAT A2 UE o}
olehm 7HE 4 Ak metd ps3 EREe] ool

b feks Rkl 7k 79 H AE Z7t
Eduiols} FAE AYUAE
U] §-88 Aolh £ dyte o] HellA A
¥ A7 g Aot
2% Aol st BAlY 88 AE A
Ad 2 FoM=E A R Y T 9
34 #dgo] tHGraham T, 1982; Willett 5,
1987; La Vecchia 5, 1987). A A3 FoM: &
243 o] 53] et 2T Ad o Qlrke #
A7 Azke oledt A7 Anet YA 3= Aol
o} £ dyellde B 3 dee] A 4
st WA} A AoZ ettt olgjd e &
3] p53 Eiwo] Y A 540 Hlsko
Bk FE) VeElker, Edve] 244 il
£ Aol FEF AF o] FAAL FAHE &
Mgty dx) dhld MdHFTo] fo3 A0E e
Wt} o) 4ol a2lo] p53 EdHo] A Fyat
o 2R BEE USE Eke ALE, Ao]
29le] p53 EAWolE frEaiA, ps3 EdHoldl
ofgte] A= A x| RS FRleke 237t
Qe 7F5AS AAkske Rolth. @, HlEple] uE




A 7Graham 5, 1982; Wald 5, 1984; Katsouyanni
Z, 1988; Russel 5, 1988)0) tisirl= B A0
I Bt
ojglgt Aol thet A oA e 2& F 7}
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