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Leukemia | Canada (11.6) India (2.2)
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CM 464 | ' 67



68

Initizfing agent

Promoting agent

Cell
proliferation

41U 3.3 Mmahauues initiating agent 18T promoting agent

CM 464



. o @\;N/
T CH OH- Gl ' N
. cH,
. CH,
Nitrogen musiard i--c:-----_-"—-._eéa__- -

327 3.4 n12Rn cross - linked DNA

g

3212 msfenzidafudinmsiTuogamaden

| arfenzdaits mi‘aﬁﬁmﬁa'[umnmaﬁuu (indirect acting carcinogen)
audonzdanguillimnodinfiteto DNA 1Taonss udestoldiimzda nie
amnsadinlffsodu DNA 14 Aneidemamad Wuninszdu (activate) Aanlfiien
medunsl  wiemaninmsihamvsusu’lsl uieuvnmesdu o dldmamailifan
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iy Aezgnulfsunlaaiunsdinae benzo(e) pyrene ~ 4, S epoxide ImumINiaIy
upaiew Il mixed function oxidase 910l Tns Tessunady @it 3.8) Farsdanmedonoes
gniveentinieme niegmir Ul luswumelugudn q wiesrvezdinlfisuduun
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jﬂ‘ﬂ 39 nmﬁa benzo(a) pyrene - 7, 8 diol - 9, 10 epoxide
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301 3.11 M3BA Aftatoxin - 2, 3 epoxide
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PUTEE un'ﬁwui'mu'l-ﬁ'ﬁ'lﬁ"i'unnmus“qﬁﬁqu?1 Afidnsudtuaremaiiulsausdegant
yanaialtl  Tesmwzdmdhiifdesiumludomoisdvedlsoin  edelsita &
ad 15 uTedondlunnagann ﬂzﬁﬂﬂ'@ijﬁfnu‘lﬁ Safinstuemumnadeiindly
maimnTlsnuzdoiufe awfdondlWinneds deiWwadaw Taohlimanie
fadtduIngazqniifeiden - naqsanﬁﬁwmﬁuunvnaﬁ":tuﬂua wardsaninidfonzdaii
iwanfia i maqmaﬁmmmw Nﬂnmdmmnamﬂaumnumunasaﬁmmﬂﬁmnﬂn
gufud MWuinavesed idwomne iows ﬁimmum s umiton q seufounzifaee
fansny _

fetendifiuied@ifnnensqrenia¥f Selinamudiidiy ionizing radiaton &
nanda i't'uﬁammsm%ﬁ‘;ﬂﬁﬁ?mﬁuézhﬂﬂﬁtﬂumﬁﬂsznamaﬁﬂumqn Taumy
wiveldundidnaseufiegsounen ﬂﬂﬁmnﬂmaunqmmnmna aou 1Ay
didnmsoudesz un..amnmauaﬂsvn'lé'wvcﬁ’mumu wouszmiendmdautiuldun
ozmoudnufos mitueyyadase (free m__dlcais). apliiAamshmwasialuanodau
U§AsugnTevesayyadase mﬂsuqqnﬁmz_wa;i'lum'zzﬁ'im'hviomsﬁmﬁﬁ?mﬁ’u
mwﬂmaqnauq'lﬁqw | -

Taotaltifedudr DNA 'luwnmﬂmﬂmmuﬁmqmsqﬁnvvﬁflﬂmmu mMsviaw
DNA vosfsdiAniuld 2 TedemnimwTaomanse (direct action) uazmsvhmoTaums

dou (indirect action)
n. msThmelagmanga

mavhaeTaemanae (direct action) Aty Tauseddadh iy DNA
Taomss (Ut 3.18) #1011 ionizing radiation FionmdnhmoRussiedmes (ester
bond) (31l 3.19) senamjeainfinmofiosndls Tumhifae DNA vineenandy
lunsdifidii DNA m10ib7 Gingle strand) _nmﬁnﬁu‘lé’iwnﬁ DNA 0§} (double strand)
wiefadorodrihmeussinalndn (gycosidic bond) (31l 3.20) sewinfmadoend
sTuaduue ldiuangasenninme bNa 18 ldifannufiadndves DNA
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"<ﬁﬁdﬁ§;f
RIS 0‘/

( ‘I Indirect Action
/ Dominant for X-Rays

N

gre
J'O‘\

/

( )Dh'oct Action
’/

N
.

TV

71# 3.18 m3how DNA Kanfed

». mitimwTaomade

msvhaeTagnideu (indirect action) (471# 3.18) HannmsAsedly
ﬁ1ﬂﬁﬁ?ﬂ1ﬁu€1ﬁauﬁnmﬂm‘mw DNA mshaiu DNA #aedtieefndudszne 2
3 g B0 1 Tu 3 dweialaemshimenieans  desviemeluiemeihidiuesd
Uszneuds 70 % deduiddesadidagireme wisuduInguesisBezgnganiulidoe
Tumqmouf'l i’#ﬁ-?qﬁwﬁqnuqﬁaﬁmwunﬁmzn'SNTumr}numﬁy'l MidAanisuanda
({31 hydroxy! radical (OF’) (0% hydrogen radical () (Ul 3.21) servezdnintfiierdu
war i ldedndnd T wu madminl§Aseduwe iy dhymine) Adwmisi 6 quit
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Guanine : .
I, H B-Glycosidic bond hetween

2-dexyribose.and exioh bass

3.5
phosphodiester
bondsz

it 320 mahawusinalndandantad
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H

}J/Va _ —» OH +H
“H |

U7 321 mahewRuslelasiouvenidanded

Thymins

322 mafiaeyyodaizveaurlniiu
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3229 i stunmeduoyyadssdudy  vensmiluedifuoyyndis:  erwda
Ufisognialddely  wuwelsTadiu (cytosine) Fuifuoyyndaszezdminlgatindy
om ing B 1y NH, nanosnhinmuiuweysa (uracit) 18 Uit 3.29)

NH, B
y , '
P i

Cytosine

i 323 nm‘ﬁamuﬁn%mnouqnimzmm'lﬂniu

wenvnfioendion (0, md'luwnn'mmsmﬂ?uqnfumﬁﬂmdﬁ delWAnnay
Aomoduty Wy e llsawdady 5188y hydroperoxy radical (OOH?) (11]% 3.24)
Fuennnszd lhinlfitofumsdaluogaldudy  Swewaswdafy B dmilu
hydrogenperoxide (H,0,) Huilufudsmnd1ddae ednlsfid HO, Aifaduilozgniniatd
Swenriitoglumnd 1wy ngalsTou (glumthione). 1ne 0wl catatase (Tudu
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. . o e H
H + 0, $ OOH - H0,
;ﬂﬁ 3.24 maina hydew radical mfz hydrogenperoxide

i

3222 Yeligonailoloron

nﬁqnnnhhmmﬂunﬁﬂnuﬁnwﬂmnnqﬁ ungiumrung

gt audhy Tamuzdafamis TnsmwizdudsenashnlszmmiovnsTuan wuly
anigenimwuivonTfudulinue ﬁqmnmqmqﬂn' 6 uerunu rhu'lmyﬁmumm_
1INNITENNIAA mm'lmﬁ'[1nu-'ummﬁmflud'm'lﬂq;mu'nmnm‘lfﬁ' Watlmmedal
Wunedadeiy malignant tumor - ST IAUMWAI Tinuz zFaimiaSeihoonnidlenSou
muunn61u1unumi‘luTmumamnmﬁ‘mun odlsfdnnmsedaiummeaudidy
Tiﬂmnmﬂuwu;mm (matignant tumor) MuT1BATWEIMUAMER20 TsnuEsRITiE
u'nnu‘quaﬂmmﬂmﬂ’s‘uumuunu:uzuaﬁmﬁummzﬁ'mu  ¥Ba3Mme (M1 33)
Pegtuluyndrzma ﬂ:zmﬂﬁﬁnnuiﬂnmmsqﬁﬁunduﬂ‘hwm1:.i'l1¥i'1msuuu
owuen  mazigmodeadeanlszna hnndumsanseyisudidiu Tsmedafamts
fiaduetsndy oo lsiamsfaudahmls 219NATINATINAALNAYOL basal cell
éav'immﬁmjmnﬁlﬁa'lﬂnmmm‘mﬁ'ﬁ'mﬁaﬂnwun..quaaﬂaan'lﬂ Q@ 329 &
AWAMINAYBY basal cell '1u'lﬁ'mmmﬁ‘lw..ﬁ1‘lﬁam1msuuwnnmn'l‘funmqnam f
sz ididadouidoentnafmiy du benign tumor éaﬁ'm'lmuunn*uqammsmmu
To winfinouih187er0dens mutate ¥99 DNA dudy Tunsdivuilnain1ées
un undudafeznaioiu malignant nmor Fsemnsounsnsznehunszumieon’d

Amdrudihddgannhlomn  dufdidnssmbigaefiwildidalgiem
ionizing radiation 14 urmnzam ¥ DNA @anuReneld Tasnsnszduliifanisdy
3TN IR pyrimidine 1 Wumsifa thymine dimers (3Uil 3.26) szniawelsiiu
(thymine) fingAatuuumy DNA by
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Cancer Site ‘Cases per Yéar Deaths per Year
Lung 157,000 (15%) 142,000 (28%)
Colon/rectum 155,000 (15%) | 61,000 (12%)
Breast 151,000 (14%) 44,000 (9%)
Prostate 106,000 (10%) 30,000 (6%)
Bladder 49,000 (5%) 10,000 (2%)
Uterus 47,000 (5%) 10,000 (2%)
Lymphomas 43,000 (4%) 20,000 (4%)
Oral cavity 31,000 (3%) 8,000 (2%)
Pancreas 28,000 (3%) 25,000 (5%)
Leukemia 28,000 (3%) 18,000 (4%)
Skin 28,000 (3%) 9,000 (2%)
823,000 (79%) | 377,000 (74%)
All Sites 1,040,000 (100%) | 510,000 (100%)

J .
M 3.3 Sanimamonnliausiavilana q veaxeniding -

323 hiia

himfudugiuniddielifalinfslunuuasdainmeyiia uesiamidioe
Tsruda LineWifadunnetedin usnesinondelfifadunsededinld wu Tsnead
(AIDS) Tsawida (SARS) wieTanldwiaun dalsnmeid Wsunnuemileninniiaoa
AN 9 ﬁ'ﬂnmﬂm01ﬂ.ﬂ1mmm'1§3m|mnu‘lﬁ'mu'luizuznmﬁ'unm?.'z wennniidanuh
Yaonmoviiadoatestulinuedifn Bonlafowanil Tumor virus uie Oncogenic

virus
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hydrogen bonds Involved l
in T-A base paiing -

=X /H~—--\ |
/C_N\
-
i \ / .
1 _C=C
j H | \ ultraviolet
/'F;\ CH light
& N
| Q-
' /C-——N‘
; \ S
/Cmc
/'J.' : CH
(® ;
I ‘

o -
71U 3.26 Mmaifa thymine dimers

Tiimezuandenndelidintu q adnfedneduiomnddaiig q moluwnde
tsznenléas DNA Snmannuasielmaviady 4 Aidudmiunsdindia il
fooziifioy single — stranded W38 double — stranded Y91 DNA %38 RNA ity 19y
Tobacco mosaic virus (TMV), Bacteriophage MS2, Tomato bushy stunt virus (TBSV) ilag
influenza virus li‘]u'l‘ﬁﬂﬁﬁ single - stranded RNA €7\ Bacteriophage @ x 174 i single —
stranded DNA ~ Tuuniz#i Bacteriophage A , Bacteriophage T4 WA Simian virus 40 (SV40)
Mag Adenovirus i double - stranded DNA (31#1 3.27) (fiudu Rmniahiimeenily RNA
T¥e unz DNA 1hin #uadﬁ’n'hi’ asiimfull RNA vio DNA Wuesiilszney $15 RNA

92 . CM 464



[ Qs p s V . ar é V o 3
Hussiszneuftady rua 1ada uasidhi DNA Thfa del$awilariull DNA Sy

sgnou

@) Tobecct mosalc virus {1 T —— fe) Tomata bushy stunt virue (TBSV)

fi} Becienophegs $X174

{g) Smian vitus 40 (5v40) k) Adenovins T G Inflaeriza vins )

717 3.27 RNA 137 1oz DNA Tafmnewiia

’ : E ' qu i 3 ] .
Tagilndiife lhsmdngs1novesd@aiidia (Host) 19y DNAT o 1nenfaesildos DNA

Tl lwsradidwesthu host cell) udzerusafinsmaniignuanldluanm pDNa Sasy
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, ' .
(ytic mode) (U 328) wiwmfumndliafidatulmiszesnvrniwndidivestimld
¥
Taverdwiounfdesminmndifwostulduancen (1 3.29) wenfaezaenunsn DNA
19711/ 1% DNA w83 host cell (lysogenic mode) (9317 3.28) Baozdr Wi unssuaums

Calliysis ond -
retasse of progeny

Al ‘

Lytic mode \

==

UV radiation }{‘(L ‘

zﬂ‘ﬁ 3.28 N7 infect host cell Y8 phage

Fun11zd DNA unzTosuveauwadidwesthu ldiiamadunsed Ty wieoulnd
A%ea147un32UUNTY replication, transcription UMY translation o1 DNA  veslaia
anonsu Tulsaufiduesdilsznouves capsid #70 udnhdnnisznoudw q wisaduiivls
oieangsel &y RNA virus ozfeantlion RNA 1w DNA  Aaoiewled reverse
transcriptase Mo IRDuRuiou A20019v09 RNA Taftt Ao retrovirus Sadlu Taengudl
Aurdostunsfaueds uazﬁ'utﬁu'hi’ﬁmiuﬁﬁa\ﬁxﬁn'[mﬁuuquﬁmm_nﬁqn'lwmzi':
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il 220 midemﬁuﬁﬁﬁnm‘iug phage

J ] -l ) 1 [
retrovirus §TafsAuviofu RNA Sen capsid ihug)l icosahedral #aszaaeinfloalaizein
3 -l ' ' -
Aunndou capsid M3 RNA wmu'lunnﬁuﬂﬂ nucleocapsid uﬂﬂﬂ‘lﬂfrﬂﬁ lipid membrane
y S 4 ' o
vieWu nucleocapsid DAYUNTATHNT envelope 33 envelope 1173092184197 membrane
YD1 host cell ‘
F . W W W : _ o
1if® retrovirus SUAUAIFUUY membrane Y04 host cetl (317 3.30) Avzidg] host cell
» . )
A20n3217UM3 endocytosis 9104U RNA voalafrezgnildendrh/lu cytoplasm wiow q
fuiouland reverse transcriptase -ﬁmnji‘wu RNA lﬂ'u-DNA LY double — stranded DNA AU
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revanse
franscriplase .

M!,CW viral RNA

, o \crlptase
l . DN

proteins

C sid
proteins

frunsluﬂon of viral RNA

ranscription of provirus

1A 3.30 M3 infect host cell ¥84 retrovirus
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Y double - stranded DNA sz rgilunfigiinsaoaunsn (integrate) iWutudaunitives
host cell (itoMAn RNA voe'a5n mmfg RNA voshrimezgnaseenillu cytoplasm 141g]
ASLVIUMT translation a#anﬁnmu'l_qﬂﬁﬁz'[ﬂsﬁuﬁ‘ni’lumﬁﬂs:néwm capsid uay
envelope 1AY envelope proteins ﬂ"l{'l‘ﬁlﬁﬂ "Blémbmne Y04 host cell ma;iwﬁ;nfunauqn
ﬁuuﬂo'hi’ﬂmdouﬂs LNOUAN 9 mnuﬁulﬂuhmnu capsid Hnﬁmsuui'auuﬁa fecld
M3 budding 06NN host cell nnmmxﬁﬁ ‘envelope proteins 1164 é’qumqu'hsmq'lﬁ
§1) membrane Y94 host cell 'luq:m..nnqnwﬂ‘lﬂtﬂu‘l'ammuusmumsq

uilu tumor virus ndevimides DNA il luadidwesthungs szvemuman
DNA (1lu DNA veudrwes (nlﬁ 331) uovuensinezadradalafndhuanimi
uda Ea’qmdmﬁ1111'1?mmm]ﬁnuuﬂna?\mpiﬁﬁtiwmﬂ’mé"m Fonnszuumsih el
transformation ﬂn'n'lé’ﬂnwnnnm:zﬂnuuuﬂm;ﬂsNuﬁﬂﬂn-u'u tmﬂwnnmﬂnﬂuuﬂm;ﬂ
3291141 transformed cell 1m=mawnnmm§mammqm wnnqnﬂmuﬁo"uzﬂﬂmnﬂna
Tudae mam61u1umn1‘fum=wmu11i'l_wzﬁq Tasmnguibi IdRamsnBouasves
wod1%i 1#%0iunis acutely transforming viruses #206101%% Rous Sarcoma Virus (RSV)
dutaiaieglungy Retovins uazdhilfaiifyadestunsdiauniiodaldnneede
Wi Wil am 1911 mm'l:ﬁnuw‘lﬁﬂﬁnnnwwnn'lnna'lﬁ'mﬁn'mﬂnuuuﬂnwm
wod Bon"a3enguilh nonacutely transforming viruses 131 Avian Leukosis Virus (ALV)
‘H’uma'nanmrﬂaﬁnmn1munnmu=ﬂj4fufmﬂm'l'nrmq 2 wilefl (U 332) wann
nARBINYIA RSV g ALV ﬂ‘t’xﬁﬁlﬁﬂéuﬁuegj 3 viin 10 gag, pol UAE env (;1]1‘%’1 3.33)
uaBuFmiefinumemzlu RSV uilivngly ALV Sakedodibu sre uthidude
uzdeduniigniumy une 8 dowutlmamdhduitde 1 Rauzdeviin sarcoma Wi
By src 1‘}‘1ﬁ1ﬁ'ﬁ1nﬁ1ﬁ1um=mun1: reptication 17§tr miloufiutu gag, pol 0T env ual
amranselummnilenhififaman@ouninceared  Fafuudidelfamsnlfou
wlasgulirevousnd vieBurenzds Radonds oncogene AoaN1ATN1IAUNY oncogene
91ﬂ'l11ﬂ'lunqu retrovirus (AxAMBA3zMGL 40 wilad T acutely transforming retroviruses
@339 3.9) uanmnuumu’hsmmnqnﬁu q ﬁ'mumﬁfl#mnnmﬂneuuﬂm;ﬂnwm
wodde  @sad 3.5) Fadhneilafiennsodelfifausdalunld I%U Epstein Barr
Virus iTidu
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Viral oncogenes
oxpreased

U 3.31 mamileniiwndnBmuninagildelaetade
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RSV ' S ‘ AV -

A%

8

Virus replication
Cell transformation

11 3.32 mananeaniluntilWiwedalfeuniosgliedae RSV ez ALV

| | ,
18finImanoefie (inoculate) 12FwMINgu acutely transforming virus  UOT QY
N ] O |
nonacutely transforming virus 1ﬂ11ﬂ1uﬁn{hﬁnm NUA uaz B AUMIAY FINAAITIZNY
p L4 r) 5 - ] q’: ]
uzids ludninanoangu A Ssfinlafnnguiliiy acutely wansforming virus winfu usiliing

] ‘ [7] Lo . . . ' . R .
Juilefialafe ALV Baihy nonacutely transforming virus wunﬁﬂni’unnmnqu B S
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_ gag pol  emv
ALV -

sre

gag pol env

U 3.33 anuuanA1vestiugIn ALV Uz RSV

@@ Tumo'r
{?} ﬁ}...__.... &£ devalopment Q’ @
& " 10
\ &F 13
gag  pol  env | : . | gag  pol WI

11t 334 nBvuifieniuvedlade ALV ondnhinAucednitidheds

\

- o o o ) J - - .
witafhuuzds Saadatuves hiivnndaineaningu B Mflunede wnfFoudeubuves
- d < w |
afer ALV (1 3.39) wuhBuvealade ALV Yiznoudautu gag, pol 10z env uRDUTDY
- ) 1 | N ] 4
Taie ALV mindaifudluunds narilvdu gag, pol ung onc uaAINBY env gRUNUTAAIY

P - . i -

4 onc HufuBunzde (oncogene) TumsfathiBuitinmuennsolunsnfouniaegl
' & ' o o

Fuveurad Idiues Sahlddainansuthuede dautu env Nignunmuiidan oncogene $1
ot a1 ‘ﬁ o ¢ o - w
iFunAu proto - oncogene FavunudaBuveswadin@  Iab proto — oncogene 11 limwutin

H ' ' - - '

wWhasunsgiaveuad 14 udduldowluidy oncogene $aszmnrantdeutaagili

L 4 d - [ ]
vourad1é unsimnnnoduuedluiiqa (U 3.35) finsduiivguiudi oncogene
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Oacogene

" Virus

: Species
i Abelson leukemia Mouse
"ol ‘CasN§-1 - Mouse
ok CT10 sarcoma Chicken
erbA Avian erywlastosis-ﬁst} Chicken
#bB Avian erythroblastosis-ES4 . Chicken
ks Avian eryﬁupblastosls -E26 Chicken
fes Gardner-Amatein feline sarcoma Cat
for Gardner-Rasheed feline sarcoma Cat,
fms McDonough feline sarcoma Cat
fos FB] muririe osteogenic sarcoma Mouse
s Fujinami sm:omn "~ Chicken
Jun Avian sarcoma-17 - Chicken
kit Hardy-Zucknﬁaan feline sarcoma Cat
maf Avian sarcoma AS42 Chicken
mas Moloney sarcoma Mouse
iyl Myeloproljferative leukemia Mouse
iy Avian myeloblastosis Chicken
myc Avian myelocytomatosis Chicken
raf 3611 murine sarcoma Mouse
rsH Harvey sarcoma Rat
rasK Kirsten sarcoma Rat
rel Reticuloendotheliosis Turkey
o5 _UR2 sarcoina . Chicken
. s Avian erythmbhstostlS Chicken
sis Simian sarcoma - Monkey
shi AvianS5K - Chicken
sre Rous sarcoma Chicken
ws Y73 sarcoma Chicken

m:m'fl 3.4 Oncogenes %03 retroviruses
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Oncogene Virus Species in Which
Tumors Induced _

BNLF-1 Epstein — Barr virus Human '

ElA EIB Adsnovirus | Rat, hamster

E3, E6 Bovine papillomavirus | Cow

Es E7 Human papillomavirus | Human

T antigens Polyomavirus, SV40 S - Hamster, mouse

tax Human T - cell lymphotropic virus (HTLV) Human

o | v = d
M 319 3.5 Oncogenes wodla¥a¥iindu 4

SsatmnBonlairvesdainaneangy B Aisuweded iezihubuildnen oy
g Fufeduernn1sIa Gncorporate) 1EMA DNA voalafer{uusn (parental
viruses) il DNA voan81§1909Thu (recombinant DNA) ustieimerswugnssufildun
wlne W hirjugowan dufatuvmziifimsasaunin DNA wq'l'::‘r'mi‘l’m"[ﬂi'INIW
vousadidwestntuies (U 3.36) MldiAana/Aeuiinanin proto - oncogene il
oncﬁgeue ﬁquam'mwtﬂunmmwﬁui'hi'ﬂﬁﬁ oncogene U2 G 1¥ proto ~ oncogene
voundiweoathy Ao oncogene éﬁﬂﬁmmsngﬂﬁuullﬂnezﬂi1quaat-snﬁ
(transformed cell) 14470 siewnwdides proto — oncogene LAY oncogene AT IMNINTIN
atneiieg unzwuinalnlunisnszdud proto — oncogene naenfly oncogene finawds
19U mnmuﬁﬁ_u proto — oncogene &3¢ oncogene ¥8e123% w¥n MIIMFIRUVES proto -
oncogene vouwndidveuinudifuBuvedhiin  wiemsufonTntandreves proto -

F d ' :
oncogene Taumyifinnsuidounriasvey DNA wTelas Tulwy Hudy
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711 335 Oncogene finBursnomn proto — oncogene cmmmdin‘umulnuﬂhww«lnﬂﬁ
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ayqlmse

Reverse
transeription

Viral DNA

Viral particie with
Oncogeni¢c RNA

311 3.36 Oncogene HiNA9INM3 infect vola¥a

o _ o

Ay

o @ . - \ ry ‘ ) al
HogunuialangyideindaeTsausSannty  o1alsfaTinuzd simuniniy

P a d & > d - o 1.
Uszmemiia  orwfiatuiesluBnlizmmmidadl]  felimswmadeuzdeduegiuilede

v v dd Vo ' ot '
naueuy fJ'Wﬂziﬂuﬂ%ﬂﬂﬂﬂﬂﬂgﬂﬂﬂ‘l‘]%!{ﬂﬂﬂl‘ﬁu ﬂ1q (Y4iy) llﬂ:?ﬂﬁﬂﬂﬂ')‘ll_llﬂuﬂgﬂm

1 1 - f ‘ w o s Py o o a o o
unnziwend uenvinilivuegiuileiunifenndunaden HedfoRaunadouidigdah

s utluTsauzda nia18dh 3 ngufle sl 598 woshin

J J oy lJ 1 *
muninneWinanzSirwdunhmsdouedandonsdluny  wiwenlfisly 3

o ' d - v w .
Ussinnmwnalnvesmisensss  dssinnusnfeasnousidsiisawiund lungn14
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Tavnss dnidnngumilaiiumaneuzdefrmdatumsialuagameden shiftemangui
szfelifmuzde wieamsodnl§Atndy oNa  WideidtegnitBnunlas il
amadetan daungiiuarsfisiomuhdiadssi i sdenns 2 nq'm";.h initiating
agent UszinngathelBunmsiiduniunsdauede  mnguiisuiuesewhildmne
uads  uiidleegsfumsteundenalssian ;Tmzm?uq'nﬁmm:ﬁnum?a'lﬁ'xﬁuﬁu
‘ﬁ'u?unmsnfjnf':'h promoting agent . |

%’aﬁﬁﬂumsﬁmﬂagmﬂﬁqﬂ uazrelifauzdalunust TAudidend uazted
gant112Tenn I‘%’qﬁ'v';”q 2 ﬂizmnf:ﬁﬂn1nn1saanqﬂfd1qﬁu fosnnuendiiug @i
Snnwmzqnea1dR SelqmontAdy ionizing radistion Fenenrmndemwlifadums
F2lwoga wie DNA 1¥Tasass wiserudvhmeniedo Trofaddhiuasendui
fou udmadminljAseriy DNA thu?qﬁqnﬂn_‘lﬂmamﬂui’ﬁﬁﬁwﬁmu'lziqawﬂ‘v’i'uz
IRiAAUGAS01 ionizing radiation usmNInMItiARMITugsznimaila pyrimidine
8 |

Latayiafinfaueda8Fonin amor viruses hiawanTeeiiBunsdeiGunt
oncogene 'Iau?mum?ai‘fmmmmf‘iuaﬁﬂﬁmnﬁﬁmstﬂﬁuuuﬂmnmmﬁuwn?Tuzn?a'lé’
Gomenduzdeili tensformed cell BunzdailorenlBouulanendulndiidonds proto

= -~
_ oncogene 1A8 oncogene H13MILROULLIAINGIN proto — oncogene TAMAILTD
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