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RENEWAL OF CONTRACT MO, AT-(40-1)-3646 - UKIYERSITY OF TEKKESSEE

We are submitting for your review and appropriate action the follow1n?
information concerning the contract which will expire on Karck 31, 19721

1. Renewal Proposal ! ;
2. Progress Report {4
3. Financial Statementgi)
4, 200-Word Summary

We shall appreciate your advising us of your decision so that we may
proceed with the necessary contract action at the earliest possible

date,
Herman M, Roth, Director
Laboratory and University Divic
OLE:QHO Oak Ridge Operations
Enclosures:

As Listed Above
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UNITED STATES
ATOMIC ENERGY COMMISSION

OAK RIDGE OPERATIONS

PO. BOX E AREA COTE &'
OAK RIDGE, TENNESSEE 37830 TELEF o 2g3-%
FrR 141 B2

Ralph Elson, Director, Contract Division

REQUEST FOR CONTRACT ACTION

It is requested that you take the necessary steps to process the
following described contract action (CA):

1. Nature of Action Requested:

[ ] Selection of New Contractor and/or Negotiation of Contract
Number:
Contractor:

[X] Modification of Contract
Number: AT-{40-1)-3646
Contractor:The Unfversity of Tennesses

2. Nature of Services To Be Covered by Contract: Research

Title: "A rative Study of Radfation, Chemical and Aging Effects on
Viml nsformations*®
3. Type of Contract:

[X] Support Agreement [ ] Cost Type [ ] Other
4. Amount of AEC Funds To Be Obligated by this CA: $29,062

5. AEC Percentage of Est. Total Cost To Be Shown by this CA: ypox
6. Description of Other Changes To Be Covered by this CA:

Fodify the contract to provide for the perforwance of additional
research to be conducted durtniztht period April 1, 1972 through
March 31, 1973, Increase the AEC Support Ceiling from $47,652 to
$76,714, TYitle to equipment shall vest {n the Contrsctor under
authority of PL 85-934, wl

7. Authority: CORTRACTS — 2644 (T:wn |
Form AEC-481 (CA) frm J. R. Totter, NQ, P L T
e Y,
. P as e weriegpierman. M. Roth, Director e -
OLELN U‘- , /\W‘f g i<tk a.x;awf‘l.abof‘atow&ang’unjgrsit_y Divisior
Vo G/TkQLﬂ ‘n'// g e 0 B C>L.ﬁk~

B N /“/ » 4 <ot @ﬁéﬁvﬁ%‘i‘*“ _CDO "'c."
' t{ r B B A z-(‘/->
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UNIVERSITY OF TENNESSEE CONTRACT NO. AT-(40-1)-3646
APPENDIX "A"

For the Contract Period April 1, 1972 through March 31, 1973.

ARTICLE A-1 RESEARCH TO BE PERFORMED BY CONTRACTOR

The Contractor will continue studies of radiation, chemical and aging
effects on viral transformation, including a study of oncogenic virus
transformation of primary mammalian cells and its stimulation by ionizing
radiation, with emphasis on the molecular processes leading to cell
transformation. Description will be made’ of the specific molecular
association between viral DNA and the transformed cell DNA and to
determine mechanisms by which radiation or radiomimetic agents promote
this association.

The Principal Investigator, Dr. J. H. Coggin, Jr., expects to devote
approximately 30% of his time.or effort to the project.

ARTICLE A-I1 WAYS AND MEANS OF PERFORMANCE

(a) Items Included in Total Estimated Cost:

(1) Salaries and Wages: $ 9,100

2 Research Assistants
Laboratory Aide
Labor

(2) Supplies and Materials: 8,000

Chemicals, isotopes, animals, media and sera,
and tissue culture plastic ware.

(3) Equipment to be Purchased or Fabricated 2,625
by the Contractor:

a Equipment Estimated to Cost Less than $1,000:

Gradient prep unit, centrifuge head, tissue
homogenizer and prep equipment.

b Equipment Estimated to Cost in Excess of $1,000:
Fraction Collector with drop counter

(4) Travel: . 500

: R S . ;*,,E:,'

(5) Publications: 300

. RLTe YIF Lo P Ry %, A B .;S""-'" P '.-#.;(" PR R %
(6) Animal ﬁ&“&;" Cost‘?zm»ﬂ%%z% :

. ;;-_-,\._35_13‘,__.&:;;‘»;‘;,._. '-A:%;..,

(7) Reprints, Equipment Repair, éhd'Sé}vice Contract 550

Cos ts H %'f?'f B < N e
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(8) Indirect Costs(Fixed at 61.4% of Salaries & Wages):  $5,587

(b) 1Items, if any, Significant to the Performance of this
Contract, but Excluded from Computation of Support Cost
and from Consideration in Proportioning Costs:

(1) Items to be Contributed by the Contractor:

A1l costs of the Principal Investigator including
salary, related overhead and fringe benefits.

(2) Iltems to be Contributed by the Goverament:
None
(¢) Time or Effort of Principal. Investigator(s) Contributed

by Contractor, but Excluded from Computation of Support
Cost and from Consideration in Proportioning Costs:

None under this paragraph

ARTICLE A-III The total estimated cost of items under A-II (a) above
for the contract period stated-in this Appendix "A" is
$29,062; the Commission will pay 100% of the actual costs
of these items incurred during the contract period stated
in this Appendix "A", subject to' the provisions of Article
111 and Article B-XXVII. The estimated AEC Support Cost
gor the contract period stated in this Appendix "A" {s

29,062. ‘

10341117



S PR PR cwwom T I -72-358
3.A.TO 3.B. FROM
Robert J. Rart, Manager John R. Totter, Director
Oak Ridge Operations Office N Pivision of Biology and Medicip
4.A. CONTRACTOR (Neme, £ddvess, Department, ic.) I 4.B. PRINCIPAL INVESTIGATOR (8)
UNIVIRSITY OF TENNRESSKX RN
hoxville, Tenneseses - N JOSIPH W, COOCIN, JR.
Departmsnt of Microbiology . -~ ¥
[ B8 6. TERM OF CONTRACT 7. CONTRACT NUMBER
O NEW CONTRACT 8 RENEWAL O otnen| 4-1-72 thru ¥}-31-73 AT (RO-1) 3646
®. RECOMMENDED TYPE OF CONTRACT: . EQUIPMENT TITLE TO VEST IN: | 10, SECURITY CLASSIFICATION:
D Fixeo pRice O orner g 2<§irnc TOR Work to be performed is under category I
0O COST REIMBURSEMENT . e
W SPECIAL RESEARCH SUPPORT AGREEMENT (SRSAJ as defined by AEC Manual Appendiz 3401,

11. PROJECT TITLE

"A Comparative Study of Radistion, Chemical “‘M“ on Viral Transforws

t2. HEADQUARTERS TECHNICAL CONTACT

George K. Stapletom

13. FINANCING
A. OPERATING EXPENSES

New AECFunds ., .. ............. e ettt e ettt bt et e $ 29.0‘2

Estimated AEC Balance From Prior Term, ifany . . . «. . . o i vttt it v nns e $
et e e e C et ettt e e e e S:’.Dﬁ

Estimated Contractor Contribution, On Proportionate Sharing Basis,ifany . . ... ... ........ $

Estimated Project Cost, For Pertinent BudgetPeriod . . . ... . ... .. . .. i s w

Budget and Reporting Quassification: 86 01 03

Allotment Transfer: 06-2 1'91@‘)

B PLANT AND CAPITALEQUIPMENT . . ittt ierrocsosannstcssrsanes
Budget and Reporting Classification:
Allotment Transfer:
14. BPECIAL PROVISIONS AND INSTRUCTIONS:

The technical aspects of the propesed work have been reviewed and are approved. A need cwrrently exists for the results of the research or other
work that is 10 be undentaken. None of the AEC funds shall be used 16 confer a {elowship. “~

Please keep us infarmed as 10 any problems encountered in your negreiations, as well as the date of exccution of this contract and the amount of
funds obligated. 1f the bud ct as negotiated difiers substantially from that n the proposal, please forward a copy ol the revised budget 10 Head-
qQuarters.

If net already submitted, s 200-word summary of the proposed work should be forwarded by the contractor as 3000 as possible afier nepotiation of
the contract.

L.

18. SCOPL OF WORK

PR
s -

An tavestigation of the molecular events iwvolved {n udntioa ehhancement of

« . viral oncogenssis in mammals and mamml{en cells.

Ve
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Pr. Joseph M. Coggin, Jr.
Department of Micredielogy
. University of Teunessee

; Knoxville, Tenneeses 37916

Boar Dr. Coggini

This 1s to advise you that ve have approved renswal of your
Research Coatrast Mo. AT(40-1)3646, “A Comperetive Study of
Rad{stion, Chemical and Aging Kffects om Virsi Transformations,”

| for sn edditional year at the level of research suppert requested.
You will be contacted by someone from the Osk Ridge Operations
Office in the neaxr futuve regardimg negotietion of tha remewal
eontract.

As per our telephone conversatiom, plesse acknowledge your
desire to withdraw the supplemental request we sre now holding
88 an approved and wnfunded proposal.

Your ment rensval period comes after the coupletion of three
years of operatiom of this comtraet. For every sultiple of
three years the Division of Bicolegy and Medicine requires &
conprehansive report of the everall sctivitiss of the contract
during the past three years. Im particulsr, the follewing
items should be included ia this veport:

; (1) The main research accomplishments, with special reference
: to the originally stated objectives.

i (2) Plans for the continuation of preseat edjectives and
i possidle new objectives {m considerstiom of past results.

(3) CGraduate stuwlents tniud. degress grated, and post-doctoral
i tenures completed.

' (4) Bibliography, with titles, of publicstions associsted with
this mtmt

3) !mopmuauhothapmtcuuo!wdphﬁu
sres of rvezesrch, mmmummmammy
end wedicine, and meeded future imvestigations.

1034119



Pr. Joseph K. Ooggin, Jx. % 2 St i

(6) The present divisien of federal swpport for your overall
ressarch program.

i 8ix copies of the above ostlined request should be pubnitted Ln

‘ sdditicn to the usual projress report snd renewal proposal, Bince
the complete proposal will be seat for outside evaluation, submission

': {s vequested three months prier to the oad of the contract year.

,ltmly.

George K. Stapletom
Radiation Rislegiet, elogy Branth
Pivision of Biology sud Medicine

cet Rilton A. Baith
Vice Chancellor for Credusts
gtudies and Research

i - Y Loty . Lo R P
ey 2 L o A et e
< A ‘;Esr ~Y‘I:'.§ = s N LS f}:":"." Tawin - - v BER AL

G - BRI e o TR e o S
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FINANCIAL STATEMENT
For CONTRACT NO. AT-(40-1)-3646
1. Total actual project cost to date for the
current period $13,524.74
2. Estimated total cost for remainder of period 8,142.24

3. Total acutal and estimated cost chargeable to
AEC for current period based on percentage of

cost agreed upon as contained in A-IIT of é P
Appendix "A" to contract _ 13;524-74 2/, Cee /.
Lrdiree L le8 et
4. Accumulated costs chargeable to AEC (include . T
costs reported in certified statement for pre- ~v s o 7
ceding period(s) and the costs stated in Item .
3 above) 9140294 L{Z 779 ~
S. Accumlated AEC Support Ceiling as stated in L e .
Article III of contract 26538300 v S &
6. Total estimated AEC funds remaining under con-
tract (subtract Item 4 from Item 5) which may
be used to reduce amount of new funds required
from AEC for proposed renewal period $ 52398 Tredit J-~
Projected
o« r ZS-
P&
. Pl i -

S e R s

Ela "R, Sy
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PUBLICATION v SClENvCEVINi:ORHATICv)NE)ZCHANGE
8Y AEC SMITHSONIAN INSTITUTION

AUTHORIZED
e AEC CONTRACT NO

40-1)-3646—

US. ATOMIC ENERGY COMMISSION

SUPPORTING OIV. OR OFFICE-
NAME & ADDRESS OF CONTRACTOR OR INSTITUTION: (State the division, department, or professional schoof, medical, graduate
or other, with which this project shouid be wentifed.}

Unlversity of Tennessee
Department of Mlcroblology
Knoxville, Tennessee 37916

TITLE OF PROJECT:

A Comparative Study of Radiafion:, Chemical and Aging Affects on Viral
Transformation In Vitro

IENTIFIC
FEICIAL TITLES OF PRINCIPAL INVESTIGATORS AND OTHER PROFESSIONAL SC
:‘EAF:AS%SQSEE tf?:ohﬁn'gu:d?n':%gduu students) engaged on the project, snd fraction of man-ysar devoted to the project by sach person.

Joseph H, Coggln, Jr., Ph.D., Assoclate Professor
Bepartment of Microblology

~

NO. OF GRADUATE STUDENTS ON PROJECT: NO. OF GRADUATE STUDENT MAN-YEARS: __.é__.._

: i i i i ith government and privale
MMARY OF PROPOSED WORK: (200-300 words, omit Confidential Datal. Summaries ars exchanged wit !
f:encie::.-ppoonrngoresearch. sre supplied 1o investigaters upon request, and may be published in AEC documents. Make sumrvanes sub-
stantive, giving initially and for each annual revision the following: OBJECTIVE; SCIENTIFIC BACKGROUND FOR STUDY; PRO-

POSED PROCEDURE; TEST OBJECTS AND AGENTS.

The parameters of virus Induced tumor productlon wllt contlnue % be evaluated i
primary cel{ culture system. Quantlitative Investigatlons of fundamental mechanisms
Involved in virus-cell Interactlon leadlng to mallgnant conversion wiil be conductec.
radlation, certaln pyrimidine analogues and cell aglng markscly sensitize hamster
embryo cells to SY40 and adenovirus transformation. All tnree metnods employed for
sensitizing normal cells to virus transformatlion are observed to render (eslons In
the target cell DhA suggesting that a common mecnanlism may be involved In enhancemen:
Dlsclosure of the mecnanlsm(s) for enhanclng virus transformation Is a primary objecs
of thls study. Metabollc, physical, structural and regulatory changes occurring
prior to, durlng and after Infectlon with SY40 In pre-irradiated hamster cells will
continue to be Investigated In an orderly fashlon. Locallzed radlation has now been
observed to Increase the tumorigenicity of SY40 In neonatally infected hamsters when
virus Is administered In the area of low-level x-ray exposure. Tne radiation levels
erp loyed to Increase tumor appearance In hamsters by 507 Is comparable to dosages
dellvered In certaln dlagnostic x-ray procedures In husans, Radiatlion type and dosa:
will be evaluated to determline the usefulness of the radlation sensitization techniqe
to_detect oncogenicity among termtogenic agants ln hamsters and-to lncrease—the—tums:
gembsupedsobhat: o weakly oncogenic agents. e e

Incorporated Info above sectlof@iame-csas <o (R
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Renewa! Proposa:

Sixth Year

Contract
AT (40-1) - 3646
University ot Tennessee

Department of Microbioiogy

Principai Investigator
Joseph H., Cogq:in, Jr., Ph. D.
Associate Protessor ot

Microbioiogy

Decemper 30, i97.
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Title ot Prc_.ect

A Comparative Study of Radiation,
Chemical and Aging Effects on Viral

Transformation.

Institution

University ot Tennessee
Department of Microbiology

Knoxville, Tennesses 37916

Telephone: 615 - 974 - 344|




Y. Proiect Abstract

Radiation, pyrimidine analogues and cell "aging" in vitro markedly sensit.zle
hamster embryo cells to simian virus 40 (SV40) and adenovirus 3| - stimulated trans-
formation. All three methods employed for sensitizing normal cells to virus
transformation are observed to render lesions in the target cell DNA suggesting
that a common mechanism may be Involved In the enhancement of viral tumorigenesis

both in vitro and in vivo. Radiation similarly potentiates SY40 oncogenesis in

vivo, Disclosure of the mechanism(s) for (1) effecting and (2) enhancing neo-
plastic transformation by these viruses is the primary objective of this research
eftort. Approaching the problem of how virus promotes specific malignant con-
version of normal cells with both biochemical and immunologic techniques, several
significant observations have been described and confirmed in this laboratory.
Recent data suggest that the virus specifically positions ali or a portion of its
genome into unique segments (non-repetitive regions) of the cellular DNA, One
significant result of the incorporation of viral genome 1s to specifically and
reproducibly alter the compositional synthesis of cell membrane. The reguiatory
changes in cell metabolism associated with viral integration remain to be deter-
mined. Insertion of the viral genome leads not only to specific antigenic
changes in the membranes of the cell but significantly, to the acquisition of
behavioral properties constituting the malignant state. A remarkable similarity
between phase specific changes |g.the normal developing fetal membrane of rodents
and humans and parallel changes Induced by the viruses ln the cellglfhey transform

- ; ‘&i‘ %‘&w PRt '«-:) Sad
has been documented In our laborafory We have established sfrong evidence for

.‘9, “»’fg o Rnlques, ,an .‘Wg w' 3 nt _i,:describlng

these facts emgloyThg

G WA

specific regulatory and macromolecular changes which occur ln the 1ransformed
IR A o, RNEL o Lt i AR %
tumor cell and In fhe normal fefal cell employ!ng nuclelc acld hybrldlzaflon ‘

FO3u12b



conducf hybrldlzaflon sfudles.wlfh cerf;ln monke coll llnes transformed byVSV40. o

techniques. The mechanism by which irradiation potentiates the viral transforrz-
tion process to initiate cellular retrogression is a prime ccncern in our

present study plan.

Scientific Background (See previous applications for consideration of the older

literature, please)

A. Status of information regarding SV40 integration into ceflular DNA

Stoker (1) cited four lines of evidence to suggest The presence of the

virus genome in stable, transformed cells.
a) Covatently linked to the chromosomal DNA is a fraction of DNA which
hybridizes with purified viral nucleic acid and contains identical
base sequences to those of the infecting virus (2-4).

b) Rapidly labelled RNA (mRNA) which hybridizes with purified viral DNA
is found in the transformed cell (5-7).

c) Virus specific antigens may usually be found in the transformed ceil.
(T, TSTA).

d) Fusion studies and mitomycin C treatment can result in virus "release"
from stably transformed SV40 tumor cells (8, 9).
Added to this list one would now include the observations that difterent trans-
formed cell lines may possess different amounts of virus DNA (genome equivalents)
associated with their chromosomal DNA (2-4, 10). Only transformed cell lines

contalning T antigen were observed fo actlvely synthesize virai RNA sugges?lng

—\-—_.a-- - N 4 LR £~ VI SN
that S or surface antigen is not a dlrecf virus specific function (Il)
. o ST IS SOe R SR R . ol ¢
Integration of virus DNA in fhe cellular DNA (nuclear DNA) has only been
B S DU SFRGTEEY T Rl el o rotie s s LTS A

shown to occur to dafe ln fhe SV4O fransformed 3T3 mouse call, sfraln SV 3T3 (4,

12). Alonl et sl (15, l6) warned agalnsf the use of SY40 DNA prepara?lons fo

__.,_'. B
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Cellular DNA packaged in virions with SV40 ONA can produce confusing data, It
is not known whether such integration or fixation occurs in other transtormed
lines or in primary cellis transformed cells although this might generally be the
case (10). The problem is to identify the site or sites of insertion and to
establish the uniformity of the mechanism involved. Certain chromosomes seem

to be involved in at least two systems examined to date (I3, 14).

In lytic iInfection, three to four of the supposed ten virus genes are
transcribed In the early phase of infection as mRNA (prior to virus DNA replica-
tion). About one-third of the virus DNA is apparentiy ftranscribed in the trans-
tormed cell but only part of the mRNA is identical to that transcribed in early
infection. Irradiation of viral particles suggest that only two to three viral
genes seem required for transformation., Late functions in virus maturation
occupy abdut 3 to 4 viral genes and these genes seem to be unimportant in frans-
tormation., These and other findings suggest that, at most, only one or two
virus genes seem to be intimately involved in inducing transformation (i2). One
adaiticnal virus gene seems related To the induction of cellular DNA synThesis

occurring at the same time as virus DNA replication is initiated (12).

Several recent reports have been most enlightening regarding the number
of viral equivalents per genome. Employing compliementary (c) RNA produced in

vitro from SV40 or polyoma DNA template, Westpha! and Dulbecco (3) examined 2

o

number of polyoma and SVY40 transformed tumor lines to determine the number of

equivalents of 'SY40 per cell type. Results using'the cRNATORR HybridizetTén

technique indicated that each 1Ilne of tumor cell contained a diffe egf number . .
R - q;:%.. R 4 3.’,‘-5‘. . RS PR VNPT TEN RESE - T fgq. e i ¥ o _,7,,{.‘;__, eth be
e

of "viral equivalents” ranging from 5 to 60 equivalents within the nucleus of

the celis. These workers asserted that no blological slgnlflcggge_could be . -
- . 3 !g_\»

e
P S
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respect to being "more" transformed., Tai ang O'Brien (10) confirmed that 2
large number of viral equivalents existed in SV40 tumor cells using 2 CRNA :DNA

hybrigization technique at 24° for 18 hours in formamide.

Gelb, Kohne, and Martin (personal communication, 17) have devised a DNA:
DNA hybridization technique which is sufficiently sensitive to detect one molecule
or less of viral DNA per genome of the transformed cell using hydroxyapatite
rather than DNA trapped on nitroceliulose filters. The high number of viral
equivalents per genome reported above for different SV40 tumor lines employing
the cRNA:DNA technique seems to be erroneous. Results using this technique

(RNA:DNA) depend on the "fidelity and completeness" of SY40 DNA transcription

by E. coli polymerase and the method of calculating the number of viral equi-
valents (17). Background reactions between SV40 cRNA and normal cell DNA were
subtracted routinely to obtain the reported results. Aloni, et ai (I5)
observed the purified form | SV4D DNA reacted with norma! cell DNA from several
species. Gelb et al point out that 3H4-1abelled green monkey DNA in which the
SY40 is prepared was one-tenth as efficient as labeiied Sy40 DNA in reacting
with SV40 DNA trapped on filters; a fact suggesting the uniikely prospect that
thousands of copies of viral DNA sequences were present in monkey kidney DNA,
Empioying proper viral DNA with no homology for monkey kidney or hamster or
mouse cell DNA, DNA:ONA hybridization studies were conducted and hybrids were

trapped on hydroxyapatite after the technique of Gelb, et al. - The-percentage

of viral DNA (32P) rea algdopith homologous lral DNA or test DNA s plotted _
qgaiggg - }éF g% e SIS
from results obtained by sampllng fhe reacfan? DNA In solufion af 60° and

PLN B ‘&:"“ Y e Y e C e W%m»vf,_ - 3

: s ANF e e -
noting the nuclelc acld concenfraf!on, Co (0 D. at 260 myp) for & gIvenvr0301Ibn :

time, t: Cot = OD x hours/z The Cot 1/2 obtalned from seven experlmenr;

- s
32

hybridlzing SV4 »wlfh
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The effect of test preparations of norma!l and transformed cel!l ChA on the

reassociation of known equivalent concentrations of 32p-5v40 DNA are used to

determine the concentrations of SV40 DNA sequences i1n the preparaticns. ResulTts
using the technique of Gelb, Kohne and Martin indicate that SV40 transformed
clones actually contain an average of one SV40 genome per:cell. |In preliminary
efforts with two SV40 transformed cell lines we have observed a similar result
(0.9 to 1.4 SV40 equivalents per genome). We are currently employing the
hydroxyapatite method for all determinations for DNA:DNA association experiments

described in Section 5,

Martin (j8) examined the possibility that SV40, polyoma or adenovirus 12
might alter the normal pattern of RNA synthesis in cells transformed by these
agents. As in most differentiated mammalian cells, only a smail fraction (5%)
of the cellular DNA is transcribed. Employing competition hybridization tech-
niques, no significant alteration in randomiy labelled RNA from transformed
hamster tumor lines was noted suggesting that virus transformation did not
produce a change in the pattern of DNA transcription. Some ambiguity arose,
however, since control DNA was not representative of the same tissuve type as
the tumor cells. Under the conditions employed only RNA from repetitive DNA was
examined and no data are available on changes stT:.mulated among unique, non-

repetitive DNA by transformation,

B. Unlque DNA - Techniques and Signiftcance

B e Al ko o EET S
Unf:l very recenfly the fradnfnonal TechnIQUes for conduc?lng hybrndlzafuon
A +irm ‘- *5}.:* TEAT s £ 35 araser

of related gene familles. Britten and Kohne (19) have shown fhaf about 70$ of the

. Axx::,,

DNA'of‘The mouse cons[sfs oftgenes havlng but_a
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These unique RMNA transcripts require 500 times as long to find their complement
in RNA:DNA hybridization as do RNA copies from the highly repetitious sequences
(20). Britten and Kohne can obtain reassociation ot the singie copy genes by
incubating high concentrations of sheared DNA over long periods of time. A
relation exists between genome size (repetitious to unique) and the rate of
reassociation or annealing for the DNA as a function of ng: [Cot = product of
time of Incubation (sec.) and concentration (moles nucieotide per liter)]. The
precision of gene repetition is imperfect and members of a family of repeated

ONA are closely related rather than identical.

It would be of interest to kncw whether the same results obtained by Martin
(18) for repetitive DNA transcription could have been obtained wiTh unique DNA
copies which constitute the majority of the DNA. Reason and a large body of
evidence suggests that all cells of a given metazcan species in the same state of
pioidy contain the same complement of DNA (20). It is important that information
be rapidly collected to show whether, in fact, tumor cells transcribe the same
unique DNA sequences as do their progenitor tissues. We are currentiy seeking 1o
aiscover if, indeed, the SV40 genome(s) present in transformed cells is (are)
located among the unique DNA sequences. Such studies are plaus:.ble aftter tech-
niques described by Britten and Kohne (19}, McCarthy, et al (20) and Geib, et al
(7). Nucleil are coliected from the desired tissues and the DNA egjrac?ed. The

DNA s sheared or depurinated into small fragments, dlssoc{qggqﬁgyfheqting and

held in formamide (40-48%) at 37°C (2!), Samples are removed at regular interval
R T f‘%‘ig‘g" 1R s.
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diluted to reduce the formamlde concenfrafoon’fo less than IX the annealed DNA

o b

s subsequently fragggﬁ on hydroxyap gi*e, é?ﬁied and quanff?a?e&*

Resuits are plotted as shown below:
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Redundant gene sequences reassociate at a rate reflecting their extent of
repetition and the total plot refiects the sum of ali the families of DNA

"cut" can be selected by collecting a sample

(frequency spectrum); a glven Cot
fraction from any segment of the reassociation plot. These fractions, especially
those representing unique DNA, can subsequently be examined for homoiogy with RNA

or DNA.

For some eight years, researchers have conducted a large number of investi-
gations employing hybridization techniques. McCarthy and Church (22) have recently
reviewed many aspects ot the proper conduct of these techniques and has suggested
3 marked lack of specificity which can be obtained using high RNA:DNA ratios,

‘Jm_

elevated temperatures, and other conditions which introduce amblgul?y into com-
ey < AN R S
petition experimenfs. A new stringency assay for conducfing reliable competition

hybridiZe¥ion experiments has been developed by MéCS?fhy'iﬁﬁ*ﬁié'éoliéagﬂés
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C. Fetal Expression in Cancer Cells

A growing list of human cancers are known to possess fetal components not
expressed in homologous adult tissues (colonic, hepatic and lung cancers 23, 24,
25). We recently demonstrated (26, ORO-3646-~11) that hamster, mouse and human
fetal cells contain surface membrane antigens cross-reactive with SV40, adeno-
virus 3! and certain chemically-induced tumor specific transplantation antigens
(TSTA) in syngeneic hamsters. Fetal cells also induced a specific antibody
reactive with the TSTA present in the tumor cell membrane, termed cytostatic or
C antibody. The role of C antibody in tumor progression or rejection has been
characterized in our laboratory under a research program supported in part by the
A. E. C. (27, 28, 29). Soluble extracts of 72 different mouse tumors have recently
been examined and found To be cross-reactive with antiserum produced in rabbits
against mouse embryo celis confirming, Indirectly, that a parallel situation to
That found in hamsters exists in the mouse (30)., Recently P. Dierlam of our
laboratory has shown that fetal membranes are masked in the latter stages ot

‘gestation by a three-fold increase in sialic acid content and these membranes
(14 day fetal cells) do not induce transplantation immunity. SV40 transformed
Kidney tumor cells were observed to have one-third less sialic acid than normal
aduit kidney cells. These and other findings suggest the tollowing summarial

facts regarding fetal antigen and cancer antigens:

-*-T A - [ A . - - TR = TR
(a) Mounting evidence Indicates that all neoplastic conversion results in 2
spectrum of measursble changes in the cancer.ce]ls and some of the
changes are assoclated with the expression of fetal antigens.=

(b) Biochemical data conflrm that an unmasking of sub-membrane .compo gj
may account for’thé‘behavioral characters:of.cancer ce‘ls’fﬁa!laéﬁ 3l,
Burger and Noonan, 32). These unmasked components may be Synonomous
with fetal antigen.

S B e
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tc) SV40 produces the same TSTA in mouse, hamster and hirman cells transformed
by the virus and embryo cells from all three species of fetus have anti~
gens cross-reactive with this transplantation antigen,

(d) It seems reasonable that SV40 must be integrated intc the cellular DONA
of the transformed cell and the result of this interaction is to
specifically promote the altered synthesis of surface membrane (dimini-
shed sialic acid deposition), We anticipate that the virus may specifi-
cally produce a regulatory change by producing a regulatory product or,
alternatively insert its genome in a specific site among unique cellular
genes "destroying" an important cell function relating to membrane
syntheslis. The search for an answer to these questions is a prime
concern of our immediate research effort,

0. Unique Macromolecular Synthesis in Tumor Cells

Cassingena and Tournier (33) have Isolated a "repressor-like™" extract from Sv40
transformed cells which inhibits the replication of SV40 in permissive cells (3 inhi-
DiTion), The extract entered the cells oniy when combined with poly-L-lysine. Extracts
trom control tissues or from heterologous tumors were not similarly active. The componen
trom Sv40 tumors was nuclease insensitive and protease sensitive. "Repressor' was founrd
in smail quantities in productive or permissive cells (monkey) but appear late in the
intectious cycle; in abortively infected cells more repressor was evident and appeared
Quite early following viral adsorption and penetration. These data suggested that
unintected cells might contain a factor which counteracts the "repressor™ and indeed,
such a factor was observed. This factor, termed FBR, could enhance virus plaque formatic
in permissive cells indicating its abllify to neutralize "repressor” in normal cells.

The "repressor" does not interfere with viral adsorption or penetration nor prevent

. Sz R A ShiANDEARE . A %g b T
virai DNA synThesIs. In recent dlscussions (chober, 1971) with CassIngena | was disap-

ointed to legr{'ﬁ that little new lnformaffonESiregardlng the Isolaf on—jgr characterization
of the repressor had been obfalned and 1 ,,nbe iso-
s

‘ated in acfive*form. He lndlcafed”fhaf 1he ce!f’SOurce was unréiiable‘abd 1ha+ present

eftorts in thelr laboratory centered on trying to*fepeat thelr lniflai'd&séﬁ?ﬁf!oné‘ﬁifh
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repressor from a different type of permissive cell, When the detailed method for
isolation becomes available it will be interesting to determine whether hamster,
mouse and human fetal tissues have a similar repressor which increases and decreases

coordinate with surface antigen (SV40 TSTA) appearance during differentiation.

Many new studies have been reported in the past year on the transcription of
viral information in transformed cells prior to and following SV40 infection. Sokol
and Carp (34) have confirmed the initial observations of Martin and Byrne (35) that
polycistronic RNA transcripts of SV40 DNA are present in the nuclei of productively
intected monkey cells (larger than DNA of SV40) late in infection. These large 32~
505 RNA transcripts are degraded or fragmented before passing into the cytoplasm (28S).
Some evidence suggests that transformed cells have RNA larger than the 28S cytoplasmic
SV40 RNA which is synonymous with RNA transcribed from the viral genome In productive
infection. Characterization of this SV40 RNA in transformed celis, derived from the
1rntegrated SV40 genome is of major concern to us in our study of the similarities and

icentity between certain fetal RNA species and SY40 RNA produced in tumor cells.

Late viral functions in cells transformed by SV40 are curtailed. Gerhard Sauver
(36) contirmed that SY40 DNA synthesis was essential to "iate" SV40 mRNA transcription
35 15 now known to be true for DNA viruses in general. Surprisingly, Sauer observed
That late viral mRNA synthesis in SV40 transformed cells does not require DNA synthesis
.. ‘ara-C inhibitlon failed to halt. late viral transcript production). These findings

show that the normal" regulafory paffern of virai RNA synthesis evident lnvreproducfave
T : . !»&3_" a,é“:’ e TE

SR O

infection is not operational when fhe viral genome becomes Integrated Into the host
.. ONA, Jaenisch. 3?”3] (37) and Bourgaux é? al (gg)sﬁave Eﬁ%ﬁﬁ?*h ? ﬁ iﬁ'ac_h,h, e

is the normal repllca?lng DNA molecule in SY40 reproducfion. Perhaps llnear Insertion
g AR O Y - SaaT R - SR
of SY40 genome Info the hosf geneflc apparafus Ieads to augmenfaflon In normal trans-
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criptional control of SV40 PNA synthesis in transformed cells. Tre implications of
this control change in relation to the transforming properties of the virus and

tumor induction are unclear at present. |t should be noted that elTnough iate viral
mRNA synthesis can proceed in certain tumor clones late protein synthesis (capsid
production) still does not occur suggesting yet another defect in normal control in
SV40 transformed cells, this at the translational level. Lindberg and Darne!l also
observed that lengths of viral RNA in the nucleus of the transformed cells were longer
than the lengths of a normal viral genome (39). They proposed that several viral
equivalents might be integrated at a given site accounting for these poly-viral RNA
transcripts. Evidence by Gelb, et al in the previous section clearly showed that most
SY40 transformed tumor lines contained approximately 0.5 fo 2 genome equivalents per
celi, Several investigators have reportedthat SY40 DNA replication proceedes via
circular concatenate formation. Perhaps such structures are orened and inserted

into cellular DNA during transformation. Only by working with cloned derivatives of
these lines with uniform amounts of viral DNA per cell (if that is the case) can this
probiem be solved. Nevertheless, the consistent data forthcoming from these sTudies
enables subsequent investigation to be forewarned of the heterogenicity and fragmenta-
tion of viral RNA in tumor cells and such information {s particularly useful to our

wOrk,

Koprowski (40) recently reviewed the usefulness of cell hybrid studies:in "
characterlizing the assoclation between the viral genome and the cellular genome.

Wever et al (41) proposed the following _sequence of virus producflon\jn»heferokaryons
ReEse. PR ST
formed between permusslve cells and non- -virus produclng, fransformed tumor cel!s.
AR T s e AR -x“"?'ﬁ"u?a. 3 —\~."§L‘r% "“'"‘"-5" TS NS
After fusion wl?h Sendal virus, SV40 DNA ‘appeared In *the tumor cell nué?eusmrol owed

by The appearance of mafggi@gggp,y}rlons In the nucleus. Virus remalned conflned to
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Afte-ward, virus production proceeded normaily with virus reilease nto the Cy*colasm

after six days.

Hirai (42) et al recently demonstrated that the Sv40 genome becomes integrated
into the hamster genome within 15 hours after infection paralleling cellular DNA
synthesis and T antigen synthesis. Numerous studies (e.g., 43, 44) have shown the
circutar SV40 or polyoma genome (form I) can induce cellular DNA synthesis and this
may indeed be pre-requisite to successful viral integration. Rabovsky has recently
written an excellent review of the problems of viral insertion into the chromosomes
of mammalian cells (45) and many articies have appeared confirming the intimate

association of the viral DNA with the host DNA (e.g., 46, 47).

E. Surface Changes Associated with Viral Transformed Tumors

Several recent reports (48, 49) have suggested that some tumor cells transformed
by oncodnaviruses contain Forssman antigen at the cell surface in agreement w-th the
earlier findings of others (50, 51). We have demonstrated that SV40, adenovirus,
Rauscher virus and spontaneously fransformed tumors or the hamster or mouse contain
surface antigens (fetal antigens) present on hamster, mouse and human tetal cells
during the normal course of differentiation. These antigens in fetai membranes uni-
tormiy disappear in the latter period of gestation and are rot reexpressed normally
in neonate or adult cells. Viral transformation activates these antigens.

Shihc " T T

Sheppard (52) recently showed That dlbufyryl cAMP treatment of SV40 fumor cells

reinstated "normal contact inhibiffon® In"gell culture and rembval of the (Buf)z‘c-hMP

resuned ’*n cell. %{%&mnh Iyeg%of tumor cells. g,,\ l'anafn.on f?; .h_s‘ resj?gaajtc
et A el rad d‘*._v.’._, y b e u‘fﬁ':
ot normal cell behavior when treated with 2 derlvafive of the ubiqu«fous cAMP,

npor-

tant In cellular control In some as yet obscure way, is not known. Viral%ﬂnduced
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activities ot the plasma membrane of the cell warrart intensive in.estigaticn and
atford the best approach to understanding the specific mechanisms involved in neoplastic

conversion,
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Scientific Scope

The research effort is designed to investigate the precise condg: vions and
parameters of enhanced virus transformation of normal cells stimulated by radiation,
radiomimetic chemicals and associated natural processes (cell aging). As before,
the program involves a quantitative examination of radiation or chemically-
induced alterations in cells which sensitize them to the transforming potential
of SV40 and adenoviruses. An important result to be simultaneously gleaned from
the present approach will be information about the mechanism for virus transforma-
tion of cellis under conditions of normal infection., Previously we have emphasized
the importance of using normal cells for these studies. Cells which possess none
of the "unit characters" of tumor progression incluging loss of contact inhibition,
changes in cell and culture morphology, antigenic alterations, karologic changes,
growth characters and malignancy. Researchers in other laboratories employ cell
systems which have already undergone certain spontaneous changes to study virus
transformation (eg., 373 cells). These changes make the established cells useful
for the study of certain aspects of transformation but ailways with qualification
since they are nof.normal cells, A system has been developed in This iaboratory
which permits the study of transformation mechanisms using namster celis from
primary tissue with no uniT character of the transformed cell prior to infection
with the oncogenic agent. We have recently demonstrated that radiation stimulates

SY40 tumorigenicity at_the cellular levgl,ln hamsters paraileling our in vitro

findings.
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is to augment chemical composition of the normal cell membrane causing the cel|
membranes to have antigenic qualities identical to those of fetal cells. Associated
with this change are the multitude of characters common to cancer cells. A porticn
of our effort in the coming contract period will be devoted to establishing this

point by comparing the transcriptional products of tumor cells and fetal cells.

A. Rationale

The present and proposed research is designed 10 investigate the precise
mechanism by which radiation, radiomimetic chemicals and cell aging processes
potentiate neoplastic transformation stimulated by DNA-containing oncogenic
agents. Huebner and Todaro (Proc. Natl. Acad. Sci., 64, 1969) have proposed
that all malignant conversion is the result of genetic expression of RNA tumor
viruses equipped with "virogenes" to permit the production of a virus particle
(C-type virus) containing "oncogenes" for promoting malignant changes in cefls.
The RNA tumor viruses are suggested to have The genetic capacity to promote
or code for the synthesis of a reverse transcriptional enzyme capable of forming
2 DNA-copy of the RNA genome. It is also feasible that the true primordal

virus is the vertically transmitted, DNA oncogene which may be an innate genetic

component of the cell, occasionally activated by transcription to an RNA copy

or C-type particle (Huebner, et. al., Proc. Natl. Acad. Sci., 67, 1970). There
is growing support that a reverse transcriptase enzyme, in fact, exists in the
RNA virion“and 1n the Infected or transformed cel 15"H8rboring or releéasing”CH

fypeigagtlclgs. Thus,. RNA vlrg§§3§§ppld 1heorefica!{ygggs§de 8s a Qﬂﬂ:ﬁgﬂﬂéﬁ*e

{copy) In the chromosomal complement of the cell whefher or nof fhaf cell is
R RN = NP, “"wm‘*’%’ »’#I‘vgw‘t-&‘ oo 2 . ey SR T
malignant ;" Carfalnly not“all cef thavo demonsfrable C-parf!cles.i- Arcinogenes,

DNA viruses and physical mutagens are, by lnference, bel}eved to tunctio QI

“'-‘s

Jndirect! _In‘ln uc}ng mallé%ancy )

1034143



information stored in normal cells as cellular gere*’c information.

This theory cannot readily be confirmed at the present time si.nce any
neoplastic cell could potentially be stimuiated to express oniy oncogene intorma-
tion and not virogene information and hence would not be expected o have
detectable viral specific proteins or capsid material. That is, there is no
experimental way at present to establish that all cancer is not the total
result of the activation of cryptic "oncogene" information innate or stored in
the cellular ONA and transmitted vertically to progeny. This theory will and,
in fact has, promoted intensive research to show that RNA viruses can undergo
reverse ftranscription to a DNA state and secondly, that all normal cells have

segments of DNA which are homologous with C-type viral RNA.

Our effort for five years in this A. E. C. sponsored program has been
oriented to define the mechanism by which DNA-viruses produce a consistent form
of neoplasia in several species of ceill transformed by exposure to these agents;
consistent in that the pathology of the virus tumors are identical in a given
tissue system and that the neocantigens expressed by the tumor are common or
identical for all transformed cell types; even across species barriers (tumor
specific transplantation antigen-TSTA, and T antigen). Secondly, we have sought
to account for the observation that low-level ragiation and ofher tactors which

produce lesions in the Targef cell DNA enhance the fransformafion process.
o e Pt RPN }%‘tﬂx’swrm PORTIRS W‘ %1;,

That our researcqmgbjecflves are still meanlngtglhin.cqnslderaflon of the,

potential valudify of the oncogene hypothesis™ for malngnancy should be evident

- ; -It'.';@& !E!;mww ,—5 %ﬁ‘, " ek ¢ \?W ,
from the follow!ng cons]derations .. the mechamlsm by. Vthh.t.GlgdePQ :'j -
"copy", 1f lf fruly exists, In nature is Inserted Iinto the host chromosome(s)
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apparatus musf be descrlbed.‘,Mounfing evtdence has c]early_demon tgq“thaf
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the ONA from the DNA-oncogenic viruses, SV40 and polyoma, exhibits specitic
homology with the DONA of tumor cells transformed by these viruses and that the
viral CNA is actually incorporated into the ONA of the transformed cell.
Describing the mechanism for the insertion of this DNA would provide invaluable
clues for exploring the mechamisms of activation and insertion of the DNA form
of "oncogenes™ and "virogenes” for RNA cancer viruses. Appropriate materials
(DNA) for such a study with RNA cancer viruses are impossible to acquire at
present. In short whether or not reverse transcription of oncogenic RNA genomes
to a DNA storage form consists a valid picture of malignant conversion or
expression, we are still faced with the real problem of how and where the onco-
genic information is integrated and stored in the genetic complement of the

cell and by what means it promotes neoplasia. Disclosure of the regulatory
interplay between viral expression and host cell expression must be characterized.
Hence, it seems fruitful and worthwhile to continue to investigate this problem
with the well-characterized SY40 system, a virus which can promote neoplasia by

insertion of its DNA into the host chromosome.

Further, we have observed that low-level radiation and subtoxic chemical
exposure potentiate the oncogenic qualities of SV40 and adenovirus both in vifro
and in vivo presumably by damaging the cellular DNA (in either a physical sense
producing a gap or by impairing a regulatory gene) and facliitating insertion of
the viral genome Into host cell gehetic material ™ This:mechanism must be under-
stood because of the widespread application of radigtion., ln medlclne and Its
growing use in industry and because of the strong assoclafion befween cerfatn

w2 PUEED o e s %-355{; X R - Arva e »‘J’—s&"&*‘ Q.,a.#;" SN
forms of neoplasla and DNA-confa(n!ng herpes viruses. !
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pared ourselves to conduct the proper experiments to answer_ f se guesfions and

M. 3 ‘-..i;'

ecessary glglgclcal reagents to proceed.v
e Aeaay § -5 .~‘=, i b va A ,‘ SRy




Finally, and perhaps most importantly, we have recently shown that an
identity exists between membrane components expressed in the fetuses of the

hamster, mouse and human during the normal courze of fetal development and

tumor antigens present as specific transplantation antigens on SY40 and adenovirus
3] hamster tumor cell membranes, chemically~-induced hamster tumor cells, and in
mouse spleen cells infected with Rauscher leukemia virus. Other investigators
have subsequently shown similar antigens in mouse lymphomas, chemically~

induced rat sarcomas and in other tumors. These observations provide strong
evidence that both chemical and biological carcinogenic agents act to promote

the expression of cellular products in adulficel!s which are normally restricted
to fetal life. At least four major types of human malignancy are now known to
possess fetal antigens, presentiy we are seeking to establish thet classes of
RNA, unique to feta! tissues or absent in these tissues during gestation are
also uniquely present, or conversely absent, in SV40-transformed cells when
compared to the RNA present in normal celis. These studies are being conducted
with RNA and ONA from individual tissues of hamsters representing normal target
cells for SV40 transformation, in vitro derived fransformed clones from those
normal tissues, and fetal tissues giving rise to the adult target cells employing
stringent competetion hybridization procedures. The techniques developedwfor
this work are in use in our laboratory and wili aftord not only a clarification

o - W
of the significance and character of fetal expresslion in cancer in our hamster

o [T

and mouse model sysfems, but, more nmporfanfly, will oufllne the paramefers for
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B, Specific studies zlanned or on test

Particular emphasis in the coming year witl be given to the conduct of 2a
molecular and biochemical examination of SV40 transformed cell clones, fetal

tissues and radiation-sensitized SV40 tumor clones in an effort to:

(1) discover whether radiation pretreatment of hamster target cells results
in the insertion of several or many copies of the SV40 genome Into the
host DNA compared fo the one to two copies of viral genome observed in
SV40 transformed clones not sensitized by pre-irradiation.

(2) discover the location of the SV4D genome(s) in the DNA of the various
clone phenotypes; specifically, is the Sv40 genome incorporated within
the repetitious or non-repetitious (unique) DNA of the host ceil in each
of these tumor clones?

(3) determine if the RNA uniquely present or absent in SY40 tumor celis is
identical to that uniquely present or absent in {0 - 12 day fetal tissue
by RNA competition experiments performed under conditions of stringency.

(4) characterize the quantitative changes in sialio-compounds ‘n the membranes
of radiation sensitized, virus-infected target cells undergoing trans-
formation to correlate the neoplastic changes (development of neocantigens
and loss ¢ contact inhibition) observed in membranes of premaiignant cells
with recently observed maturational changes noted in fetai membranes.

In previous work sponsored by this contract we have characterized tempora!
and biological factors which affect the usual interaction between several onco-
genic agents and target cells transformed by these viruses, and the enhancement
of this transformation by radiation. The parameters examined to date include

radiation dosage, virus concentration, radiation repair effectsj.radiation effects

Bh*adromolecular synfhesls In-the target cells, radlaflon srlmulafed oncogenesls

‘@ffort on describlng fhe phys! ég ﬂon
SRl permes e CTRESEABN qua&;g, s
between fhe vira! genome and 1he cellular genome fn an effort to spec-flcal'y

locate the viral genome, to monltor its genetic expre§§?6ﬂ"l_'sl+u 5”3'10 dts-'

10341417



(d) Do SV40 transformed cells treated with x-ray prior to infection with SV40
have more viral equivalents of DNA per cell genome equivalent than non-
irradiated transformed clones and, if so, amcny what class of cell DNA
(unique or repetitious) are these integrated segments observea?

We have preliminary data which suggests that indeed, radiation sensitized
clones do contain an increased number of SV40 equivalents per genome compared
to the small number of equivalents observed in clone #1 in the above table
(0.9 - 1.4), Particular care will be taken to avoid the technical problems
encountered by other Investigators which have led to erroneous conclusions
regarding the number of viral equivalents per cel' as discussed in a previous

section of this proposal.

(2) Immunologic studies completed in our laboratory (ORO-3646-11, ORO-3646-
12) have established that fetal cells have membrane antigens identical
or cross-reactive with virus-induced neocantigens on several types ot
tumors. We now wish to determine whether SV40 transformational processes
result from a specific activation of tetal genes repressed in the latter
stages of differentiation and not expressed in the normal aduit cell, or
rather, reflect specific viral interference with normal patterns of
membrane synthesis. The result of the latter effect could, among other
possibilities, prevent the normal deposition or arrangement of sialic
acid residues in tumor membranes, exposing substructure membranes, These
basement membranes might normally be "exposed" during embryogenesis and
fetal development.

Several approaches are being used to resolve these questions.
First, the chemical composition of membranes of each tumor clone, aduit
tissue and embryo tissues have been prepared and are being analyzed
exhaustively for comparative purposes. Secondly, we are seeking to
determine whether one oncogenic effect of SV40 transformation of hamster
embryo cells in culture is to cause the cell to maintain an embryonic
antigen display in the transformed cell-membrane, preventing normal
(chemical and anflgenlc) maturation of the celi to an"d@dult "state".
Third, we are comparing the RNA present in embryo or fetal tissues with
that presentalpn.noppalicells by the yery. sensleve, RNA competjition <
assays developed recently in Dr. Brlan McCarthy's laboratory by Doctors
Shearer, , Church_and, rthy (Problems_in Biology: RNA In Deyelopment, .
ed. E. W. HanlY¥"URTV. Utah Press, 1969 p. 285-3{3). . This techn!que,
termed the sfrlngency competition assay, for measurlng RNA specificity
foqgthggg¥A temp, 2gain. avoids, many of 1Q3TQL gnd artjfact .-
reported;to date. etition assays employing n: var %0f other: con-
ditions. Having deflned the differences in the sequences of RNA“trans~
cribed In fetal and adult cells we intend to set about comparing those
RNA sequences unique to fetal cells to'those uniquely preseént in-5V40
fransformed cells by compefif!on hybrldlzatlon experiments. Should we

- T L
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discover that tumor cells are, in fact, devoid of RNA classes or sequences
present in normal adult tissues we shall alternatively attempt to deter-
mine if these RNAs are also absent in normal fetal tissues displaying the
cross-reactive tumor neocantigens.

(3) We wish to determine whether or not an array of female hormones are capable
of suppressing (a) normal transformation of adult hamster target cells by
SV4T and (b) radiation-potentiated transformation of adult hamster cells
by SV40. The rationale for these experiments is found in our recent
observation that adult, female hamsters, but not males, can augment or
discriminate agalnst the expression of fetal antigens In her tissues. The
establishment of this fact can readily be determined in vitro in the pro-
posed experiment, 1t is significant here to note that the overall incidences
of many forms of human neoplasia is significantly lower in femaies than
in males and this experiment should facilitate an explanation for this
tact,
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Scientific Personnel

Principal Investigator:

Joseph H. Coggin, Jr. - 33% time on project
Social Security No. - )
Business Address - m of Microbiology, University of Tennessee,

Knoxviile, Tennessee 37916
Telephone - 615-974-3441

Born

Education:

Current Memberships:

American Society for Microbiology

American Association for the Advancement of Science
Tissue Culture Association

Sigma Xi

Society for Experimental Biology and Medicine
American Association for Cancer Research

Ragiation Research Society

Experience:

Section Chief of Transplantation Antigen Study, MAN Program, Oak Ridge Nationa:
Laboratories and Consultant Virologist to Biophysical Separation Laboratory, 1967
to present.

Consuitant virologist to East Tennessee Children's Hospital and fort Sanders
Hospital, 1966 to present,

Viroiogist and Associate Professor, Unlversity ot Tennessee, 1966 to present.
Lecturer in virology and molecular biology at graduate and undergraduate level.
Principai investigator - AEC contract No. AT(40-1) 3646. Principai lInvestigator -
NiH Grant CA-10429-02. Nationa! Cancer Institute. Principal Investigator - NCI
Tumor Transpiantation Antigen Study FS-7, ORNL.

B sl sl . ~HBADT - v Rl R R
Senior Ressarch Virologlsit¥ioes - 1966. Virus and Ceil Blology DIvisions Merck
Institute for Therapeutic Research (Merck, Sharpe and, Dohme Laboratories) = .=
Planned and supervised research In cancer virofogy and Immunology In conjunction
wiTth Dr. Maurice Hilleman. The program involved experimentation into problems
of tumor antigen assay and purlfication, hgatgrglﬁetlgjogy of cancer, regovery
of vtruses;from’¥F5nsf3F?§ﬁ‘Ee!l§5$ﬁ?'1ﬁ$%§é neéﬁggl§g§~ggg§gtfyg InQQ9@§§§F§f'”

infected with oncogenlc viruses,

U. S. Public Health Service Predoctoral -Tralnee. .. 1962-1965. University of ..
Chicago, Department of Microbiology. Investigated the mode of action and mechanism

e
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Acting Principal Investigator, 1965. NIH Grant CA-07525. Resconsibilities
inctuded supervision and planning of research for laboratc-y ce~sonnel in a’
biochemical investigation of 6-mercaptopurine degradation by leukemic cells and
Escherichia coli,

Research Associate, 1961 - 1962. Kettering-Meyer Cancer Laboratory. Birmingham,
Alabama. Responsibilities as group leader included coordinaticn of research
within group of 35 junior personnel and administrative responsibility.

U. S. Public Health Service Trainee (Premasters) 1960 - 1961. University of
Tennesses. Investigated growth and proliferation of Streptococcus faecalls on
plant tissues as graduate student.

Senior Microblologist, 1959 - 1960. State of Tennessee Department of Public
Health, Nashville, Tennessee.

Pertinent Publications:

Tumor Immunity in Hamsters !mmunized with Fetal Tissues. J. Immunol. 107, 526-
533. 1971 J. H. Coggin, K. R. Ambrose, B. B. Bellomy and N. G. Anderson.

Interruption of SV40 Oncogenesis with Human Fetal Antigen. Nature. 233, 194 -
195. 1971, J. H, Coggin, K. R. Ambrose and N. G. Anderson.

Suppressive Effect of Immunization with Mouse Fetal Antigen on Growth of Cells
Iinfected with Rauscher Leukemia Virus and on Plasma - Cell Tumors. Proc. Natl.
Acad. Sci, 68, 1748-1752. 1871. M., G. Hanna, R. W. Tennant and J. H. Coggin, Jr.

Moceis of Differentiation, Retrogression and Cancer. N. G. Anderson and J. H.
C?QQ‘“. Jr. In Embryonic and Fetal Antigens in Cancer. Div. of Technical Intorma-
tion Ex*ension, USAEC., Oak Ridge, Tennessee. 1971. p. 3-38.

lmmunization Against Tumors with Fetal Antigens. J. H. Coggin, Jr., K. R, -
Ambrose and N. G. Anderson. In Fetal and Embryonic Antigens in Cancer. Division
of Technical Information Extension, USAEC. Oak Ridge, Tennessee. 1971. p. 185-202.

immunization Against Tumors with Fetal Antigens: Detection of immunity by the
Colony innibition Test and by Adoptive Transfer. P. Dierlam, N. G. Anderson and
J. H. Coggin, Jr. In Fetal and Embryonic Antigens in Cancer. Division ot
Technical information Extension, USAEC. Oak Ridge, Tennessee. 1971, p. 203-214

Immuniration with Mouse Fetal Antigens:..-Suppressjve Effect.on Growth,of Leukemia -
Virus Infected Cells and on Plasma Cell Tumors. M. G. Hanna, R. W. Tennant,

J. A Treber and J. H. Coggln, Jc... In . Embryonic and Fetal Antigens Ip Cancer.
g;zlslon echnical Information Extension. Oak Ridge, Tennessee.’ 19717 p. 267 -

. o SRR e 5. xSz, W, v B R AN R
Concomitant and Slnecomltant 1mmunity fo SY40 Tumor In Embryoma-Bearing bams
K. R. Ambrose, N, G. Anderson and J. H. Coggin, Jr. In Embryonic and Fetal

Antigens in Cancer. Division Technical Information Extension. Oak Ridge,

Tennessee. 1971, p, 281-290. ’ o
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Procesdings of the First Conference and Workshcp on Embryonic and Fetal Antigens
in Cancer, Division Technical Information Exfen5|on Oak Ridge, Tennessee., 1971,
ed. N. G. Anderson and J. H, Coggin, Jr.

Cytostatic Antibody and SV40 Tumors. K. R. Ambrose, N. G. Anderson and J. H.
Coggin, Jr. Nature, 233, 321-327, 1971,

{ntroductory Microbiology. R. G. Krueger, J. H. Coggin, Jr., and N. Gilliam.
MacMillian and Company. (New York, (971).

Radiation-Enhanced Oncogenesis by SV40. Proc. Soc. Exp. Biol. and Med., {34,
1109-1111. 1970. Coggin, J. H., Harwood, S. E. and Anderson, N. G.

Fetal Antigen Capable of Inducing Transplantation Immunity Against SV40 Hamster
Tumor Ceills. J. Imm., 105, 524-526. 1970. (OR0-3646-11), Coggin, J. H., Jr.,
Ambrose, K, R. and Anderson, N, G.

Detection of Cytostatic Antibody Against SV40 Tumor in !mmunized and Tumor
Bearing Hamsters. K. R. Ambrose and J. H. Coggin, Bacteriol. Proc., 70, 187,
1970.

Enhanced Virus Transformation of Hamster Embryo Cells lﬂ Yitro. J. Virology_z,
458-462, 1969. J. H. Coggin, Jr.

induction of Tumor Specific Transplantation fmmunity in Diffusion Chambers in
Vitro. Proc. Soc. Exptl. Biol. Med., 132, No I, 328-336. 1969. J. H. Coggin,
Jr., L. H. Elrod, K. R. Ambrose and N 6. Anderson

Characterization of Tumor Specific Transpiantation Immunity in Diffusion Chambers
in vitro. Proc. Soc. Exptl. Biol. Med., 132, No 2, 1969, J. H. Coggin, Jr.,
and K, R, Ambrose.

A Rapid in VYivo Assay for 594- Tumor Immunity In Hamsters. Proc..Soc. Expti.
Biol. Med. 130, 246-252. 1969. J. H, Coggin, Jr and K. R. Ambrose.

T e

Radiation Responses of Embryonal and SV40 Transformed Hamster Cells In Culture.
Proc. Soc. Exptl. Biol. Med. 129, 609-620. 1968. R. E. Kouri and J. H. Coggin.

Prevention of SV40 Virus Tumorigenesis by Irradlated, Disrupted and 5-1dodeoxy-
uridine Treated Tumor Cell Antigen. Proc. Soc. Expfl. Biol. Med. 124, 774 - 784,
1967459 - H. Coggin,, dr., V. M. Larson and M. R, Hllleman.gwp;;* eu;sa e

immunologic Responses In Hamsters to Homologous Tumor, Antige $“£%e red ln Yitro.
aﬂd fﬂ V‘VO. PFOC. SOC Expfl- BIO!. %da’ IZ‘, !35 '302 6 * l““’ Qa ‘n'
Jr., V. M. Larson and M. R. Hllleman.

e . - »—s««ﬁ#'_ R .';“‘;;’!. R e .

SY40 Tumor Anftgen Purlflcaflon._ Recenf Resu!gs Jn Cancer_.Resear AfTghant
Transformation by Yiruses V!, l42, 1966, V. M. Larson, J. H) Coggln and M, R.
Hilleman.
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Metabolism of S-Mercaptopurine by Resistant Escherichia coli. J. Bacteriology.
92, 446-454, 1966, J. H. Coggin, Jr., M. Loosemore, and m. R. Martin,

6-Diazo-5-0X0-L-norleucine Inhibition of Escherichia coli. J. Bacteriology,
89, 1348-1353, 1965, J. H. Coggin, Jr and W. R. Martin,

Associate Investigators:

E. R. Rogan, Ph., D., Research Associate. 100 time on project. Supported by
National Cancer lInstitute Contract FS-7.

M. Schafer, M. S., Laboratory Technician. Supported by National Cancer Insti-
tute Contract FS-7. 100% time on project.

S. G. Winslow, B. S. Graduate Student. 50% time on project.

W. A, Rutala, B. S. Graduate Student. 50% time on project

C. Babelay, B. S. Research Assistant. 50f time on project
Other Personnel:

i Laboratory Aide - Mrs Cindy Smith - 50% time

| Glassware Washer - Miss Sarah Frazer - 20% time
| Animal Caretaker - Mr. Steve Pershing - 25% time

. Other Financial Assistance

AEC alone sponsors our study of virus fransformation described here.

A new contract with Union Carbide (MAN Program) under subcontract No. 3379 to
study "immune Reactions in Virus-lInduced Tumor Rejection" has been In progress
since July 1970 and is funded at the present level of $106,000 per year. This
program is sponsored by The Nationa! Cancer Institute as a segment of contract FS-7.
The objectives of this research are to develop immunotherapeutic techniques for
controiiing human cancer.

The University provides $1200 in supplies and services fo the AEC project

K. R. Ambrose devotes 10§ time to the project In cel!l preparation procedures
anqulgrsponsored by subcontract 3379
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1Ihese remain essentially the same as in previous years. Our research i
faci1itles have recently been expanded f[ou*§000¢§sggcg}j§9@!§ggiQQQQQfSQQgggéIQSf;
Of this newly expanded area wo new rooms have been"éddéd"‘l'dv‘!i-ologlé;r'és’earch'ﬁ
increasing the total research area to 5000 square feet exclusive of animal facliities
Some $25,000 have been expenced In the past 24 months to generally upgrade our
research area prividing spectrophotometers; wash™8fes facilities and anlfatl room
improvements, Additionally, & new transfer hood work statlon and speclal 1pment

X -
s s S4B

@ 2

e e T S S GRS SR LI o s NI M SN DR e y 500 S R ARSI AekLectky #ur e ol O s LIy 2
» 55w e N R A R RS R SR e SR I R e N RN Ao G R e Co b IR SRt i i v, by
*

1034153



for hybridization studles were obtained. An electron microscope (RCA-EMU-4) has
recently been given to me for the conduct of research in my laboratory from the
Naticnal Institute of Allergy and Infectious Diseases. Additionally, the MAN
Program recently provided me with $7,000 in special equipment to make the preliminary

hybridization studies feasible.
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10, BUDGET
April 1, 1972 to March 31, 1973

t. Salaries and Wages:

Two Graduate Assistants - 50% time at $3,300 each $6,600.00

Laboratory Aide (Glassware washer) - 50% time 1,500.00

Student Assistants {,000.00
fringe benefits -0-

Salaries and Wages Subtotal - $9,100.00
Overhead - indirect Costs - 61.4% of Salaries and Wages 5,587.40

2. Suppllies and Materials:

Chemicals 1,500.00
lsotopes 1,500.00
Animals 1,000.00
Media and Sera 1,500.00
Expendaple (tissue culture plastic ware) 2,500.00

Supplies Subtotal - $8,000.00

3. Equipment:

Fraction collector with drop counter 1,250.00
Gradient prep unit 550.00
Replacement H50 centrifuge head - less trade-in 400.00
Tissue Homogenizer and prep equipment 425.00

Equipment Subtotal - $2,625.00

4. Publication Costs 300.00
5. Travel - Principal lInvestigator 500.00
6. Other - Reprints, repair costs, share of service coniract, animal 550.00
room housing costs* - 100 cages per month at $2.00 per cage x 12
months 2,400.00
Requested AEC Contribution $29,062.40
University Contribution: = 1 B R : TR

The Unlversity proposes to release 1h@:tims of the principal Investigator. during
the academic year so that 33% of his effort will be devoted to +his research program,
Tnis contribution includes salary, overhead, fringe benefits and, In addition, generally
constitutes $1,200.00"1n éxpendable supplles and se'ﬁtces.”“"‘l”hl‘?.‘f’r‘gz_resen?s 3-Eibs¥antial
cost sharing by the Unliversity of Tennessee. T e -

(i v g

*This new chéfge will be Incurred this coming yeaf for the first time 2s part of
2 required contribution.feom the contract: agency... This,rep PR Lnlshed, Yyl versit
contribution 46 THYSniract effective 3-31<72"and these cﬁg ~ 588ry to cover th

expense of compliance wi
TR < e e SR
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11, Authentication

Principal Investigator

For the University

EAY
.
o
TR
; S R T RN
. o S
ConiiRe - TR i n

103415b

AR
A ARy y,

Jg;eph H. Coggin,” Jr., Ph.D.
Associate Professor

Original Signed By
BILTON A. SMITH

Hilton A. Smith, Ph.D.
Vice Chancellor for Graduate
Studies and Research
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