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Expression of the c-myc gene product in urinary bladder cancer was investigated by immunohisto-
chemical staining with anti-c-myc monoclonal antibody (mAb) MYC-1, Positive staining was observed
in the cytoplasm, but not in the nucleus in tissues fixed with 10% formalin. On the other hand, positive
staining was localized in the nucleus in cryopreserved tissues. Of 34 cryopreserved specimens
examined, positive staining with MYC-1 mAb was observed in 1 of 12 (8.3%) of grade 1 (G1), 12 of
15 (80%) of G2 and 6 of 7 (86%) of G3. Positive staining with Ki-67 mAb was observed in 2 of 12
(17%) of G1, 12 of 15 (80%) of G2, and 6 of 7 (86%) of G3. These results suggest that tumors with

higher nuclear pleomorphism contain more proliferating cells.
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Expression of the c-myc gene product has been shown
to be associated with cell proliferation. Transcription of
the c-myc gene was initiated in T-lymphocytes immedi-
ately after the addition of mitogen" and DNA synthesis
or blast transformation was inhibited by the addition of
anti-c-myc protein antibody” or complementary oligo-
nucleotide of the c-myc gene.”

We recently demonstrated that the frequency of a
positive reaction with anti-c-mye monoclonal antibody
(mAb) MYC-1 was correlated with the grade of nuclear
pleomorphism in primary and metastatic renal cell carci-
nomas.” This finding suggested that renal cell carcino-
mas with a higher grade of nuclear pleomorphism con-
tain more proliferating cells. In this study, for further
investigation of the relationship between the expression
of the c-myc gene and nuclear pleomorphism, we ex-
tended our analyses to urinary bladder tumors.

Specimens of primary bladder cancer (transitional cell
carcinoma) and normal bladder tissue were obtained at
surgery. The tissues were quickly embedded in OCT
compound and stored at — 80°C. MYC-1 mAb was
prepared from mice immunized with a truncated c-myc
protein, Mr 23,000 protein, produced in Escherichia coli
transfected with the pTR myc 10 gene. The specificity of
MYC-1 mAb has been reported.” Briefly, in enzyme-
linked immunosorbent assay, MYC-1 mAb reacted with
Mr 23,000 protein, a product of the truncated c-mye
gene, but not with Mr 21,000 protein, a product of the
ras gene, the 5” end of which is a constituent of the pTR.
myc 10 gene. Moreover, addition of Mr 23,000 protein
specifically inhibited the reaction of MYC-1 mAb with
nuclear extracts of HL-60 cells. In Western blotting,
MYC-1 mAb reacted only with Mr 58,000 and 60,000
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molecules of nuclear extracts of the HL-60 and Colo 320
cell lines and application of MYC-1 mAb to a Sepharose
4B column coupled with the Mr 23,000 protein reduced
the reaction.” Ki-67 mAb, prepared from mice im-
munized with the crude nuclear fraction of L4283 cells
derived from a patient with Hodgkin’s disease,” was
purchased from Dako (Uppsala). It recognized a nuclear
antigen present in proliferating cells, but not in resting
cells. RASK-3 mAb, prepared as described elsewhere,”
reacted with the ras gene product. The indirect im-
munoperoxidase method with a Vectastain avidin-biotin
complex kit for mouse IgG (Vector Laboratories,
Burlingame, CA) was used with the following modifica-
tions. Cryopreserved tissue was sectioned on a cryostat
and fixed in 49 Lillie’s buffered formalin for 15 min at
room temperature. Slides were blocked with 0.5%
normal horse serum for 30 min and then incubated with
mAbs for 60 min at room temperature. They were then
washed extensively with phosphate-buffered saline, and
endogenous peroxidase activity was blocked by treatment
with 0.6% H,0, in methanol for 30 min. Ascites from
mice bearing NS-1 myeloma cells or normai mouse serum
was routinely included as a negative control. Specimens
in which more than 5% of the cells in microscopic fields
were stained were regarded as positive. Histopathological
grading was determined according to the general code
for clinical and pathological studies on bladder cancer of
the Japanese Urological Association.®

For immunochistochemical detection of the c-myc gene
product, we first studied suitable conditions of preser-
vation and fixation of tissues. As shown in Fig. 1, in
paraffin-embedded sections, which are routinely used for
histopathological examination, positive staining was ob-
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Fig. 1. Immunohistochemical staining
with MYC-1 mAb (A, C) and RASK-3
mAb (B, D) of bladder cancer in sections
embedded in paraflin (A, B) and cryo-
preserved sections (C, D). The ¢c-myc pro-
tein is not detected in the nucleus in the
section embedded in paraffin (A), but posi-
tive staining is observed in the nucleus in
the cryopreserved séction (C).
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Fig. 2. Immunohistochemical stainings with MYC-1 mAb (B, E, H) and Ki-67 mAb (C, F, I) and hematoxylin-eosin stainings
(A, D, G) of bladder cancer of grade 1 (A-C), grade 2 (D-F) and grade 3 (G-I).
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Table I. Correlation of ¢-myc Expression and Ki-67 mAb
Reactivity with Histopathological Grading in Bladder Cancer

Pesitive staining (%)

mAb
Gl G2 G3 Total
MYC-1 1712 (8) 12/15(80) 6/7 (86) 19/34 (56)
Ki-67 2712 (17y 12/15 (80y 6/7 (86) 20/34 (59

served in the cytoplasm, but not in the nucleus of bladder
cancer cells. On the other hand, in cryopreserved sec-
tions, positive staining was localized in the nucleus. Be-
cause the c-myc gene product has been shown to be a
nuclear DNA binding protein,®'” cryopreserved tissue
was used for detection of the c-myc gene product in
subsequent analyses. The staining patterns of these two
types of preparations with RASK-3 mAb, which has been
shown to detect N-, Ha-, K-ras gene products,” were not
significantly ‘different.

We then investigated whether there was any correla-
tion between the reactivity with MYC-1 mAb and the
histopathological grade of bladder cancer. Bladder
cancer specimens were graded as G1, G2 or G3 accord-
ing to the general code of the Japanese Urological Asso-
ciation. Typical stainings of specimens with MYC-1 and
Ki-67 mAb are shown in Fig. 2, and the results are
summarized in Table I. Of 34 specimens examined, posi-
tive staining with MYC-1 mAb was observed in 1 of 12
(8.3%) of G1, 12 of 15 (80%) of G2 and 6 of 7 (86%)
of G3. Positive staining with Ki-67 mAb was observed in
2 of 12 (17%) of G1, 12 of 15 (80%) of G2, and 6 of 7
(86%) of G3. The reactions of these mAbs were clear-
cut: when the reaction was positive, more than 30% of
the cells were stained, whereas when the reaction was
negative, scarcely any cells were stained.

In this study, we observed dislocation of the c-mype
gene product in paraffin-embedded tissues. These findings
confirmed our previous findings" on renal cell carcinoma
tissue. The c-myc gene product was detected in the
cytoplasm, but not in the nucleus in paraffin sections of
10% formalin-fixed specimens by immunohistochemical
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staining with mouse mAb'"'® or rabbit antiserum'® pre-

pared against a synthetic peptide. The absence of the
c-myc gene product in the nucleus thus appears to be due
to inappropriate conditions of preservation and/or fixa-
tion of the tissue.

The nuclear grade has been used as an indicator of
malignancy and is correlated with the prognosis of pa-
tients with carcinomas of the urinary bladder. In this
study, we demonstrated that expression of the c-mye gene
product was correlated with the nuclear grade of bladder
cancer. Reactivity with Ki-67 mAb, which also recog-
nizes a nuclear protein associated with cell proliferation,
was also correlated with the grade of nuclear pleomor-
phism. These results are entirely consistent with our pre-
vious finding that expression of the ¢-myc gene product
is correlated with nuclear pleomorphism of renal cell car-
cinomas. The results suggest that carcinomas of the uri-
nary bladder and renal cells with higher grades of nuclear
pleomorphism contain more proliferative cells.

Renal cell carcinoma originates in proximal tubular
epithelium and bladder carcinoma originates in transi-
tional cell epithelium. There is also a difference in the
clinical courses of these two tumors. However, Fradet et
al.' recently demonstrated that T43 (URO-10) mAb
reacted with both proximal tubule, renal cell carcinoma
and bladder carcinoma of higher grade, but not with
other normal or malignant tissues. These findings suggest
a similarity between renal cell and bladder carcinomas.
Therefore, to determine whether the correlation of c-myc
expression with nuclear pleomorphism observed in these
two types of tumors is caused by a common nature of the
tumors, other types of tumors should be investigated.

The genetic mechanism causing over-expression of the
c-myc gene in the tissues examined is unknown. Amplifi-
cation of the c-myc gene has been observed in colorectal
cancers' and small cell lung carcinoma.'® However, in
one of these studies,'® elevated transcript of the c-myc
gene was frequently observed in the absence of gene
amplification,
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