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(@) Initially modified tumor cell () Invasive tumor cells

Tumor cells
invade

blood vessels,:
allowing
metastasis

to occur
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1-neoplasm
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3-malignant
4-metastasis
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1-carcinoma
2-leukemia
3-lymphoma

4- sarcoma
5-transformation



\oo¥ ozl s 9 Ol

3 Vgl yginsl 5159, 0 pygimsl 5 9 Sl jw Sladshe @live sla S5y e
b Jalge el a8 3 )15 axllhe 3,90 O o Joe <G Olgie 45 05,008 H9b 4
lag 9 Ltdnl b dadl k) Kb Jolge s DNA oswss alisIT Jolge Jio) Calises
B A 0058 e Ogaslesgiusl 5 dlml s B9 i ez ge &5 (02 059
poliee (58 9 plord SLadiginw)lS by g3 Ogawle)gansl 5 sboml S (o0
et b 9,0 36 1 5 £, 1001 Gasie 56 93 Jilas 5 03 Al e i
Ogemolo)ghunsl 5 dy yoxio S lys ood (2L 4 Sliats (&5 Adboe ol on 0935 )0
s ol ol 903,85 1) Joho panns 599 50 1890 Ao Sl Gy 9 mus
Jo 2loslosn )5 O sbul s Lok Cusal 9d o pi5 2 Oganlo sl 5 4,
503 5 A oo 4 3 UNS] ul sl 0 paiiie | pajgiafalassg) S
& Moo 3|3l 0T n 3975 & YUV oliazs] S gl ol & DNA a5 il 68
s dond 5o 9 3 pue 5 L UV 1 il slagigs xians 5ol isolow ol 4
gl o Sy SO

St 9 3513 bl a&inlo;T Sllges 5 Olusl ol b layws 9 o5
23 LT (g o9 Sty p G5 9 4385 51,8 gy 3590 Sllga> )5 SVA0 9 Legyy
s3b 4 a9 5 33 DNAL 0 55 0 53 xtligs st 4l Ogmalesgindl 5 sloul
9 S Tpls an adsl utss 0 95 SVAOD 5900 OLsas 9599 ,S DNA »)l5 3lisl
4 25 o 35 ) S8 T g bagiaT o S50 T slapli s sy 0 dwlaglys 9 Sg8T
013 G ey 9 ol 4 03507 Sladshe s Ogelajgianil 5 )5 LT 51y
ol 1l oo w929 cgie b iyl s Sals a5 slusl slaob

1-xeroderma pigmentosum
2-uvspecific endonuclease



S 5 oy b Voot

Uskor o) w925 b 035)T 313051 (Sl daops 55 oS JU T gl pgisd / gouns) @
a3 ) (HTLV-1)\ Sl T
Ygare 5 039 (HHV-8) GLuil A (w909 uap0 b blisl )3 & gl oSl @
Aa3gn 5y 35 g 03l HIV-T L o (gol il 55
Soskly o35 alis 02z 3 o b byl s & oy Blas slogin)§ @
Sgiin 0903 gy il 35 a5 i 5o HPV (usly . aslos (HPV) il
Aase &, (HBV) B cusla Gug g b cigie Jlis 4 &5 a8 glogian )57 @
Sloginw 59 (a2l 3T L3l 3 oS g poid b blsyl ,s & EBV L cugac @
bl bl s a5 lbs30
5 Logdgs sl w3 29 HPV, HBV, EBV  slasl 0l oo b ba o (sla o9 25 ol 5!
15 RNA slags s 5l s HTLV-1 .3l o ,ls DNA sLagpus s 51 SV40
Bl
Slog ol g g 0 ddlllan (095 4y 45 00 p)gauil 5 Slagymg 21995, 5l (K
$ o LS oufig s 45 0390 VSIC s Ly (G59SSol Jalo g g cnl - ailise | ol
o9l 9bi s BOaE9 51 5239 785 O pd s & A (00 ST, V-STC Sglogels
Slidgd med s Ogawlesginsl 5 czrge dilys o 2l 4 OSSN &S (ul 2 (Gue Sl
b sladshe a5 ol ool caws & uly GlogS )l w9 ps V-STC 03955 Silalllae

D50 2y Opmeleygiasl 5 le ladgh al 2508 03907 055551l b cadS Lagma

1-Rous Sarcoma Virus



Vo0 ol s 9 Ol puu

Olb s 3o 5 L0 59 -

0318 pyginl 5 Sla g 529 | et 00551 457 15 OLES ) se5 25058 1AVY Jlo >
4 390 G @ly )3 X9h Ol 8 b Gladshe >l Kew sy bl o
Lo cnl 59 - dubes S 0350 Uk <G g5 51 L L 059SS] sl (Koe g 29 S
alie slaos 5, LeT U sl (c-onc) Solw $LOGSIL Y 059Slgs9 0 1) Jokuw
DNA Jlgs G F Gugayly 9 Volins 14V das bwlgl )5 .55k 5sleis (V-0NC) w9 109
D9 ool lgS e ey 9 V-STC line a5 165,87 Slwlids 4z 9> 2ub sladglw o 1)
SLa0jsSSl g ,al L cais cul Olej 5l a9 o0 3Nl C-sTC Joku Sla0355G] (ol 4
Sl aslis oleds o (Jolw

Sl JalSs (b o T & dasge 0lis Jobo 5 (w9 19 Sla035H slaJlgs dunslio
9 La0g; 515l slacgame s9l> Johw a0l el ax 31 s0il o 0ais cbla>
Sl ol opl a8 3515 atwgn laJlys « T (w9 slaaslice Jy .amib oo a0 il
RNA & 6)ls s ases 3,k 5l Laose5H ol dlgs oo wa g a5 2ol oo ol
Sla035Slg59 0 9 (w9 9 Sla0jsSSl oaiis” aS la Jlgs . ail 05 57 cs” bwlygas
9o slahi Gigr G s o)lge (S s xas e Ol ) oY Slewa bl
48 d) s B 4 08Tl o Blie 055Slesg 5y Sl (g 29 039S S sles
Lo 048 S (Jsho 0SSl (w9 9 Jobe S0 (dea 45 9) jiley
S by 457 lapeSs m dss B 4 cnlegdle Ngd o G A, (esbis
S 4 035Slgsg s gdoe I OF Lblite sla03gilysg 55 9 Joke 0555

1-Howard Temin
2-proto-oncogen
3-M.Bishop
4-H.E.Varmus



052 5 Conns Jutd \o.8

b b)) pebiis (5159 5 SO Olo Olsee )3 s Jstuw 3)lge Sl ol 3 (056K

Bl

215 5ol 5o o Ol o b b o sl -
L doleie) Joho 1355 00l 05l 2595 G Jasgs ¢ grnb 28l 55 (55l giaga
224z g ol jiSG Ao 0 0 a4z ol pae D90 o g b (oo S e
SosS pm 5La05 9 SLaosil bl 3525 4 Glb e o K (ol S0 Al 0
S oo i ) Joeo S0 b iS5 s S o0 ol an T8 ol 3 sats G2 9098
cadizw slacules sauas Olis a5 saudib dw ;5 Olg e ) O b s o slao)

REOWHPRV-APVS E48 & T B PR PPt i F e IV i P

LIS IRE  Functional classification of cancer-associated genes

Type/name Nature of gene product

CATEGORY I: GENES THAT INDUCE CELLULAR PROLIFERATION

Growth factors
sis A form of platelet-derived growth factor (PDGF)
Growth factor receptors
fms Receptor for colony-stimulating factor 1 (CSF-1)
erbB Receptor for epidermal growth factor (EGF)
neu Protein (HER2) related to EGF receptor
erbA Receptor for thyroid hormone
Signal transducers
src Tyrasine kinase
abl Tyrosine kinase
Ha-ras GTP-binding protein with GTPase activity
N-ras GTP-binding protein with GTPase activity
K-ros GTP-binding protein with GTPase activity
Transcription factors
Jjun Compaonent of transcription factor AP1
fos Component of transcription factor AP1
myc DNA-binding protein

CATEGORY 1l: TUMOR SUPRESSOR GENES, INHIBITORS OF CELLULAR PROLIFERATION"

kb Suppressor of retinoblastoma

p53 Nudear in that f small-cell lung cancer and colon cancers
ncc Suppressor of colon carcinoma

APC Suppressor of adenomatous polyposis

NF1 Suppressor of neurofibromatosis

WT1 Suppressor of Wilm's tumor

CATEGORY Iil: GENES THAT REGULATE PROGRAMMED CELL DEATH

bel-2 Suppressor of apoptosis

“The activity of the normal products of the categary Il inhibit the cell cycle. Loss of its
i
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1-tumor suppressor genes
2- anti-oncogenes
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Normal cells Transformed cells

Viral oncogenes

Retroviral
transduction

Proto-oncogenes
Mutagens, viruses,

radiation, and genetic
predisposition

Expression

Essential growth-

controlling proteins Cellular oncogenes
Growth factors .
Growth factor receptors Expression
Signal transducers
Intranuclear factors .
Regulators of programmed @Qualltatl\_rely altered,
cell death hyperactive proteins

(@ Quantitative alterations
(gene amplification
or translocation)
resulting in increased
or decreased levels
of products
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1-homogeneously staining regions (HSRs)
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Immune response to
TABLE 21-2 methylcholanthrene (MCA)
or polyoma virus (PV)*

Transplanted Live tumor cells Tumor
killed tumor cells for challenge growth

CHEMICALLY INDUCED

MCA-ind d A MCA-ind d A

MCA-induced sarcoma A MCA-induced sarcoma B +

VIRALLY INDUCED

PV-induced sarcomaA  PV-induced sarcoma A =
PV-induced sarcomaA  PV-induced sarcoma B —

PV-induced sarcomaA  SV40-induced sarcoma C +

*Tumors were induced either with MCA or PV, and killed cells from
the induced tumors were injected into syngeneic animals, which
were then challenged with live cells from the indicated tumor-cell
lines. The absence of tumor growth after live challenge indicates that
the i P i by tumor i on the killed cells
provided protection against the live cells.
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Elevation of alpha-fetoprotein

TABLE 21-3 (AFP) and carcinoembryonic

antigen (CEA) in serum of patients
with various diseases

No. of % of patients
patients  with high AFP
Disease tested or CEA levels
AFP > 400 pg/ml
Alcoholic cirrhosis NA o
Hepatitis NA 1
Hepatocellular carcinoma NA 69
‘Other carcinoma NA o
CEA > 10 mg/ml
Cancerous
Breast carcinoma 125 14
Colorectal carcinoma 544 35
Gastric carcinoma 79 19
Noncarcinoma malignancy 228 2
Pancreatic carcinoma 55 35
Pulmonary carcinoma 181 26
Noncancerous
Alcoholic cirrhosis 120 2
Cholecystitis 39 1
Nonmalignant disease 115 o
Pulmonary emphysema 49 4
Rectal polyps 90 1
Ulcerative colitis 146 5
*Although trace amounts of both AFP and CEA can be found in
some healthy adults, none would have levels greater than those
indicated in the table.
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[E More-developed countries
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1- Human papilloma virus
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QLLIERIRE  Monoclonal antibodies approved for the treatment of human cancers
Name Trade name Used to treat Year approved
Rituximab Rituxan Non-Hodgkin's lymphoma 1997
Trastuzumab Herceptin Breastcancer 1998
Gemtuzumab ozogamicin* Mylotarg Acute myelogenous leukemia (AML) 2000
Alemtuzumab Campath Chronic lymphocytic leukemia (CLL) 2001
Ibritumomab tiuxetan* Zevalin Non-Hodgkin’s lymphoma 2002
Tositumomab* Bexxar Non-Hodgkin's lymphoma 2003
Cetuximab Erbitux Colorectal cancer, 2004
head and neck cancers 2006
Bevacizumab Avastin Colorectal cancer 2004
*Conjugated monoclonal antibodies
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