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1, •. ~ • ;, ' • ' i. ~ ~ ~ ' -~. l r.J 
, .·/ .· . ~ (scarlet' eyes), ~· ~:..~(suppressor of tumor) on .the third chromosome_'.~~·.~ .. : ! ~.·l :~ 
:· . . . i: . ; . ·:: : . ~ : .t,~.l ~t· 
1. '.. (·,··.was used without modification. Stock B92A, Su-_!! bw; ..!!_!:.!. or1g1nally had ,: ,-. :. : .. : .:, ,·'.f! 

' 
1 

1 • '~ ;! , r? I; ~. ~, ~' :d• 
.. : : attached- X chromosomes and the males carried· a genetically marked free ~."{.:! ;': h •i·i 

. . . ·i~ f' :I.), ~ ··.~ !' :f.: 
, : · :::.: ·x; unmarked and nonattached-X' s -were sU)>stituted for these. The third · , ; ~·); f ;_t_i.;~ 

..• 
1

;, stock,· B91;83, was synthesized by combining Su-_!! bw f~om stock 91 with _::~r i· i JLJ~ 
> .. '~~from stock 83; this stock also had f~ee and unmarked X chromosom~s:>FTnf;.··~· 

.. · .. ·~::: . Egg collections and cultures: Virgi~ fema~es and males were col~ .i· ;;·}:) >fJ :i 
• •' •• : t ~ c ·.-;: ~ : J·· ~ .~~: 

·: . ·.' .. ~ lected and aged sepa~ately for 6 to a· days in vials. containing w~n-yeaste4 . , ·y:;·: C iY; .;ft 
; ' ' . • :i·: ... ~. ;.· •. '+:) .. t 

. ' l ' . "'; ·. ~ '~ ' . 7. -t~ 
.~ ·::·.,.·.:·, cornmeal-molass·es-agar medium.: Ab. oU:t 30 females and 60'inales were ;: \ ;:.·•. i :j: ·l~· 

. • d'• '/ . I ~ • !i'·l :lJ 
.: ~·~·.: · ·· /··5 r~· \l, .. r 

. . . . . . . ·. ~ ··t .:-, ( ;~./ .~-: i :.~;·· 
stored in their separate vials .and were transferred to fresh cul.ture vials . ~.·.f. l·;. '. ~:., .:~1 

~ . : . /.' ~ -~ .. ! '-.' '.1, t ;~·· 

.. . , .. ::: ::e t::::r:i:::t::~:: ::eb:g~:: ~::i::;. ::r:::::h;e:::n:e:: the J iliff' .r l 
:·.; ~ shak.en into the yials with the males. Between Z and 3 hours later the flies•:<,·. ·: 1·.i' il· 

· · ,~-~-1 ·f.·~· ~>.·X, ·>i~ .' ~·~ _: 
.'.·;:_: fro.m :ach vial were shaken into the egg-collecting tubes (Hildreth and ·~ '~.~~~~'f· tY::i: ;\~{·: 

: .. ·.~ Brunt ,). .Eggs .c.ollect.ed during the f~rst ho~r ~e~e disc~rded in order t~ :_::! ~ ·. ~ :; • t ·.f 
. • • • . ' • \ . I . I . ~ ' ·~ , ~ .. :!;,. • 

··:).·: l reduce.the n~ber of eggs that migh~ ha~e been retain~d by· the females, >"?;~ >"t':·' I; ;:fj': 
... 
' 

. ·. ~' .. 
' . ~ ... \ 

' ·.'· ... ·.: 
. ·, 
. ' 

. . " .:; :~:/,f) ~.~1 -Jl 
' t : ' ,.; • :,1!. { . ,, : 'J '( ~ 

••,. :' ~ , • f ', •' ~ ;• ' ~! \ , • 1 t 0 ' ·,t I t:f • 

.. ::·.:·.· :· ;· .. · .. ;, , . ;::.; .;; ::: .:~~:{:J'··P:iF ·(~, 
:;··;.:.;::. ·' :i. :,.::'-;=:·:.'.':'··.:, :· .. ·;;· i::,· iH ·1'~ ' .. 
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l 
., 

·' ·.• 
; : r ,. 

; •• ; .1 . • ' ( : • • ' • • t ' 1 '_'.-. " 't: 
· Collection periods for the experiment wer'e from 5 to 30 minutes depending i ·; ::._\: ~~ 

~ . on whether the samples were to be irradiated immediately, ·aged, or used . 
for controls. After the .. 'immediate11 irradiationt)·~ eggs were transferred 

to s·mall squares of water-soaked ~reen blotting paper, lined up for easy 

·\ 
... 'I : r 

' ·' ' ~ : .· ; ' . i· 
.\ ' • . J ,· : ;· ! ~ 
. • " , r ~ ~· 

~. 'i : ' ~ . -~' 

. ': -~ ·l' ! : :; j 
' ; .. ' ~ .., ! ! : 1 

. • . : ~. . 1 • 

. 
' 
t 
t: 
' 

counting, and placed in culture vials containing yeasted cor~eal-molasses-··~ : · ·~ j k 
i 1 :' :-1·' ., . 

. . ~ ( • ; ·1 I r· 
agar medium. The control samples and those to be irradiated later were ·· ,1 ·:.· :'.: :; l. r 

Not more than 50 : i ; ; ; : ' J· 
•' ! .. : :: I I: 

'' ., , I' 
: ; .• t -~· 

\.J t • ' '' f ~ ~ 

transferred as soon as.. each collection was terminated. 

to 60 eggs were placed in any control or late-irra~ation vial to ensure 
~ .: l - ! . ~ ;~· 

( . ,I \ ' !:' 
that cultures would be uncrowded, but up to 100 or more were placed in a · , .', ·t: . ~: , 

. . I . .·. ~ I : \ ~ ' }:· 
~ > t T .~ t • fi 

\" .. · . ; ~. , .. ; 1.: 
. ·. ··~- ·' I l '' • \ • f ~ ; ', , I t 

few immediate-irradiation cultures as the irradiation would prevent the 

,• II,· 
. . • I 

great majority of eggs fro~ hatching. Upon eclosion, the eyes of the adults> ; : ; ~ l ~·i 
: I , ·' ~ ~ ': :' . ~' 

w'ere examined with the aid of a binocular dissecting microscope at a 

. magnification of 37.5. The eyes were classified as normal, weak erupt, 

I 0 . ~ t 

! . . .. - } ~ 
; .- ;·( l p 
I I '( .. I •• 

t . ~ I I_, 
~· ~ -. i •• t·' c 

\ ·or extreme erupt. ,, The cultures wer~ kept until it was ~pparent that no 
)I ( i I ·: ·t. 

\ ~ l .i ! ~. 

: '.' ~~· ' 1 { I 

I •.• •. •• ~ .·r 
adults would eclose and in no culture did any eclo.se after the four- ... · ' 1 

I • ' ';, · ·: :. : i ~· 

I• 1 m:ore 

teenth day •. Some collections were made at room temperature and others: -~-~ ., I ~: 

~ .. " ; ,( ! . . 
' j,. •" ,I 

at 25 ° C. All cultures were kept at 25 o C. . ; '" : ' > 
1 

t 
\ . . ( . . ' !: 

Irradiations: To eliminate the\ possibility tha~ the intensity or wave.·; . ' t: 
-~. : ~ .. < i t ~~ 

length of X rays used might account for the differences which became ap-:e · . ,. ·. 1 F 
;• • .• ~ t • ~- • 1 i •: 

parent between my results and those of .Glass and Plaine, it was decided 

to use three machines, each with diffe.rent kilovoltage, milliamperage,. 

In most experiments an.Andrex industrial machine. with a and filtration. 
I 

• I. • • .. ' ~ , . , ~ r 
. . ' .: 

.. ! . •, ... ' t·( 
.. , '~· t _·. ': : i. 

'',1 l . ~ f; 
. .'' ; :'· I ~-· 

t • • r· 

. i : ·. : ~-' 
1 ~ I ~ 

Eureka tube having 1.5-mm aluminum inherent filtration was used; opeJ"- ~ . . , I 

• • •• ::.: 4 

_ ated at 140 kv, 4 ma·,. with no adde_d filtration at a target distance of 9-1/4 . : · .: ; : 
• ... • • ... 1 ~ ~ 

inches • the ni~chine delivered about 105r/min •. The second was a Philips .. I ' : 'l : 
. . I ... ·, i'l 

· X-ray machine with a Philips tube having 1.4-mm ~luminum inherent 
' '' 



/•'' ... . •, ;. 

.. 

.. 

--

; . I· .. i 

.. , . ' ' 
•:···- r •• . t ~ 

I. f 0 ~· ' 

' ' ~; •" 
~ . 

·.~!'. 
• ,,. . .·· , ' . . ·; I . . • . .·; '.· >.' ...... · ... .- · , .. : :.,: .. :.::·,(.~:/',:·~5-:~·: .·, .>~· <l.~: ~ '·:~ UC:RL-16198 ·'. ·,:: · / 

~~:ra~ion. • This ~~b~ ,de~v.reJ a~~~; 11~ •;;nu~ ~h~~ ~pe~~t~d with no <: : · ;; : ; 
~dded filtration at 60 kv, ~S·m~ •. and' a.t a ta.~ge.t.dist.a.nce of 12. inches.·' Th~ ··:;· :. '; ;~ 1 ( 

r ;. ' 

. . . . . . . ·. ··;· ; : : ~~ r i . 
.. · third, a .Picker x .. ray machine with a ~chlett tube having 2.-mm beryllium · . . :: ··,' : ~.· 

0 ' o : ', f • o ~r ~ 

I 
I 

inherent filtration, delivered about 'zso r/min a.t a. t~rget distance of 6-3/8 ; :. r <. ~~ .; ·}/ 
• • ' .\ • • • < '.' ; ~ 

inches when operated at 50 kv, .16 ma., with 1.0-mm. aluminum added' filtra- · · :: · ~; i 
:, .-·: •. . ~ '• 

·tion. The total dose given with any of these machines was 1000 or 1500 r •. : ! .. ~ 
t ' . :~ ~ '~ . . 

Irradiations of the imi?ediate and 30-minute groups were terminated late.· 
.•: 
:\'. :·:· ; i'· 
. ( "1;. 0 ~ ~ : L' 

• • •• •! ( •. 

in the afternoon so that even if a. female was inseminated as soon as placed·.=··. : ··::; 1' 
.~ ,; ~ ' ~. I 

with the males, and a. fertilized egg was retained until just prior to· the last :' ; · . ) ~ !: 
. I '. ·i. ~ ~ i 1 

irradiation, such an egg could not have been more than a~out 8·1/Z hours .: : .: , . 
• ;_- : t 

. old when treated. i • 

' i • . • ,~· 

Cytology: In order to estimate the frequency of eggs that might be . :: : : j : f 
' ; ~ ' .: ' ; , I: 

. . ..~ •. : : r. in meiosis or in stages prior to the first cleavages when treatment was 

initiated, eggs were. taken from iO-minute collection periods, placed on 

I( cover slips, and fixed within the next 8 to 10 minutes. The eggs were then : . ' ' ' 

.· .. ~·:.·I I 

. ~· ' . stained by the Feulgen whole-mount procedure6 and scored as to their 

stages of development. 

• , •. ,. I f . ~: E ,~· \ 
, ~ I .-

• . ~·· <: . 
. ~ t l '( • 

. · ·.· . ,;i,' 

Results.-- When eggs from stock B8Z were irradiated, the results.:··~. :-.' .··;' .(: 
~ t t 

were quantitatively different from thos~ of Glass and Plaine. Eggs treated ~. .. ,·· ::. ~ . f.· 
. . :I 1· 

' ~ ', i .. 

when 16 to 21. hours old yielded only about 18o/o erupt-eyed individuals, with:' . :; ·; ; .,f: 
'. \') .( ,• 

However,· when young eggs ·';: ~: ;.' 
,. t 

i 1% being of the extreme phenotype (TABLE 1). 

were irradiated, none of the surviving individuals showed the er":lpt pheno-

type. S~nce Glass and Plaine ob~ained high yields of extreme erupt when 

eggs were irradiated during any developmental stage, it was decided to 

try a seco.nd s~.ock derived from one supp~ed by Professor Glass. This 

· !i>tock, B92.A, produced results similar to those from B8Z. When eggs 10 ·:: 

•' 
•,, ·' 

' ' l-

. ~ :: 

: ' 
·~ ' 

, . . ·, ::.~·. . .• ,. 
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• ;.·.···: ••• L ·::(r ,, !'· .~ \,··:·"'~··.··,·.· .. ·-.~. ·. ·, -~~ ·. ~[~ 

. .. , and n' tq i 9-\t/Z hour~ old wer~ irri.diat~d,' the yi~ld of !~eli. Vi duals with , .. ; . .' - ;: , i 

·. er~pt eyes was low {TABLE ·1) when ·Compared with the results o'btained· by· ~.:. : ,: < ; 
. ' . . . . . . . . : :) ~ ~· : . ~·-. ~ . }.' 
:the earlier authors, and irradiation o~ }'Oung eggs, even up to 141 minutes ' ~ ... ; · .. , I. 

·, ~. ~. ' • ·" I ;: 

old,. failed to produce the erupt phenotype in any of the adults. :::' :· ;. ~ ·: .'·~ ~: 
1 •' I o , 

' •• ,! " f ~· \ ; 
'"~ ' ~ ~. 

• ;: !• ';;: 
t':'· .• ·,. 

The stock B91;83 was then synthesized, and the results for eggs . 
• • 0 ~ : 

··:. 
' ' ' ' . irradiated when about 18 hours old were comparable to those of Glass and .. ·. :: ·). ,·1 ,I<> 

. .::' 
:- '.; ·~; • .I ~ I 

Plaine. (se~ T.ABLE 2); they .obtained 88o/o erupt 'with 65.8tfo being of the ex-:.::. ' \ .. · .. , · .. ·:_ · .. ·.:.··. ~. r .,· .. : 
treme phenotype,. while I had a yield of 72.2 to 95o/o extreme erupt, de• .·· " .. · ...... •' 

. . . . . : . r . : ;~· : 
. pendent upon the X-ray machine used. However, when eggs were irradiated ; ·.: , 

·. . . ~ ' : ,, .;' 
, . . J ~· ·~ :. . ;; ~ I. 

immediately after 10-minute collection periods or when approximately 30 ·::: [.' 

. minutes old, the frequency of erupt-eyed individuals was comparable with, 

that of the controi samples •. Thus,· irradiation of these early stages did 

not result in the inactivation of the effect of the suppressor gene. 

·' 

Amongst the 179 eggs examined cytologically, 129 (72.1"/o) were 
'• . . 

· ; fertilized. These 129 included 84 that were .in meiosis or in prophase of 

: . . . ' . ·.; ,· ;', 
t , ~ I • ... 

;, : :: .. 
. ; .. i 

. . .; . ·. : : f :; . 
' ' ' •' • I 0 ~ ~ 

tl \, (• ••• · i f { 
. : (' 

' '•: • .. 
~ ,· 

. :: . , . .. . 

' 

' I ''· • ., 

syngamy and 12 that were undergoing the first cleavage at the time of fix- , ' .. ;· ... 
ation. Thus, at the maximum, not more than 96 (74.4"/~) could have been ·. · 

in precleavage stages if irradiation were started immediately after the col- ·: 

lections were terminated. Of the remq.ining eggs 23 were in the second 

cleavage, 6 in the third, 2 in the fourth, and 2 probably in the seventh or 

. h h 1 eli . . 7 e1g t c eavage v1s1ons. 

Discussion.-- The immediate problem is to dete~mine the cause 

io~· tho difforoncoo between the r~aulta preeented herein and thoae obtained · 

by Glass a;nd Plaine. The first reason that comes to mind is that obviously 

the stocks used in the present experiments are not the same, and at least 

1? years elapsed between the original and repeat tests. The results of 
' 
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irradiations. ~f th~ present, stocks· indicat~ that .th~,r~· 'are diff~rences .be-· 
I ' 

. . 
' 

' ' I 

tween either the suppressors· .or the erupt alleles, or that modifiers_ of 

either gene have appeared • The fact 'remai:ns, that irradiation of late egg: 

. ' 

I 
.'; 

':'· 

... 
~ . . : 

.. 
: . ~ > ~- r. 

; 

. , ... 
• ,• I I' •; • ,, 

' .. ;. : :i; 

. ' ' . ' ' . ~ 
• " p. 

' ~ .. 

·., 

1. ' t t . ' ~: ·. ;:; l ' 

stages from stock B91;· 83 produces the erupt phenotype with high frequency, .. : 
: ' . : ~ ' 

'·: .. , .· . . . .;, 

but irradiation of early stages does not. This might indicate' that the sup-
'. 
(t 

'· . 

I 

·' 

i .• t· 

f.· 

' . ''i,. . pressor has changed s~ that its effect can be inactivated in the late but not 
/ I : .. ) \ '~ 

I ,• ! • 

. ~ ; . in the early stages of ezpbryonic development. Alternatively, one might 
•' o o •• ~ :' ' 'I 

assume that an enhancer of~":!:.:: has appeared in·the stock and that ·this 
' .. ;- (:. ( 

'. r .'. ;. 
, ·~ ,. • . . ~., ~ L 

·. >.:. ; ( : : 
protects the suppressor effect from inactivation by X rays in the early · ~ . ·. 

t ,. ~- -~ ·: ·i Z r ~. 
s~.ages but, perhaps because of complete utilization of the C:mhance·r product·.:.::. ·, :: j 

or inactivation of the enhancer gene during_embryonic development, the ,:. 

·same protection is not available in l~ter stages. Either of these interpreta ... :;. 
. ·, 

. tiona may prove to be correct, but unless a stock can be found that will 

:produce results similar to those originally obtained by G~ass and Plaine, 
·. • I 

. ~:· 
'the alternative explanation presented below appears to be more plausible, · · 

Basing their assumption that the 8-minute embryos"could hardly.: .. 
I 

have reached the first cleavage division,. on the averag-e" on the embryo- · 

logical studies of the timing of meiotic and mito~ic divisions done by 

Rabinowitz, 8 Glass and Plaine qid not take into account the fact that he used 

·a "highly inbred vigorous Florida stock11 ·and "When an egg was laid later 

usually discarcl.ed. 11 There is no a priori reason to assume that all strains 
.. -:.---

of flies ovipoait at the same rate, .and it is extremely unlikely that a .female 

lay.c eggs at 5-minute intervals for a ve.ry long period. Even by using 

vigorous atocks:·.and methods that highly stimulate laying, an average yield 
. \•' 

of .only 3 to 4 eggs per female per hour was .obtained over a 2- to 3-hour 
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, : ; ' : ~ 
:' . \:! 

I '~ t' 

:'i t 
t·; ;-; 

stocks tested would not be considered especially rapid layers, and in the . . . \ .. : ,··;:· ; ~ ... 

. p~esent exp~riments the average was 1~4· eggs per ·iemale per. hour for those :·. -~· · : ·' l ::· 
' • 0 :~-

samples irradiated immediately. Of course, this rate includes eggs from the·. :; ~ ;._, 
~ 0 :, ~ I 

noninseminated females that are also induced to lay rapidly. Also, if the 
~ . ' . . ' 'i . 

. ·:: 1·: 
• • I 

I 

females used in the experiments by Glass and Plaine were ·placed with males 
. ' . . 

·' 

the day or night before the eggs were collected, it would be possible that 

some were retained for iO or ·more hours and that ·irradiation of these could 

account for the erupt phenotypes, the young eggs being killed by the treat-
. . I . . 
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· ment. It should be pointed out that the frequencies of eclosion, from egg to : ·: ,: 
.. 

~ i ; 

. 

\ · .. : ... 

adult, in their experiments were similar when eggs were irr.adiated at 11 .~: ·:' 
,I',:·:: 

3, and 5 hours (3.2, 2~0, and 3;20Jo, respectively) and at 10 and 18 hours 

{15.2% each), and that it was only 6.8o/o at 15 hours; the number of eggs ' ... :. 

irradiated at· 8 :i: 8 minutes is not given. In the pre~ent experiments there is .: ! 
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only a slight reduction below that· of the control rates when eggs were il~radi- ·: ' :-'_· i ';' 
• ;t ' '.:.: 

ated at 1.0 or 1.8 hours. 
'I 

In fact, when eggs from stock B92A were irradiate.d . . . 

at 1. 7 to 19._ 1/2 hours, the eclosion rate was higher than ·that for the ·controls; · 

·~ ' : . . ;·· 

tlrls, undoubtedly, was because of a slightly higher frequency of fertilized < .. . ~ :. . : (-' 

eggs in the irradiated than in the control groups. In contrast, ip a sample 

of 3014 eggs irradiated when 1 hour :i:5 minutes old. (unpublished data), .the 

·eclosion rate was 1/132 that ()fthe control, 'yet, in'the Glass and Plaine ex

periments, eggs irradiated at a similar stage had an eclosion rate about 

·.,t\·:: ' , •: : ~:. .: '. . ~. r 
... i~ . ; 

. ,• .. : 
. . "i~ 

...... f . . n 
<:··;. ·.j !~ . . 

i/30 that of their controls. · This might be .explained if their samples con-
·o£1 

· tained some eggs in advanced stages less sensitive to the killing effects of 

X rays than the ~a~ly stages. 
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· · '··· .:::··.. '; >;:. The difference' in ·wavele.ngth. produced by the three X.~ ray machines ';,: ~ ·; ·.;·~ ·1 ·1.: 

"'.>':··:~.:~;_.!_had: ~J :~pparent effe~t whe~ e .. ggs wer~ irradiated immediately af~er b~ing · .. {):!:_ :· _:· :J.j t; 
.. '• ·~ ·~ . . . ': :·~.,J· ~-~~·; pi 

·.·.:. ·· .... :· coll~cted (TABLES 1 a:nd 2) but the longer wavelengths (TABLE 2) appear::.;;;·~:; r<n~t.: 
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.· ::·····~·: :::i::e t::el:t:::::l:::::::l~:a::: :h::e o::e:::e:gi:s s :::l:r:i:t:d . ·,·•.l tf····r· ~·:f•l•.t 
· :. ~~.: {641. vs 20 .adults examined) may account f?r the discrepany in the results· :·;-~;I· -:· '·: ~ f 1'' 
. ·.. . . . :. :. : .. : :~ · .. ;. <.~- r .;.: 
.'·.:: produced by the two machines when 1000 r of X rays were given at 18. hours~ :;; · ;·: · :, J · U 

J • • • ·' • ,;. ;· •• ·~. ·t )·0·:<: 'J }; 
·· · The high dose (TABLE 2).of course, had a greater' killing effect in both ; -· .. :.·· ·: .:~- i :.b, 
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: .. ·.·:··early and late stages, but, the frequen~y of erupt individuals·
1
was not in- ! ',~·:;.:( . .-))·j .f: 

,:: .:i I · . • 
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~--~.4~ ~' ·, ,.} \ 
. :_·. . : creased above that .for the control o~ ·f~r the lowe;r dose when young eggs .:·; .. >.1 ; :·. ;.;- ; .. ::.; 
. . . . . - . .. '\ ' . • .. ! r .. 
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• 'were tr::::::. tO produce the ~n>pt ph~n~ty~e when Su-~:er.eggs.~ere ,:;·;?j)ti'~·~.r, 
:'. irradiated immediately ~fter_ fe~tilizati?n removes. support for the theoryj .'.!J<:i .. ~ ··; -:: ~ {'b 

.· .. · · .' . . ~ . · · . ': ~ ;~ : . ~ .; ) .:. ·~ Jr~ 
· · .. ,\that gene action of Su-er is determined at this early stag.e or that a sub- ·: :.; ·: i. ·: :'-: { 

'\ -- '·' • ... •• "···•• ~~c . l .· . . . . .. ~ '·.· .'i .• :~r.·!· :,~·~ 
st.rate upon which this gene may act is i~activ~ted .at this time by X .rays •. : r., ~- · !.': :·: .j· t_:.· 
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· · FUrther expe,x:iments are in progre.ss to ·determine more accura,tely at ;: . < :.'~ ,.'· ii 
\ . ~' ~; :~ ' :> ;. ~ ~ •·_; 

. i w~ch stage the suppr_essor effect can be inactivated •. Discussion of the-· .. ,. i .. : __ :_._:_:, .. _ .. :_.,:_··_.·-.:.:_· .. ;.:_,::_.·_.····,~.~.~_:_-_.·-~;·;:::··:_:._··.:_.;.:;-.·.· .. ·.!_._. 

influence of irradiation on the Su~_er;~ sysfem will be postponed until thi~ .. ; 

is established. ; . ·/ .. ' " . . .. . (:!1 i "l;:jJ: 
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. ,· ~ 
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5 
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54.4 

1.9 

: .49. 7 

98.8 
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.. , 82.3. 
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0 
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. 100 
·.· . .100 

144 .-.100 :- .• 

'\ 120- 141'min. ::. 
'10 hr .. 

4 ;. :-.' .• 2.8 
. 50 1· .•... : '· 

17 - 19~ hr 
1.'. 
. ~. 

914 .:.-:~ 

6i8 
. ·,. 
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t· '. 

'i 
. \··. ", ~:~-. 
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:r ~ 
1.5 

•'.! ,1, 
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* . . 
., . A total dose o£ 1000 r was given with the An·~rex machine except where . * . . * 

marked (Philips machine ). 
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Numbers of 
Eggs Adu1ts I·· 

------ ; ·> . ,: ;.:. .: ~; li' ·t~ 
.: l ,} j }: 

o/o· 
Eclosion 

.· ;· 
I' • 't. 

·.,I 

o/o 
Nonerupt 

'.; 
·' .. 

· · · Extreme erupt 
.Number % 

:· f:·: '·i:5 

. ·J :·. !~~ 
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·Control 

1000 r 
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~(See Materials and Methods for description of X-ray machines and the ... . . 
techniques used. . * .The Andrex machine was used except where marked. I 

··:' 

·(Picker machine *). 
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