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Expression of Mutant p53 and MAGE-3 Gene Products in Esophageal
Squamous Cell Carcinoma
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Background: Despite tecent advances in multimodality therapy, the prognosis for invasive
esophageal cancer is poor, with five years survival rate generally below 10%. Therefore,
immunotherapy is considered as one of the new therapeutic modality in esophageal cancer.
However, expression of tumor specific antigen in tumor tissue should be necessary for
immunotherapy of tumor. This study is to clarify that mutant p53 protein and MAGE-3 gene
product is expressed in esophageal cancer specifically and they can be played a role of
prognostic factors in esophageal cancer. Material and Method: Expression of mutant p53
protein and MAGE-3 gene products in formalin fixed, paraffin embedded samples of 79
patients with primary squamous cell carcinoma of the esophagus, who undewent esophageal
resection, were analyzed immunohistochemically with DO-7 monoclonal antibody and anti-
MAGE-3 antibody. Twenty cases of esophageal normal mucosa and 20 cases of leiomyoma
which is a benign tumor of esophagus, were used as control groups. Immunoreactivities of
mutant p53 and MAGE-3 gene product in esophageal cancer tissues were analyzed and the
relationships between immunoreactivity of mutant p53 protein, MAGE-3 gene product and
AJCC stage of esophageal cancer were determined by the Chi-square test. Result: Positive
immunoreactivity of mutant p53 and MAGE-3 gene product were each of 41/79(51.9%),
48/79(60.8%) in esophageal cancer tissue, but 0% in normal mucosa and leiomyoma of
esophagus(p<0.001). Both immunoreactivity of mutant p53 and MAGE-3 gene products were
not related to AJCC stage of esophageal cancer(p=0.193, p=0.452). There was not correlation
between expression of mutant p53 protein and MAGE-3 gene product in esophageal
cancer(p=0.697). Conclusion: Mutant p53 and MAGE-gene product cannot be a prognostic
factor in squamous cell carcinoma of esophagus, but mutant p53 and MAGE-3 gene product
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is expressed in squamous cell carcinoma of the esophagus specifically, so esophageal cancer
can be target for cytotoxic T lymphocyte in anticancer immunotherapy.

(Korean Thorac Cardiovasc Surg 2001;34:64-71)
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2. Neoplasm marker
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Table 1. Immunoreactivity of mutant p53 in  SCC,
lelomyoma and normal mucosa of esophagus
- + ++ +++  ++++ Immuno-
@ B B @ @ P
(%)
SCC* 38 7 18 13 3 41
(n=79) (48.1) (8.9) (22.8) (16.5) (3.8) (51.9)
Leiomyoma 20 0 0 0 0 0
(n=20) (100)
Normal mucosa 20 0 0 0 0 0
(n=20) (100)

* SCC, squamous cell carcinoma. p<0.001

Table 2. Immunoreactivity of MAGE-3 gene in SCC,
lelomyoma and normal mucosa of esophagus
Immuno-
- + ++ +++ ettt .
111vit
@ ® B B ® PO
(%)
SCC* 31 20 5 8 15 48
(n=79) (39.2) (25.3) (6.3) (10.1) (19.0) (60.8)
Leiomyoma 20 0 0 0 0 0
(n=20) (100)
Normal mucosa 20 0 0 0 0 0
n=20) (100)
#* SCC, squamous cell carcinoma. p<0.001
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Table 3. Expression rate of mutant p53 and MAGE-3 gene
products in esophageal carcinoma

p53 MAGE-3
(%) +(%) -(%) +(%)

AJCC = stage

I(n=19) 6 (3L6)  13(684)y 9(47.4)  10(52.6)
ITa(n=19) 8.(42.1) 11(57.9) 10(52.6) 9(47.4)
IIb(n=10) 4.(40.0) 6(60.0) 3(30.0) 7(70.0)
(n=21) 14(66.7)  7(33.3) 6(28.6) 15(71.4)
IV(n=10) 6.(60.0)  4(40.0) 3(30.0) 7(70.0)
p-value 0.193 0.452

* AJCC, American Joint Committee on Cancer.

Table 4. Correlation between expression of mutant p53 and
MAGE-3 gene products in esophageal carcinoma

MAGE-3
- +
pS3 (%) (%)
-(n=38) 14(17.7) 24(30.4)
+(n=41) 17(21.5) 24(30.4)
p=0.679

% g s WH =4 okol MAGE-3 A4 AkE> HHAE
1011 Azt wlE] ofuletA] kE s kp<0.001)

3 Azt #ool e W ps3 It MAGE-3 FTIAF &
[=]
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Table 5. Estimated candidates for mutant p53 and MAGE-3
specific immunotherapy on the basis of author's data in
esophagal carcinoma of Korean

Positivity Incidence of
Tumor in Antigen HLA Estimated
antigen esophageal peptide class I molecule candidate
carcinoma in Korean
psS3 519% LLGRNSFEV HLA-A2 59% 30.6%
MAGE 608% FLWGPRLAV HLA-A2 59% 359%

-3 IMPKAGILI HLA-A24 38% 23.1%
MEVDPIGNLY HLA-B44 20% 12.2%

Fig. 1. The immunohistochemical staining for MAGE-3 shows

negative  reaction on the non-neoplastic esophageal

squamous epithelium(x200,ABC)
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) D\Wf HLA-A2914 30.6% & YEPtT, MAGE-3 #7414
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Fig. 2. The immunohistochemical staining for MAGE-3

shows negalive reaction on the benign cellular
leiomyoma.(x100,ABC)
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Fig. 3. The immunohistochemical staining for p53 shows
diffuse positive reaction on the nucleus of the tumor cells of
esophageal squamous cell carcinoma.(x100,ABC)

Fig. 4. The immunohistochemical staining for MAGE-3
shows positive reaction on the cytoplasm of the tumor cells
of esophageal squamous cell carcinoma.(x100,ABC)
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Ag QAE AEE) 2 WY ps3 il 088 ui:
HLA A2(LLGRNSFEV) 7Z-$ 30.6%(*H3 p53/HLA A2 : 51.9%
X 59%)°]™, MAGE-3% ©}4%& o= HLA A2(FLWGPRLAV)
359%, HLA A24(IMPKAGILD) 23.1%, “L2]Z HLA B44
(MEVDPIGNLY) 12.%7} 3i=lct sh7ct.
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