Lawrence Berkeley National Laboratory
Recent Work

Title
ATTEMPTED ANALYSIS AND CORRELATION OF VARIOUS RADIOBIOLOGICAL ACTIONS ON
THE SAME KIND OF CELL (YEAST)

Permalink

https://escholarship.org/uc/item/4zm7c4id

Author
Tobias, Cornelius A.

Publication Date
1958-09-01

eScholarship.org Powered by the California Diqital Library

University of California


https://escholarship.org/uc/item/4zm7c4jp
https://escholarship.org
http://www.cdlib.org/

7

3 L. ,‘, | . /‘
UNIVERSITY OF
CALIFORNIA

Radiation
| aborator

TWO-WEEK LOAN COPY

This is a Library Circulating Copy

which may be borrowed for two weeks.
For a personal retention copy, call

Tech. Info. Division, Ext. 5545

—

BERKELEY, CALIFORNIA

UCRL8447 Rev



DISCLAIMER

This document was prepared as an account of work sponsored by the United States
Government. While this document is believed to contain correct information, neither the
United States Government nor any agency thereof, nor the Regents of the University of
California, nor any of their employees, makes any warranty, express or implied, or
assumes any legal responsibility for the accuracy, completeness, or usefulness of any
information, apparatus, product, or process disclosed, or represents that its use would not
infringe privately owned rights. Reference herein to any specific commercial product,
process, or service by its trade name, trademark, manufacturer, or otherwise, does not
necessarily constitute or imply its endorsement, recommendation, or favoring by the
United States Government or any agency thereof, or the Regents of the University of
California. The views and opinions of authors expressed herein do not necessarily state or
reflect those of the United States Government or any agency thereof or the Regents of the
University of California.



CON“ E36 0¥ RADIATION

LCLL- B o7 Koo

s
i

TN
n..b L)

o
&
s
{)

Uhiversity of Veruont

surlingt

7
v

hugust 1015,

Sywmpesiunt - "Attempled Ana

aadiobiolosicsl)

Chelynan's

Cornelius A.

Donner La uorat.c:arv '

Terkel ey,

A1l

neds use
nowingly,  sometines wltxout the resli

involved,
ZOLRS s
In the

food: Mis deily bread. .

4
‘

h1ave heload invis

aypiriss he prepered for himself,

mentioned, in his "Meturel

inows asg “pion® {fron phev

Lon,

-University of

through the ages, us fer

of venst cells end their

Yeest spores gre'found tlwost evéryﬁhere
in tie soil, on end in Hlen
soesn, rhese cello supply the leaven to manm's
For twoua;nds of yesrs thess

ivly o keep mEn's spirit

vistory? (77 #.¢

Vermont ' : :

1958

2lysle &ﬁd Correlotion of Yarious

fctiong on uhe Lame Aind of Cell {Yewmst)

Intreduction

Pl
i
S

?o%ias‘

Califarnia 
wc31forn‘a

baek es hiﬂ£¢ry records, man hes
Permeontntive ;ower sometimes
io§ that living cells woere .
in the temverate.
ad even

ts, in scimels, in the alr

nest wyo*iano
¢ tiny organisms
alive in the medicives and

The Homen seientist Pliny the Slder

. Js the fermented sypirit

C q s \.z-\‘
mesnirg 1ife ), whiech wag used to



cure maay ills of the bhodr, It is of interest thot even in our nwdern
days hardly’a yoar posgzg withoutl s séientifiv raport on ths effect of
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resirech to intracelluhnr atrueture, -Simply demcribsd, the eeily have

6 well perhaﬁs_%QO 4° ﬁhick. The double pell membrane lles just insgide

the wall, Eoch cell has ﬂe'iarge éacueia; affeu1gen'staining nucleus
exﬂerﬁél to this and many mzt@czro dria, rieh in Rivh, Pat inclusicns
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were oblalned with aﬂuaual ﬂr@rlsian (24} seem Lo prove thst s single

event im sulfficient to inhibit ths neploid cells from forming eolonies,
whi?e aipiéidiinhibition‘requiras multiéle hits. Eﬁ?laﬂétioﬁ of the
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to & heltsr model,
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;e reproduced sny time in iéa'unpaired~f¢rm wﬁ@m n spere is prepered in
the napleid phese {14) fi“}« Another equa;lylﬁmggrtaﬁt mode ¢f radiation
éaaaﬁo is the “dominant® lethel form (7} to bejéeacriﬁeé in da@aii by the
.‘_""“‘ﬁfe“'b.
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information sveilable now, including sowe lingege wmaps which ey soon

te svailsdle to &ll those who wish Lo do detsiled penetic work wit: the
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cell. It bas been shown by Bpbrussi threl yeast cells poassese oytoplasmic
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rertlclas whieh inherit {through the mechanisem of cyiloplasnic inksritancs,
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vheraby it is quite pssaidle Lo compirs genebic « ffccta &t the cybterlasmic
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and nuclesr levels, The possibility £¢r finéing vhege particles and DEA
transforpnatiion ig heing explored in verious lshoratories,
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ather under the action of radiation mey be studied.
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zome that the shifl helween somerobic and nerobic ¢rncecses 2y bhe one

of the cluﬂé 40 the nesrd of the tancer 510 Jlem. Taveral suthors heve
drewn enaloey uetveer processat in vemst enlls and carcinocenesis,

aither follewing rediation or alter admiristretion of carcinegenice
chemicala f?), (4), 712, (22}, (20).

In considering the vepers presented gt this symposium it will be
apparent to the réader that a firn Mrauewerk for the mechoniens of
rediastion da«ure nps bceﬁ grasted, Yoler and oxyren are imnortant
.modifiers of ra&iaﬁion astion, and ‘“0%&5 Uood'a contribution arzuee

sarly for the thesis itnat &/% of the radistion effoct on ccleny
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foraaticn is indirect, mediated by the acuecus redium, vherees perhaps

1/% i3 dirsat, ipresumsily an sone sssential pert of the nucleus.
There srs aowe cybtoplasgssic enrywe pysioma, hewvegver, with s 4 i:¢c et

ratic of direedt to ludivect radistion sdtion,
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The variong ityres of genetic dmunge ond methods of testinz for
thepe are clearly outlimed in ihe contribution of &, lagni, There
poens Lo Lba no remsen uly we should not obtein consideranble maantitatliv
informetionr in the future Qith resﬁact 19 tﬁe vield of ench yhnd off
dapepe ot weny differant loci, Quite c¢f1niuo informetion is clse
available atoul some biologicsl and genetic p:ocesées, Lo be outlined

by Jamez end Hovtimer. These inelude.m”to ie cross-over, Teversior,

and vrobsbly other clesses wot yob coﬁ)l@fexf understoosd, A pusgzling

shapter of redioblolopy iz the great iveresse in radicresistence of

hudding cells, to be outlinad by :arl Zeein, When we lssrn the regsons
for the gfeﬁi worichions in rodictlion sengitielty, vwe 54&i1 also ‘mow
much more sbout chenical sletes of ITIVA and detailed chemicel ?rscesses

duringy its zelf dunlieabion. Tuere sro impressive gelins in the under=

.:«3, ]

stendine of dloehsmicel changes that develop in yesst celle following

igtion dangse interpreted

1 ® by

Ly Aser WOtﬁdtGLQ, Yhis lmoviledse wmey

f

rad
increaze coaaﬁdGV"“l when ihe liccheulcsl work can ve cayried out on
clones of cells oirrji?ﬂ definite wimite renetic de fucza.

Theve are-other Tields: ¢f veact radicliolosy where muech. new

Y

éxplorstion is noedsd e now lmow hat radiation demege is frequently
subgenic in charaeter: thet ig, Lhe same Zens may he famsged in mang
¢ifferent ways; this leads %o subgeanls differences which noy reflect

Ay FLIN 2

thenselves in defedts in tiocwynlhesls, in different reversion rstss,

Yhis iind mey lead to new kmowlsdre

in the fleld of cheamical siructure of geues nnd chropcsones, Also
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c¢lues misht be oblained with reapect to the molssular Toods® and



nformation transfer belwesn genes and ¢ell conetitusnic,

Jurthor vovel result ¥uecled when entire vomulstiens of
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yeast cellis will be exposed Lo radictione in diflerent steles of prolife
sration, A medest beglrming has alreaﬁy been made (21) siving elecr

Andicetion that pomdetiorns heve cdaptive nower te radigtior eavironment,

Values with resvuct 6 the weliars of tne individuel sppear te e at

varisics with wellers of o vouldation in

e course of evelution,
coute exporicents should w8 extrarsleted te conditions of chrosie
irradistion onl with graest csulion,

It ras toenm seiimsted thal there are asbont ?O,Uéﬂ gyecies of
funel slioee, snd it is weiy unlirely teo assume 4 that radiobi
wliceble o & ﬁlz'le anec ag would im éil dotails be
seplicetle to eli spasiaé of funpi, Jet alone 0 all ﬁi&mt cells or to
eglls of the aniiwnl we?lé. iaveribelese, o bagic simllarity does
exlb{ beﬁweém rodistion elfseclis on all speclies of

hope that the mumber of posaible secuenioms will be reduced to s Tew

s ~ s s

end that tie Tindings of yezst “ﬁfioPlcla* will e used sz wuch in

bislory as obher discoveries mede in yeast at carlisr btiumoss,
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