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W EEATH RIS HRXFNEL, ERARETNRTARTEESHERZ K.
AERRER, ARAR—EERBRINERSAXRIEATEARUESHELE. IMAZHRESSBEARHNARTENREERRTRY, HER+HEH, 1

HEBERF, ERRTEARNZHER, ‘X ERANERAESBUEE. —THRE012FLH, BREAGHNNESHETARITEERKIETREFSTR, REXBERBRE/N
RESZATRESBEE. XMERRATHFSERT, “EE AREARHLIERANKA. 2

FEAERYIE(E 1R

B, BENRFIRENRZANEFSTRANAE, XMERRBLLRERT . BAFMFRENEKTNLZRBSEI—RIMERNERXF, BRSZEXNERATELTHER. 1t
5, BRERERERNLEINFHATETE. BMERNRERBAMSEENLERE BINEmE) , dkapMEnFERTEERTEERANXS.

EMETNEE ‘RRE (BEER—SET) ERLHS5ETERT28%R. B, ETMEND FFEORNHRE, RITEBREEMIPEIFS RNEERGESENATHR. #
SN FRAIUFEREIRETIER, UABARILI MEIEER, IENEEESEERERRTHIURENST. MNEZAS, SE5E2FE EARAFHD.

SHARERIENERREAMBEIAMHTEALS RS R, BERAREAUSIHEZHTA, S BN EE, RELALBSREMRE, EEENREENERSSHREEE
M. BRNAAEEERRNEES:

o ILAREE- BT EE MRS ERMBRCAL #1 BRCA2 B, REAMNIBENERER. BAYS WNRFBAZH) ARBREHLERINHIFMNEANRE, ERAEXENRE
K INILARE & ERIATHEM

o #ifi7fE- DNAEEERE (WIMSH2 ) WHIAERAES B LREUHIFSAMEMERE (HNPCC) .

o FRJE- RbAMEINEIEE (tumor suppressor) BIEIE S SEERSMREMN/LIMETRENEE. N THRIZBENEZRE, 8% RbET,

XEFIHMBEEEREMEHFRE, HEUUSENE, MENTREEEMANER, SIR5IHESBEENRIE,

BEXTFXMEFRIN BRI UTERObert A. WeinbergFrZy (BAEAEMF) (The Biology of Cancer)—HE—E5EME 1K E,
HERB R

E BB (proteins) & RIS 12 (BPERIR) (translation) EEFmRNAR “f2i%” IHEE, MMRNAR “fRIE” If ge@@I R (transcription)idi2MREH. HEERREHDNANKEREN
MRNAKIRZE, MRZETH MRNAX ATRESBINEEREHNEARMAR. EZEDNAE EHIEMZEE (nucleotide) BRI AL S HE AR L AN,

DNART BRI B, AT TUEF AR T FREIfhRE R T L.,
RRTRIRM
BERBRDAAE. F-LXZEDNAEERE - H/IMEEFRRERE, XFENREFARRE (point mutations).

HiZNEER R EERNADF, SEMEEREEIZN— 885K, XEN=( “BB° ®KiFAERF. UREAFEREL: “Thefatcatatetherat” XAEEH6IERF. HEER
THRAEMXHNTL: “Thefatbatatetherat” 3 “Thefa' 5 'Thefatocatatherat...” AEARTRNFZMEVATERTRHNUBEMIER,

RN = R TR R RRE A T =B — 3
ENRE

HEBFEEARENPILER XFERHNEAREHEENRK, BB TIN5,

stop codon mutation

EYRE

MEBFEEHREER(amino acidEANEBAR. WiZEARMENZMRAE T ARERTRNIBAESSER,

amino acid mutation

BIRE

EXRFEM— N HLAMEERSEZ MBS FRE RS A LI BB FREIRER. RETANERRNERRKEETE.

misread mutation
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Szl

BERRTHE AR REIRAEDNARE, ME B EEREK(chromosome)X—BE Lo, XLEBURITNBA, HESRIRGEKR RNERTEE, EERHEMTRREMAKA LI
REMEEEANERSS, RERD W REEFR.

AIRERERBUHFERRANIRE, EAFMBERKAEE, XL XENTNEUSHAXSBAEEARERK -

1 XEERRERNMUE LT8R RI1E SRR RENE.
2. BEEMBHSHE R (transcription) 2ERIE NS L,
3. MRMBAHWAIUERERRNEZE WMEEZERET) , SRERKE

HHNSUE—LREDPRERL, FRTUEATISIXLERE, 0 IMFE(leukemias ) FIHEE(lymphomas) P& I, MESLAMEEMMERRTE L. i, 9SM2SREEMR
H]IE90% LA EAYIEMRBEARMIE RN (chronic myelogenous leukemia) FAAREEIUEE], REFREN T 22SEBAERE, BEND2SHETA “BEREHR" (URIMEHHSH
A) . XENSUSHT REERablI=%, 4,5

Hitt2® (HER) SHMIEXNEEEETARSEHKERE (Burkitt'slymphoma) , BLEFHEIE (B-cell ymphomas) 1 M.

HREY 1

EFEBNERY 13724, EEDNAZH(replication)ZR2HI™E “KH" . HRE, MRELK (chromosome)E—KFEFIHNFR— N ERAMBHFSIERAR. XRSHTEIX
IHRVEE (genes) ER A RIFS D, BRI EKENERAFEMEE, UETFENIKIF LR T B SR BRREE, BRI EREE,

gene overproduction

BNERA LWERIT AT URERNEE, SR MERMYMHMRNATIZAR (protein) WEESM, MTHAT. EFRERTEIRREFAERIMIIMRNA,

XIS EREE T ERAaT, B2 EEEARPHNRE N, NMREERE (oncogene) T #8XIS, AAERMNILERIE(overexpression) o] SEAAMAE KHIKIE, FII0,FZERHIMyC
FEEEBY 1 (amplification), FZLAREMIIEEHErbB-28XHER-2/neufBERKI . ITHER-2/neufEREMIEH AT EEH XL EREAE ARSI,

EENSERAINETREBEATHNS — AR R, RANMBELTAYNEENER FRREESEKNER, —MEES5HPHNERMMMRD (multiple drug
resistance ZEHHAN) . XMEENFMRAMIR LNRED (EREH) . CREFBUMNABRPHLESF, SEMTEY. IMBREDYIEUR.
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TEXHFRREF, DNATTERMAR B (chromosome) HREMHR, AEURAABHEN. EMUEGIFFHR, @BIHERER (oncogene) FMEMBINHIER (tumor suppressor) %k
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HFEHIEIR (replication errors) , —MNERF—HEREREEAERAEFIRILE—R, XREFERTE (gene amplification) , AAXMERMEIFaBHEEERER, MERWSH—
W, FREBELTR XEERATEHTFEHEENANRECHERRGTMESL,

IEREMEE

FEEFRSEIMRBENERFENEXRNERNRE, BTFARIHNIZHUIANED, SEFHNRBEIEREMIOBMHNRFAR. XNSHREAISHI D, BREEE
PEIERE G (ESTEEMEEX) ME—TERNETF, BAREGARTHNE2ISREGNS T —NEHIZ,

EUTHEIES, REERERRMIOEIE, EHMABROINN, REARERTYMINHIREZRNAR (FAR) . HERE, —MRAISHRERE, ME—MREEBHRE
[
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FERFBATEETTDELN. EENARARFI6IRENSF, ERTEMEARNREEES TS, EREBE100, ISREBEANEFEEFARTRE, mEXWARS R, XTR
BFFEEEAREEIFRER, BaiHESN. TRERERE, B—RET2HHRN, BRIIEREGSEEARN—E AT,

RMEEETW

R TDNAFFIRIMZ SN, BERFEAIES —FDNANREBRREMEN, AR TRERHREDNAFG, ENXFHREREIMERPIDNAFS, FRLEMARILEE K
(epigenetic changes) » RIEFMETHELUTHIMEE,

REL

FEHL TG, DNA B —LEZER (nucleotides) EEEFRE(-CH3) RINEIRE EMHEAE, XHHDNARELHEBDNANE—XIEMAE, BERDNARELE R FREMM. WA
R, RFEANEZHZMERNTE,

ZHifk

TERBHRIVBEE T W T, FLEDNABIENARE BEZHE (-CH3CHO) BURMTMRAE. XHEFHNNESHONAMAZEANEEFANSS, HHEERTRANILE. ZHERNZIDNA £
HZBEMDNA LRREFS IENERE B aEEaT MR XN — R,

FSER, BSERIEREEUASERT.
REMIR

ENEMNBEMENEE, THMEARISHESHEARETMER, MXMELREANERZRNZR, SBEXMRTHNEESH, —Riik, BRRTWARARINZE, BRI
B—FAN R,

PES
BARZT: DNARMEETERAKRFIEENEHIHEIR (replication error) A FBALZEHR (random molecular events) MRTHEKR, H0, KZEE (DNAPHEERE) PSR

ERFISBREER R (EEDNA PAREFENFE) . MREXMBTRBRMMMIE, WATESERE, B8R, BIEHETEEDNATESHE Z BINEESRITRMER. X SEHDNANIE
FEHIHEO; MRFEE, NAISE T —ADNAEHIZZPRENEKE,
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EERE: REAEANE (RAR) FEMELTER. —EEREFEARESE:

<

B — XRRETHEHRER (mutagens) Z2—. 4T (radiation) RREBHNRLIFLY. FEMENEINERTRMENERRE, KM (UV) BERRE (point mutations) .
XEHEE R DNATUBRERIET R, HSRS M, AUMETRENEAERE, SAXPEIMMNERSREENRERX, BFIENE, B ESHONARGR—FEERBE/MHTEN
ETENEEAT AR,

LT RTHERRIMLEN S RN —TRE, EXMIFF, KIMIIONATURLER “STE SEAMHEHET R, XYL TONANE, ERREERNIERTESBURAEE K,

AR (EbanEM) iR EBEFRRAERFNREERRTHRS — MBS, XFMLUMNBENETRNER, HARSHARIENMBIARIR G, BHFTEERMHIDNA, HAIES
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e ERRSHEM B RNFESH RIS, WASEAERRHRIRFEREEFEENDONETH, FEMEENTAG, BMBRHEREEM, EthRAMREDERETRONT
FREM. 6

ZER L PR R IMER A B R ERSIIR. YIRIENFZRFBEHNEIMEERIIA NS PREBENEEELREIERKE R, 7

EFREIRE (LIDOLHCTEE) LA RATREN. 2ARNNZINERNHTSSBRASEERS, ERKIERSRENNEMERTERZ. 8 XM, IREFENZEZNE
BRBUTSSEUEE. 9 WIRFEMTEF SR IREXTHIEN, ERXMERNEFHALMBBENNG, BER RS AREFEREIRM. 9,10

HERTR: BRINEBETHE, FEFANEFYRESBRE, VIR ENSDNALSHSDNAWRLRSES, THTEBHNES (replication) ZHER (transcription) o a0,
FHENEHBRLRETRRTR. FHERTRERASHH—MUFENER; BHBRKRERTHEETSNR~ &P,

IBMRIE: BURAE (chronicinflammation) FJSHDONARE, XERHERAFAMAAF~ENUARTRAE. Fi0, FRABRSASIREERIE. TRESHSNEENER.

SEHE: ENRYHRINGEENZREY (REELN Amitochondrial) , FIREFAE—LEAEYR, XEAFY AR BB AERIFAMEMDNA . XEREESFEY (ROI: reactive
oxygen intermediates) RIEMREZERSIT =L, MTFFAT.
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EEEREMIATEESBEENLREX, HRESHEET (BFERGTATIMEET) BX. 11,12,13
SEHARIR

TEBLHH (mitosis) HAlE), MREFTEEIGAEEN HIRFRERINRSMERNDEIH N FART. XMXBNERESBIFEGEEERN~E, XMARELIETIMRETSER,
XME IR REREHE S M N RAITAM, N EFMR, AXMNABOEELRRETSER.

MRE—MRNRERRIEGFE 6 ARIEIRE, BABARREELR, SRPRFENTFHARBELTBERER,

AEMRE

FERANNRERSBENEREX. BEAIUNSHAXSERE, FESHHFSEANASIEKEERR. —L&5E (BEYRRFS) ETIEECHERBNIIZRAARNERSA
PMSHER. BENNDNATLURARE N EREMBERNER. 14, 15,16

FEUUERSHERRE, thil: FRASBRUEFERSE. 6, AANHEHRATREI=EESHENLES FRINEHRS. XEAZDFAIRRGIRERN “Z0E" 4
i, HEFCIIE LEENR. RSERSSHRENSE. 17,18

EARSERERTHNERN, BRI T I NSRS SEENET,

BEFHRE

REFR—RRAENDNAFT, TRIEMDNALHN—MIBRBIZ—MIE, REFAREIHED, REBALIEREFHENERA LRUE (ETERRT —MREF)  BEF
WEER - 25 Mt (Barbara McClintock) &I, WRELERS THENRRE, 19,20 AXNERABSTRENAHIZEFEF, XEREFRAETENBHRE" BRix “TUMUEDIEE
Bo RAS0NFIANXKERAMEET “KE “BREF. 21

TERR R EF SR B AT EEER T REERE, REFHER () H— P BHENFFREEERTRNEGE (WATE) . AMERERNEEFRIANS ALRREX,
BB, 22,23,24
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HERRE DL
ERTH (RT) BN

o EAMNSEXRNSHTXRATER (BIDNAEEERER) HN—RILESSHH,
* REMBENMIAANZHBERT RBERTSMAZMEARE 2 AL RN,

DNAZRZE

o HRTAFRMRN: IXMEIHLIMEER (RRL) , FERK: RE—IHEL I REGKHLEE
* RREL
o EMFREEIIAESMERNAMRNA) R H=MRERMRN “FF * (FBF) REMELAR.
o EMfERMEEEDNAB—MIERBSEEARTE2AEE, ERAREHRRECIILEREL R YHRNTMO L.
= EXRT-#H (BRY) ZRFEREAREHIEEE,
» ENRT - WA ENERFSHERNESERIENEA R,
= BEIRE - MRNAF—FMEEHBRNER RGNS BERB FRERNER, BESEEENHETENEDR.
* REFREHT
o Sl - RBARRIERM (BK) HERHZHR,
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