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FEIER R AT BE M IB AN, MBERBMRAR SR SERRRANBEG R, ILRTEFRZLGLEL , HLEERKNONAFSIZAM S, ERFRETEER RE/LMZHERK/INEN , EEZI
REREMERRRE UMK L,

NEURI AR R AT IR A ISR T A, ERERNSERELSERE. FAENNRMA T ERAEAERXE , RRMHENZEZAENNER.

ERAFAEERE

}E?g;@g%ﬁ*E‘]-ﬁ—#ﬁ?‘]?‘ffﬁ%igiﬁ*ﬁgﬁ(Qenes)ﬂq_%&U%TFﬁﬁﬁt FEEE L HRZIIRE, MMEFEKERIES ., BAXHOERISHDNABENERES ZEHRE AT kM =B EE
AR MU,

T RRREEE , ERFMDNAXANZE.,

REUCEME BN R IR TR ATALRR. MXFRTALE IS R0 AR F A EL T — BN R AR AR ZRARNITA. H8 T AN RSN T S AL A
MARBATRE EZEM, XHE BEMRRIRG T S FE S K RABATR G MEEN . SEEARAT AR RNBE R A MBS (Cancer Biology) Z T STRITHIEA.

BEMFETER (MEINHIER tumor suppressorsFIFERRE proto-oncogenes) HIZALSHAMMAITHAR | A TRES BAEEME MR AT WA KITEK,

X ETE AW ETA ZERUMBERER Y , IER R R T REEARMT R —SHREN , FFEFTEFSRRAYTR R AN, XHRRYENAE/EER LR ETHEIGIRE. XHMgRT
N AEMEEE L T FLEMAREE NS SHERER, BRAEMERBMAN , ANMRAMARE—RIIRE, BRATTERRZERTHAEEMER/N , TE2ERRIANUFARERE R LR —IRE T A

HRN, B, 705 ZE AENKAIRE £ 2 MR2FVEELENRHRE | T/MZIERMARRG D BNERSENTEEMRE/MS S . YANENLE LEMMERN  BFELERNAEEENT
BEMEREASE . TEBRMEAXRLHELRE SFERNXR, KEBXEEEET ARG

N EEBZA AT DU EANS | IER AR AR R TR SRR,
ERRER , IRARA-EEREBTRARSAKBEATEA RAAS AL, /IR RSEE SBEEARL I T RNREERRER S , HER+HE8. 1

EBRT , ERREEARANETRR , K BRANERTRSBEE. —MRA20126K0 , REAGNKESBTARTRERKIRTIRRTFEER. REXRERBREJURESHMATHESBE
JE. BIMERGATBFSERT , E% ARt B RN, 2

FEIEMNE MR

BR  BERRNREENRLINEFEARAARS & , SEBRBLERERT . BARERENEKIARIMGEL —RSMERKIERXFT , BREZHEX
RAENIFRATRERR. BMERANRRMASEREAERZAARE (BINEniE) | FsR BRI ERAEER TREERAMXR.

ERETNSERRE (BEER—SET) SESW AT ESTa8%. B, ETHENSFEALNIR , TOEBRIEEN PP KNS RMERRSESIIAT AR, FEnoiieilFerT A
BHENSHRTNER , DOARABSIMEWAR. SHNEEESRIEEE RS IRENIAT. MNEZNE , 2EERA,/ EERAFHS.

iﬁéﬁ%ﬁﬁﬁ%ﬁﬂ%lﬂ%’EEIETJW?‘FZ:EJ%_E@|En ERREVTUETHEFIER , SEBEMEORE ; REMATUBTEEMRS , BEMNRETRENERS SBRBREMEE. SMNAEE
fetER FERER :

. %ﬁ%& BT IREMIRISERMBRCAT # BRCA2 £F , ECHMMIENERER. BAFE (WRFTERZH) FUREESEHLARNL XN ERNRE , BRAGIHNRTLMMIRERE
aTHEME.

o $5fpRE- DNA SR ER (IMSH2 ) pkiafERAESE BREHIESMSEBHERRE (HNPCC) .

« BRFE- ROFMEIDHEIZA (tumor suppressor) Ik SEEREBEAER LA EXRRAE. MTHIRNEZRNES , 55 RLET.

Bl s, BRKESEKK
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X B AR EMEAER A TTR |, RS ENE | BEN TREERMRMER , RIRMEEZEEHEREE,
FZRTX/MERRAA T AFERobert A. Weinberg T (FRAEAMS¥) (The Biology of Cancer)—H5 _ & 55 M EHHE,
HR AR

A R(proteins)i & AT 72 (BP#HiF) (translation) & B TmRNARK I ThAE. MmRNAMR“##1E) B8R IET 443 transcription) T2 IRSH. FHEERMIKIDNAKBE S SEMRNAKBAE, MEAET K
mRNAX FJRESBINAER ¥ MRS MMM, 2 DNAGE LIRS MZER (nucleotide) M A HE ] BES BEH TR KR INAE.

DNART I UM %828, I T BRI ARR T RRF M ER L.
R IR
BRESSAFL. F—ARAEDNAG ERA—MUMEHRA AR, EHIZTTHRARZEE (point mutations).

LA RLEERNAD T, E=MEHBEINER—MEER ., M= B R ERL T, DASSEAFHEAZELL « “The fat cat ate the rat” XANEEH6NEILF. HRREHRALEMNXAEME
1 : “The fat bat ate the rat.” 8% “The fa' 8%, 'The fatoca tat her at...” 455 fH KREIOEUR T RERF SR EFIZEH,

BRSO = (B0 T TREM R R REUN T =MA X — %%
T
R EEA AT L& R XS RN E A REMREK,E ¥ TTURE.

stop codon mutation

BURE
HERLFERRE IR (amino acidEARE . MXES RMAERMIORE THARERIEMALRAIER 828,

amino acid mutation

B
FRIIEM—NEI ML SRR BT AR MR L BT R F AR, RAERNESRMNESRKRE ¥ T8,

misread mutation

HRER

DNA AT 8 SR T —/ MARIZHRSE | XA T MR HBR A RNAR B8, URNARASME SARBIAXLEMER , BINERNAA T RSB IMIALER K S X EDNASHS , BIEE
RN R RO, XN IREAMENRRRE , CAERERRTERTEZNEM. 3
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S

ER A AL B EVE K BDNAZR T B % R Gk (chromosome)iX— Rl £, XEBUHHAZM , FEBRBIREETBRNMANEZ). ¥EER T RLEKNE TR EMEERKNER
@E, SEEN R EEER.

ARER RSN RERBANIER , AAFEERKAGFE | BREXEBTHEEUZ AN SFBRISEARAEK -
1. XS R REHN I E_ETRES R RN LR AIENE.
2. ERNB N SBEER (transcription) T2 B AIEINERIE L.
3. WRMEAO AT UERRNAE (W EEREAETR) | SBERKE.

PRSI E—EEEPRE WL , AT AT OWHXEIE, S/EA MiK(leukemias )F#HEE (lymphomas) i I, MZESAMEEM MR RAE N, B30 , 951225 LAk AT AEI0 %I LIS MRS
fAREMEAMIE (chronic myelogenous leukemia) FWAERTIANEE], LaKZRSET 225 RaMYRE | BAENL2SEHRA TRAEME (URAEMbA®R) . SHEMNSSET RERRabif~4£, 45

Hiti2% (SER) S5HUH XREERIET OREFKMER (Burkitt's ymphoma) , BLEFSHES (B-cell lymphomas) F1JLFe M.
ERY 1

TERIER WERY T 729, [E% DNAK H(replication)d A2 IME JRIA", ARE , WA (chromosome) E—KIZE I AR — M EHIAMEF S M EHIA, XS BT XA KIZHERE (genes) E At
BHZA. BN T KB ERIAT2UME DETENKERLERT B2 K/NMURL G, M ERM ARG,

gene overproduction

BANEHA_LNEREATUABERAINE | SBY MER T ZMMRNARMZS R (protein) KIZEER , TR, EFERNETERNZHIAEREMAIMRNA,

RS R FAETER A (B2 /SR AR W, 2R EERE (oncogene) i T4 XIS , ABAER I K 3Rk (overexpression) MA] SEUAAK MR, BFiA0, 42 MR KImycE R R MY 12
(amplification) , FIFLAREEFNGR S SE+ ErbB-25kHER-2/neufB E R Y . STHER-2/neufE R I RIATT E 43I AL EREE A R,

RERME EREMSHRBEAT PN A — KRS : S, ZNEELTTZMFENTE I TR KT SR, — N EES SHPMRERMMMRD (multiple drug resistance ZERZME) . X4
ERKFRARE ENRES (ZHES) . TREEEBONARTHRE AT BEWTEAY. IMBREZMEELER.
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XUNB LI NN —EPLEFMONE, REERNY HREERRRATTAMES.

fEif, ER. K. JEBMREK

IR

g:zgij:i!ch DNATTERA Rtk (chromosome) HRRRHSK , REMRAMBHEA, EMAESIFHTR , BIHUEERR (oncogene) TAEHEIMHIEE (tumor suppressor) KiE , XFEFHSIfEE
Your browser does not support HTML5 embedded video.

R /R

BT EEIFIR (replication errors) , —MRERS—ARRALEENTESRIL—K, ZRETERY Y (gene amplification) , FAXMERNEHALBEREK  MARKES—K , FEKELTR.
AR R TR T RIS AR A ENRERGMEX.
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extra chromosome copy

B[ 30478
FRERESENREERNERBUMARNERSE. HTARSRIETHINRB , EHEQRETERABY BMAARTER. SRSBREETZD. BREAMETRIFRER LS
EMERRTR) ME—DERMETF | MARAAT RN SRS T — RS,

EUTHZNET , REARIHRREIE  ELABRI XN , REARETERFBEI AT FERNAER (FEIR)  HERE  —MIBFTSHRaNR , MH— NI RBMRaK.

Your browser does not support HTML5 embedded video.

dEREAAEFEAF A WK, IER ARG RER , BREMMRARNAAAELFS  AIIRIT100. TEREKNFEESERITEE  TEVNARS RIS, XTREHAREERRE
RARRMEE , BAESIN. TREREN  F—RETHUIMK , BHEA AR AEEAMRN —% WAFHE.
RIEEAET

%7 DNARFSIRIBIARSh , HRFISNATE B—FONAMBRARBAMAW , ZFEBLERLLEDNAFS], FAXFHBERZIBERTRKIDNAFS] , FIAEFRILESHEZ (epigenetic changes) . &
BRI T BIFRREL.

REY,

g:c%%t?; , DNA Ff—24ZH#R (nucleotides) FHF E(-CH3) RIMEIRE EMAFBE, XHHKIDNAR BUHAFDNAKE—LIFNEE, FHKONARERNE TRERR. Lk , RRAREZIN
x.

Z Bty

SRR MR | FREDNAREEA RS EZ B (-CH3CHO) AR IMMHEE. X3 SEONATAE S MR T (ERIESS | FAARRERAIEE, ZEBERNEIDNA EsZEEADNA
LEREHTSI RN R B ATEIE AT U R AT R EN — N .

BLEE B ERMBEMLWMEILAST.

RARRA

A SLMERIH |, EMERAIRRHER AARIELTR , MXMEERERAZRZRNLT, SHEXMRERNEIEL . —Rk , ERRENARKBON=E , HIPEESHENE.
BRI

BRRA : DNAFMIEE A RAR BB R M EEEIZ (replication error) A FRAZEH (random molecular events) MRAFEKER. B0 , MUZIELE (DNA PRIERRE) FRSEE R SERER] K

(IE%DNA ShARTEIERIIGE) . AREFREARMAINALIE , WMATRESBRA. 1B/R , BMEETTRERDNATHE S MEARITAM AR, XSHONATURIELIAO ; MRIMER , MATSHTF—
IRDNAR HIS R RARALE.

Your browser does not support HTML5 embedded video.
BRI : RATRERIA (SHRE) SEMMERER. — L8 AMERRES :

5 - ZRBRETRNRER (mutagens) Z—. $R5T (radiation) RIREBMRAFERY. FRMIMEHERRRMKMERRE, F5ME (UV) FRRIE (point mutations) . XFHEFERZDNASURE
KB , FSBH , EMEERUNAGERE, SEXTRIMIEMSERERNEERX, EFEENE | E5TESEONARTE — S E W AE LM R RN ET RS RAEATT AT,

AT RORIR R FESMRGRGT SR —FhRAE, FEXAMEIFF |, FSMAXIONASURIER ST S MR E AR —il2. X% T DNARILEH |, BB RHETRES BUk AR,

TR (PLaneeh) SR AT ERERMAER R R A—MIRS . XFEENIRSHERRNER | RSB RERNAMRAALUR . B TERIRADNA | STRESBukFms (RP/EM
A) B, EERFTRERIRDONAZH TS .

3 ERSHERTHRARS FIRATE, SEAS IR KEHARFRBIEEFENATERY | FERMIZRS ARG , BIRATRR ARSI , Hh A ReAEth R T RN LHFpiiin. 6
AZFASE LRI AEE SR A KB EIOAERSTMIR. YI/RvE DFIAZ R RO ESMEHRBOA A SRR IR E M R AR RIS KA X, 7

EFFGEE (PLaXHRMCTRM) BammATRRES. LARUNZBRERSHASSEARBBERS , AR KR L RRNNMINTHNERE. 8 KUK , WRRAENIZEINEHITHBALSS
FEE. 9 WHRERAOKITETRARIRERTHRS | BEXMHRBNEN FAIEMERENRG. ER WRSARDILZEIR, 910

HERTR  RNEETHE, FZRRNUFIRESBRE., IEIZE(SDNA FEKSDNARFELRSEE , TINT EFES) (replication ) B3R (transcription) . #ign , FHFEMEMBRERE
TRRRATIR. FHERTMEETHR—FUFUR ; RHSREE AT HEERLURRTRT.

1SMERAE : 18MERAE (chronic inflammation) B $E(DNA #FE , XEHGE ARG -ENUFREFEHIR. G20, FERETSHASMRIE. THRESRENBIENGEE.
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EBHE  FARYTRIGERNERET (RAEEL Kmitochondrialy) |, AIREF=A—LUFYIR, XLAFYRIER JEKAREBINIRIZMDNA . XHKEERTFE) (RO reactive oxygen
intermediates) FEMMZFARSIT =4 , t0T AR,

Your browser does not support HTML5 embedded video.
TEMERT AR E R ESEENARE X , AL SIEATT (BEREHATHWERST) BX. 111213
FEMRSH

RS (mitosis) WA , MIEFTAEIRAEIE SN RSP R RN R ERARIBATEIIANFARTS . SMHAERNHRESEAERHEERNTE, IMARERREIMGFLRR, XFE KT FETHE
FIEHELMMBARAITNAE. MR , ARNKEOEIERHRET S k.

MR—AMARAMZEERELF RISH AN BRI | BAFMEREKSE | SRAR AN TFRIRBLLGEREY.
TREMRA

RERANRSREBENERA X, METUNSHAXSREE , FESHREERNARBRERRE. —LRE (BREERRRS) ETIEACHERBANZBABNERATMSBESR. W
MIDNAR] AR E A 2 IR E R MTES). 1415 16

METUERSBERRE, i : fFORsRArTRIFSRESF. A, ARMBHEASTT BT A SIHNNF N FRIKDRS. XEUFATIREMAARE RN SNE A , FFRETNE LEE
K. WEHRES SBEENAIE, 1718

RAREIERERRTREEN , KL T TS RESEENET.

HETMRE

HETE—BARMIDNARFS] , EAEMS MDNA LK —MuEHBE A—ME. BETORENMMID , RN DL BTSRRI RRA LV E (ETERRT — M HET) . RETHESH Lt
g%g_arbara McClintock) KL , #bEILMIS T HEIURE., 1920 AEMERABDE T REMWEASEIHEEFRIA , XUHEFAET CNBNRE PR BT ETBEN, KAS0%FANLEREAE T KIE M
.21

TEERINEE BT IR AT A B T A R R RSN TR ER R, BETFES (#6) H—PHEREFREETKNKNEE AATE) . AMKRERNEEFIIAASAERREX , BFFRIE. 222324

Indian corn

BRI
BERTHW (RE) #if

o BHRKSERIESTX@EATRR (BIDNABRER) KN—RSIZXZSHK.
o RESBBEHIANRERAT ZBER LRI RS 8 AR TR,

DNAZRZF
%L@%kﬂﬁémd\ P ARMBEANSBMZHER (RRE) |, BERK : A —HE R AL
RRE

o WEEMEBITEEEERNAMRNA) S = MZHBRMRN TR (BET) REMEAR,
o BMERBAEEDNA— MZHBBLE RS R KA. ERREWRIECNAERES B Y RIKFAES K |
» INTA - H (S) BT SEES RE IR,
= BNRA - FRANEG T SRERNAERBAES K.
= BEORA - mRNAF —FMZHRRE RBSUN SEEGF RS RE. % SEUENSETENES A,
REKETNEL
o Sifv - REMTEIMBIRM () AR,
o HAEYH - FFIERMRHITER T LAk LEENKENS P RIE., RAXRSEXNEREEE,
o fEUY - DNARERMN— etk ERA, FFERAMEIAA.
o BR/K - — M RRAYEFEARRTEE—REREEE—FLAEK WL RES.
o JERAEA - RRBERFELLEERNERENL.
B AN S AT BEH R B8 R DNASKETENM A F 45K,
TR AR R AR .

Esbvatgeziyia

o ERFETEER T ONAFIZ AR SRR P35 A M. PLANDNARFR SRR 5 B M2 Bk
o FREAY, - DNAFR ) —LEAZH R FR T AR AR R, SXAEAIDNARR Z 4L 5 DNARIE — KIBp Ak IE.
o ZBit - ZBEEARIEDNASEIATIT | FEHRER KA.

FERRE

o AR (SR SRATJURMAIRRERL T RES BE R
o HaS - FAMKEHARE  XPERSBEHGE.
o WFEALT - TTALBEEDNAKIDNABA AERSY £, 3B FHEHIsEFiTFe.,
o 1GMERIE - SR RGR A F=RE Y R S EDNAS S .
o AEME - EMMEEIREFIIFEP =L | FHAEHREDNA,

HbERERAEL

« RERRMBRS NS BN EMPAENNR  FFr-EIERMAE k.
» WETUBHZHARNSHEARS Y  XSREWIERX.

HRAFREAE

A—DNEER , BENOARE DEARE - ESARNTRE.

FEEA R B R S N AR RFEEP SRR M ER L.

AT EKIRR , AR IR —RSBRMETIEE , (B2 RINER AR FTARRE.
RS B IS W ANATT AE R 3.
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 RISREHERAFERIETAEHTRE T IR BN ER S .
TRRAR | ZRRE
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o NEAREERELHMER , S EMIEAZNBMKAETS. HIEE B RERND SR P A RITARIHK.
s TR EREEEREEEIERE.
o WTAEMMER , TGV REIMRER.
o MRBEHAK , EEEEE IR,

RAREPAZ : RERA
RIUFHS AR

g wnN =
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E2)og

o TIREZ

4L FDNAS Al #2 e
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