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MOLECULAR STAGING OF HEMATOGENOUS MICRODISSEMINATION
OF PROSTATE CANCER CELLS

Kazuto Kunmr
From the Department of Urology, School of Medicine, Kanazawa University

We have used a reverse transcriptase-polymerase chain reaction assay for prostate specific antigen
(PSA) expression to detect hematogenous microdissemination in patients with prostate cancer.
Thirty-nine consecutive patients with prostate cancer were surveyed. Nineteen patients (48.7%) were
positive for PSA-expressing cells in this assay. Positivity rates by stage were as follows : stage A1-0/1,
A2-0/2, B-2/6, C-2/9, D0-3/3, D1-1/4, D2-11/14. In clinically organ-confined cancers with a positive
assay result, two stage C patients subsequently developed bone metastasis, while two stage B patients
who were positive had no evidence of disease progression. In patients with a negative assay result, 3 of
the 3 stage A, 3 of the 4 stage B, and 6 of the 7 stage C patients did not develop hematogenous
dissemination during the follow-up period. Molecular assay for hematogenous microdissemination of
prostate cancer cells provides an opportunity for earlier detection of disseminated disease and may have
prognostic value.

(Acta Urol. Jpn. 42: 791-794, 1996)
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Table 1. Molecular staging of cancer using PCR
technique
Primary Site of interest Marker
All Peripheral blood T cell receptor
0 subtype
Melanoma Peripheral blood  Tyrosinase
Neuroblastoma  Peripheral blood Neuroendocrine
protein gene
product 9.5
Breast, Peripheral blood  Keratin 19
Colorectum Bone marrow.
LN
Prostate Bone marrow PSA
LN PSA, PSM
Peripheral blood
Breast, LN CEA
Gastrointestine
LN Mutated K-ras

Gastrointestine

or p53

T

B4 DERBEOBETOAKTHY, ZOMELST
BET <, EEMRICIERD S NTERRICERDY
7% DNA B%], i3 vid 2y ¥ ¥ T+— RNA
(mRNA) 22— —IZ L= FFSHEIRITENT
&% 7z (Table 1). COHFTZWFOERILE, HiE
EBERE—FKIAF—¥F2—V )T 23w
(RT-PCR) HEXZ ED#EHIZL Y, BB ET S DNA,
RNA DIFEERT|IOMERHPTREICE o722 4%
BELTwadntEZzONA.

4, YkEBIUCHERRELEZ2 LICHLREES
SINEXMFIC, BIVBRIERIE (PSA) O mRNA %
RLRIERRA D~ — 7 — & L7-MAT B M/ INER O 5
TEMEEReT L-0THET 5.

MR EARE

&4 D stage DRIV IREBEIN, BIUBEa
Pa—nE LT, BZREXESS S A, SRR
RBEIAN, ZTEBES ALY FEHRL V4 10ml
$R 1ML 7, Ficoll-Paque gradient centrifugation & iZ
T, MBEFOMIBSEERML 72, S 512 TRIzol™
BEHRETAVCHRSE O RNA 2t L7 428,
PSA mRNA EANRD 5N 5§13 IRES Mtk
LNCaP X hiH L7z RNA 2o~ ra—VicH
w7z, Fig. 1 IZ7R ¥ & 9 72 PSA mRNA E5IZHH#
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SN — R FSh gene structure
PSA3 - PSA2 Oligonucieotides for
PCR
.: 360 bp PCR product from
; genomicDNA
} 214bp PCR product from
cDNA

Fig. 1. Schematic illustration of a set of PSA-
based RT-PCR primers. Com-
plementary sequences of the PSA gene to
PSA2 and PSA3 span intron III to dis-
criminate amplification of the PSA
mRNA (214bp) from that of genomic
DNA sequences (360 bp) which might
contaminate cellular RNA preparation.

M7 7354 ~— (PSA2 & PSA3) %# i\ T RT-PCR
Wige, EKiKE* 4TV, PSA mRNA HIRTH 5
214bp 414 XD PCR EMDOFEL IV #EFTIZT
B LA B, IFE, BHEBVTINLICBVWTHEE
BIZRBLTWwAEENAI Ty A7) Y LET
% —® mRNA BE¥ICH#EW 2 774 <v—2HVT
RT-PCR %47\, B LA RNA D AV 74— 1T
MEN WS L E2H o LOMRLL.

# g

Fig. 2 ICHHF A — b I VAT T LEREN, b
VA7 Y LET¥—0 mRNA HITZT—HICER
LTEH, RNA OEBFTEL TV WnL D EHES
7z, 7, IF D case 2 BITI2TEDLN S
360bp ¥ 1 X ® PCR E#H i RNA il & EF D
contaminated DNA H¥® D> 7V Téh Y, PCR E
WO A4 XL, RNAHRDSDEXFITET
Hotz. —H, BILRBEEORENGIX, BLX DM
E%R3T PCR EYO Y VTV z bidz. BiiLiRE
BEIIAPION (48.7%) 2 REEEZRL, BIZRIEX
EEES N, BURILZREE 1A, THEE S A3wv
ThiEHTH 7.

RIS BRAEBE DFEL O stage B OB, stage
Al:0/1, A2:0/2, B:2/6, C:2/9, DO:3/3, DI:
1/4, D2: 11/14 Tdh o7z (Table 2). T 7z, HEF
MAaLENORBEREZ, &EaR 2/5 Bt
Bl 7/16, B X OESMEE - 10/16TH  7=.

stage B 8L COBEIZHIT 5 PSA RT-PCR
TotA DERLZOHDOBKRZEBL THBL
(Table 3). 3% & 7 57z stage B B&FIX, WThi
Ty b AREBRREGEFREZRG, 7ot AGHEERL
722 AW R bR ERESE (13, 217 A) $. B
% FERERLZZOTVERZWV. Ty fEHEERL
4 NIZBWTIX, 3 AHHE9, 13, 157 ABBERE
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TFR-based RT-PCR products

PSA-based RT-PCR products

’ - 214 bp
n = 360 bp

#

123 456 7 8 910 1112 13

Fig. 2. Representative Southern autoradiograms
of TFR- and PSA-based RT-PCR assay.
TFR-based RT-PCR products yielded
approximately homogenous autoradiog-
raphic signals (top), but PSA-based RT-
PCR products showed a wide range of
signal intensities among the samples
tested (botton). Lanes 2 and 12 showed
a low signal intensity, not originating
from PSA mRNA, but from genomic
DNA. Lane 1: LNCaP cells (positive
control), 2: BPH, 3: stage DO, 4 and 5:
stage D2, 6: female, 7-9: stage C, 10-12:
stage B, and 13 : stage A2.

Table 2. Positive rates of PSA-based RT-PCR
assay and pathological differentiation
and stage of prostate cancers

Pathological differentiation Positive rate (%)

Well 2/5  (40.0)
Moderately 7/16 (43.8)
Poorly 10/16 (62.5)
Unknown 0/2  (0.0)
Stage
A 0/3  (0.0)
B 9/6  (33.3)
C 2/9 (22.2)
DO 3/3 (100.0)
DI 1/4  (25.0)
D2 11/14 (78.6)

EREBLROTELT, 1 A2 HARICEER
(EOD 1) #ER & N7z, stage C BEIZDOWTI,
TyeIBmH2ANZ, ERhENG 114 A%IC EOD
1 DBERPRDOONI. 7o/ BETADS L,
FMERITIZ3ATIR, 2ADPHEENENLL, 137
AH, % EREBIrELTBELS, BYO1AK
BERBRFRO b, HokIVE VEENHT S h-
4 AT, 3ADZNRZNI2, 14, 204 AR, stable
disease DIREETH Y, 1 AiX16F7 A%IZEOD 1 ©
BEEISAD LN,
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Table 3. Results of PSA-based RT-PCR assay and clinical outcome of stages B and C

Positive

Negative

NED for 13 mo.
NED for 21 mo.

Stage B

EODI after 6 mo.
EOD 1 after 11 mo.

Stage C

Post-ope, NED for 9 mo.
Post-ope, NED for 13 mo.
Post-ope, NED for 15 mo.
Post-ope, EODI after 21 mo.
Post-ope, NED for 11 mo.
Post-ope, NED for 13 mo.
Stable disease for 12 mo.
Stable disease for 14 mo.
Stable disease for 20 mo.
EOD 1 after 16 mo.
Post-ope, local recurrence

% =

PekDMmEEE < — 7 — & LTh PSA ERIEIZ,
MR B ML hoswmash, mMAIT leak L7
PSA ¥ V30 2 BEBBINTTHIDTHY, HENE,
H5WVITEREIEN L EREBOBEL LTHO—H
*ETA. —h, SHEOKRET TR LS FENZRIE
X, PSA ¥ v DEAIFETH S mRNA %Ml
Dw—H— I L-BRETHH, PSAmRNA 285
Al A M & ) EEFHEHL ) 5 HREVZ .
mEh ORI REMIEORBE A HRELH S &,
Handy 52 130 QMBS % 58 L, i PSA #
% BV CRiERE % i LBRRORE LRI L Tu
5. La»L, MBEFICEHEL WS PSA Y 37 %
HA L7 immunocyte D LEMR D% & & BRI
EBTAHZLIIRETH -/ LBRTNE. ZORRE
FERL D AHFFWRT 7u—F& LT, 19924,
Moreno 5313 stage D DRI BRFEEE ORI I
£12 PSA RT-PCR & %17\, BEITEMEEH M+
KCHEETAILEBEL TS, bhbhdEsDH
HACHE UCIRET L2 R, RIS stage D BEICS
FAEVEBMEA L 5N, PSA RT-PCR &2 X A0
i/ NEERH OB SEITR EN/ b D EBRL Ty
5. 37, MEFOBEEOKILDAZ ST, Deguchi
53, B8V o/ SEEIC PSA RT-PCR 12X 5
DFSWEEBEL, M) CEEBICERRAE
ThHhHERELTNS.

SEOKEIZBWT, REENVREEED) b,
stage B D 6 AH 2 A, stage C D9 AH 2 A% PSA
RT-PCR 7 v &4 T BiE%RL, TORDEBRER
bR PSA RT-PCR 7 v £ A 5l #HEED
B /NSWTIZ DO ds - THERSRD b2 L iF,
MV RBOBKRZH DR, & 5\ id under-estima-
tion DIEEMERET A bDTH L, F7, Hic
PSA RT-PCR 7 v &4 CH¥ %R LR/ NEED
WEESELAIZL 22D 6T, BKRBIZIE no

evidence of disease DIEFI RO LN /- Z &, M
ICHFIET AEMREL 3 L b BRIRB BRI D
BAELLEWIEERLTWA, ZHDZ LiL, Liotta
LOBERERY EHETHLDOTHL. WTFhict
Y, PSART-PCR 7 v A2 & B0 FEZMEEE
BEOW/N - BHIRRICOLNY ) AWML HDT
BY, SHEREFAKEESCL, B40BRKEALD
MELBRITNRELDLEEZI TS,

Lt L 72 PSA RT-PCR 7 v = 4 @ over-estima-
tion DREDMIZ, M IZHEMEAEREL TN T
b, F7 vt OBEELTOL N)VD PSA mRNA
L2E &2 HlTHILUE, BEEICES EVIRA
PEITFONS., TDOHICE LT, Memoral Sloan
Kettering 25 OHES T, R O~
BIERL Y /%7 T3 % prostatic specific membrane
antigen (PSM) 257 0 —=> 7 &h, PSA RT-PCR
7 vt HBEHET PSM RT-PCR 7 » 4 ThHttr
RLIBIFRESNTNE., ZDLHIT v &1 DR
Ermob TRICERSALNSG—F, v—h &R
FOER, PCR7TLI— AR TI42—DFHA
YEEZAHIEIZINEEREPET T 5 LETRES
nTBhH, FFSHOBKRICAEEZE)IZTT vt
ADXRELFERUMOMENBEL/NNT Y A2FEOT L
PLEEZEZOLND.
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