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ua :: LDUiftJU 

'l ., • .,J • 'l ., - fl reverse transcriptase ua,u~uqnnD ~LnAU::L,'1 1'1u.",iivuLriuifu 1 f1u (4) 

nes ) if~~tl'ua,u,,flLLtl fl oncogene ~,fl retrovirus 'lfil~A·,'11 llii'1h::u,ru so vu 

Retrovirus ii~flmu:: L o~,::~Dii reverse transcriptase (RNA -

directed DNA polymerase) 
., 

~::a,,'1a,u DNA ~•fla,u 

transcrip-

RNA L ~U dft>l-;iiamrnUIUDn L'lfaa'u;. Lti'1l tJDQLU L'llaci5uPit>ltJ ;,1.-raiiliuntw:: Li'1D~ 

fl'1u f1un'Eu:: L i'1d'n~:: transcribe tiDmn u1u1tJ""J«u (s) 

a fl 
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Un~ L1Un~I cel l ular oncogene (c-onc ) "~D proto-oncoge ne (9, 10) 

., ' 
n~ ~~IVTID~ v-onc 

1uu ~ L ~\'.IUl\'.l'lfil~ Liu neuroblastoma Wilms ' tumour iin1 ·nni;i 
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ant i - oncogenes 

... ,, I <I 

t'lf)'.M!JvUflOlJ:: L"\i\1 

I • _q al I JI 'J ~ -
rlunoll :: L 4\i\1 Luuf1ut1ihi~mn ~u L 'lffrntJm-1 

L '1~qj L Piu 1Pi u9i L dD L ~U 1~ L allff LLa1f1u fl~lld°'1 ::'lflml ltil ~tl;\1'11J d:f m'.i'Pi' "lfl"J ::~uff LVllJ'l ::~i; 

(L~Ufl'14\i ~~LfD1'l~~ ~'1"JLflfiU'1\1'lfU~ {'1ff) fiuN~~olf14\i1lJ1'lfll n~ ::~ul;oun~ll~flaU 

ll'lt1;'1'1U L iiuu'lnfl~tJnOi '1 ::t'I;1 '1 L fi~n'l~ LLU'1Pi'11JD\1 L 'lf•rn'-i1'1fl 'lUflll lii1 Iii "J'lll~\1 fl'l"J uJ~vu 

LLU~\1itJ~'1\1U~::fl"l"Jfl;\1'1U'lJD\1 L'lf~ri Lfl~ Lilu L'lf~riu :: L"1'1 

tJnOifi nucl eotide guanine 

Lilu thymine 

I 

lL~ 
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2 . 1 chromosom~l translocation 

• " ..11 I o I ..Iii tl'U'IU'l'l'l tl~A'l L\mh'lfl transcription 
I 

L'll'U tu Burkitt lymphoma 

globulin if" LUu111'im1u\1;1il transcription 
d • ., ... 

c - myc 'OJ\1'11'1\'IU'l'l1 

tuhl'l11:: L~\1tnn chronic myeloid leukemia (CML) i1 

translocation "j:;\'1~'1\1 11't"j11J111'11cifi 9 u~:: 22 {t(s;22) (q34;q11)} il'u 

c-abl L l'l~t1U"OJ'lnll't"jl11111'11~ff s 1t1~11't"j1111'lf1J~ff 22 u~::'l1'itiat1"j«u'llt1\1il'u c-abl 

L ~1J1J'lflf.lfltlfl~ ( 16) 

weak point 'llti'111't"j11Jl'lf1J n'it; translocati on 

deletion (L~ulu neuroblastoma) M~D mutation 

homologous 

chromosomes ll'lilfl'l"j L ~1J'OJ'""IU'"lU'llt1\1flu '7f\1ti'l'OJ L Ofl'OJ'lfl amplification 
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transcription 

cellular oncogene 

replication . -mi:: Ln VI transcription ~D~ cellular oncogene lu;1v 

u~",nnJD~lu~Mu~e~ cellular oncogene L~"~u(1sJ 

2,5 n,~aAa~~D~ 5- met hylcytosine 

1u e ukaryotic cell n,~ LR" methyl group 

• .. ..I 
vn~u,n 

1. L~ULvuivun~u protein kinase 

src Lifua,v polypeptides ~u,vi 60 kd 
. 

D'J. 

..... 'l .. ,, , 
VIA,U U~D~LUD~UL~aa prote in kinase phos-

phate 1Mnu tyrosine (20) substrates ~D~Lvuivud~e 

. 
1. substrate ~D~ receptor li'ID growth factor 

2 . vinculin ~~Lifulu~~U~L~vu~::~~,~~1u intrace llular 

actin OU adhesion plaque n,~L~U phosphate 1n 
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3, LDU~vuu,~~1tu anaerobic metabolism n,,L~U phos-

phate lHnu tyrosine 'llD~LDuivuu,~~1 

anaerobic metabolism 

2. ~unu guanosine triphosphate (GTP) 

ras 

1~ (21) ..! ' ' " .olq • N , 
L~D1,D,~~,"U,~LUfl,,U,~~~,"~,flfl,VUDflL~aa 

3 . ~unua,u DNA 

fl'vu'tuih-.. 

tJD~ anti-oncogenes) ~1 ti1'f1uffiJn~U1fu liia,u,,riri-i',~ ltJ,«u 1tJuurf~nT·rn1~,U'llD~ 

f1unvu~L~~ f1unvu~ L~~~~a,u,,riLn~ transcri ption 1; 

growth factor growth factor receptor 

growth 

factor ~1"d~fiD B-chain tJD~ platelet-derived growth factor (22} ~1 
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5 , fl~mj'.,if udi'au receptor 'll tl\1 growth factor 

r eceptor 'lltl\1 growth factor (activated 

intracellular porti on) 

.. 1" "i 1 ' " " n~:~u intracellular messenger ~Ltl\1 ~~v "At1\1t1'l~Vn'l~n~:~u~'ln growth 

factor (2a-) 

":L~'1«u D'l~L~"~'lnn'l ~ Ludvuuua\1~'ln acute HBV hepatitis, chronic active 

hepatitis , cirrhosis ~una'lVL~u":L~\1~U 



195 
.J • .J 
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1fl';i'lU1i;i'1l'l fl1'u~-;iu Liu 1u neuroblastoma ';; :: tJ :: 1 Uiil:: 2 u~1U'lU'llv\'lf/U N-

myc un~ uA1u';; ::u:: 3 ua :: 4 fl~1U'lU'llv\'IUU N- myc L~1l1l'ln~u 

. 
L'1faaa:: 1 oo-300 'lllil (so) 

Burkitt lymphoma L'1fa~ B-lymphocyte un~ Ldv~lilL4v1'l{~ Ebstein-Barr 

(immortaliza-

u~;.,fi translocation 

phosphokinase wllvLnlil~'lfll'l'l'11ltiviunA'llv\'I epi dermal growth factor ~ ::u11u 
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phosphokinase n1"j l~1u"jgU~B ~ anti-oncogene 

monoclonal antibody 

monoclonal antibody liitJ 1u"j«u~rn~f1u c-myc , ras Lifulil'tVi
0

•11nunT') conjugate 
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