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Fig 1. Digram of a typical “dot blot™ apparatus The filter 1s placed above the sealing gasket and sam-

ples are applied to individual wells (Illustration courtesy of Bio-Rad)
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Fig 3 The Western blot method 1nvolves electrophoresis of disrupted HTLV Il /LAV virions on slab

gels Most viral antigens can thus be individually detected Cells of a malignant T-cell line 1nf-

ected with HTLV [l /LAV are lysed and the lysate centrifuged and placed in wells on a pol-

yacrylamide gel slab(A) Electrophoresis then separates the various viral proteins by molecular

weight and charge When this 1s complete the slab gel 1s placed adjacent to a nitrocellulose sheet

and the viral proteins ‘blotted’” upon 1t again using electrophoresis{B) The patient's serum 1s

then added to the nitrocellulose sheet and, if HTLV Il /LAV antibodies are present they will

react with the viral antigens After washing, labelled antihuman immunoglobulin 1s then apphed

and the ‘Western blot’ of the viral proteins 1s visuahsed(()
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Fig 4 The polymerase chain reaction DNA to be amplified 1s denatured by heating the sample In the

presence of DNA polymerase and excess deoxynucleotide triphosphates, oligonucleotides that

hybridize specifically to the target sequence can prime new DNA synthesis The first cycle 1s

characterized by a product of indeterminate length. however, the second cycle produces the dis-

crete “short product” which accumulates exponentially with each successive round of amplifi-

cation This can lead to the many million-fold amplification of the discrete fragment over the

course of 20 to 30 cycles
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2]efl= PCRe] cpgdl &80 A% Awsln 9l
qi") 16 15)

12 BXHUSE ZAtMe Heddls S0 &

Ct

(1) #A7Fs7 88 4719571008 9

minigel), 7238 47195 /1(HE ¢ 23), power

supply, electro-transfer chamber(tH& 2 +¥),

4/8¢] single str-

©
)
L
Lad
=
o

10} sequencing & o 1

A7 direct clomng-> 7Hg

DNA sequencing apparatus, high voltage power
supply

(2) Qe A9 n594
) WE e Ee ), durels
(3) PCR temperature cycler, heating block.
(4) Freezer, Deep [reezer, refrigerator, liquid
nitrogen tank, 1ce flaker
(5) Dry oven, autoclave, microwave oven
(6) Shaking water bath, Incubator, shaker,
Rocker, rotator, Bead-beater shaker, vortex mix-
er
(7) Ultraturrax(2-- polytron) homogenator
(8) UV spectrophotometer (microcuvette 3 3})
(9) UV transilluminator(302nm %), Polaroid
MP4 camera, UV-goggle, X-ray cassette(t] &, &
&)
(10) Speed-vac dryer, Dessicator, vacuum pump.
(11) Vinyl sealer, acryl protection shield
(12) Densitometer
(13) Dot blot, Slot blot apparatus
(14) cryocutting microtome
(15) Biological safety cabinet
(16) CO’ incubator
(17) inverted microscope, microscope, & -3 n|
4
(18) Cell harvester
(19) Micropipette, pipet aid
(20) Balance, pH meter, stirrer, hot plate, water

distiller, deminerahzer
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Fig 5 Schematic presentation of the cellular compartments where oncogene or proto-oncogene products

are localized The growth factors(external mitogenic signals)(a), transmembrane tyrosine kinase

growth factor receptor membranes(b), nonintegral membrane associated proteins of the src gene

family(c), and ras gene family(d) plus oncogenes localized 1n the nucleus(e)
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S %3 RFLP&MX 1Aker 5= o) s o4 4
9} transcriptionztgloll A e] st 148

1 flaiM = "HlEel A RNAS Welste yhe)
Dot blotting®lt} Slot blotting & 41 Al&te] ¢
22} RNAE ekl /i), Northern blotting S %
Ajatel RNAZ7ReES gAldiyg el 273
wbAsled in situ hybridization 3 A A8} e 4,
Z2R e el ehfaL wpukee )l W wbd 9] 2]
=) gaks] AR 4 ok Horollir sH- 3t
promoter site(RNA polymerase /} {1?}&}2 = &}
o] transcriptions AlWAIZIE DNA #§19)9]
GAMw o5 7]A}&i- chloramphenicol acetyl
transferase(CAT)

agenesis 52 HP /Mo

N

assay, site directed mut-
| harsiol obf A4 ura
#] transcription 2% 011)\1 o v} 2 4ad o
b st Sk epAl Al obR R ApakEgl gbvhi Al
o] Zob o A E HAFS] e ehde
A& H)3le] Western blotting S #4138
ey 2ol 24
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ol el ohf-Az Wsle] k4] & &% Table 1
A 4 74A 2 ebddel oA Akl FH I g

vl 3to] immunohistochemu -

1= 9h% actstd Table 17 g EH#Y

Table 1. Cellular Oncogenes Amplified in Hu-

man Tumors

Tumor Oncogene Amplification
Small-cell lung cancer c-myc up to 80X
N-myc up to 50X

L-myc up to 20%

Neuroblastomas N-myc up to 250
Glioblastomas cerbB(EGFR) up to 50X

Mammary carcinoma c-erbB2(HER2) up to 30x

A9leh whdEi: 9Fe aokslyl Table 29 7k
Al akel iEidelel wtelE: PSS aokshd
Table 3 7 ¢*th 9Ff 9 ko] spureda) E s o
& fokely Table 4 9 7't}

2. gF

Retinoblastomat} Wilm's tumor% 2|
qoutel /1A% Atk o BHsl
EAsH bR GEg A ste] e =
oA star, el o] A7l AdE N B
WOk A ke BES A 4 glolA e
o] o)lFol 48 w7Igly olujdk &
et 22 A F e

XXM antioncogene)

z

-
e
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Table 2 Chromosomal Translocations in Human Malignancies

Percentage of

Tumors with
Chromosome
Gene Locus Human Neoplasm Translocation
Translocation
or Gene
Rearrangement
c-myc Burkitt’s lymphoma 80 t(8.14)(q24.q32)
15 £(8.22) (g34.ql11)
5 £(2.8)(qll.q24)
ber-abl Chronic myelogenous 9095 £(9.22)(q34.ql1)
leukemia
Acute lymhocytic 10—15 £(9.22)(q34.q11)
leukemia
bel-1 Chronic lymphocytic 10~20 t(11.14)(q13.32)
leukermia of B cell type £(14,18)(q32.q21)
bel-2 Follicular lymphoma 8595
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Table 3 Mutational Change 1n Oncogenes ©
AFASA A gAkel DA Ao 2] n situ

Oncogene Disease hybnidization®l] 218 {IA}, Southern blotting$
Point  ras AML, myelodysplastic %8k RFLP<4) A}, Northern blotting & %59k ¢Ffr
Mutat- disease # 4 RNAYEel'e 714}, PCR7IAL, “12] i CAT as-
1on Colon cancer say 501 WM & %8l 49414 9) promoter 7]
Breast cancer SF QR A 4F TR AR (3% transcriptiony &
Bladder cancer Z] 5hi= LJHHC{”Q] /]:o"{}*]” B_;o] A}&g]vﬂ_ 9\)\[}
Papillomas HE 9ol qlelMel aksh 4 wskel Uvk4 &
Amplhifi- N-myc Neuroblastoma, 8.9 gots'¥ Table 59 1}
t tinoblastoma —
cation retinobiastom 3 MiEe| 7|1& FHXH(Extraceltular matnx gene)
c-Erb-b Breast cancer OFAE7h A e/l SlolAli- OF8 4l 4k, o) otg 4l
c-myb Colon cancer A, 8494 el Axwvele] dgad s
c-myc, N‘myc Small-cell 1” ’”},i ’gﬁo.,", uu,,] O]—L]c’]— 11’”].%/1' {3‘01;\1 7]8]—
1 o P -

carcinoma-iung = 28, % laminn, fibronectin, collagen 521 A

c-Erb-b Ghal tumors 9] AV W) e fa gl olabe sy
Transloca-c-myc Burkitt’s lymphoma S5 SHHLESE MR x4 ke 40) 4 (met-
tion  ceabl CML. astasis)od V4= o)l AESAA §a 49 v
AAE b ol T leladel gl qbMaEs -
Table 4 Activation of Cellular Oncogenes 1n A9 4ol lamimin & 1+ 3ol 41 Algl o] (lam-
Human Cancer min-independent) el & 3=t 142 1A

7L A b FARS A g,

Disease Oncogene SE AR lamimint fARRE S8 0E ol /]
Colon ras, myb wisglo] el glul B kA e el el fle]sd
Prostate ras S 7}V fibrosarcoma A E3- %41 491 lamimn
Breast ras, Her, Erb- A akaby, Frlehd Eofli= Jamimin+} fibronectin
boo A b 20 ol F7kslol i, CML(chr-
- Lo JoH o} -
Myelodysplastic disease ras onic myelocytlc leukerma) 5o elefgbol AJ1L

fe) 10l i Eol Al Af £y
Burkitt’s lymphoma c-myc, bel-l hemonectin -2l 1AL Sol A dre] Pk

H]—I o] }\}/L(H_,]L], n
Small-cell carcinoma of the lung N-mye, c-myc

il Aale 2| VAo kAl gk
Non-small-cell carcinoma of the lung Erb-b AL s Aslel el T ENE S gh ok

Neuroblastoma N-mye, ets-1 FALET g del RS A glvhiedl ehsted
Wilms’ tumor N-myc Selzel el ARl gl Aoy
Ewing’s sarcoma C-myc ¢} metastass E - R B
Neuroepithelioma c-myc A AL weli=udl, Al AR A4 st ARk

1 alef 3 3 '
Squamous cell head and neck Erb-b 1" 41A)elli= Dot, Slot, Southern, Northern,

CML abl
T-cell ALL tel-2
Follicular non-Hodgkin’s lymphoma  bel-2

Western blotting 17 1n situ hybridization,
immunohistochemistry ' PCR¥ Fo] A]-&xit]
4 GEUX U FZH (growth factors and gro-
wth factor receptors)
T4 Ao Yolal Al Agslis ARl Ao

Myeloma myc, ras

Glioblastoma S1s

vl Qlal, o]k A 49l 4 el A AHcan-
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Table 5 Deletion of Cancer Suppressor Genes(Antioncogenes) by Loss of Heterozygosity

Chromosomal Location of

Disease Genes 1n the Region
Loss of Heterozygosity
Rhabdomyosarcoma 11p 155 — 11p Ter Unknown
Myelodysplastic syndrome 5q GMCSF, IL-3
PDGF receptor, CSF ~1, ¢-FMS
7q21 —22 met
Renal cell carcinoma 3p(also 3, 11) or (3, 8)
translocation

Wilms' tumdr 11pl13 ras
Retinoblastoma 13q14 Retinoblastoma antioncogene
Osteogenic sarcoma 13q14
Ewing’s t(11.22)

sarcoma / neuroepithelioma
Bladder cancer 11p ras
Embryonal Tumors 11pl3
Beckwith-Wiedeman syndrome

(rhabdomyosarcoma and

hepatoblastomas )
Small-cell 3p(14-23) ?
Colorectal cancer 5q ?
Acoustic peuroma 1p ?
Neuroblastoma 1p(31—36) ?
Prostate 10q(23—24) ?
Testicular Isochromosome 12q ?
Melanoma 1p 22 ?
Meningioma Monosomy 22 ?

Note The examples of loss of heterorygosity 1n each chromosome histed may not be specific for each

neoplasm(the date are very early 1n their analysis) and, in some cases cited, 1t 1s found 1n only a sma-

Il percentage of patients(e g,

5q 1n colon cancer) In addition, “bermgn” or the malignant conditions(be-

nmgn polyps of the colon, midline granuloma) have been found to exhibit loss of heterozygosity

cer marker)2 ARZ3kiz AR 3 Wrkwie]l s
Al QAU T ol A el Ape} HA et 7
WA 8-S @ okslH Table 6 b ¢} A 4ol a9}
1 fAAe] AAPH o253+ Dot, Slot, Southern,
situ  hyb-
ridization, immunohistochemistry ¥ PCR ‘Y %
o] AHE-RIT}

5 71l fe| T ohmt HHE R

DNA Virus® <29 Human Papilloma Vi-

Northern, Western blotting, 1n

rus(HPV )iz <l toll Al
1lloma, Bowen’s disease, cervical carcinoma, pen-
ile carcinoma % it /}A &S frsbei HPV
of typeoll ute}t 4ol Tt A% 1o}, HPVi=
Tl Ahgetel &vvhel wh e F g g ojdg &
al glem 1 otyped iz HPV 16, 18, 31, 35, 39
seltk HPVel type°ﬂ uht EFe) FiE 908
W Table 79 #Hip HPVE dWHA] AdAbH o s
Aol AlE

condyloma, laryngeal pap-

‘ |
ol

AF O
R R

¥ 1 situ hyb-
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Table 6 Growth Factors as Markers of Can-

cer

Table 7 Currently Recogmzed HPV Types

and Their Clinical Manifestation

Growth Regulatory
Organ Site of Cancer Molecule That Is

Marker of Cancer

Pancreas Cholecystokinin

Breast, lung EGF receptor

(ERB-b)
Small-cell earcinoma of the lung Bombesin
Glioblastoma PDGF

Acute T-ell leukemia IL-2 receptor
IL-3, GM-CSF
Melanoma MSH

Thyroid cancer TSH

Acute myeloid leukema

ridization3FHL & 4] 7] A}s) Sl A XY ol Dot,
Slot, Southern blotting’s¢] 2ol Hito] PCR
ol °1¥ HPVIIGh o] Ankgioiy

Adult T cell leukemal} lymphomas}t #12 7] o
HTLV —~1(Human T Lymphotrophic Virus—1) 7
A+eh Burkitt’s lymphomat} nasopharyngeal car-
cinoma?t v+ 21> EBV(Epstein-Barr Virus) ¢}
A CLelar giebal 21 wlwlo] 913 HBV(Hepa-
titis B virus) {JAbS. PCR % o] &35led 4atal

- e .. T
e 4 sl |2l
Z =

A Aol ok A Al Jleb okalab ol v A g

S H R A4S faganel past /il
]

WAkl A whel 7 ghell whe) sre) 2wk ) ioj
A7 WAL A 4SS Slotolt g 4]

15 A ete] DNALE RNA S0 vhunar
S8 Bl 5 b blottingtio) s} 9 4 41 9]

A4, 44 s gaal dapsk 4 gl sl
ol Ml J1E qeH o (Imo| ofelg)

1 9ke} 2ol olstol Al glou] okal 4o of 5
49 8 Aol Wb ke gele !
WOl GBI L Al bade]l g4y *

Wl o]

e ,{}A] 1L o]—»(]

KFALGRUO] S EAA E ot

HPV types Clinical manifestation

HPV 6af

Condylomata acuminata

CIN- L -ll, VIN-1 -1,
Laryngeal papilloma

HPV 11 or, b Condyloma acuminata

CIN- [ -III, laryngeal papillomas

Conjunctival papillomas

HPV 16 Condyloma acuminata
CIN-I-Ml, VIN-T-1II,
Bowenoid papulosis
Carcinoma of cervix & pems
HPV 18 Condyloma acuminata
CIN-1-lI, VIN-T -1I,
Bowenoid papulosis
Carcinoma of cervix & pemis
HPV 31 CIN- 1 -lll, Carcinoma of cervix
HPV 33 Bowenoid papulosis, CIN- [ -1ll,
Cervical carcinoma
HPV 34 Bowenoid papulosis, Bowen’s disease
HPV 35 CIN- [ -llI, carcinoma of cervix
HPV 39 Carcinoma of cervix
HPV 42 Genital papillomas, Bowenoid

papulosis, Flat condylomas

CIN ~Cervical Intraepithelial Neoplasia
VIN —Vulvar Intraepithehal Neoplasia

Allukel DNA Sequencing % gene cloning 7} =] %=
7FeAl 3t PCRWS 9le] z /)7l vko] ) oFx) i

ol ollEvlyg 5 othopal
2ATE o v] &k iy
R P RES slol F2H 4 9)i- TE H e
g stefloll o], Sl ul-te] Cold Spring
Harbor 91-2:/b g4lo] wlof #q Az 2910w

L 1(]—_l_.z_

7 el e

daelel ol W gam . 2

o 5%‘ 8tal 213~ THuman Genome Project j2}i> 3
Al

* ]u,ww AVEZ Aome) ez 18 o}

1

-3} 9 fabg)o] )yl $-ofl 3= kol

4453 o]

ol4l Aol i b3 g1o)

AL gAbk g e g s, ge g
]

# zlolar, gre] xjsiy-

7
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