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MOLECULAR DETECTION OF CIRCULATING CANCER CELLS
IN PATIENTS WITH RENAL CELL CARCINOMA

Hirotsugu UEMURA
From the department of Urology, Nara Medical University

We have developed a highly sensitive technique to detect circulating renal cell carcinoma (RCC)
cells in the blood using the reverse transcriptase-polymerase chain reaction (RT-PCR) with primers
specific for the MN/CA9 gene. RT-PCR analysis of RCC specimens resulted in the clear detection of
MN/CA9 mRNA signal in 93%. In contrast, no expression of MN/CA9 was observed in normal
kidney specimens.

Highly sensitive RT-PCR analysis of blood samples from RCC patients revealed the presence of
circulating MN-positive cancer cells in the blood. Fifty samples obtained from the patients with RCC
and 31 samples from healthy donors were investigated. The sensitivity and specificity of this RT-PCR
analysis were 72% and 78%, respectively. These findings suggest that the MN antigen may be a

potential diagnostic biomarker for early detection of RCC.

(Acta Urol. Jpn. 45: 571-575, 1999)
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Fig. 1. A: Microscopic findings for cléar cell type

RCC (grade 1, alveoiar) H.E. B: P;)si-

tive immunostaining of the same case with mAbG250. C: Microscopic findings
for granular (pleomorphic) cell type. RCC (grade 3, solid) H.E. D: Negative
staining of the same case with mAbG250. Magnification X 250.
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Fig. 2. MN/CAQ9 assessed by RT-PCR analysis in RCC patients. Case num-
ber 1 to 5 (clear cell or granular cell type, grade 1-2 RCCs) demons-
trate clear expression of MN/CA9 mRNA, whereas all the correspond-
ing normal kidney tissues are negative. Representative results are

shown.
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6. m&E RT-PCR

LV EHVEE %/ 57:®12, inner primer % i} E
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Table 1. MN expression according to tumor

7o, Bt strong %2 homogeneous T&H o 72
(Fig. 1). RT-PCR {2 &% mRNA L X)L TiX13741
(93%) 1= MN/CA9 DRB=ZH, EHLNVILHK
BLLRLZ B8R LT (Fig. 2). Rl L U0EHS
EOMIRE AD L, stage 1 94.5%, stage I190.9%,
stage II1 70.6%, stage IV 53.8%, grade 1 98.6%,
grade 2 87.1%, grade 333.3%THhhH, MEL D
MN DFH & 3HMER %R L7z (Table 1, 2).

Sensitivity 7 v £ A4 Tl¥, X% ¥ % — F RT-PCR
(B304 7 V) IZBWT, I 10ml F10/ED MN F
PEMINE (SKRC-44) 25&HE L TV Ak v fE 7z &
BECh o7 (Fig. 3).

MmEH O MN FHEMBBORER, 25 ¥¥—F
RT-PCR (3041 7 V) Ti, HFBE#HRD 5 Wik
HULEHIR & D ERELL 724 & VBB T O AR EET

stage Table 2. MN expression according to tumor
MN+ MN— Total grade
Stage I 69 (94.5) 4(55) 73 MN+ MN-— Total
Stage 11 40 (90.9) 4(9.1) 4 G 69 (98.9) 1( 14) 70
Stage 111 12 (70.6) 5 (29.4) 17 Gs 54 (87.1) 8 (12.9) 62
Stage IV 7 (53.8) 6 (46.2) 13 Gs 5 (33.3) 10 (66.7) 15
128 (87.1) 19 (12.9) 147 128 (87.1) 19 (12.9) 147
MN/CA9
B-Actin e, e——— — R i A— S SR NSNS
Fig. 3. Sensitivity assay of RT-PCR analysis. Serial dilutions of MN-positive
cell suspension were added to 10 ml whole blood.
MN/CA9
B -Actin

Fig. 4. MN/CA9 expression in blood samples bryr nested RT-PCR. C: MN/CA9 cDNA
(positive control). Representative results are shown.
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Table 3. Detection of circulating MN-positive

cells
MN+ MN-— Total
RCC 36 (72.0) 14 (28.0) 50
Normal 10 (32.3) 21 (67.7) 31
():%

Hotz. ZITEVWRELB L0 PCR-B¥F T
Dy b B X nested RT-PCR 7o 72 & & 5,
RCC BERMMY > 7 V508153661 (72%) 2B
T MN/CA9 mRNA gl &z, Lh Ledh,
REBRAL D/ ONT Y bo—) Vil >~ T IV316
1061 (32%) IZBWTH MN/CA9 mRNA ¥k H
&h7: (Fig. 4, Table3).
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discrepancy (&8 % & { RIE G E D sensitivity 2F
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BRI O MN B M SRR O A5 8E & 7%
h, MEOE=5—) v 7 LREIZHICES T2 3
DEMFIND.

AR DL, CHRERENEE LR C(09671643)



FEAT - BEHIBSE - RT-PCR

ik > TiTbh7z.

1)

3)

4)

5)

6)

X [

Ritchie AWS and deKernion JB: The natural
history and clinical features of renal carcinoma.
Semin Nephrol 7: 131-139, 1987

Oosterwijk E, Ruiter DJ, Hoedemaceker JC, et al. :
Immunohistochemical of monoclonal

Am J Pathol 123

analysis
antibodies to renal antigens.
301-309,1986

Oosterwijk E, Bander NH, Divgi CR, et al.:
Antibody localization in human renal cell car-
cinoma: a phase I study of monoclonal antibody
G250. J Clin Oncol 11: 738-750, 1993
Steffens MG, Boerman OC, Oosterwijk-Wakka JC,
et al. : Targeting of renal cell carcinoma with iodine-
131-labeled chimeric monoclonal antibody G250.
J Clin Oncol 15: 1529-1537, 1997

Uemura H, Okajima E, Debruyne FM]J, et al.:
Internal image anti-idiotype antibodies related to
renal cell carcinoma-associated antigen G250. Int
J Cancer 56: 609-614, 1994

Uemura H, Beniers AMJC, Okajima E, et al.:
Vaccination with anti-idiotype antibodies mi-
micking a renal cell carcinoma-associated antigen

induces tumor immunity. Int J Cancer 58: 555~

8)

9)

10)

11)

575

561, 1994
Oosterwijk E, De Weijert M, Van Bokhoven A, et
al.: Molecular characterization of the renal cell
carcinoma-associated antigen G250. Proc Amer
Assoc Cancer Res 37: 461, 1996
De Riese W, Allhoff EP, Kirchner H, et al.:
Complete spontaneous regression in metastatic
renal cell carcinoma  an update and review.
World J Urol 9: 184-191, 1991
Allhoff EP, Liedke S, Kirchner H, et al.: Current
clinical relevance of immunotherapy in metastatic
renal cancer. World J Urol 9: 228-231, 1991
Opavsky R, Pastorekova S, Zelnik V, et al. : Human
MN/CA9 gene, a novel member of the carbonic
anhydrase family: structure and exon to protein
domain relationships. Genomics 33: 480-487,
1996
Pastorek J, Pastorekova S, Callebaut I, et al.:
Cloning and characterization of MN, a human
tumor-associated protein with a domain ho-
mologous to carbonic anhydrase and a putative
helix-loop-helix DNA binding segment.
9: 2877-2888, 1994
Received on May 25, 1999
Acceived on July 29, 1999

Oncogene



