WRACE 42 : 781-785, 1996 781

U5 iR & R 72RIL IR B RN )~ SEREER OB T 2]

RAKRFEFMMIRBFFERE (EF L8
£ BHR ¥ H—, BELLT
WA Fk—, £H B, FE KR
= OAAT, ANEFALC, i Thii

AR ZBRRRED W ERE
KN FHE, AhE B

GENETIC DIAGNOSIS OF PELVIC LYMPH NODE METASTASIS USING
FINE NEEDLE ASPIRATION SAMPLES IN PROSTATE CANCER
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Kazuvukr Yosuixkawa, Kunio Ono and Yoshinao Hikicui
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We have developed a highly sensitive method to detect pelvic lymph node metastasis using the
reverse transcriptase-polymerase chain reaction (RT-PCR) with primers specific for prostate-specific
antigen (PSA) gene. Fine needle aspiration biopsy (FNAB) of pelvic lymph nodes was performed in
24 patients with prostate cancer. Each aspirated sample (0.05-0.1 ml) was divided into 2 parts ; one
for RNA extraction and RT-PCR to detect the fragment of PSA mRNA, and the other to smear on a
slide glass for conventional cytology.

The PSA gene was detected by RT-PCR in 11 FNAB samples which included not only all 6
cytologically positive and 2 cytologically class III cases but also 3 of 16 cytologically negative cases.
The PSA gene was not detected by RT-PCR of FNAB samples in any of the 20 cases of bladder cancer.
Thus RT-PCR for detection of the PSA gene in FNAB samples may be useful as a new diagnostic
technique for detection of early lymph node metastasis in prostate cancer and an additional tool for

cytological diagnosis of prostate cancer.

(Acta Urol. Jpn. 42: 781-785, 1996)
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(FNAB) %1FoC&7-. ZhETIZIBNII ¥ /38
ERE TR IREI0EOBEANY) v sF BB P
B LC &7 406 0K TSI ) N EERT
Rg M 12256163%, CT/MRI TORBHIi3126130% T
Hot. DF 8 (70%) id N1 v L N2 OFES]
Th ) CT/MRI TRARETELRWEITH-72Y L
»L, HMREZIZIE class 111 OERDH h 4FIC, AR
e DERHFIBEE % 5. F72, Papanicolaou Ffa
TIXMEREAST VT — VEIEHRICHN D TR H 5.

—HEi A RIUE (PSA) BRIV IRMEILETH

D, IEERZRMRE, AiIVREMRECTREREL, EBE
BT PSA ORBEDSRLRERTH 5 L DIEHIC
FIHShTwa? %2 T FNAB Ol % F\v7:
RT-PCR %912k % PSA mRNA OEIZ L 5%
(PR A
MEE LOHE

1 BREMEHIRBMEISROESE Tl IR B =4
1 PSA %435 LNCaP #if2”, PSA %4 L%
v PC-3¥, DU-145 # K%, % # 4§32 TOS-1,
TOS-2, R4, ACHN, BsRBEsEAIRE YST-1, KK47,
FBEIEEM NECS, NEC14 #10% 48 BMiEA Y
D (RPMI) I THEMBEE, T7FF—+¥
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B2 T, 10CEOREANY ¥ 3EkEMA 1,500
rpm CEL LAV v 2 EERF LI

2. BISZRRFE236Y, MERELAE20BDEBRAY ¥/ ER
5144 (FNAB) OB E A7z, HikddH o2 L
DY) INEER T IT o7 VB R REMICERIRG
+ 5. TEMSUREAHCBE £ & L 23 gauge 15
cm @ tops BOERSHZ TREMIZER§ 5. LR
BRTICEH 21T, MBZEE L 0% T Diff
Quick FHICTHELZH T 5. MRMFTTLEATY
BWEXRZOHTERTS. ERIShY ¥/ EiR
EER S ShHIRITHDBEERTICBRES L
5. W5 MBE (0.05~0.1ml) 224 L, —2iF
Iy RY FVT7Fa—TIANBRERTHERERTFL
7o MHRRATA FHFRACEBAL, ROMRZ %
o720 MR EYE, class I OF LT — b
B L PSA B 7 o— ¥ ¥ & (DAKO,
Denmark) #H\: PSA ®RELBE*1T- 712

3. RNA i : E&E1 20 Y7 &Y
ISOGEN-LS (2T total RNA %3t L, 50uL ®
RNase-free DFHICER L, RNA ExH_EEFHITA
ET 5.

4. FE®ERIE - 1 pg @ total RNA 12 0.5ug D
oligo (dT) primer %1% 65°C {254 & &XRITK
%3 5. dNTP, Tris-HCl, KCl, MgCl,, DTT,
RNase FHEHI %N 2 42°C 155 RIc &8¢, cDNA %
EHT 5.

5. Polymerase chain reaction'” : PSA cDNA'*1
% I — K3 % oligonucleotide primer X, PSA + ~
Al : 5-TGCGCAAGTTCACCCTCA-3" (595-612)
PSA 7 5t Xl : 5-CCCTCTCCTTACTTCA-
TCC-3' (1347-1329) & L, £hEh D cDNA %=
T, 20mM @ Tris-HCL, 50 mM @ KCI, 1.5
mM O MgCl;, 0.2mM DFhEhd dNTP, 2.5
U @ Taq polymerase, £ 1® 10 pM ? primer
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%Mz PCR % 94°C 54, &5HI294°C 147,
55°C 14, 72°C 245 % 40 cycle # 0 iE LTV, 24
34 DNA O | KEE~DH B, R TTIAT-—D1IFK
54~ @ anealing, DNA polymerase {2 & 575 1
- OHERILETVEME T 5 DNA #TH & HiE
L.

6. PCR EMDESiKE : PCR E¥Z 40mM O
Tris BeEEYE, 1 mM EDTA &K D1.7% agarose
gel IZTES KB %47\, ethidium bromide # %5}
BT IcRE s/, PSA EEF I 753 bp (T band #°
Bobhb.

7 H¥r7uy bZkA PCR EWMOMHEEE : PSA
D AE 7 a— 7 5-GTTGCTAGGAAAAGGAA-
TCA-3 #FH\WT PSA @ PCR EYx ¥ 70y
MEIZX DRERR L.

Z b NIRIE T2 L EROMRE & B L 7.

& S

PSA % AT 5 ¢ FRTVBREMAL LNCaP %Ki
I B M BR10CMEIZ IR A & & CTH#REF L7z, LNCaP il
BETE L 1A TOFRTREFSTERTH), Zhbd
% Southern blot {2 CTHEEE L7z (Fig. 1).

B LB 0 PC-3, DU-145, EERE#E YST-1,
KK47, & & TOS-1, ACHN, N4, % ¥ E %
NEC8, NECI4 i3 FhiBHETHh 7.

FNAB ZXTIIBENETRYE TH - 72, BILRE
THEFIRD Sh (Fig. 2), FNAB EX0HIlE2
TiE2461 6 BIHSHEME, 2 B2 class II1. EIZ T8
TR ZHBED 6 5, class III @ 2 H Ol iZ Mk
ZHREOIFISBIETH -7 PSA RELRETIIM
RZHME LT XY TH 5 7227 class IIT TV §h
LM TH o7 (Table 1). 13BIICHIZIREH, Vv
INERERE BT o 7. FEHY VO SEH OB I VTR
SEBL L TH o/ EH 413 pT2aN0 Th - 7248

LNCaP Cells
M 106 105104 103 102 101 100 LY

PSA

Southern blot

Fig. 1. Sensitivity of RT-PCR in detecting LNCaP cells mixed in 10° PBMC ; LNCaP cell was

mixed from 10° to 10°

Marker lane was loaded with HaelIl-digested ¢ X174 DNA.
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FNAB samples

BC

M BC PC

PSA

Southern blot

G3-PDH

Fig. 2.

PC

PC W BL

+— 753 bp

l ! J*-983bp

Detection of mRNA from FNAB samples of pelvic lymph nodes mixed in

10° PBMC; BC: FNAB sample of pelvic lymph nodes in bladder cancer
patient, PC: FNAB sample of pelvic lymph nodes in prostate cancer pa-
tient, W: PBMC without FNAB sample, Bl.: Distilled water.

Table 1.

Results of RT-PCR in FNAB samples and clinical data on patients of prostate cancer

FNAB sample

Serum PSA*

Name/Age PSAmRNA Cytology PSA immunostain value (ng/ml) Grade  Clinical Stage
1 TK.71 + + + 136 1I T3N2M1
2 T.O.72 + + + 110 III T3N2M1
4 K.T.65 - - n.d. 5.8 III T2NOMO
4 K.H.55 + class III - 10.5 III TINOMO
5 K.H.61 + + + 60 I T3N3M1
6 B.K. 55 + + + 3.2 III T3N2M1
7 T.N. 62 + + + 8.4 II T3N2M1
8 §.8. 60 - - nd. 35 I TINOMO
9 K.S. 61 - - nd. 5.1 I TINOMO

10 G.T. 79 + class ITI - 5.1 III T2NOMO
11 T.A. 60 + . nd. 3.2 I T3NOMO
12 EW.76 - - n.d. 25.1 1 T2NOMO
13 K.S. 70 - - n.d. 1.1 11 TINOMO
14 M.N.66 + - n.d. 2 I T2NOMO
15 E.T. 69 - - n.d. 11.8 1I T3NOMO
16 ES. 72 - - n.d. 4.5 1I T2NOMO
17 E.C. 68 + + + 3,820 III T3N3MO
18 Y.S. 65 - - n.d. 62 I T3NOMO
19 G.K.57 - - n.d. 17 I T2NOMO

20 I.A. 67 - - n.d. 319 I T3NOMO

21 LA, 67 - - n.d. 5.9 T2NOMO

22 H.F. 70 - . n.d. 85 III T3NOMO

23 Y.S. 61 - - n.d. 21.5 11 T2NOMO

24 H.T. 62 + - nd. 3.2 III T3NOMO

n.d.: not done. Clinical stage : decided without the data of FNAB. * Conversion to Tandem-R PSA was mabe.

#£104 B X hfiE PSA LHA. fEFI111E pT3bNO
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EOFEATE LD TREFRATHBY

LA L, FNAB O#ifaid LiIZ LITHEE L % 545
A% 5. 1. 23 gauge DHlEHIZ L % FNAB T3k
WENMBELSL R, 2. MBEORRADLDY) »
NER L RIS N-HRSHER S hBHR S /2T L%
7— P ECHIREOES TRE CE R WIEEFH A, 3.
) NEERARY 2 SEITRE T HAEREEK & SR AT
LWiGEDHY, LIFLIE class Il ¥ L2 &1
%75 class 111 OZWIZERRINICIZE o 72 K BRD L
V.4 NS a0 -RETIFS% TS S —VIZTIE
BT 5255, ZOBRRRSNI-HEFENED LA
WhbH COLHIERICLEHVHRZOESELHFL L
TWh.

—7%, RT-PCR EiZMED mRNA L 1) cDNA %
MEEICHHEERT 25 ETHS. RT-PCREICL S
PSA BIZFOBRBIIHAEBRAICTHEINL TV S,
Wood 5'7 i1 sense B1800~8170 5%, anti-sense
957~975%8 % % FI\* 176 base pair ® PCR E¥ % &
BEX VI L T\vw5b. Deguchi 5'® i3 sense
858—~875, anti-sense ] 1592~1610"T 753 base pair
DPCREYLZ ) YNEELEHIVBREL T A,
Moreno 5%, EIR S (£IRK) i exon 34 D
PCR primer (27T 214 base pair Tl O #ifa % 1k
LTw5h. Katz 5'912 exon 3-5 B ® PCR primer
27T 710 base pair THLH DOHMIfEL% degoxigenin 2 &
) enhanced PCR IZTHRH LT 5. bhibhd 6
BIOKRMMEZLEKR L ) PSA EETERE LTV
Wb stage D BITH 5 72,

Isuraeli 5% i3 nested PCR |2 CH7- %2 §i B
HREPUE TH % prostate membrane antigen (PSM)
IZDEREFLTHBY, PSA @ primer £ ) PSM »
primer Z V7213 ) M DM ORHREN S
PolebBXTWE. LaL, bhibhd PSM O
T PSM 3T~ ORBEMEEARICERLTED
BRERBIZZ L7 MEF > TNMITDONTE,
Israeri LIXEHRELEBEREFZOZAEFN1HIZ PSM
DEREBHTVHH, Db bTE, B,
EIER, S0ICREATS PSM ORESZD ORI
7o, ¥ 512 Cytogen f£ > PSM B 7 o — > ¥k
(CYT-351) TRAERME % AT o 7275, BISLIRIE DRI
BEREES, MEEETLRE SR

PSA ZE4T5H LNCaP b hRTTIAEMR & b i
i L7z total RNA & ) bivb VB D PSA primer
ZHWT, 753bp D PSA BIZFICHERHLBETFO
KiF 2 HIBT B 2 L AT E 7. PC3, DUMS Tl
HTETHMORBEMB CIREBETE 2D 71
LNCaP il A B AT IZ & 1 1098 0 A 1 B3R
#1121 {0 LNCaP #if2, 0.1185 D mRNA A1
THITREDTTEETH - 72,
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BROBE YAV B R EREISERICLY
£7% 575, RT-PCR % fivr7- PSA mRNA O&K
R I RE SR DMLSEM B B \V IZ BN L AR
IDLERTWVAH I EARENTWVS. Deguchi
& 1) 13 20 DB SRR AW % 51T 7o FR B B SL AR
meBDY I 8E & ) PSA mRNA AR S
RT-PCR (D 9D ) »/3Hih PSA By o—
HHAEEAVWTHEOANKRIE SR, DX HIC
RT-PCR 3 RFERETHIRE SN WY »/3
HEB v R TE 5.

FIThhbhiIERAY » /5D FNAB FX %
BT RT-PCR #£12 & 5 PSA EIZFOBEIZIEA
L7:. FNAB EADMIKLZ Tid2461+ 6 B 255,
2 BIA% class 111 Tdh - 7245, BIEFZH CizHRZ
D 661, class III D2 FlDOMIZHBZEED 3
BIBESETH 7. DL ICHETFZHEIERD
M2 A% CTREIRE N BBAY V3G D
FNAB 3V v EER#TTbRITNITE L WDT,
DIVOAL - S5-I WARA | TR K WAL >N DY AR

I E T 23 gauge DHISH % F W T4606] D FHBA
HEEIE) Vv %E D FNAB %47 - C & 7225, i, &K
g, EBIEEL COAMER IR LBERL TR,

= @

CTIZXAEBRAY ¥/ HERZWIZY) »/SHidT 2
em B EIZR bRV EBKHTELRWR BiERNY o3
HEBZIHISI LT MRIZCT 2D TiE:
Ve BBRAY VEHR ML ) O PSA BIEFOR
HISH IR O R » SEiEBOBME L 72 56
YA 5.

FBR M EHEH T A% B (07457366), FRL74E
TRINFIESAMERESE, OBBZZI1T7:.
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