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Loss of Heterozygosity of Chromosome
17p13 and p53 Expression in Invasive Ductal
Carcinomas

Sook Hyun Lee, Seong Rae Kim, Chan Heun Park,
Seong Jin Cho', Young Hee Choi'

Departments of Surgery and 'Pathology, Hallym
University College of Medicine, Seoul

Purpose: The p53 gene is located on chromosome
17p13 and may play important roles in cell cycle requ-
lation, apoptosis and the regulation of the expression
of other genes as well as tumor suppression. In addi-
tion, the p53 gene is believed to play an important
role in the progression of various human malignant
tumors through mutation and overexpression. There
have been few studies on loss of heterozygosity
(LOH) study on 17p13 in invasive ductal carcinoma.
This study evaluated a17p13 LOH and protein expres-
sion in invasive ductal carcinomas and correlated
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these results with the clinicopathological factors.
Methods: LOH analysis was carried out using a poly-
merase chain reaction with four polymorphic
microsatellite markers (D17S796, TP53, D17S5,
D17S513) in 50 surgically resected tumors and their
non-tumorous counterparts. The p53 protein expres-
sion level was examined using immunohistochem-
istry.

Results: A LOH and protein expression was detected
in 66% and 54% of the tumors, respectively. The
LOH rates ranged from 26.3% (D175513) to 33.3%
(TP53). There was no detected LOH or protein
expression in the non-tumor parts. The LOH results
correlate well with the tumor size and stage. The pro-
tein expression results correlate well with the tumor
histological grade. There was no correlation between
the LOH and protein loss.

Conclusion: 17p13 LOH and p53 gene abnormalities
may be associated with tumorigenesis and tumor
invasion. In addition, the combined use of both meth-
ods may help in early detection as well as for deter-
mining the prognosis of an invasive ductal carcino-
ma. 17p13 LOH and p53 protein expression may con-
tribute to tumor progression through reciprocal com-
plementation in some portions of the invasive ductal
carcinoma. (J Breast Cancer 2006;9: 309-316)
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LOH) 5-o.& ojdriar daiA Q. (16,17) Sl
p53 A7t FHF e R wo| oAt fHletelAY
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Table 1. DNA sequences of 4 microsatellites on17p13
TP53 (f)5'-TGGATCCTCTTGCAGCAGCC-3'

(r)5'-TP53.A2 AACCCTTGTCCTTACCAGAA-3'

D17S796 (f) 5'-CAATGGAACCAAATGTGGTC-3'
(r) 5'-AGTCCGATAATGCCAGGATG-3!

D17S5 (f)5'-GCCTACCTTCCACAAATCTTTC-3!
(r)5'-TTGCTGGAGGGATACCTGTGTAC-3'
D17S513 (f)5'-TTCACTTGTGGGCTGCTGTC-3'

(r)5'-TAAGAAAGGCTCCCACAAGCA-3'

Table 2. Clinicopathologic findings of 50 invasive ductal carcinomas.

Clinicopathologic

parameters number of case
Age below 35 9 (18%)
above 35 41(82%)
Grade | 10 (20%)
Il 25 (50%)
11l 15 (30%)
Size <2cm 14 (28%)
2-5cm 20 (40%)
>5¢cm 16 (32%)
LN metastasis positive 23 (46%)
negative 27 (54%)
Stage | 13 (26%)
Il 25 (50%)
11l 12 (24%)

LN=lymph mode

0831931 = phosphate buffered saline (PBS)9]l 527F
Ae]gitt, 4 ¢ PBSol| thA] 584t A 2|5t & 1A per—
oxidase®] &3S AAI817] I8l 3% TASlaE T axgh
., 1110022 34| GFE49] 14} ph3 FAHDO-7,
Novocastra, UK)E =20l A 2417 BEG-A1Z] & PBSH O &
AlZskeict 23 3H41¢l biotinylated link antibody (LSAB
kit, DAKO, USA)2} 2087+ H1-3-4171 & PBSE A 2513t
Streptavidin (Zymed, USA)¥} peroxidase”} 2% 8-
of] 30811 WhE-A1714L, o] F ARG 3 3—diaminoben—
zidine tetrachloride (DAB,Sigma, USA)Z TAA|7] t}&
Meyer's hematoxylin© & 2N & 5 2= &of| A5}

o] Al oo AZA|Z] T 29lslArt
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o2 BR3I5ICE LOH7H 1719 i‘JlXMV\i”P 74€L 3¢
= LOH-low 0.2 B39t} AeAT} = 28 -34S

Hol= 49 PCRANES €& &= ¢l= 58, 18| -4
Ho| & ZQI8} 4= Ql= 9= non—informative® *|2|5}3L
At} FAof| A A Llstairt.

@ " xZ 5k 9A T

p53 Tl W Tg-2- g5l 400ul auiEstolAl A
AlISLt, FFA|aEe] o] st A 0 2 JAEl= o=
A M|EZS] =5 Alo] M-S AT, 5% oAke] e B
735 1E) 3l 2kl AT WA oA o] o] $le 73 oF
o= IAstock

@ A &4

Z} 3|9 ZF microsatellite 3412}l tf$t LOHS] ¥l=2}
p53 Tl W Auksat AR Mg e|shA Al 9 ol e Q1)
Sk AHHAIE chi—square A 08510 715190,
pare] 0.05 1Rkl ZE FAR O = FoJ3h A 0 = IAsl it
A nl
1) &k 9 ZEISH A A

o SRS Z 500019] 17 H3E= 2TAIE] 68A17HA] 9L
HAH-245. 39T}, F¥e) Z27)1=2 cm o181 TL 55°]

14| (28%), 2 cmollA] 5 em®] T2 5530] 209 (40%), 5 cm ©A4¢

o] T3 5a°] 169 (32%) olct. 2AeHy B3t

5301109 20%), T 53] 2591(50%), 1

Sa°l 159(30%) ©13lct. Fzd o7} Uld o= 23]

46%) °13 A9 o= 279(54%) o1k, W7E

2= 1717F139126%), 171+=2590(50%), 7= 124 (24%)
0]ATHTable 2).

Nottingham 1 -5

a1, Hol7f ¢l

2) 17p13 microsatellite EAIXI2| LOH ZiEn} THiH His] QkAt
284 TRk Qo)A TP53, D17S796, D17S5, D17S513
FAR[e] B0l A informative Sl 2 AR 424, 42
all, 40|, 38 o] 15 72} 144 (33.3%), 1291] (28.6%),
13| (32.5%%), 10| (26.3%)°114] LOHE 3.2, v7H4] &
AR 24 1) oA LOHS .91 Z8=% 334 (66%) ©12)
t}, §3|, F7Y oo A Aol 4] LOHE Holi= LOH-High
2184 (36%), LOH-Low<-2 159 (30%)°1ct. 3k, 4
A izt 24 oA = LOHZ SR ottkFig D(Table 3).
w2kA] FAA)] 17p13 AH2] microsatelliteollA12] LOH= 95
I ATE Bol 0 2 HEE|SIT (p=0.001). THH, 47112 A2}
% TP53 FAIAIIA LOH H&E0] 33.3%% 7V &=9kon,
D17S5130114 26.3% 2 LOH H&E°] 72l 3k, we
22315k o] QJsl|A HEE ps3 Tl B FoF Al
oAM= = A3Eo] Sof|A] eFAl o 2 AME]Q) 11
T3 7R A2 EFoll = s g Hol A (g
T}, p53 TS F 27| (54%)0ll 4 WA= o H ekgofalgt
5ol2 o2 Hido] Bk Ytk (p=0.001)(Fig 2)(Table 3).

3) LOH ZE1t idtHa|SHx] QIx|to| Akt

Table 3.17p13 LOH and p53 protein expression according to the clinicopathological factors

Tumor vs normal

Age

Tumor Grade

Tumor Size

LN Metastasis

Tumor Stage

Trial LOH
Tumor 50 33 (66%)
Normal 20 0 (0%)
below 35 9 6 (66.7%)
above 35 41 27 (65.9%)
| 10 6 (60.0%)
Il 25 16 (64.0%)
Il 15 1(73.3%)
below2cm 14 5(35.7%)
2~5cm 20 15 (75.0%)
above 5cm 16 13 (81.3%)
Q) 27 15 (55.6%)
(+) 23 18 (78.3%)
| 13 4(30.8%)
I 25 18 (72.0%)
1l 12 1(91.7%)

LON=Loss of Heterozygosity; LOH-H=loss of Heterozygosity-high; LN=lymph mode

312

LOH-H Protein expression
18 (36%) 27 (54%)
0(0%) 0(0%)
3(33.3%) 6 (66.7%)
15 (36.6%) 21(51.2%)
2(20.0%) 3(30.0%)
10 (40.0%) 13 (52.0%)
6 (40.0%) 1(73.3%)
2(14.3%) 8(57.1%)
9 (45.0%) 9 (45.0%)
7 (43.8%) 10 (62.5%)
7 (25.9%) 12 (44.4%)
11(47.8%) 15 (65.2%)
1(7.7%) 8(61.5%)
1(44.0%) 9 (45.0%)
6(50.0%) 10 (83.3%)
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OHAEEL A E 7|02 LHI A AHo w23 Table 4. Correlation between LOH & Protein Expression
9JA] Q)= zjoli= i) p53 protein(-) expression(+)
Zopo| BalEo| 2 LOH A& 8L 1 5324 1091 %6 tg: E*)) ‘98 :35
A (60.0%), T 53 259 %1691 (64.0%), T 5+ 1590 - 11¢]l
(73.3%9) 24 E3lwel LOH AEE 7lolls ATEATE ol
t}, el F7]of| k2 LOH A&EE-2 Tiwtoll A 54 (35.7%),
ToNA 1590 (75.0%), T304 130 (81.3%) 24 T1oll Al NT NT
LOH H&E°] 7943 A Rkt (p=0.028). A oo
2 LOH HEE-2 FolA eFEollA] 1891 (78.3%), BI<lo|/d
ol A 15¢]] (55.69) 24 oA A LOH AEE| &2
A B o F-old s Aol T (p0.05). W71l il
WELOHAEES 1711394549 (30.8%), 171254 %18
o (72.0%), 7] 120 5-11¢] O1.7%) 24 H7EE LOH A&
Eo| z2lol= QIAIEE W7] 1719k T+117]2 -E8HH 37
1 7104 feld A 2 HEES B HTH(p=0.032).

?hd, LOH-High w& H==2 431 Fof2] £ote o]

B ~ Fig1. LOH at chromosome 17p13 lociin invasive ductal carcino-
A 23l 57 [ o3 8 A F2 HEES HF O ma.Representative DI7S513 (left) and D17S5 microsatellite

_ ZoFo = Ao 1] 0014 0] analysis of N (normal) and T (Tumor). Each T lane shows lower
= (p—O.E)élO), el A7)l whe B TholA f-2bd QA band loss (left) and considerable band loss (right).
S HEEUAL (p=0.019), 1871 17191 ol A w2
HEES 1 (p=0.003). 3, HZH Hojof mh& 39
o)d gk Aol gigtort Hold]l ¢ LOH-High H&&

%
J ol \
0] %2 73S BT (p=0,086). - W h .
i

Foko] Holwo W p53 Tl 1 5 S 5 3¢l L] 4 f X |
(30.0%), I SgollA 1391 (52.0%), I 5llAl 111l (73.3%) L ‘ A
A ARSI gl Wl Mol ofonf ok 8 0o > O
o2 Folailct (=0.040), 2] il w2 kw0 N -
L2 T1of|A] 84 (57‘1%), T2=ollA4 94 (45‘0%), T34 10 Fig 2. Immunohistochemically, the tumor cells of invasive
ol (62.5%)2A] -01 Q= ZJo|i= glelr} @z Holo] u} ductal carcinoma show strong nuclear expression.
£ Tl k-2 HoladRl 73-9- 15¢]] (65.2%), BIFIOg] -

129]] (44.4%) 24 Ho)/d dgollM =2 U3 o] ek BA

RE-0) h= Holi= gigiek ol R T e 1718 ) Sal= 80l (16% ol RLom, o BARITIS BAA fol e
o (61.5%), 171991 (45.0%), 71101 (83.3%) =4 71 I UIcH(Table4).

710l 2 T @ o] Zggke] llont W7 freld Sl

chal 9 2o = (I 3icH (p=0.133). i =
| = fjol| A 1541344 Fl2 o1/ <] L A7 oF Ay
5) LOHS} p53 THill disinjo| Atakab| BAE Brjete feto] I Tt W ES Belof uf
AA) 17p139) LOHS ps3 Tl o] ARIIAIE HH - o 5 o)4de] of4d # ofu] e} 32 o Aol A Q] 5ol of
PR I I =189 (36%), LOHR AEd a1 §F 27] AXlz a7t oS S8k =3ick () 22 3%

o (30%), T} AR = Tz 99 (18%), A F 54 9 AFE 2Hske UAE FolM TNM W7 171 71 Al=1d
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ol B2 o QA 2} phefo] 28 11 QAR F kol
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8 2HJARI p21, cde T AHE5te] B YAIRLY G1/S 5
7104 Al22/37-E AAIANA 438 DNAE SEAZ| AU A
FZABAL (apoptosis) S A7 =] o] §-3Rel A #ol7t
2B A4 p53 F-3Ake] 75 B o2 M F
Ay ol| 7] of51 A Het, (9-16)

E3] ph3 3R = 7Y -2 FoollAl 7P 2 At o]
FoiA AAFHQ] AL Lt = Wk of ek B2 ek
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)
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29 A= "Wk 7o g p53 vl
(overexpression)& &= W10 QAN (20-22) 2ol
= TYIA A EAH0] B EE 5 B =Y
ot A= 529 711 02 AAIE] AL Qlek, &, FgA 14
2] £t digh 713 ARk Z2Eo =R
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loc) FEj & Tofdt 4= glom o] ZAMolE AESl= 71
S & TOHE A-834= QA =|Sict. wehba] G| v /g
FEAZ} (polymorphic marker)o| 4] LOHZ} H]A| 2] &%
A AR E2AE GrAIgtaL BarE|ar glow LOH=
FHAA AR Ayt TR 7H R AR
Ul = Thegh BAA 2919] FaFA fdAtelA g
LOH7} Har=|§ltt, (23-29) thil, =ijollM= o2 2719
GF = G| oA ERREFEER At 1A W
o] AE AL ofm, £3] p53 F3x} Holof gk At
Q9|2 = A o[t} (30) whtbA] 2 Aol A= Rl Al
p53 FAAL o= 85| flell W2 A5lekA] HAL= ©
Hi S ZALSIA AL, A0l ph3 -FARket ke AAA

17p130/1419] LOHE: A 8812 0 2 A5} 212 2 o

A
o] wlo]o ol vl T 0 & e k=g 53 fHAe] 2
7]
=l

A=A o= Fdslry,
£ Aol Al pb3 ARk T Qs XA 17p13ellAl
o] LOHE #Z&317] YsiA D17S796, TP53, D17S5,
D17S513 5 47119] Y E A ¢ microsatellite FAIRE A5}
%t} LOH 7% 23} LOHE ¥l S8l 339 (66%)°]1,
H]EF HAF R ol A= LOH &) Q&= o7t glolA] {4
ol K= 17p13 GAA 2] LOHZ | A 22| 7e] 18] Eo)
go] AU}, & 21E Hrlslr] flal ks o ® gt
o= AFAEY 2AE FastH Roncuzzi 5 (230
D17S34, D17530/5 27119 A2l A] 27.6%2] LOH HE&
S Bagon Tsuji 5(17:& D17S938 FARIIA 40%S
RSt TP53 FAIA}Y] 7-9-= vl s 2 A0 o]
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< BTt 2 Atolas 4719] EAIRIlIA] 66%2] LOH
H|£&0]|9 9 2 2 Roncuzzi -2 70l ol F = FE] 21%]
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aato] 2 At} tha Zjol 7k glglont, 2 Atella] ARgH
FARR} FUSE AR o B R vl HUHE T e
t}, theh Johnson 52 Aol £ Aol A ARSH 34
2} 2= D17S796, TP53, D17S513 5 Al7HA7}F 28 ®AIA}0)
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U}, D17S5132] = A Aot E 2o S Btk £
ol A9 LOH At} el e|sh] cixsate] JAls
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Tz Hol7t Sl o= LOHHeAl d&
3o 911, FoFe] Bl = LOH-Highw3} A8
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AFRIAE B arsto] 2 At Aake} oA 2 FatE| i),
whbA] E Lol A 4712 2] 17p13 microsatellite F4AF
E ANEE Al o] At vl WS LOH HEE
2 opd Hog kw3 3t p53 -FRke) AvE 17p13
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