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A, A brief history of RNA tumor virology:
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"The molecular biology of tumor viruses", q°3
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Ellerman and Bang & ALV
c-— Rous and RSV (As)

Bittner and MMTV
Gross and MuLV
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(Gross, Oncogenic Viruses, Permogon Press, 1970)

B. Morphology and chemistry of virus particles
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C. Definitions of biological behavior/in vitro (Tables 2 & 3)
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---transformation and focus assay Petrp fe wen 

---permissive vs. non-permissive cells (4 SV Yo)
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Cog: Co ee A. Absorption and penetration: surface determinants of host

range ~- cell receptors and virus envelope glycoproteins (Tables 4 & 5)
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Cc. Reverse transcriptase (Reviews: Temin, H.M. and Baltimore, D.,

  

 

 

/ Adv. Virus Res. 17:129, 1972; Sarngadharan, M.G., Allaudeen,

\e H.S. and Gallo, R.C., Methods in Cancer Research 7:426, 1976;

yew oe Green & Gerard, Progress in Nucleic Acid Res. 14:188, 1974;

asv 3 & also forthcoming reviews by Verma, Taylor, and Weinberg in

cag a. BBA Reviews in Cancer, 1977).
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if pureed ~ 100" bene, (3) problems posed by the natural template: primer

(Taylor et al., ICN-UCLA Symposium IV, p. 161,
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---how does reverse transcriptase work in vivo?
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E. Transcription of proviral DNA to RNA
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---is an integrated template required? Naeva

Cay AMY * Aamonafos

~ Wah ---host RNA polymerase IT is responsible (Rymo et al., PNAS
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~--what is/are primary transcript(s)? (see below, IV)

Cerrec frMenper be, anne Genes + heey crebe L

F. Translation, assembly, budding of virus, transformation
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The viral genome

Definition of its structure:
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physicochemical analysis: subunits

and low molecular weight RNA's
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tecinypt IX, Additional structural features: poly(A) at 3’ end (Wang & Duesberg,
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~--oligonucleoctide mapping (with deletions mutants, recombinants)
(Duesberg et al., ICN-UCLA Symposium IV, p. 107, 1976; Wang
et al., PNAS 73:3952, 1976)
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IV. Gene expression and regulation pet ahe
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A. Problems in permissive cells: differing amounts of gene products
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(Holtzer et al., PNAS 72:4051, 1975)
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D. The transforming gene activates transcription of embryonic
globin genes (Groudine & Weintraub, PNAS 72: 4464 1975)
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The evidence for the oncogene-virogene hypothesis (Todaro & Huebner
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Table 1

 

ASV ALV (or td ASV) MSV MuLV

. 6 6 6 6
RNA subunit 3.3 x 10 2.8 x 10 1.9 x 10 3 x 10

Probable genes gag gag gag gag
pol pol sre (7) pol
env env env
src

Viral proteins » gp85, gp37 same as ASV ? ep70, gp45
RT (a*8) (Found as RT (1 subunit)
p27, pl9, p15 pseudotype of p30,9, p15
p12, plo MLV) pi5(E), pl2, plo

Biological effect Leukosis,
in vivo Sarcomas other tumors Sarcomas Leukemias

Biological Assay Fibroblast "Plaques" (some +ribroblast Cell Fusion
Transformation strains) Transformation (XC cells)

Table 2

Biology of principal avian viruses

Vir Permissive Non-Permissive

—=tus (Avian) Cell (Mammalian) Cell

nd ASV T & tT R
td ASV (or ALV) (src) T RY T- R- ((no particles)

rd ASV (env) T RF tT Re
(non-infectious particles)

td ASV + rd ASV T RB
(phenotypic mixing) JT: f panaprTon,

Table 3 R= aiphr ane

Biology of principal murine C-type viruses

 

Virus Permissive (Murine) Cell

MuLV (td) T R

MSV (rd) T R (ne partie)

MSV + MuLV Tt Rt (phenotypic mixing)

ASV = avian sarcoma virus; ALV = avian leukosis virus

MSV = murine sarcoma virus; MuLV = murine leukemia virus

nd = non defective
td = transformation defective

rd = replication defective



Table 4

  

Host Range ASV env gene

Chicken Type A Cc D E

C/A - + + + +
C/B + - + + +
c/c + + = + +
C/D + + + - +

C/E + + + + -
c/o + + + + +

e.g. C/A = chicken "bars" subgroup A virus
C/O = "bars" nothing
+ = susceptible

Table 5

Host Range MuLV Strains

Cell N-tropic B-tropic Xenotropic

Fu" NIH Swiss Mouse + - -
— bb
Fut BALB/c Mouse - + ~

Human Cells - - +

_ b
Fy-1" — _ _
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INFECTION OF A PERMISSIVE HOST BY AVIAN SARCOMA VIRUS

 

ABSORPTION AND PENETRATION SYNTHESIS OF RNA—-DNA HYBRIDS

AND DOUBLE-STRANDED VIRAL DNA

IN CYTOPLASM (O—6 hours)

  
INTEGRATION OF VIRAL DNA CIRCLES

TRANSPORT OF VIRAL DNA
INTO THE HOST GENOME(9—24 hours}

TO THE NUCLEUS

     
Ss

SYNTHESIS OF VIRUS-SPECIFIC RNA, SYNTHESIS OF VIRAL PROTEIN IN POLYSOMES,
ADDITION OF POLYADENYLATE, CELL TRANSFORMATION, VIRAL ASSEMBLY
TRANSPORT TO CYTOPLASM AND RELEASE [after 24 hours)
(after 18 hours]
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