s O

»-aX — UH yR=d|

ShIS DI RUREIL
8.1 YUXATgT 8.10 HR & SUIR b foIy
. mfogd SrfaTTH
Tyrfad srega aRomH
8.11 AR

8.2 WU BIRIHI BT fI2rearg
8.3 R b PRI IR LAY
8.4 3gal gl BT 3AMMVaedh 3R
8.5 ST

8.6 UICI-3M=pIoi AR ST
THAD S

8.12 3id H |{B U

8.13 YR

8.7 DRPNI IURII

8.8 TYW fdwryy

8.9 DR B VRN

fargeryor

8.1 PESICET

Ig THIE SR J JIRIT 2 | IR I BT Th T 2 RTIdh! uga= bIfrar
P S # AT &R T SRad & Fad= | Bl & | A SRl
faery ST # 81 |ad & @l UIe—s8i=dhIsiiF (proto-oncogene) HeEd &,

S A BIRTERI H s B 8 | Afhia 84 R, UieRi=hoid
3i=proi # aRafdd g1 9 € SR AM Sifamsil &1 faurgar & fog
R B & RFe! d=R DIRGET Hed & | WRUYT @7 Surderil araxer,
9T & UEe], INIRG fhar iR ShamR o wafarvfi I U9 &R&
Sl SR B B D ol FAgTRIerdl AT SAA JR& H WAl 8 © | o
39 3PS W MY H=R & BRI MR RN & vy # udar | Inrennfa
(metastatis), UICIATBISIA 3R STAR FREH S, AR B arel
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IR, TYAR FANTY], BRI JRMRIMD AT 3R =R & ITAR
& forg anfYae ATl 1 W1 gu fhar 1T 2 |

a9rfad rega+ oy

% ®IART 3R DR BIRHRIT TRITSNT B b

& DR B UBRI R DT Ig BT A qDb;
& YT BT ==l B ?zl—d)%sf;

& DGR S, UIC—3Ahoi= 3R TIHR FRE® S 6T auid IR

T{:I—C%Tf;

% DR H IURIAT DI HADT DI T HR Fail; AR

» DR B SUIR P 3MOIH JFTH B =l B Ab |

8.2 wUIdRd HIfTdT &1 fagivdary

AT DIRIHIT 0+ gy iR Faerdn &1 a9 3 PRI &R s AR
TR BRA & Sl Haee H AR BIRIBRI 3R A= DIRIBEN & §rd BT
TR TR 2 | I BIRIGHT q9 T [0 Bl & ofd a% 9 o fafdne
BIRIBT T W T8l ggd Sl &, foraer FeiRor daeq At 9 gig
HRPI D IUALAT S AT & HIRTHI & FuD & RE F gar 2| fx 3
TERIGHaT §8 o) <dl 2 3R ugwd /fsa &1 ol 8 3R Sl @l ‘=
(go) AR H ®adT IEA B |

HYTART BIRTRIY AR IAd! fagredm

PIRTBIS BT HUCROT 3R I M T

1) TR SRR 2) 3ARaT 3) fauell gig =T 4) ARSI

TgdfRres gRacl SR BIRTBT B FANT A B dlel BIRMDHT HUCRT,
RRT Thal BIRTHT FAfe AT gkt € &1 I aftta fhar Tar g1 dR
IR i gfg @1 faRvdT arel MM &1 U6 g 8 S IRR & 31
AT H JATHAVT AT FATRT BR Fhall & | I8 qd Y BT & od AaIRID
SARTaH BTG AT & AHT ®9 A qaRerd Ufhar § aaaer

BT 81 | oI, U IRITHNY BIRTHT de- ol § 3R S1fFf3d wu |
PIRTBIS BT FE I7dT © O SR & wd H ST SNl 2 |

g T3h dIfRdRll & [Aerd &I Ardfed & & folt dhar BifRieg gig
PRPI BT AT BT 8, 39 ARHAT DI YRS & w9 H ST Il & |



IPIS 8 DR — Uh IREd
SR & [IHRT BT FHlF R & ol YRR @1 Jaegsdr el &
Hifh 5 Th dIfedll Bl ARG SR BRI BT RIS 3R Uyd
qe@l oF MYfet Het Bl SMaRARAT BNl 7 |

DIRTHI ATHIRS] -

TAT ATARIp Uare] BIRIGI & ALUUHT Bl dadl odl & | T (caltivated)
DIRDRI H, WUIARYT § DNA ¥ I Sie srf¥eafdd d demrd gRacd
afeaferd 21

PRI wuiaRer EfeRad § J f5d ff FRS | 81 Foar ©

® d:

o WUIRGRI fANTI] I HhHHOT

e T (transfection) &

e IMEM® d=ARoHl (carcinogens) & ol IgHNIA ¥

o M fafdwoil & forw SgvraT ¥

i 9 1

fr=foaRad ust @1 aRfyd I -

i) DR BIRHY

i) URraomt

83 DAY ® PBIUI IR JALATY

AHTY 3R SR DIRGRIT & 99 U6 JgE <R I8 © (& 3Fd da”
PIRMBIN 39 gfg PRI & TR W THRd 81 FaHa 2 e amm
PIRTBISN DI MMTeIHT Bl 7, o HRT g AR S IRIFE egaR
PIRIBT TRIGHIT B I © |

D=ARGT IT DIRBNI AID DI Uga Sigall H Aeqg=l & A1 &1 A
FAfteat § dar mgferl @ Afasm fgemor & 2rft @ (O Rre ¥=
qrell H BHSl & DA DI JAfTH TSN) | D HREB h<R B DI FHEAT
DI AT PR Fhd & i garadl / fAudr o1 891 U Sifcel qgexol
UfshaT & 3R MBI HaRl & oY B U BROT BI a1 el SADT
ITITTD ARCATBRYT & | 3HD drao(e yRIeroned Sigatl 3R ag=ai a1 o
fafepon, JarAl 3R fAuropel W e Ul B dRGRT & w0 4§
TeRRia fhar a1 g | fAfexor 9a siffreier e dwaver DNA @ &fa 145
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3R IARGTT HRD PRI B & | BB DA IedRacl Pl YR PR DI
AT DIRABT TGRIGHIT BT ST IRDb IR BT [ABN H_d 2|
AT PR Yaeies Beaid & il 9¢ Y BIRTHT A9 & gRT I TIFR
e @ RS sraRerall # weRIgwdl SI¥e wHfte @1 afdgfg o1 IRa
FxRA B | A &, TR Yad gRT URT TERIgHaT | U IRad 81T
SR DNA Ul & w7 qer 721 o waar 2 | fafdy faumy dee= + gfg
PR T W B DIRTGRA BT HhAd BRD HIR DIRBI3 H gRafdd &=
Had 2| 37 fAuTopel (@gRe) & @ue w9 & uRudd fawr] wor § 9rg S
qTel Rl 37 & YHR & MR W &1 11 § gfiepa fhar 7am 8; DNA
R fauT] iR RNA TR fAuTo] (WRT 8.8 @1 <REy) | drefieirr fawg
faffre fasmoy 40 (SV40) TEAIfIETY &R gdfe—ww fawm] &1 DNA fawT &
ST BIRTHIST BT [/ATRT BT H A 8 & | RNA TR AuT0] f[5=7ep1
Rerarssd W dwgd €, @ |9aT HIV & Siit 81 2 | <R fwmo] a1t
®I gafery gRakid &= Add § difd S o U UIieE [Affa &=d € S
PIRTHT & AT gy Foaer ol 7 exdey axd & | <gAR fammg
TR & oY BIRTSHT FUARY H FRATTT 3T ST 1 U8
A B oy Ud Aed ol AA €, <fhd 3 R @ AMd =Rl ¥ Hafed
2| {B Toxd foFhMT (lymphoma) AR # a1 &< dTel Siar]
gAlEldTey gIgadl & Addierd AHAT ¥ IS €, 9T TR W BRd E |
STEI YHTOT GEITdl & fob HehHUI | S e bR aRcl: RITTILAT bl
SURAT gRT B dTet edmiferd 2ol & BRI 81 & | 2N a8l 0T
(inflammatory bowel disease; IBD) 51 SIeiaiferds wer Wil wgd g, | Pdre

(g8<i™) =R BT SARGH 98 I & |

AR IRISFTH AR (e R &1 489 BRI dd1d;, & g H U S drel
BRG] AT 3R TFATS g 9 S=aRoid & IR HFd § IR P
g1 foR &1 v yadl deavo |8 Bhal & g1 [T fharonar & 5
el TAT 3T Sl BT IUPad ©d 4§ HeIRd myfeial &7 Fgfid wvd ¢ |
daTe, & gU B HRGd AMd H DR Bl A9 GeId PRI & | ddTep, bl
AT ST 90% BHSl, B AT & ST, HhiRad, oIRad, SABTH 3R
3T XAl & DRl BT ITfaaTfad HRIT F |

KGR IY

DR DI IO BT BT Yob UG TRIDT SHD! IfARAT (stage) AAdT I8
ST fewar 8, @ g1 21 faf= UaR @ o= & fory fafa=T eraxeny g,
IR TP AMYDHT I8 9dTcl 2 b 3D IR # d=IR Pal 8, fbar g1 &
3R T IE IRR & =g HI # Bl AT & |

o IR | B DR MU BIS UT HH Fu9 ®Y J 3MhHD aBid g, ford
FOMHAS 1S (node) BN & |

o 3raRer Il 3R Il & AW # TR AT AIS B AT dedl o 7 QiR

o IO IV & Hwaxl # (G & 7Y I T 1T el ¥ |



SHTS 8

DR — Uh IREd

1T B, e JARAT O I AT W+ SRIAE W 7 R79H dIg e &l
AT Bl BT ® | JTaRAT O BT RO BT & U T g9em &
MUICEIRIRS R E A I I

BT THR & bl @ fory fafbcas I @™ & forg TNM Ried &1
TIRT R & b HR a1 Bt gl & ARl 8.1 | TNM RieHd ¥ oeRi
% IR H §{B ATl & | ARAT B FEROT SR (T) &9 189 (N) 3R
HETRR™ /AT (M) R SIMeRT Bl AR iR AAF qaiga=i &
AME! BT FHRT PR [HAT ST 2 | IM B TRRI AT BT FRIRT R &
AMG AR TRRT el & IR IR Jaa YeRI & fog i 8 € |

JETERY & foly, S8l W bR H SYAR HI AWMU H@yol BT &, doi
PIARICA DR D YAIGA H IADBT PIs A8 el s8Il &, S8l Afdd Bl
TERTE AT D FIH Ag@YUl YaigA BRS © | §9d Herawyd T, N iR
M HAFHI Pl IAH YRR AR Hadddl UBR & foll e w9 A gRETNT
T ST 21 |{B UPR & YRR O™ B i AR o= fommrr & forg e
DI AT AR gagd= & oy 3R S9d SUIGRI BT aifigd Rl & forg e
ReeH / UoTTell &1 3MaeIddr 8l 81 39 AFal 4 T,N iR M & IH ™
=T gDl AT quid AFDT BT YA far S1ar § SR forhmr & wHe #
W% araReT & aF BI qARIT ST B | iy sfaRen iR 3 i R
fodl fl SR 9 7 S FRed STaR o fhar, dfes ar fafdxer Star
31eFAT IUNMHS <E@HTA (patiative care) T 3RY B A Td, AT FaH &I
fafr & IR A & fiR <1 F ¥/ S W B 81, & SR U 'R R, af
SR I AT A H WK W ¥ I el © | IS sravern fuiRor
Ugel H & SUAR b 9 & w9 # FuiRd seafhar of @1 & & gRT
3T e & IR A8 & 3faR AR DI A D IR H U DRI ATHA
g1 T W ST e 8, afe Pig <few ar fafeker fafecar sy € @
g B 3T SN I9 THIHHAT § <R W w7 F d¢7 el 2 |

JTcHS JaigA! arel JAFAT & Yaerd Bl difcidrag de1 3iR agelyor &
% I5a%g A T,N 3R M &I TUTHIRT TR gl / Gaigqr1 gl 4§
iffepd AT SIrem 8, RSl /el a7 (stage group) Wl ®ad © | Wi &I
A He@medt | 9 IV H Amifed fear Siar 8 S 97 @ iRar & geid

2 | yrarfis TNM aeffeor a1 dr fafeeeiia srerar Jmrfasm=h & € | J=ify
fRIfPT ST=R § RAfeRTT IR IFREE T, N R M SHaRT &1 S
BT ANfAd IS BIaT &, AW SUaR @ Ao & forg i3 smawen
I B GRS far S 9a | W9 bR o difed a1z Afgar e urafie
TR P BTl ST F&T , Hold®d ISd T 7, o 3Is forrd e
(cTiiepT Ud) Sreafshar T8l g3 &, foras Rfdhcda N & STIRT &1 saegad]
2 e v el Rufa &1 seexor 2, i w1 fAfda srawen feikor
BT TN fhar S 2 | i sraven R Rifdeia sk IRTfIs SaRy
HYFT BN © P DT/ BRIBR! ARl A FHEd 8 | JeU JATHD Sqa
W fagg fRifebeii ok IS Sravend ¥ee & | T8 e, Il Tavel
P FAfGSIT M 3aRIT (MO 31@r M1) &I INTIASHT (3TaReM) ISR iR
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TATHEROT Tis, cNO, cMO BT STINT HRdb WA d~R B forv fafbsi 3iR
INTIISITT 3rawereil ST &1 Ugad &= & v fhar S |t & | afe
TR (PM1) BT BIg AT THTOT BT a7 BT SUANT fafhaia T iR
N 3t & 1T faerrax fefeaiia sraRerm 1V 3R IS sraRer |V &
A & fou fhar S Faar © 1 TNM TTaRoT @ik g1 UoTell Sh=a”i &l
UIIfie w9 H URME <TAR &1 ARRI Reafd ez MR arel a=fier gat
P TR 3R G AN BT IJURA R SURAT & MR R affepa
3R wfRd fhar S 2|

DR D WM B MR W, Y R TAR & A1 USR T & eiRa &=
H =1 A AT § 1 N ged I &3 MRl & ofdieT udl 3 faureqar
o IuRAT SuRfT IR A1 & gRT aR9Ifa e e & | Arsd /udia
ARIERT &1 TR gTdd A (Fa1) B FAT IR dw) & H a9y
% forg faRme &y Ared Fe! @ 9FERT & YR WR far Siar 81 M
CH Bl R YAT AT TN B AHFITE: I WAl H Uiy arerar
IR gRT MR oo Sar 8, S8l &= &1 YR dag1 d=iall a1
forpfea (lympphatics) @ R ‘&=’ Tal H & Sl ® |

avfl 8.1 : AR &l AR sraveail (IRen) & qerdl TNM gomefl

T <R (T)

TO YRS SIAR P Pl YAIUT o

Tis PRI TR

T1,T2, T3, T4 IR STAR BT 9gdl SMHM 3R/ Jfefal I
IGEGIN
URMG SgAR & IR €1 &1 9@l 8 (TX & SuART
DI HH HIAT 1Y)

aig a=fier ud (N)

NO DS AT oG Ud /HIe T el

N1, N2, N3 &g o=t ud WIS & dedl FT a1 HTS

NX &= oiYaeT gat &7 iRy 98 81 daar ® (NX &
SUIRT H HH HIAT A1)

T AT it (M)

MO BIS T T MG e

M1 I AT A IuRerd

GId: (American joint committee on cancer AJCC cancer staging atlas Second
Edition, n.d.)

8.4 34l gfg &1 aMfdasd &R

DR PIRMGBIY U Jhg HRS FRT B FHhdl © ol §o Rl 4 376
39T T[T BT 9SMAT & AP © ddifh fhaTeiia IR §RT VH SATH

gfg RS B I B H RO TG DIRTGT BIRTAT e Igar




IPIS 8 DR — Uh IREd

(T gig IEEUA) BIAT 8| A DR BIRTHIY =T TAT IRRIHATHD
wI W GH Gl W $BF R B S 7 | Ui SR SRl
ERT gfg BRPI DI SAMAT B B UlhAT 8 ST A5 & dligprall & AT
B URT A 2 | USRS dRI DIRTGRIN & N SIAR ghg Bl
HERT <71 & foIg a7awdd 8, W8l W 718 ad difediall al o a8l
LR BIRTHIS BT 3iTRITT MR UI¥eH UG B & (ol AaeIHhal Bl
g |

3= YRRARRT 3 RIDIRIHIT Heba= Yoerdl H Tsdfedl oY gig HR®H
TR AT = WEHT &1 ST foham (SET. Ras WIS AT UIEH $Ig+4)
RTId PIRMBT TGRIGHIT &1 ST &, DR PIRBIY G HRPI TR HH
IRERECIRCIN IS

gf§ RS (GFs) UleliUergs Bd 8 I faltne wilrer arfzal o v axe,
EUHTET SIS STfha] O fawed, Feforued) Aigel= PIfRTehT Faer]
3R PIRMBT Beblell W H RacHl & Arer & yRafdd TERIgwad &=1 &I
Hd 2| ‘ghg Ureare M@ Sifdd uReedr GFs d& Hiffd 921 g | g,
RRUCESH AR UG T PIRTGT YgRIGHIT DI ISIMUT B Fahd & |
GFs URUR® SHMI ¥ 3Fd gesT a¥idi § =1 814 & | 391 fafiT piflrer
yHRI gRT (AT fhar S &, 399 @ue WR W sifdene i Sifde fhamg
Bl € 3R I yomell w9 & 3rey gRAT W fhar axa 2| ifdreier wa
PIRMGIY Ay FHR & GFs FAMAT PRl & AR 39 (931 & o7y WA
YT RG] b 3 IA(HAT BRal & | Y /T Sl & b GFs I Sl
TS & A1 AHGY PR © | PIRIBI 98T AT H 39 (31 B 37
IRy & 1T &1 PIRIBEEd Afgad iR M= GF duarl uicHl |
SIHT G WY J91g DI GRARET BT & | UTSS! Bl AThA TRl
3R AREAIHD FAMIR & MUR WR GFs bl =1 gl d afiepd by T
gl

T R g Se et ofg aRe g @ fIfd axar &1 7 @
3D UIUCTISS] BT HIATT TIAHHA (TR Yaadi T3l & w7 H Bidl
2 3R |fha GFs (@IReEEg SWF) NidHer faerer & gr1 fFjad g
2| RURT te RURF—de-wRI gig ®R& (heparin-binding growth factor;
HBGF) @t 3R fRURH deadr! e™ar 3R ISHd Fadl &I g7l
eSS foham &1 wew B

wicele (ufee®dr]) geu~ gig dRP (PDGF) ol H &l Fdg UIUCISS
SRIATY, Tl IR dieT — sfaa| el 8 ST 8M1 /9 (YhI—ToHhl;
drer—dien) dorr gexl /A (Tewi—die) SAR a4 & | 39 99l & fafay
Sifas $1d 81 Fad © Fife I aT M~ PDGF-UTRAl 9 =1 degamil & |
g BN B | ggfo—94 3fg RS UeEe WS 3R IRRIBITHS w0
q Uggfe & WAM BT ¥ | 1GF-1 59 Amemfes ¢ ft @ed € Ua v
BMM & Sl AFG gfg g IR S9S JWrEl (HGH) & 919 #ed=el & w9
BRI BT 2| dH 9 BRE (NGF) Gt 1 RIS ¥ F&d 8, 3Fh
srde gRadt Al @ g9 € S | fadrear &1 MR axar 7
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WUMRGN! gfg BRDb AT (TGF-B) Bl H BHISSARS (FAGAD!) UICH! Bl
HHE BIAT & Sl Mde wY A Aafud 8 & | I Fi%sy wul § wfad e 8
e Afbad @ forg sl aRaer a1 WA Ui faSReT &1 rawgdmdr
Bl © | BURGRI g BRE dIeT (TGF-B) fel U R BIRTHIsI dHd
3ME HIRTHT UHRI & YIRIGHIT & JHTdl FRIES & Sl §d # Seelad GFs
% I, St w88 9% WseiMeG (AAgEYiHd) Bd 2 |

IfRdHRY IR AT v w9a o arelt ufhan & foras arrg SIfRiarg
FROR JMhTHS FAAUTIRRY Bl [AHRIT dxadl 8, Mg s oieRkel 9 a9
ST 2 31R 37U M faWe JfaRe &1 3MgaRe HRiHHA al faeami |
fqufera &1 Saf € | 9 RIS faved iR UgRIgHaT § GFs, ECM
TeH IR I PIRTHI-DIRIHT IRERHATG T Agaqol JAHe 9 2 |
AT SR € 6 iR gfg ok d=R & 379 use 99 vl & fasRUr
$ HROT BT 2 S AW gfg ok faved &1 FEfa axa 21 R
PIRTBIT T TRIDI T A gy AR e o1 FRIGT a-d €| d=R
PIRTBIY 9 TRIDI A AHE glg AR faveT FRIET 4 a9 ol § -

i) DIRIBIETEY WIH H IGEIITBR] g9 RS Fadl & Fgeld H
AT ;
i) AT BIRTHIERT Hhdl &I SR DIRTHR AT §INT;

iy  ghg SR faWeT A Hag Adhad uAl $I e AlbT I |

GFs &1 WMl I STARSTHI Ufhar H b S7aedd =RVl & | UT,
TCIEIEIST BT GFs AT olfchel 3FRIde DIRIDT G2 & ARSI HUIARYI
H ARTE PR W MY 8 | IR AT GFs BI UM BIRTBIS Bl [UidRd
PR BT AU GHAT D BROT Ao & WY H UgaH Bl T & | U
I I Hieel B FALH A1 8 | GFs AR S9d TR SRIB IR
el O Sl IRl & ®Y H URERIHAT PR Fhdl & STdih 3 YRG!

TGhdd &1 IRT B 2 |

GF UIfedl @ Mg ®Y ¥ JWefdd B & IRl W 8, Sl A
PIRTDHT TGRIGHIT H IR B & | BIgdlaRe (AgdRd) TR AAH
Hed # e 8 W Sl AEFIa: 39 UIRAT Bl ANTed T8 dxar g,
IR 3R gfsorre T ard) si=pror 8 Uefiia fey g 81 3 freay
AT FETIHRYT BT g91¢ @ H Hrgad (RTKs) # ScaRac+ A fohammr
(g T) IROMASBAT AT AT Fiferds fohar # gRaad & 9dhd @ | fgd
HaeAEd ® IUIGH H URacHl ¥ FFMT SiF Alhd AR SIdf¥re
PIRIHH BT AR [[T3T B Tl © | ageh: (AT / ARABRI ALUIRY B
MBI Teh e & ded # 749 &1 8l €, 9fcd SS9 Bl &I S
Ao B € O SRR fawesd @1 3= 3ravel syar e SISl UhR
H AT HET ST Adhal 2 | 3 I @iot Y IThloli=T H I Aferapier
AT Fahd URBHT Yelf AT S Hafrd ueif § AFflaRy &-d 2 |




3PS 8 DR — T uR=™
918y i Havdl &I AFURY H AT Arsfde sifveafd aa HIRIw!

TERIEHdT A1 PR Fehell & | Tl BY BUCRIR /Ihd DIRNDIY BIRIAT

# wrsfae o Ruefew B AW & Hde &7 M e 8 Uh

AT G WTgfaar WRIATSRIsS TIRT H WA BT & AR 3=

QTSI S TOREAT &3 (11913) & 9N BIAT 8 S W BIRAAMAT 9 ol

9§ yafdfa g1 oiar 2| v ®itier wae @1 gig oM fAa o &, 5

AMALTIDH BY H YIS BT UIcdTed & AR Siifdd 84 & forg

RUTT YREM fhaATfAfery & | |1 bl sifWerdd HRal © |

TGF-a; TGFP; EGF; PDGF 3R f2uR¥ deaRI gfg dR®I (HBGFs) &1
Y Gl YRR DIRTBIAT gRT FMAd B arel % g gisrmife |-
2| BRIRE IfE HRE (FGFs) Trerfifora i Sif¥reT ygRigyas aftfa
TreSrAferY HIRTET Faerdl iR BT Tl WIRAAST Afshad &
IATEA I URT TS Aol YfAdT MR 8| 598 J9Ta a1 Ae=erd

BRI ATgelblgd dcdd gRT Bl © |

TGFD W& &R dlel fewhIaTge (ATBIUf)), HehTthTal JeaHeld sl
IR BISACRE (ATHRDI) BT BT B 7, 9 WA AISCldg—4 oI
CYAR Al Hhack—Yehl (TNFa); Sevefd-—1 (1L-1), PDGF, PD-ECGF,
VEGF &R VPF &I fiffid @R dad € | TrerRilferadl Hifkrerall o 1L-1 3R
PDGF i@ &=+ & o0 URT &Rar & | TreriiferaH HIRiarRil H 1L-| 3
fhaT ¥ weEdl FERIGHaT BIdT & | PGDF UwsRiifergdl HifTerall &l yeger
®Y A JAIAd T BRAT 2 | olfbd g Fasdl s Uil SIfkrerall & forg
FAGFS BT B | S 91 aIRBIY FaR HH &Il 8 iR T v aref)
TR PIRTBRIT GRT AT A AT 8 SRl 2 |

TR AR T &R 3i—faftre qRuny YRefel S HehIwIal 3R UTdqfad
AR (natural killer; NK) ®IRI®BRIT & ol srgaTia UlcRe fhar & qravia
arferamTer fauTe SR uftRer e &7 URRE &R € | SR SIS gRT
AT GFs & A1 PR Telo BT bl AR Ffeqol MHC Waafa sa
qaTg H ANTE § Ahdl & | 3Hd BIRGT UbRI gRT AT TGFP U3 3M®
gfeRe BRI BT ORIy 3R<ll © | I8 ARBRT T forpaged & UgRIgHa &l
BT B, NK DIRTHRIT B DIRMGIIS har &f 8 &=l & IR B PIfder
SRATAIG T IcdTad H Teds! BRall & | J&U I HhIhIal & oY U yadt
IARMHYT 2 dfhd T ST BSgIo RIS ITeT Bl HIPHT BH Hd
SHP! ARG fhanfafd # e B a1 B |

8.5 IrIfig

I (metastatis) @ BT TIANT IRR @ (T AR H dR & TAR DI

i R & oIy fham SIIar & | It ypbivie & SR RS SgaR |

H=IR BIRDT FHTIRIT =R & gRT Sl € ¢ 3 A ©9 A AU D

S TR BHA BT 8, DT AR BER T3 & FeAdds difgdl yaer §

TR Rl &, BER GRT & §RT ATUH © 9 I Hdd| o] GeAdTamrail

A gRTET PRIl 3R ST el ©, SR ORT 9 deR Fdd Sl 8, TR 151
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SHIBT B FEATITEROT H SAfAT I8! © AR 3 39 Hadl & ared
QETATaRYT & o0 g9 YBR IJhferd 81 Sl © Sl Sweoiitaar (Fagiaxon)
BT GITH I T |

9 Gifcel T AT Bl &1 §&d yrawenai # fawifora fobar S A
2 (i) RIS TTR F S DIRTHT BT TR Hdd & JeAqdrawor § Hifaaw
IR & 97 (i) a8IaxoT (colonisation) (R 8.1) |

TR TIAR Y 37T BIdR IFTATGT UTaReAT ARH PR & oIy, dea”
DHIRTHRN & JAfadd a1 BIC T H WIFIART iR EHAT HR D &
B AR | I [0 FIfRTEE o fawfed g9 ok uRash Sas &
PIRTHIETET HfgRT A BR 3IR a=iIdT aIfedRi & MR T & § e
AR 2, S PIRTGRI & R fgdigs wHl &) 10 377 & oy grsd &
w7 § B aRd 2 |

Physical translocation Colonization
from primary tumor to distant organ
gl (’é\, Survival at
r\; ;I:quzs,tuon of invasive Inflammatory '~ Secondary site  Stromal call
=2 PSR cell e
Transitioning cancer cells CTCs transit i \'\f%\
3 = an
o
- P
—>. e < ol
. B) Migration of (”Dx} o
~ cancer stem cell =
]‘ Baipiaas CTCs extravasate (F)
Differentiated .\ invade into surrounding and invade into the s
cancer cel stroma, then infravasate to enter ?argnch_yma o Adaptation and
hematogenous circulation oreign tissue fproliferation to
orm metastases

foa 8.1 : URMS YR A XA T aF WFTART AR Fadiavor ot
quriar  XTATia &1 | $9 |

faRT arel eRfieTal § h=aR BIRMGRN & SuRAfd S d=ileT aifgdreil
ERT WY URMe PR FH07 & UM I Sl I8 @ — I & Yabivi
BT Ugel fafeci dad 8 dadl 8 | I, 3 AeR S arel a=fieTad
UTd: 3R e fdgall a1 aver sifad R gdlid 8ld 2 oigl 9 ffdd geer
JnTenfid BT MR BT © |

AR DR DIRMGIN ABAIYdd YRMG TR A fgdigd I ) Fell
ST € 3R SR & 24 B¢ @ IR & YUIeIfis (IRISTY) Bl &, Sif
SR &Rar & fb FagidRor Ua Ju«Tdl Ufshal 8 | TR & TS & oI
e o ¥ ol U w9 A B 9 ®© ¢ (i) TgW S-UERIGHd! ST
(RITa) H Udhdl Sia-erd SR BRSNS, (i) GERNTAd S 8ic

o /gl & w9 | F9ad: TgRIGHdT iR YU & drd dgeld &
HROT BT T; T (iii) Aiehd w9 A G B el JERITANG etror / eed
(= 8.2) |
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Homin
_— Colonization
Mechanical _
trapping \A Micrometastasis Macrometastasis
D\ I“\E_;l ( F )
Site-specific g
adhesionor (B) _ Quiescence .
chemoattraction — e Y ——» - i
_ Stromal FA ) ’ AL - .
& ‘\}\ e Cancer - ) o
¥ [nflammatory ¥ i A
"‘Q-\ cell stem cell X ‘
/ 4 |
/(¢) sfﬁ: S /_'\ Differentiated
e cancer cell
Extracellular
matrix

faa 8.2 : AvraaRa & AU 9 $T MaRY / TRET |
8.6  YlCI—3ll=bIoll{ 3R TYHR THID Sl

YIel—3I=hISi| (proto-oncogene) ST &I Udh @i &, S SARAfid 8 W
AT BIRTBIAT B AU a1 < & | UIe—3T=hloi= H IeuRac AH=I:
gaTdl UHfd & B 8 3R Uiei—3ihioiia &1 uRafdd w9 siploi=
(oncogene) HEATAT & | Y ATHIRI 3TARAT H YEI—3M=hIoiT I WIS &l
Heelad PR & ol A=~ Bl S BIRTeT faurer SIftTeT 3 8iR
BIRIDT faves & forg reR 81d € |

4 fepanfafdal grr ffHa 89 arel §B siwioie SRIART UISH! & fory
PIS / HAGT BRI &, Sdid A AWM YIEHT Bl M HAET § 941 ¢ |
(a) fdg SURFTT (point mutation) H U YfderaiicIss &1 URRATYA BIAT ©
fRRT Uep U1 SiepIoie AT 81T § S U SmM=I UIeH & forg
HERIT BRAT & Sl UICRIFbIo gRT AT A= UIdH | v WHEr
arFet # =1 BIaT ® 1 (b) SN ya€e W e o= it Afa gl € R
AEI UIEH BT MDA § IATEH BT © | (c) TOREHT IRl
TORE @l B Udh ORI A §OR W RIEART &R < € | 399 a1 a5 &
SiF U A1F AT SR fhdl M= WIS & Ty Sihioii= &1 el
IR 7 31T A T Uiei—simioid & fhll iafde afhd Sid & S
AT WIFIIRA &R I &; oI I=iaRkd drei—iaionie aifde afhg a4
ST 2 (d) I DNA A= S JHraee faars, ufdeme ik oA
IRITT MERNRISTT @ Fal & feRa & Fad § o 9 =
gIeH AT & 21 (e) AT BT € 9 fA9Te] &7 DNA ol aramdy
TOREE | YIel—3f=hIoig & e FRfdd 81 Sl & | FHaferd DNA

153



s 3 Tgfpardie faar

GIcI—3ihlold dI AMAIT B IAIUT IR Fhdl & AR IH D
U a9 & forv URT R Advar ® (R 8.3) |

Abnormal Abnormal
(hyperactive) Excess Excess (hyperactive)
protein normal protein Translocated normal protein protein

f oo !

[ — or T ]
(a) Point (b) Gene (€) Chromosomal
mutation amplification translocation
]

I?:I DNA
Proto-oncogene \

(d) Local DNA (e) Insertional
rearrangements mutagenesis
YZ/ Inversion or N Viral DNA
Insertion Deletion transposition
] or [T ] or |
Abnormal (hyperactive) proteins Excess normal protein

o 8.3: yIcisi=pIsia @i si=disia § gRafida sx3 a1 ura fearfaftmr |

aia : Jeff Hardin, Gregory Paul Bertoni, Lewis J. Kleinsmith - Becker's World
of the Cell (8" Edition -Benjamin Cummings (2011)

Tel-—-3N=hIoF & 3N=pIoi § HUTaRVT &) 3Aa fharfaftrr & -
AfehaeT 3F® TXIdl | & Ghal & o & (= 8.4) 7 fawma war 81w
(a) ®, o9 Sa@Rad geafad IEH @ e iR wrf &7 uRafid &= <ar
21 9 (b) H, SN yaefa I o &) if iffreafad g1t 21 9 (c) §, DNA
&1 gATT B Aol & fde 91 S9a SUR AT DNA @S 1 1 &,
ST a7 a1 9@ AWl srEr Healad e @ dxaer gRafdd &
ST © |

Encoded protein with altered
structure/function

“©

Mutation

or ﬂ-ﬂet‘m-n".-.
R,_.rge.;?;:,,o :::;:;‘ 2 G/ Gene duplication T::ﬁ::?ﬂ:’::;ﬁi:
& @
D, Fz OR
Protein
A DNA G’

encoded by

proto-oncogene regulatory
sequence

translocated

{> A protein-coding gene
@ translocated from distant
= . site fuses with portion of
Synthesis of a protein  gene causing formation

flqm distant containing portions of a fusion gene
site alters C@ encoded by different
expression of genes. The fusion protein
downstream gene C@ is no longer under

narmal control
Increased synthesis "

[P S B R .

fora 8.4 : ictan~dIoN= &1 A=wisiia ¥ Afha+ | gia: Gerald Karp. Cell and
Molecular Biology: Concepts and Experiments. United Kingdom Wiley, 2010
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GICIABISI & JAhIoi H HUIARYT B TS & oy 1 HB IIER0
yeRid féy v 8|

1. Raf JICI-3=pIoiF UIEH # Udh gHA—<fiad e 94 (@F) 3k th
Hrafdad—efHeel WEH g9 SH9 Uit od & (R 8.5) | I8 =@
S & I &R Teh 31 w7 ¥ fAelifa f[aumrda Gag s (A
Gag) gRT S UfoReu | fAuord Raf 3f=hioid # ScaRafda &
SITAT B 1 399 fR U Afha Raf 18- SHF & BRI BIRIHT BT
HUIARYT B STl & |

Raf proto=oncogena protein

W { _} G
Regulatory Protain
domain kinasa domialn

Raf oncogene protein

NG 11 )

A Gag Protein
kinase domain

]

fa= 8.5 : Raf ai=®Isiia UIEH | €id : Cooper, Geoffrey M. The Cell: A
Molecular Approach. United Kingdom Oxford University Press, 2018.

2. @IS} (YARM) HTEHEMT DNA | 91T U rasH 3RS &I HUTARGR]
forar @ folu I 12 T GGC (Gly TE¥H) ¥ GTC (Val; deiiF) W)
gforemue sferfq fdg IcaRads SHeR g 2 (R 8.6)

EEEEY 46 A B
Nomnal @@@@@ Lau

ATG ACG GAA TAT AAG CTG GIG GIG GTG GGEC GCC GG GAT CTC 10
|

- GHOBO0000060 08

I3 8.6 : ras 3n~dioh=g fdg SRad+ | ¥id : Cooper, Geoffrey M. The
Cell: A Molecular Approach. United kingdom Oxford University Press, 2018.

TYMR THAD i BIRIGT JIRIGHIT & RS R5d 8T & Rt
HIRTHT fawrd 3 fafa=1 JfHed S DNA &1 wx=7a & fhanfafer, s
g, TUICIRRT BT IRVT 3R TgAR a1 R 8l € 1 59 I oA
SARafdd (e a1 F%pa) 81 o 8, o 3899 [k oIt gig sk
JERIGHAT BT © T SR 81 Ol 8 | §B AR SIS i $T ool
AR 8.2 H fobar AT B |
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ARl 8.2 : TR THAD SfI

ik RS TP gxarfad &rd qemTa Risgia
APC PIARTC TG RS & | TRATRS
™Y H B RA | TSIHHCH
el bl | dreldifes
I §g BT 2
ARF HeATATHT P53 Wfshad TRaTR® FeAET
(MDM2 fa=ER)
BRCAI LSl DNA FR¥d qRaRe w+
DR
MSH2, MLHI | ®raRged EERIC R HNPCC
E-bhsRE &I, DI (g8ard) | PIRID ARG | IIRaTRe Sy
amfe 3] DR
INK4o, HAMET IR P16:cdk fFRIEI® | TIRaR® Ha=™T
P14ARF :P53 &I
Rerfiqd &var 2
NF1 RRBTSS AT Ras & GTPase | =RIGISHMCINA
BT AfGRIT R | <87 1
<ar @
NF2 LIGIRvDIE FAT DI DIRMHT | IRIBISHFCIRE
hblcl I Siedl | 8T 2
g
TP53 Ao, formAr Jfe | e dR® A—prE R
CANEARCEZS I
VA R)
pTEN ESEARIENES] P1P3 ®ihe BT T
RB REMT BT E2F (@It ash | feTeeted®T
3Fgerg ferd=o)
H 95 BT ©
VHL &l WS Adardr | df |
3R i RR—fosiR=g™
WT1 e BT A SR | 3l BRD fdeqd <gm

1T : Gerald Karp. Cell and Molecular Biology: Concepts and Experiments.
United Kingdom Wiley, 2010
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qier Y 2

Reat el a1 wRT

) R UH IS & Ol IRR @ 3T 91 H R & YR P afofa
AT B |

1) S ST @ 98 aFf € S SaRafda 89 R a1 SiRemsil o
faure] / sfedamy a1 < 2|

iii) TIR D S PIRTHT TIRIGHTT B .o IGRECI

8.7 HuR®NI IURadH

qgel 9dg Y SARTH! (1T 8.6; WERIFhII= BIN=hIoi=T H SR,
IARTITTTT (DNA 01T # IARTH) & b= & Febal 2| A AT I ¥
TRfd @ B & 31T HeTod / ScRad-or o fafdwor, wamHt snfe &
fo IR & Boawd B 8 | ScaRdd-or T RNy ufhanet gRT
URd &1 FahdT B |

SARad- o ) farfaferr -
1. 99 UATAT /g%yl (base analogs) &T HHTAYA

§B ARG IS ST 99 YHAGRT / Jeuwd Heelid &, DNA & |
ARSI dhAl & BB G B & | 370 W R WU 81 S R g7
UATGTT / Jeaseal # A S & fIod g7 @ o1 81 €; o I ufefa
& HITI TAd G[deRIICISs! & S FHe FHAGYE & HRUT IARTIT B
Ao © | ol 99 TATGNT /Goawy % e 81 Io9jd H 9T Sifll &, olfche
g _{ﬁaaﬁas@' I BT UfRATYT HR bl 2, Sl 39 A4 DNA uferdl o
gfeRfad 81 S © S qe ?v—\rfaﬁ | gl B (B 87)

Q(‘F\

Thymine racil 5-Bromouracil
(k t f rm] {enol form)

5-BU (keto form) Ad
Br, \ _ﬁ
_< \:N
H— N

5-BU (enal form) Guaning
form 8.7 : s—aMIgRfid, & 99 €T / geawy
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JEEROT & 1o1Y; 5—IHARRNIA (5-BU) &I S1d Ush w0 H FHICARIT [$AT ST & IR
R TR ®U # WIFIART & Sl €, O 98 IART dRal & | (a) 31U Arrg
PITt eyl H, A 5-BU gRT UfcRenfua gl 8, g AT—>GC RIHiaRoT
BT 2| (b) 3T SMIFIGT FaRerT H, WgeriE 5-BU gRT ufeRenfyd gl 7,

R GC-AT IR0 B % |

2. faf¥re g+
§Y IARITT 99 Bl gRafid R Id © 3R 39 bR fakre Hgwaa

(mispairing) B T | HB TehelldR0T HHB, o YIITHIIFRIGHIE (EMS)
R AUH ®Y A SYAN fha T arar Arsgrrame™ (NG) 89 Ul gRT
UATe™ BRA & | WM $ 0-6 IH IR AOMIHE & 0-4 3 & YfedhalIdhRuT
(EMS Sifv@) A o ORI IR TaHIE &1 Ucdel |G 8l qahdl o |

3. 39 &fa

QARG / RISTSM S91 BT &R BR od © orad f[ARie IrAd & omd
3R DNA H¥WU & HRUT Ufaqfa @S (replication block) a9 & | SHATOTd
HIRT@HRT § SOS 7 & TRy Ifafdre 46 & I oM 4 W ufagfa g
qISUN 8 Fahd € | SOS TF HIRGT Jog & Adh & forg foedt TR &
IARTAToT BT IR Bxar 7 (s 8.8) |

DNA el R [l 3—dgeldl ool (T-C BICrSIEHR) R ®dh Siidl © | I8
Ssb UIEI 3R RecA &1 dq 99M & foly Me¥d o=aT 2 | I dq dIfrar &
AW & oIy Hdhd I € Sl RecA §RT fIRIRT 8% UmuD & AT
HIFAFE IGT & ST DNA GIelFRISOIRM / I8ABHIdR0T B SN 3@l & |

Rech DMA Polymerase lll

W\ IBEREN OO ‘:%."_ O INININ

JPORMINRNN

Umul*

\M']I.ﬂ“-'.':j:"l:'l‘fi_"__:-%i B0 JPRMNNININ

UmuC

WREREECEDRED PPN

I PREENDQUTAPATAIRAININ

fa= 8.8 : SOS g1 URa ScaRad-or |

wid : Source: Griffiths AJF, Miller JH, Suzuki DT, et al. An Introduction to
Genetic Analysis. 7th edition. New York: W. H. Freeman; 2000.
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91T 999 3
ﬁﬂﬂ'\@ﬁfﬁw

i) 5—sHIRRAS BT DIl B ... P 99 YA /JoIwT B |

i)y 5—SARRRIS B 3 B ... BT 99 YA /JoIwT B |
i) TIeHIgIehINe (EMS) fafdre ... PR ARl B |

1Y) J— T3 SRS BT URT PBRAT & T AA DIRIDT GG Bl bl
ST D |

8.8 cYux faurey

IR AW HRERNT faw] 8 2 et 3 Afdadl & dwfid a3
SR & e BT URT BT H W B &1 A 3T UHR B Bd & — DNA

fauTo] 3k RNA fasToy |
arofl 8.3 : faff=1 DNA 3R RNA Ty#R faenv] /934

fawm] o A YA S 39 (kb)
DNA SI#R fauTo] / qrgv4d
fetersfes faumy faR (aed) R 3
Sv40 3fR UIelHEIsRd | BIg T8l 5
TSR Falgdha (F9) R 8
TSHETSNE Pl el 35
EMISEIRSS| a_fdhea formmrHn 100—200
TR SR
BHIAAT HTh AT
RNA Sg#R fauro] / qrgv4
Rerarges TRD T-PIRTHT DT | a

ITd - The Cell: A Molecular Approach. 2nd edition. Cooper GM.
Sunderland (MA): Sinauer Associates; 2000.

Il :

1911 ¥, Ue I o AHETgw gRial R aies by | IeH 99 U <gaR
e Pl 98d BIC fBal drel hee | BT Y SHIudy IRISEY 9 89
uTq | R BRI PIRMHT Jad F&py (extract) BT R GRIAT H SoiaRr
ST | MeaSTd [AdbrIel fh ATh™T U HHdbl | 8IhR Yalled &l Fdd o
ST SETUER BIRET | BICT AT &, oY 31 AR /JA=hloiid (Sdasr)

fauTo] e 2|
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T —9R fasr] (EBV)

EBV 9=l ¥ Wfod fohar 11 uyger fawm] o | ag Rfde fommram # s
w7 efe 8T € O (1) EBV DNA 3R WiéH axfde formprn & difsa
IR 3 9 S1d 21 (2) 9 799 @ fomhiRATSe / AATaTupeti # EBV @1
SOTRIA o ¥ A PIRIBIY HR BIRTHRI & HFO 0N BT AT B ofdll
2 3R (3) 9= H EBV T §O149E oTH ¥ forvhMT &1 Hhell B |

A9 Hendr a3 (HPV)

HPV (human pappilloma virus) & J19 HTRT fAuT0] & S Afdadl § $er
PR AHAT 8 | Tg SFTHIT 90 URerd Haigdhal (34d) dwa=i H 91T SIrar © iR
feTal # 4@ R S &1 HaR N R Fhar 2 | rwer H I fawry g
faureqen w8 welRid #xar g & 8 4, 39 fawy & forg rer fasRa @
forar ar 71

SV40 3R grefianar fasoy

Y fIuTo] AR § HR TRl BRA © oAfhd H DIRABT WUCRT BT fharafer
BT T H HE@Yol 2| SV40 3R UrelieiIfaum] SR & URd & vd ©
3FeraT BIRTHIRAT Pl IAD! UTqpfad WU ST HAer: dav AR &l 4
FUANRT 81 BRA & 370 UTqidd IRANT B DIRIBRIT (AT DIRIDBIIN)
ot i fawmy, ufdef, Sl o &k Hafa ) ot @ ffaa ach
=

89 ®-UX B idNRIfI® fagaiyor

faf =T yeR & R & = IR "o (FrEd) Ui a1 3 yard il
PR BIRTHRN H AT HIRABGIR HI SUer 31fdes ATST # UIT SI1d &, 37
§IPT STINT AR & F18TH; QAN 3R SUER & Hilesd & forg faar
SIAT & | 594 AR idpioie 3R Mfthy e avds Sl i |fferd
g (= 8.9) |

- ==k f
\ (CK) / /5
b5
\

Cyclin

NH“-JL__ o

cancar 1 cancer 2

a3 8.9 : yA® d=AX &1 AiHfIa grets-wvisi—a AR FR%HRE cgmw
TP ofi=g &1 =1 ded gtar 21 an~eioie ¥ arer @ix
Rl g <a9e S &1a s 21 X, Y, P 3k Q fodl



TIPS 8 SR — TP gR=TA
=R fagie ¥ 9 ygar WY Ao A FRSRT <y e
SiiF &d @1 9I1d © Text book of Biochemistry with clinical
correlations (2011): Wiley-UK

T DR ¥, 21 G S B AR BT IUIANT §ABI IdT T & fely
o ST ® % @I <R ITenfiq [ srerar FE | 39 ik @) foramefierar
B AT A=PICISU DX URIE0T gRT fhIT ST § Sl Albs] DI 3] WhIR H
aRaffd &= <ar 21 I R I ifdF BT & I 5 & 918 R B
U B @I FHTEAT S Bl JAfRTH BRIl & | 39 A1l & BRI, dIfddDh

SR BT SRS ALAVIRIFVT D Aeedqul & o F&1 18 &

% | f9 UBR & =R & oIy 5 <R Arax FmfoRad € (@roft 8.4) |

ARefl 8.4 : AR TYAR ATHR

T A HRA TR 9¢ oar @

JM=PpIBIce Tethl BedicH (AFP) fRUeH!, S99 BIfRTHT H=ax

AT

HTAMITHIAING Teioid (CEA) BRI, SISAN 3R BHSl &
PR H

FIaEIgSc Uioid CA-125 Tdiefiferadl SURT & ISR B
P H

UoTTsH Uehallsd B (ALP) URCE R
wRIed (3TRT) 218U ALP (JRT9)
grefes TRie BRBSE (PAP)

N o N oC
g 3R dIcT—hcg 3 SUTIII DIRYDTATATHI

Hodlel=- HGoR] ATSRISS BIRAFM]
Jagfded A Uleiuerge (VIP) | TISMRT (THIF WIasiR fucd

REACICRIENBIEIRS)

ARH 9IS s o (1g) HecIqel ATS Al
: DITCTYC
99 99 gre (3 H) Aeciuel HATSTH]

T : Vasudevan, Damodaran & S, Sreekumari& Vaidyanathan, Kannan.
(2017). Chapter-48 Biochemistry of Cancer.10.5005/jp/books/13014_49

810 ®-UX & SUAR & forv Ifdas
A

RIIad SUIR O Iedishar AT fAfdHRor IU=R T ISUIRT 3Fd bRl &
foy RrTefia sreRen | Ugel) fhar S A&l § | dla (ais) DR
(TEIAMT) B IAD! IR [AuTIargd sraRenr 3 ur: qoia: e eredfhar
QUARI § QUi IYATRT fHAT ST FehdT & | STRSIIAT & AR BRIAMT
P foTU T 90% BN & STafd M / HeRefed dlas =R & foru
T8 % 14% B B | 37 I8 IS Fe@yof 8 f d=R &1 Tl Tar
TR BT SUAR fHaT 1Y |

S~hIoiA Ifegd NN T SUIANT aRUMcHD H~a) SUAR b folv fhar o
Ahdl 2 | U NSRRI} &1 gifadr siwpioi 3mafad &1 HAhod=T T qHeie 161




s 3

Tgfpardie faar

162

FRA 21 A qarar ® 5 R ) afslia eireeia & R @ forg
HIGTATAT U AN dTell D DIRTHIR B I hIoie dHeelRad
OIeH & oy ST Hageliel 941 <l 2 | SQTER0T eXufed |ad Ugd
JMPpISi ofegd il 8 erb B-2 3iFhioid U & fog AMIGa
(U@dArg) TS ¥ 30 99 TRINE & MR W faeRia fear war o
S crb B-2 & BIRGEET S & g drd &l § (W9 d=ax |
srfcratfirerem) |

UfoReTT SUAR Udh 3T THR BT H~aR SUAR & ORTH DR DIfHRil &
foeg ufoRe g @1 gaeliaa fovar siar 21 va fafdy Aadig< (S
rel) FRIE®T &1 ITART 7 Sl T-forhrarsed (eRNSToRN) # Haodad udi &l
AT TR T-DIRTHIRI & SISA W[eleM @ERRT &30 / down regulation)
BT D T T | ISTERV-URIAHG 3R diger | o fafdy mgaldrs w9 &
AT T DIRTERN & et & S o=~k SI@eRit § afvfad ueH &
foeg dr o)A B | ISR BISAR® Terold RAU@R /A8l (CAR) ST dw
PIRTBRIT B Ads W AT IS Bl Uga™ PR oldl &, Pl [AUII] HhHoT
SR I @Y T PIfrpret H yaer wxrar o g (R 8.10) | R 59 T
HIRTHIS BT TR HRS amqd IR § g1 A1 © |

| Patient's
| T cells

oI
= 4
v -+
[ 3 :
Infection with
VIMLIS Carmy "IL}

CAR gene

faz 8.10 : d-ER STAR @ yRRaT fafecar (EAIRR®) @ fav sake
T R¥wex (CAR) Ifafya T «if¥red | o 91d : The
Cell: A Molecular Approach. 2nd edition. Cooper GM.Sunderland
(MA): Sinauer Associates; 2000.
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8.11 NI

o IR IFM BT U a7 7 RNraasr fFuRor #i¥rer & DNA # 9T @ik
sraraRerd gRad=l gRT 8IaT & | F URad= UIeRi=hoi=a § 8 9&d &
S AT DIRGTS H YGW Bld & | GIei—3=hloli= Afshidd 8 S WR
AT HIRTHRIT & Do+l 947 < § |

o UH FMENI BIFNET IR H=IR BIPGT § J <R Bl 2 fb dR
PRGN FfFEHT F7 F o o=l 81 919 SR SIRTEY W gfg
HRE SAAT BT & S A8 I arfedlell & a9 BT Uedned dRd &,
9 URSEMRE Bl 8 | SR &1 &9 g DIRIGRI F 31t ¥ fawmrd
B UR A3 ad difedRll & 0T @1 smagedr Bl & RTT SHdl
3ifeRATST 31R drge @l Jmyfl &1 9 |

o HrARG AT ¥ AP AT AR IR & BT Sl AJAI AR A4
JATIISTT STl & 9T o T 747 & (SETeRvl; RRe 9F ardl § ohsl
BT DR AP BT | I GIRTRTE Sigall AR F9=l a1 o 3
gl d deax HY1 dlel Uil & w9 H yelRia fear war g (fafewo,
AT, fauroy anfe) | fafdror SR sAferier haver DNA &1 SaRdfed
IR BRI B 2| HB 99 IARTT @1 o BIfIedT YRIGHTT 6
9EMAT SR DR IRd © it I PIRTHT [T BT Uredrfed dd 2 |
A 39 WA B PR Yaeid Pad T |

o 3ERAT T (T, N AR M) BT SUANT i1 T &0l aret ARTAT &
e Bl ARUMEg PR AR ST fAeeyor o= & forv fhar Siar g1
AT BT THRAT DT AT GIR | IV I YR fhar omm g1

o AWM | & H=AR PHH AP BId & R TTH FUTHS Ud BId &, Iavel ||
AR Il & SR H AUeATHd I¢ TR AT U B 2 | faRAT IV B DR
DI I INT AT Bl 2 | JFARAT O DI AT JF—INTANE DR A
PET 2 | AIWIT O B Urefid wy A Yearen /Infas= o FHuffRa fear
ST B

e I& BRF (GFs) UCIUCISS & Il [IIT DIRIHT TEIT H IRERIHAT
PR fafder Sifds argfeharetl @1 URT P & o favigs Feroraeul &1
HUTARYT HIRTHT 3R BIRIBT HabTel FFAT § IRac iR gRafkid
TGRIGHAT & AMfeld & | DR PIRTHISAT BT TRR & Th 91T I GO o
B BT IMATNG Hed & | A IR BIRTBIA & qF TIAR H Hedr
3T 3 AT Hadl H TAT TR g9 W Bl 2 |

o SURANT S (DNA 377] SRaH) | Hwax 8 Fadl & | I Uqfad w9
HeRaET BT € | TANTITed SRad-orTy ft g 2 |

o TYHR fAWIY] SRY EBV, SV40 iR UrliAIAETY] @ifddli &I Hehfid o
TR B AP © | A DNA 3R RNA fumgsii # fifor e €1
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AFPIoIH—otfead N & | =R BT ROMHS ®©T I SYAR fhar o7
ThaT B | W Fafhea &1 gerar Siwhioi| @1 ofd BT 9QmdT <l & | SHdl
a1t ® b Afsha SMpIoi=a aTell =R BIFHN AIowT A 3f=hToi—
FedRad M & g9 & forg HaaTelier Bl 8 | SQER — gdifte
TP HHIGATT Tldis! 8 Sl erb-2 JAhIoiT WIS Bl offead Hel 2 |
U erb-2s BIRTHEEYT &3 & fdwg TErel W MR off (H HR H
fcrerHead) |

812 3d 4 &8 UH

. HR PIRTERI & SRS SR IMIafie o & Agayul ygqell &l

FHET TR BT B |

3PS 3R PR FRE® S & Hgedqul I[uif &1 9o AT & |

IR SR TRRAT, GO iR USRS @1 HahedT Bl
wfera o @ar 2|

SUART BT AHIRI & oIl TR AHd ITPHl & SUIRT 3R DR Bl
YRR &7 ga1 oFTe & forg fademr &war 2|

HR B SAfASE B T THS Bl WEe HRdl & o faff= |u
SR & fder o a9 s g8 ¢ |

8.13 JaiX

CICIREG]

1.

i) DR DIRGG WA DIRGN & o AR w9 9 oo &<l @
3R ST TYAR I PN © IMAT IFTIRT H AT DIRIBRAT B
AT YT FR S dTell DIRTHIT Hrax DIRTBN HEAd! 2 |

i) TSRO SR BIRTEHRI §RT gy HRDI B AT B B

fshaT € S I8 Rad digersll & AT @ URE HRA § |

USSR & g BIRTARe & W PR g & G9d & &
fog snavgs B, o fig R 2 <aa aiiR@sit & sifeiio 3iR
BT BT [T SIAR BIRTHIS BT FoTT DI MaTIHAT BT 2 |

i) SrTeTfi

i) Ure—3I=proi=d

iii) SIS



SHTS 8

DR — Uh IREd

3.

i) TSI
i) @
iii) ITrd I
iv) SOS JuTTell

IJd 4 &Y U

1.

2.

AT 82 3R 84 BT IR
9T 8.6 P IRAY |
9T 8.2 3R 8.3 &I ARAV |
9T 8.9 BT <RAY |
9T 8.10 BT IR |
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