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THE PRACTICE OF THE GENETICAL DIAGNOSIS
AND ITS PROBLEMS
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From the Department of Urology, Gifu University School of Medicine

Carcinoma is a genetic disease. The malignant phenotype is acquired only after several
mutations lead to derangement in a variety of gene products. Traditional methods in molecular
biology generally work on a “one gene in one experiment” basis, which means that the throughput is
very limited and the “whole picture” of gene function is hard to obtain. In recent years, new
technology, called DNA microarray, has attracted interest. This technology promises to monitor the
whole genome on a single chip so that researchers can have a better picture of the interactions among
thousands of genes simultaneously. In cancers, the detection of minimal residual disease may have
prognostic and therapeutic implications. Molecular tools are being used more frequently to enhance
the detection of minimal residual disease in many types of cancer. Reverse-transcription polymerase
chain reaction (RT-PCR) amplification of genes expressed by the tumor in a tissue-specific manner is
the method with the highest diagnostic sensitivity. Quantification of tumor mRNA markers expressed
by occult circulating tumor cells may be of prognostic value in a variety of neoplasms and disease
stages. Medical professionals need to understand the basic concepts and principles of genetics ; the
role of genetics in diagnosing and managing different cancers; the ethical, legal and social isseus
surrounding genetic predisposition testing ; and how to manage long-term care of patients at high risk

for cancer.

(Acta Urol. Jpn. 47: 825-828, 2001)
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1 Ploidy

Ploidy T131,786( D XBARETEE CH o7, %
DT renal cell carcinoma (2B L Cix178#, uro-
thelial tumor (ZBJ L TiX64F, prostate carcinoma
2B L Tid269 K FE T HETdHh o 7. deoxyribonucle-
ic acid (DNA) @ ploidy % flow cytometry (FCM)
WKEB 1D DEEIC L 5 THEMA % diploid
& aneuploid 12515 Z &, MRAHOFDOSHD
FEDEEBVRENTNT, INSHIIH ¥ DLW
EME, BREEEECEET S EPHIDLNT
wab
2. EEEF LENGEZT

Oncogene Tid71,964M O XEKARETTRE T H -
72. F®HT renal cell carcinoma (2B L Ti%2064:,
urothelial tumor (2 L Cix66%F, prostate carcino-
ma (2B LTi3325%, germ cell tumor 2RI LTIk
4,050 R ETEETH o 7. BBIETF Heras IZIEE L
HRIERIZF LB L 1BEFZ TR L -TWT, &
EEY XIEME O guanosine diiphosphate (GDP)
Y Ny LR MBBOMEEREST Y RIETF
OBERBIIEE Y /87 OBEFBHR L UCREIIC
BREFRENRTWD. BEY 57 OBFBBILRER
HFMIZEEBH T &% A. Tumor supressor gene T it
1,970 O XA ET R TH o /2. £DH T renal
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B HfERE C IR BIZFO—fTH % von Hippel-
Lindau gene (VHL gene) OFE LTV 5 3 HEGE
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D—HTH5 ps3 DRIZFEWIIEEDHEIZIZ
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L7-BfsExt 2 oMM X Y fi L 72 messenger ribo-
nucleic acid (mRNA) #NA 7)) FfE—- 3 v &
€, FDOTT7F V% DNA Fv TiAH) EE TR
HEBHZLIZE 5> THB LTV 551EHD mRNA %
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AT LICX DD genotype X RIT T H T EATE,
BENIE U 7BB DERAT I 2 5
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Molecular detection “C1327, 1054 O SCREASHR IR 1T
BETHo . £DHT urothelial tumor 2B LTI
2714, prostate carcinoma (2§ L T i 1934, germ
cell tumor 288 LTS3 MRETEETDH - 7=, M
R RM L EEFRBALTH S (RIZBEIC BT
% prostate-specific membrane antigen (PSMA) %
7213 prostate-specific antigen (PSA), tREEETO
cytokeratin) D7z%, #h%I— FLTw3 mRNA
PHEET S BEIPEERELHT RNA 248
B2 LT DNA DERKE %17 - 7212 2D DNA
%% 212 polymerase chain reaction (PCR) %479
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reverse transcription-polymerase chain reaction
(RT-PCR) ZF W CHEMAICFRMICERL T2
mRNA 2B 2 HFENBREENTELY ko
PCR &%id, =< W% A2 7—-TCPCR 2TV HH
DNA %I8IE L 7-1%, HBIEEY 2 EXKE THFTT5
EVIFIRTIT > CELOERRIE TS - 7228, &
% PCR DERACHTEEL % o TETVBY
6. BIEERORER ) X 7 ZH L MEAFERIE
BIZHRE CTRIREEF TN TOMBICEETFRED
HAHOIZ, RERMICBHTRTH L. AEMIRT
THALICEE§ 2 BIEFORRERLE L TV A4
WHREDEZAPABEBLED 1 ~2BUTLEZS
NTWBED, ZOMIZSBIEH RNy 27T 7 FHS
BADFREIZEERRENZRLLTWDH DX, /2
BRENTOLRVWERETFEEORENS5 ~10%H 5 &
2 5N Tvwh. World medical association (WMA)
3, "WV UFEEDOPTR FERNR LT LESZAY
ZHRFEICHEDL DTN CORMDIES L LT oEiE%
HELTWA., ZOHTE MR LT HEFEDFE
MR DL E TiE, BRPRENIZEZEDDH DB
HHENVIERDI-OTHHEFHE L, TOXREW
HEAHFARICERMNTH - C, IROMFE LB b
& o TR E 7GR I BV TEENMED 2 v
EZ0HFZ & ORI, BARMZREEEZD 2 ThE
ZbRVwELTWA, T/, 5340 WMA B&THK
RENLBEOEFNINTH)AREETE, AH
EH L LI-AEYREFHFRE L OBRZEIZBTIE, #%
BB \LEE OBE L RO L BUR T T HHEFH
HHESNTWE, TNHDES® D LIZHETE
20004E12 A 208 ISR, BAL, BREEXRE, B
BAfirE (MBEORFR) LYk b7 o - BT
FICHT HEEIES (R) PRI TS,
(http://www]1.mhlw.go.jp/topics/bosyuu/tpl220-1-
6.html#tbessi2) .
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BOBEFZM NS LIIRPICERZEAL VDY
M, BEIEFR (genotype) DEALDIKI L LT
DR L VTN TS FCM 124 5 1 Hiladh 72D
D DNA BDOEEVHED L T ABRRICERLE L
TWaERbERREGETFZHEER OGN

BEEFEIANVAZIEREIOER SN M
B BIETF O RBERLTWTHL ENAETTHlg %
B S B Z Lidzve. 19824E 12 b b RERKFEMIRAAR
& NIH3TS #ilaDHE % BEMICER & 5&ZF
H-ras 2% R 8 72'0 MBI ES IS EET
LIERETFD, | HRRER, 2. BIZTHIE 3.
BEFEEREVIBLDI bEAPEFRLTVA.
BEFOBERERIEES v 7 OBRRHE LTR

RENZIIRE SN D, BRMICIE Ha-ras, erbB DB
FREBPFHRARDETFLEZLNTVED, TXC
DHET—HLTwEbIFTEREZWY —%, #H
fE{EF 13 Knudson DAL RVl Shi. 1971
£ Knudson 3Bz B L OIEERME OB MALE
DEFEERORETHIBT 2 O3 2 B DOBIZTER
WKLo TRETHEV) 2Ly bEFT—2REKL
7212 2k heA Y — e, BEMEOMHIE— D&
BFVETEA R TRAREBELZELTNT, £%D
S 1 BOBEFEICE o TENBEL, —HIE#E
DL 2 BOBETFEMICL o TOUANRET S L
WORR TH 5. BEIIMRHTH - 2B TOY
BADRENEREND Z EIZX Y, BIFHEEZEFO
BEVERICHER SN, EBIHEETFIONEEET
AZLIZE N EL I LBIZTFHOLYD, EF
AR RIS L BEF 2 B OBRIL 2 L EE T 5.
Eibici, 1. FARZIOT7VIVORKERRER,
2. WHELTULIVDRE, 3. AL OEARERED3
BIsEZ bNE. —REITEIHEEFOLERITF
BARBORTFEEZ LNTWAED, TXTOHET—
HLTwAbIITREZWS fERIIEOEMEICD W
Tit HE &I L A2 REBREFN L2 (5LE
MR, MEBHEELRLY) DATH-72. ZRTHED
AR ESE BN SCE L HEIT 5 2 L AE
RPLEPOONTVE, HRFTTF 7670 T S
I ED SN, ZHROBETHEENIALIICINTE
72. SHRERA N A7V 7 VELT, EETF
HEEER BIHOMFESS, REOTFH L2H, EELDEH
BRECHLVETHLDDFEBILEELRT —< L
25 T\w:A. DNA F v 72 X 5 T single nucleotide
polymorphisms (SNPs) 7% & DL E@IT D275, &
HEHRE L BT T DOWEIE/ REEIBRDENT 2 &% 1T
AT &HTESL. DNA Fv 73, ZEOEETFDE
HRALR, SZHELFRRICHBTTHIENTES
B, INLOFEY HE, »OREIHED ST LA
BEThDH. BAETIZIZRONTVEA, EVFEERIZ
BRI OBRZRICES T 5 BETFIESEER IS
tEZzoND. L LEBRMEHIYEY ) v 7 TES
HERIEIROENTWE 20, BEOLIABFDI AT
@D cDNA =4 707 VAL, EEREOCAEZIZE
o T\, ARIIBRIETORE L TER ORI
T ABETFRERBABRDOT - I N—A2HETHZ
EAT XY AR K D EE) 2 P OBIRDTRE & 2
5Td 5% Single-nucleotide Polymorphisms (3
BABERD) A7 2 R21ZY, HALRKRBEOREH
VErMPT LI LIZORNA.

RT-PCR BEMREF ThH- 72720, REFER LR
REEDHER L o 72, MERB IRV TV A
& PCR BT, ¥—<HA 7 T— ok LE
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gtz —ffb U7-#28 % A>T PCR TOMIEREY D%
BOBAER ) TV A ACRIBENTT 5. BIREDOE
BOBRELERLCRLZENTELD, kI
REEBNTHETH S, bivbh b BEN I EEES I
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BIEFEHMOMEB LUBBELERTHIIH72-T
i3, EMIIEREBICFOFRICH LT, 2EAD
RRIZEDERFOREFHBEHRL I LD, BT
FTRREmEER, TOEHRLERBIUCERREY
B 5 LS, BRESB X UZFOREDLENZEL
WIH LB e RET 2UELNH 5. T 7BEF2H
DRBLUBERLERT H1h7 5T, WRED
FUPZDREIIH LT, EEH, LY, HE0%E%
BREMEHIATA A HEH 2 BHT 5 LB BEER
5.
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