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m m m  m m m m , wm rm  m a m  s m ,  %$, i 960 ?o m n ,  iU, i f 6i ,  
m  0*8 . m m m  w m sm  m m  m m m m  so , a . t .  (11*1 ) - i0  (m0I » )

JItete of IdaSjs I t ,  196®

1, of Bos««]*6b R rojootr tlie iM ixm em  o f  in  d .io fio g  ttie
in£ OSEtoSlOBW is  SSNHIOpldî lt«

t ,  tM tooiwi^ W wm m tim jf BoiwKNb
DivtsleB* BdoonisstMBf BidiiW ,

3. I«ai6F of Rxojoeti E. #. IfiOJUofi frefoooor of

k . VooIe aojMMwsttjOmî  «n gywwfei

Searlir a ll the objeotlvoa aot li} tfaw %o<d^oal foogroii pve^m ^ W  «• 3««t 

jm r ,  fo r «fo9: doriiig 1fS»9-*6o , litvo alrwii#ir Seta attMdood, to  a ilra t criar of 

aiq^nsadaoticm. In tb« attidieonBaiwwi #  o^wiaetiMl ainm tto  tl»e of that p ^ a a l .

Wa iatotid, hoo«««r» to mvimfi oor f̂ xt̂ rroao m  theoB antt«ra hore ±a a diffoxont 

ordar frm  that thoroin 0xm »  aa ordar ift̂ toh  ̂ tn the ligh t of the roaulta thoi* 

aaliraa, i^alatos thwR In a noi^ »e«olagfol m m m r,

W« a»KSaxd aa m e mm'% ia|iorta«^ ooa^oaljeBi of tM a inaar i^ a id in g  ganatio 

a ffa o ^  espioaaad In latex* gooaratioM  the d i^ ln lta  aatal^UygnM»t fox* lanottixra gaxn 

tMlla of l^i^ophila o f a lowar imtagwiio affaotiownwa of gaaaw xodiatioa deUfoxod 

a t a xtlatiooS^ low doaa*rata thoa of th a t daliiraFed a t a ra la tlfo l; h i#  <im, 

gflaana ix ^d ia tiia io  aed doaaga aoaioriHnixta ware oazvlad oat a t the Eroohha'Oaa 

RaM.ooil Laherotoxy o i ^  the kind ooepixotioa of Br. S . d, (^optia, S r. l i l a  E. 

Sta^anacm, Br. l iz a r d  X<a Ĉ umm and th e ir  aaa ia tasta .

Adhlt InaeRinatad {Jroac^ihila fmm3»e ^  nearly %hm mm  age oare oiqfioaad to  

UOOOr of ganna radiatioa frora a Gohalt*6Q aouroa» one groi)^ halng irxodiatod oaraly 

ofor 2 waidcs a t 12r i>ar hour and the other gxo«^ heiitg glren # e  aeao doea ooh- 

eeatratad into approExlaataly h a lf a adnnte. ffcNe type,anoai^, and diatrilm tloti

o ecl
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This report was prepared as an account of work sponsored by an 
agency of the United States Government. Neither the United States 
Government nor any agency thereof, nor any of their employees, 
makes any warranty, express or implied, or assumes any legal liability 
or 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 
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. The 
views and opinions of authors expressed herein do not necessarily 
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.  7 «

m ture e f IMiuwd « t tide loeae Ib̂  X-xngrs, tim>i2gh tiM flM lag th a t la

mmt eaMs bat m» 8aVlo<i«» b«8 be«n ehaaged. lf»]W7«r, aa Carlaaa «»i the ptaa-
■' - y

ant aathor arc pointing oat in  an aa yet im£liiljbied intex^nretlve paper th la and 

reiated  «ox4c» tne ehazi^e ao inda<^ can be ii^erred  tvm  dlatrilwttio& of sa tan t 

tlsaoe to  conaiat in  an ailterati<»i of an already foxtted atx«nd« r a ^ r  ^ » n  in  a 

^ ia tak e" in  the zepXleatlee (»n»traction o f a ^ o # te r  (eo^pleaentary) a^ n d «

Sot infreqoestly^ the a lte ra tio n  soat involre an exfihange of coxpI«sentary baeee 

betMeen the ttfo o rig in ^  atrandst thoa changing both in  a oorreig)ending f a ^ w  

and reaolting tn  a "idioleHaatant" effainlBg trm  an irrad iated  aperuitosoon. Hwre 

t ^  bri^dcing of eaoh of title tm  ^n^oined baaea frm  Ita  *lMi<dcb(me" a tm d  waa 

preeoMibly aeeonpliahed by the loealiaed aetien  o f two nearby ImliattofMi fozwwd 

in  the tratikt of ^  aane fea t parttela>  a proeeaa th a t weald be eeeaaloieMMl with 

higher fre ^ iw y ^  fo r a glwen to ta l doee^(l«e. a t a tiM ^r RSi) ib r rad iatten  of 

higher lin e a r energy tz ^ a fe r , aa we hare found to  Imi troe fo r reeeaalTe le th a la .

Frooeediiig with oar etmbf of tha overall effeota on fltneae of rad la tlm - 

indooed nutations present in  heterosygous ooaditdLen, we bwre mm eaaaeed, prineipally  

through the effo rta  of Khw. lllM b eth  ^ ir l i^ »  a aneh lax ie r of data than th a t 

aeixtlened in  oar report of la s t  year. I t  w ill take a e«mslderahLe Mine to  eo^alete 

the nathena^eal proeesslng of thm e data . Soi^ prooessing ia  eaaantlal adnoe as 

m  expected the o re r-a ll effeota in  the het«:t>sygote are so small as osaally to  be 

lo s t to  riew in  tiie vaxlanoe eaosed by rsadom sampling, dlffmwxsees in  e v lta rs l eon* 

d itlons and other onoontroUsble fae to rs. A sim ilar large<aoale s tu ^ f  earrisd  out 

o i^ r  our national In s titu te  of Health grant th is  year ty  Br, Haphael fU.k« Is 

iMsrly rea<^ fo r publication under th a t grant. I t  may be stated  hwre th a t name of 

th is  work gives miy support to  the idea advocated by Bobshanaky, Bruee WSUaoet and 

some ottuir genetic ists th a t there i s  a tendeney fo r heteroiy'goBls jg^  m  of inEtant

ro7
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-  9 -

la t ts r  type vouM be independent of the presence of defieieneiee. H eeer^ less 

O sterteg 's re su lts  eboe th a t a certain  type of chrcsBOSOsuh ân X-ehreaiOfMKfte u itb  

•z«s of the I  attached to  i t  th a t had be«ti found by Novitski to give rise  to  l e ^ l .  

ehrootoaorae bridges a t n e lo tlc  dlviaioinfi ehen by ermising ever u ith in  a het<^oiQrgous 

inversion i t  aoqpired tvo oentroneres-^<b>e8 t« id  to eause soseitle e e ll death by 

bridge fon&atinn. This oaieluidcin iijlieised igxm i t s  pres«ace« even as one aHntber of 

a p a ir, oeeasionii^ a conslderel^  r is e  in  the induoed soM tic M ortality. Eviden^y 

the broken ohroaoaopui hex^, foming a dieen trie isoOhreaiosoae, has a em^ronwre ar» 

rangeoont strong enough to  stre tch  the dicentxle ehz*i»n}8<«ee in to  m  effective b r id ^ , 

ra ther thai leaving i t  caught in  the Middle of the dlvlsiffii figure idaere i t  eouM be 

lo s t from both dauf^ter tmelei* Individuals w ll^ suOh ehremoscBee, thm , vouM have 

a heightened aomatie vulnerab ility  to  rad ia tion ,

<faeetlon is  thereby raised t hew coas»n »im suda ohraBosonea and do th i^  

predosdnste in  some ^p es of orgndjm s. And do ordinary chraewsaMS ever behave In 

th is  way under certain  conditiima o r in  eertain  stages of deTelopoent ? 1%at they 

may do so in  Brosc|M la during ^  inelp ien t stages of aygote dsvelcpaeat is  a l­

ready indicated both by the early  uozk of Laiqr and }feCQ.ar and by rac«at te s ts  by 

O stertag. For in  these studies nales of^m i^easly Stages were not More readily 

k illed  by rediaticsi than fbnales, a re su lt indicating th a t in  these stages the 

breakage of the I  is  about as damaging as that of the I ,  ev«n ^ u g h  the Mere 

absmaoe of ^  1 is  known to be w ell to lera ted  in  aost oases.

Ividenee from a diffexant angle t i^ t  efarcmosoee breakage folXeiMKi by non- 

re s titu tio n  of the pieees l ie s  a t ibet basis of the induced s ^ t i e  M ortality was 

obtained by testin g  the e ffee t of isnersing the larvae in  an atmosphere of nitrogen 

fo r several hours immediately a f te r  they were Irrad ia ted . Abrahamson in  our lab­

oratory had nham ih a t su<di post-tswatmcmts given to o9<^es increased the fr«q|uenoy 

of the half-translooations studied by him and, as stated in  our la s t report, FiOk

f
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weack 4Ksem or la  f t z i  Igr e£  iM a gt« it»
tfeart biv« or iCU bo laoaoet or btbii»«i 4»1ni «£ iM t

mdi osq^irotiim dtW (So|pt« 1it» 1 9 ^ ) o f lid s  graeti
•• .. ••

X. flMMo H otod la  la o t r«q^ort •«  la  proMji 
bol ioottod oiaeo tbob %l»o

4l»«b«B»oa» S. fbo lanaamai of axTfwa m  1 ^  iadtootljao of

otxaetoral eboagoo la  arooooMia obcqrtoo. Qia«Moi» Ukf 173-1S$«

aor!looa« 1« A. 19^9. AUoMoo* e«o^L«iMntoti(^^ oad pimiSmXlmMjm ot tho

dbow  leoos in Droowiddlo aoXM»giobT» gaBofcla«< U)t

OarXoea  ̂ B. k , ,  msA 3 , H, S<mthiB. 1999* Frwlialnory g^w lde «vld«n»i ««p-»

portiag oanqploomitarf vtenaton of bbo bondlt«x7 M torU l la

B rooopiili apoiwitoioa* QowttieOj

f»3k, B. 1!^9» SolJQr of ^ dalag o f X^rojr-ijwiMod Irooln ligr oaoxii la  Bro«>

OopiiljUi woloaagoofaBP* CbaioblcoB

B«r^Eoiiits, I ,  H. 3 , AO lor tad  S , Lom^Ola. 1 9 9 9 . fbo nd«b£3i.lar

18 Moo oXMirQaa ttpf»31od to  aFewwoMla ofMimitMOO. CNButtlao, Mit jMII*

927.

Ibillory B« g , 1 0 9 . AdoiBiNHi la  m dlaldoii m togonodjt thro0 b otadtiUio oa

jjgooo^iUt. M ologiool gffboto o f B ^ latio tt (f m . 2ad 8 .B . l | l .  Omf. f |  

8 0 0 0  o f AtwdyB laonar. 9«mwi» 19^» n d . 2 2 )* pp. | 1 8 *3 2 1 . 

Mollor* B, <1. 1 0 9 . aototion 1boo3^ ro»«MttBMd. fgoe.  X lafe. ®wag.

Oonotlao. I t  906.-317.

0otor* I .  X. 1 ^ .  IRw opootroa o f o«i«itlirl%  of IhroaoiidXo goro o ^  

otftgoo to  X.ximidL«tioa. RwHotlaa BloXogy. pp. 0 3«td 7 .

OotM f̂ X. X. 1 0 9 . Hio i^Motle boala o f X*oo7  laduood ooMotIa dooogo# 

liMdotLoaB Molagy> pp. 268-4171 *
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ZX* not in  3ii«t z«pert« bet or diiivwr»d
betiie«3 t ^ t  tlw i «n4 8 « ^ . 1U*

C«ri8en« 1* i»* msA J* X. S@f«ttliln» 1959* FsreBjiintxjr pwiv^lXeXie

e f X-no' isdneed m itatioiis a t  llui loees i s  0» ■eJUfcegaetar. ISferea, 

Ijftfo. EE2*» *®* 12!i-t2!9,

faUk, R, tf59« Bigb apontanaeua datai^aMiiit e f a f t t*  (*daitb34HX:*̂ )

Brea. In fe . ^ g y .t  Re. 33i 131*

Falk, H, and Garol Bart* 1 ^ 9 . S x ^ i^ a  bat^peen an attaal»ed*-X*X t̂ uRMUMCMMi 

and free  7 ehroB os^e. Broa* la fa * 8<i«ir», He* 33i 13^*

ItaU ar, H. J .  1 ^ 9 . 7 ^  pM ndaail^a dnea ia  the lig h t e f reawat darelopaaata. 

Biper "idilt'* diOlTered befeirB X*£«R*£« HM^Uag In  lanieb, delF 

(6 MS pages).

H aller, B* <1. 19^* A s Is^ liflM  brMddLag 8|«t«n tw  detactixig a<[ac*llidced 

le thala  in  aaeeaaid.ra gaaeratdeoa. Proa* Into, 8b8t *i lfo« 33i 1U9.

N ailer, B* J .  fhe ehrcagoacnaAI. baida e f ^  aertaM tF tadaieid tgr X*

ra^a in  Baraeephdla. Fhyai<M> in  Wed* «ed M ai*, h (in  priaa)*

N ailer, R. d* 19d0. ErelnMen and gsaatiea. A tti d* Ae<aMl* Mta* d* MBeei*

^  (in  p n a a ).

Muller, ft. d* 19dO. BN} a ir  pollatanta a c t aa m tafaaa? Faqper to  be giren

SSS£* Reacarcfa in  Ihai^aiaa, At^m, (k}le*, Jane 11 (AMrtr* Mreal* 

to  p artie ip aa ta ).

Qatar, I .  I . ,  S. Zlnaering and B. J ,  IhO ler. 1959* laldaBee of the laMer 

aratagenieity of dhronie than intwaae rsM atiim  in  Meaephila g<ndLa.

SeiWBwe, 130t Ilt23»

Ziieaezli^, S. 1^9* Prea^ee of the a<»«al a U d e  of an>-f in  the 1  ̂aagiMat

of the ae®*7*^. Proa* lafe* S a rr., Ko, 33i 1TS-176.
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Zljnering, X. I* Ost«r sad H. J . KoXler* 1 9 ^ . 'Bern hj^h eff*etir«Eida8

0f  fa s t In indneing minute deiei^^aa, Scte»8e» 1 |1 1 1322,
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