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mieifopnl Soree as o mtagen hao mwed into focun as o resdd
of the et opowrge of wissile rescarch, Accelerstions in tlis
daurehing of space projoctiles become g biolozical prodlem vhen living
thinge are placed ints the nose cans,

Difforences in denmities of particies within ¢he ocdl resadt in
8 reorisntation of thes particlee, ao vas cham by iemgucht (1536)e
At sufficient forces chompsaml aberrations are {o be axpected,

Two passible effects arc physiclogical dmazp including death
of the cell ar of the whals orzanisn, end chvemcsomal absrpations

Ty MANie exporisantal work bas tein a4 Wals 4338,
Too centrifuge 46 & muitable dovioe £ar ho stady of such mtagenic

joal chuly was mad by Fauld (3527) oo Mnsos

dosestios, nging centrifugal forco in contection with cther mchanical
eenipulations, Ho geactical studlies followed, Theve mppesrs to be
o other work dome with dipters,

Tanoka and Kamguehd (1932) hawe produced a triploid siliniora
by centrifuging eure. ore sbervations in the siliworn &3¢ deported
Y Essmguchi {1930)e ith plants, cemtrifugation was used in comection
with radiation on Teadomantia and Yiels by Sam (M0W3) ami by Wall el
v Torotel (19%)s These worimrs found that preirraciation centrifue
gation docrentes the muher of cherrations uieress postirradistion
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cerdvifugstion incroams @MR‘&%&W. Cote Yu {2060) cortrifuma
bazdoy eoed &b faross p to 25000 g Zov os long as 2 houre, using
casyepees that hed Jusd degun ¢o gemmdmate. fo foomd thig tolm

war the Jethal limt, Ttere van o lincer docrenss of prrvdiomtion
and o Jimoar increass of chromosomal eberrations with insressdng

mpgnitode of contyifugnl favce,

It socos aurprising that mo experizental work had boen dono
with Droscehita using cestrifugsl SPD, combering o wast ervey
lozical rescarch on this pems, The zdvantames
of this experirentsl aniral offered in 2o sy Zelds of Miologieal
work e equally greab for the presort ctudy: ease of handiinme,
fast roproduction; large progeny, and conspicucus phonstypical
¢ifferenms,
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% e gtosk cultwes used Sor this study beaidss wild type )
té wre comoed oo (). white ove (v, miew body () end mindstems
j wirg (n)e Thooe are a1l oeelirikod socossives, Tho elock wes

For 2 halfepint bottlos:
KIRED seesscecersnrsresess 1105 OO
AZEY ecoessescessessssses  SloD g

COPR GfTUD sesecessessssss 25 @

Qatinel coreal secosenscee 10 3

CormzRal cooesssaonseesees UD g

Cameil  eoesossosaesessee 5§

HolAEX  eesssssesasenence 2625 £ iR 75 oo abs, alz,

The addition of casuin offset tho deprussing effect of the
olisr, e ostmeal amothes the s@face of the rmdium, which
facilitates the chesrwation of larvel activitiss,

Tho flisg wars sucked out of tho cultwre bettles into a thin
flass tube wixge the oo could bo dotorained end other prelimingy
oboervations could be made, Yhay vere then blam irdo the vials
far cortrifugation, ‘en mierscoplc examingtion was indicated,
they were blown into a Rurco polvetigiere etherisey and, ofter
: n, centrifuged shoartly tefare avaimming started, e
vials were cloged with & rubber stoppor thragh which a fime holo
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neods with g Lhoped ef g M g thda m""ﬂ'“"
sessed dxto S vial, D bals in tho ebeey

ST nty w M o] m
e w didily Mgy

€0 cultuse Sotkiss, A Mgur fopess the fldes bed Go bo chalns
oom from cath ciley o sapaveted with modiss, Bgzo were trunaforted
with allver medios o chish they tend ¢o 20 o contest, Stend

medien cmped disealorstion of ogsss

The progniss of tresied fiiss wre then exemined fur possinis
mtscts, 10 taes woe dtaland eronses wee mide S0 Eobercizo
s mumtis bedevigw of the xtants,

Experisstal Somlter

I, Gethal Doges,

Repavissshs were wictoben ntidally to deterimo bow meh
omtoifugl fores the £iiss could stand.
% Addte,

30 238 Atss, § fomles ol § mlon of Gash of Sim 21 whoik
~ truing wre expdeed S phenctyples aerrations, Omdy norwal coee

vase then mbjected S 2000, 4000, 600D, 000 ep 20000 g for 20 mimics,
0 wimies @ € sdmtos,
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Survival of Adelt flies

20 min, 10 oin, &0 rhn,
g ¥ 8 +|g w P = +1§ ¥ ¥ &8 +
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of the vial, and at 10000z oo are crusied, Thelr body Dluids glos
e whals group topether co that the individuals hawe to be pried
10050, In an evaloation of the curvival fizures 4t hes to be kspt
in mind thet therc ave & mumber of chanve factors imvalved, Eegs
if large femies hawe been oumwed there will be enough liquid for
f1ien to crowns I wan tooesanty to aWoid ay teperstice choch
when the vialo wore placed dnto the centrifuze head so thad mo
condensate cozld form Inside, IP s also & mtter of chance in whad
mosition the flios com to lde vhan the highest epeod is reached,
frthernore, the concept of survival is relstive, Some of the
survivers die ane hour late> or the mext day or they linger far two

wookn, In thege cxmerimerto o Ysneyigee® §o an anise) that hag nob
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mmmamm«amrmmmmmmmﬁmmm
tho et 62

Hamy fiss suffer beiily ¢istertions e are weble to o through
tro soohamics of miing, Sone gpgoer rovphologically noral B are
choomsal dn Weis bohavicir, eege €7 elamd dem in thely coveEIbe,
Sap are cterils, prebably becmse of injuries to their conads,
Cenpraily, the resslts are jerallel %o $e oms of o for barley
souls, valys the groater the forceo end the loncar tho curation of
erlicetion, the lsso sorvdival,

orly after the rdldost treatrent (2000g/20 min,) wms sorvivel
100 por cemt, and ewrvival cacressed grainally wp to £000g/60 min,
Thus, 56 per cent of the €1ics eurvived 6000g/20 in, and &b per cont
survived 80005/60 min, Abowe this opoed, howewor, damge wms mch
aute oowre, far auly 32 per cont of the fliss swvived 1005/60 s,
In most cases 10000g £or ome hour loft suse fertils survivors, When
ault Ades wre centrifuged singly, the cushioming effect of the
npigibour £y bodies s removed axd more fiies died, In one experizet
it wop shown that 13000; epplisd for two howrs can be survived by oo
fiies, tut no progeny could be abtaimd,

nifforonces in survival betweon the swxss apd betwoen the five
dieferent straine wero ot significant,

be Pupad,
mmdmyandvamimammm@drw&m
at 10000z on the paper to which they wore attachod, 17 hetched, s
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peper oy tave shortensd the centrifugmtion rafius clightly, end
this ey havo boen significent, sincs the mudius wes anky 55 m=,
Thmst ¢k antna) frewes emv haws hoon lichtly lass than celonlated,
Howpoer the survival rate So high, The pupa smy woll be the ideal
stage in the 340 cycle for this treatosnt bocmum of ite restotat
canstruction, '

¢ Lavweo sod oggse

together with tie lump of food mediun in and cn which they liwd,
This vas dome ab least X timpe, Adnlt flics wre ctaimd io most
cases fron these laveme ond egps, Twies adnlt fliss were odtained
from larwe and eggs that received over 1300g for ane boure It
s nob establishod whetter tie survivers of this trestuent had
besn ogcs o larwas or both, |

de Egese

Seeptizes ethorised files wore caught in the process of
laying an cgge Theme eggs, which profruded for part of thedr Jength
from the ovipositor, were reoved after cemtrifugation and vaised
sacoessftlly in @ culture dottlo, A mthod of collsoting eczs in
greater mubers conld be woried ot prolitably,

il, Phenotypical Aberrgtions,
EMMWMBWMMMMFIm
T, were raised, Zach individual fly wss exsuined for conapicumus
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sherrations, Awy mtation on chreaosome &, whsther dominet @
secaspive chould show in the mls progeny, Somo of the aberretions
o I, II, e IV would to evident in the Fp frm vondom mtings
own 4f recesaive, In mfy caces the aboormals were nob bred éb
randon, tub wre Senlsted and mated with parents, elnilar abnoraals,
o, 4n the case of males, with virgin femles, Previms oxperistee
with ants 2 fruitflics allawed estimtion of the age of youg
imazos fren O mimites to sbout 15 hours on e btasis of wing
dewslopment, cegres of pigemation an the thorex and ehdmen, and
sode of moversmto, 50 it was posaiblo to use virgins when indiosted
vithout removing an entire population and walting for the emprgemve
of virging,

1258 nonevirgins had been trested and sn aberration wap detected,
4% could 10t be deteruined vhethar the civomenml mitation hed
occurved in cogenesis, in unfertilised egesy in mygotes, o yourg
edbayos, or ewen to 5orRs in the spermtieca,

A grost sy "sberrations® rowd to be the remlt of e
piysioal apckist, dring the atogaty of tho individud o owa in
tandling after datehing, log deficioncies, mlforestions of body
parts, clubefeet, wing distortions, cspecially sien prescct on only
«e side, vere wually fourd to te nmwinheriteble, A msber of
samrte® prowed to bo Jut umlsroarished or ctherwien distusted
ad aid nob teensfer this charscteristic to sibssquent genoretions,

wmmmwmw.mwmmm.
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4 pruhew of smtines vislded wewy el meporedes, poczidly becmuse
of domimnre Jethal matations,

i Unusuad sex ratics,

Experisat o 13

v g vizg, utrested x +86' 4000/20
mmmmmms&mmmwmm
had been given LOOOg for 20 wines, %8 7, (vt possitly s )
WISQ: B & Since andy the Suthers hed been centrifuged,
mﬁ%mhws&ﬁcmmmwm!
chromoscee of his gpares Kidling all his daugiters snd epe of his
sotoe Tho cther treated mie wsed 89 fetier cld Dot mulfer this
Zotetion so it he [roduoed the see msber of GaugOTs @8 8008,
Aroter explanation would be, thet & portian of the sperm of both
fathers had boon affected, A support for both these hypothosss s
to 150 in the fact that in leter comts of Bis pogulstion sb renien
mting the ratio betwsen the sexes beomm noraml, Domiznt lethals
wmmmmmmmmpi.

Faperizert Yo, 25

Q virs, .6000/20;! &8 6000/20

A wild=typo virgin femle ang two white eyo mles were glven (00007
for 20 dimtes and then mated,
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hug, 2 999:3)63‘
Muge %6 ViU
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Totll W@l d

in Yypotiesis was mdy thab this 10 a retio of 2 emles t0
1 mis becmse of o sus)inked receasiws Jothal mitation, A chie
square teod gaw a P wlius meater than 0,20, 80 that the data av
not inconsistent with the Mypothesiss Thus &t scere elear that
smx=linked recossive mtstions wore imhosd on the I-cloxmosees of
the mother,

cheerwd | caledated (203) | @ | &® e

fooales 1y wr S | & Cl%

mles a 73 § | & 08T
20 .32 ng'
Bl p o, |
2¢ Shart wings,
snother mtation on tho Xeclromooos wes induced in the following
expevimnt,
Experiment Ho, 3t

Bgge and larvas fhom the g stook wore certrifuged gt 100002 for 60
mmtes, Ops fommle aml ae malo batched, They wre mateds 1 days
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. Figae 3 mmmumd&m
C Mﬁmhhmﬁm

W!o.hs

+09 viPg, untreated 2 § & 6006/20

Vildatgpe virgin femalss were mted to garmst eyy mles thich had
been conkrifuged b G000g for 2 mine Aftay the Py was rensved, U
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dster there” =28 oo =mle 0 the F) with chovs winge, This claTecheR
tred cxactly 1ike tho seme2inimd "o, With norml femles this mls
POl Rnovgpiaiy s ©y ' 8e 30 B GRGETOED wilh U fathee
pemo of hip deughters yislded short wings and noveml 4o the Patio sl
in both sexeg, In lster imterbresdings with m stock no difference
betusen this mtation and " owld be detechcds

Pignre 1o Shast wing character in mils of Fy from
centrifuged Fy larves and egsse

3o Demt wings,

Yxperizent Yo, Ls

109 virg, untrested x g 3 6000/20

Vildetype virgin femalss wore mated to gamet eye males which had
been contrifuged at (000g for 20 wmin, After the Py was recowed, the
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n‘ldn“!u ) gl&nhﬂ‘hv m PNdan m M as wﬁl— ﬂ&m an ‘

tmmhmm. mmuwmmnmms;

W%Ss

299v.lrg.xh6
mnmammwmmmm Mm
.nmumma. MMM!!M%M:W
were then isclated, wmmmmmmh.asw,um
normls bw,tohléimh atw, '!hemmmm
inm. amdwwm@rmwnmhm
mmm»wmmnmmmm
amnmno!m wumumn:mmm
recsosive, wmmurmwmm-m

Pigure 2: bw mitaticn bred into 8 Figure 31 bw bred into &
mele of the m strein, | o of the n strain,
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Fys which appeared el wildetype, vere allwed to mete at randam,
35 days later tie population cortained ome male and two females
whose wings were bent upwards; the strongest curvature occurring
slightly more distally, These flies were not 8s active fliers as
those with normal wings, They were isolated and mated with normals;

Experiment Hoo 53

2 o9 virg,xbw ¢

All flies in the progeny were phenotypically mormal, They wore
allowed to interbreed, Three gravid females from this culture

vere then isolated, They ylelded the ratios lhisky 25:9, and 26:8
normls bw, total 65 normal: 21w, The sexss were about equal

in mmbers, A sories of backerosses of thesahuﬂiaat&mlas

and virgin femiles of the parental reneration yielded 151 ratios,
again regardless of sex, This bw mtation is therefore an sutosomal
recessive, Subsequently this character was bred into the m strain,

Figure 2: bw matation bred into a  Figure 31 w bred into o
male of the m strain, @ of the m strain,
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The phonotypic expression of by was clear in the ghorter wings of
t» o ctrein elso, Again the strongeet curvatwe occurred alightly
nogrer the dista) end of the wing,

But thore wes a pronounced éifference in Uy intensity of
esprossion of this miation betwoen ta to mxss, in ministur £106,
I the fe:mles the curwstare of the ¥ings was mch stronger than in
the mles, tut it was deays stray coouch in te mlos to be dilfe.
rentiated frem noreal. |

Thare were po intermecdato stages betaeen noresl and bw ewen in
tw milss, The fact that the intensity of tis phenctypical expression
wrics vith eex only in the @ strain, not dn flies of somml wing
longth, ==y be a mttor of warishle expression, influsnoed in this
case by the m genotype in coebiration with som factor derived from
the differonce botween the saxes, _

S4noo the m populiation e & whols exhibits a more static overall
 pisture in a culture bottle cus to the sharter wings and tie Sharedy
irpaired fying sidll, the tw homoeyyotes in such an w population cannct
be singled owt at fivet plance without ansssthetisation and close
exsxination, whereas there is g maried difference in Aying agility
between the bw and straight vings in the flles vith norml wing lsngth,

Te iteraction of the two indepencent characters m and bw tivaws
sx® 1iit on the mechaniem of the beniing of the winges Hxidington
(1510}, in a ctudy of curly wings, explaime the curding by essuming
cifferent mates of cortraction on the upper ond lower surfecss of the
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wings in deying after hatching rm the pipa. “his difference mat
b groater wioro the curvture io mob pronouneed. 54506 the mrTho-
logical featuros of the ripe 4n e B struin do nob GLE0er fron thoe
in 40 pps of noreal wing Jength fliss, exmopt in the sioe of the
Suture wing, the locatien of the stromset curvature met be geootis
cally dotemmsined, = mchanically by enviromertel factors during
emrgoice, euge the Ghage of e pipel cases |
In tho & otrain this got of greatest curwture i noh fouwnd
g tie oemo sbeolute distance from o end of Ui ving but civides
1 in the suz retio g in the ooz wing, In the long wing eo in
the shart wing the bending appoared strongest aligtly dlstal to
t'e alddle of ts ving, |

lie Pink cyes,

Tim histary of thds mtation vas as follave:
Exparisnt fio, 62 .
+ 0@ Virgs untveated x +488 10000/20
o wildstype virgin fomles wre mbed to Ures wildstyps mlies
after the latter bad been contrifuged ab 10000 g for 20 sdn, The
¥y ws norml,

Faperiment Ho, 71

1 @ virgsF, 10000x/60 38 F 10000/60

Of the Fy fron Fopericaat Yos 6 oo virgin fommle and sswersl mles
wre siven 10000 far €0 min,, and the omo—femle curviver wap meted
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agalust %o GUiving mlon, In tho poopery from this eross thare

m&mmmam@mmm L
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ingtead of the bright red of the wild type, Som of tho periphers)

aantidia were gissing, Mmmmm%mgdtna

chitin on tho tead, o that tie eyes ware reduced in sise,
wmmwewmmmmwwm L

and Doeres {1942), Brigges (1923], Micherds (1235), and Dyidezs e ‘

Forgan (3923)s 2t tie phenctypical detatls of e artificially

mmammmmsammmzm.m

tho oo deseribed by Bridges, in no case, howewr, was & secuction

in size conmseted with it, &umummwmm

448 nok poreist as tn fallaving emerisents showd,

Experizert Hoe s
2 govirg,z ) pink eye ¢
mmmnﬂommwmmm«. e progeny
¥83 noamal with regard to ey colour, Two virgin femles of this
Frogery were backerosssd to their father ani yielded 49 nwwsl end
0 pink eye files of both sexes, The pink cye ebervation &s theresors
raooasiw. ztmmmmmmmmmnwﬁ'm
;tm’mndtmtt!nmdmnwmm&mmummt.u
consictort a8 te clstinet éiffererco i coloration, Som pirk ey
Mwmmmwmms. e wariation was indopondent
of emx, Pt 3t occurred cndy 4n flles of e pink eye phenctype,
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cf ths fiy ap 1t does in o rumber of othor ¢ye colour mtants) 0.2
in the garmet e atrain,

It this pink oy character io autosamal, the firgb discowned
pink-gyed male mst have been homgypous, and the mation mst hawe
ooswrred in hls graxifether, ans of the males thgt ariginally receiwed
a doe ¢f 20000g far 20 mirutes in Xxperiment Eo, 6, Then both of
Ms parents st have boed heterceypous for this mw vecessiw
charzeter, The additionsl and aore sevare centrifugation of both
Ms parerts vas not; the cause of 1p aberration, nor 14 1% interfare
#th §t, Sl there were o mader of other aberrsticns emerging in
the cxmo aperimnt, this dnitia) trestmnt of tho graifsticTe with
20000 for & mioutes mst hawe boen wmally mtagenic on at least
e of these wmils fliss,

It ws deerwed that the propenies inwolving pink eye were
rather mamll as cospared with other cropses wier the ssxe conditioms,
This sugpested a detrizental effect of this mtation on viabllity o
ferendity, |
5o Curly wingoe
Expericznt lioe 9
+ go virge 10000x/60 + &3 20000/60
Yirgin feemles ard mlos of the wvildetype strain wove comtrifuged
for 60 mimitos at 10000z, Tho curvivoes were mted, in the By
there were three males and e female whose wings were gtrondy
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corded cpmands amt sligAly cutuarde, Shey wore wrinded in o
imiivicoals of later goreretions, Their ficht was erratic and
conpisted of shart hops, They were lsalatod and brec as followss

L 1 Grlys &
B 13 cardy (Gopy 749)

retic 2
13 reweed (Gop, 556)
2 + gp virg, nomenl x 1 Curly
e & oy Gy 10 néto 12
85 porml. (kggy 1059
3¢ + g9 Carly 218 Gurly (beckcross to father) -
Par 65 Cuely (3gn, B3 et 31

& normd (L2gy 335)

—— R

obserwd | culcalated | & | o8 | o

wly | 6 | M |5 | 2 | 00w
Sorond -l 2345 105 | 2425 | 040062
0.28) = 58
Stel  Pyo70

}

mmwmwmmmwuuw

Thego ratios are the inberitonce patisrn of & dectingrt wrtossenl
character, znamaww&mwmw
mswmwm?eﬁnmmwpammnm
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mBeesy showing hesmosygesitys

memlawmwammmw
digtarted, almost eriwlled, axd it was first bolieved thot they
wre the 255 bamsypous flies ewpected in the Fy, Syt their mzber
was such smller then thet, and two of then vere cham to be betes
roRygons by ylelding a 1l ratio when mted with noemals, Thin wms
pmmmmmmmmmm,ma
gradations between Curly end Curlyeshriwelled, The swrivelled fliss
did not produce more shrivelled progeny then the Curly,

ine corwature in the Curly wings occurred throughout the
length of tho wingo and differed in that regpect from tie recessive
mitosoes) bert wing character Sncuced 1n Experient Hoo Uy where
the strongest bendlng cocurs slightly distal %o the mdddle,

The corpilote independence of the tw charecter from Corly was
shoum in the following ditybedid crosss

C & Carly ving (doms) |
7 alleles
¢ 8 mrmal ving (res,)
a-mlm(da&)l
alleles
b 8 bent wing (vec,)
Pz: CCBD % cobd

Thres Gurly females were isolated ahd eated esch to a beit
ving male, I%mh@edmwmmmofmmsﬁs
homokyoous for Curly, This proved o be tho case: two of the
)% cantaimd 503 normle showing that the mothers had been
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teteroryzous (CcfB) for Gurdy, The & of the thisd femalo uag a1
Cerly, They wore allawed to mte ot ramnionm, The ¥, counteds
65 Curly
16 norral
5 bert wing
Thisisaratioaf 132 3,6 52

cbserved |caloulated | 4 | a® | &%
(12:3:)) ﬂ
Cudy 65 & 1 |1 0,05
noteal 15 1605 105 2025 00135
Yert s 55 05 | 0e25 | G045
& 04156 » 3¢
Nra2 P )00
-

mmmmmmﬁwwmmwmpm
assorteent, vith Corly epietatio over bent wing,

A (£ x oodd
gametes (B e

LY GeBb {all Curly)

b _|ed |cb

Co% | ccBB | ecBd

m

oo
Colid
Caf

8288
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o Curly

3®rly.mn€m

3 normsl

1 bent wing

The pamotypes OCbb and Cobd, which should show Curly éue %o
545 dadinancs ond bant wizg due to its homosyzosity conld not be
distinguiched phenotypically, cbvimmsly becsuse Ourdy is epistatis
owes bont wing without bedng alislic, It would have been imteresting
%o ook for escendary phenotyrdoal manifestations like bristis
characteristics of these tuo indspendest pres emd to sart U Fp
of this dilyhrid crozs with regard to thom,

A *Cxrdy wing® mutosomal dominant character was odtaimed
eporanecusiy by Hard (3523}, who amalymed b oytalegically ot
showed that it was dop o s Anversion oo the loft are of the
sscond chramosame,  Sturtevarnt in 193 foumi o "luwrly wing® in
wildetype fidss conght at Am Arhor, Pridges and L8, in 1935 also
made & slivery fland apalymis, Tut this mtation, in the homogygms
fogmy chowed more extrems wing charscteristics o was oven lsthal,
A cytalogical study zight prove or disrove the identity of the
previously reparted *Carly wing® mtetion with aurgs (rososs betusen
the tio would also be relevants
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Pigaw by 51 Two Ourdy mles,
6 Tistorted ibdeniral Selerite Puttern,
Experissed o, 10;

*!!W Ml 536000/20
mmwmmm- anﬁ&hﬂu-

ermmmmummmmvmmm |
mates, OF Un ¥) coo vigin fewmls e tuo mles vere the |
memmwuummmm

They wre mted, In e P, a0 8 popelation of sbout 10 fAles, we
mmmmmmmmmmw,
wummmmammmmmm

Its ehols dody us clstortad, Tods labber £y, when nated, wes

o880 $o lay 62gs, b no larvae hetched, uumwmuu o
w0 ixpossible, far this extrems &b types | 3
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Pigure by 51 Two Curly miee,

b, Uistorted Abdeminal Sclsrite Pattern,

Fxporimmt No, 10:

+ 0Q Virge, untrected x g &' 6000/20
vmmadmmtmwmmwm

@Wmtm&a&t@&d&nmﬁmw@gf&m

mirutes, 0f 48 7y one virgin fecale and 4o mles were the

mmwmmmﬁmmmmgmeomm.

Troy wore miod, Inwai'a,a,mlationofaboutmmaa,m

datected thres fenales and ons mlo with distarted abdeminad tergites (dt),

axﬂmi’amleuhmle&wwmtmmﬁngmmm.

Its swholo body was dictorted, ﬁﬁslatmﬂy,mmgm

seen Yo lay eggn, tut mo larwae hatched, It 13 1inly thet copalation

mimmm.fwthmmmmdhtype.
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Figue 6r Tn ab cluracter in syweely crippled iy,

mgwmmmmwswa
Srregilar pattarns, nore [ronoonoed in femsles then o mlst,
Jadging feon the wsually sehindired reproduction e norval iability
of s tpe there are frobally W serias Clstortions o mlfumotins
of abdonionl orpans, 40 spite of the dovengsmrt of the chitings
vings exterierly,

S

% .
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Pigure 6: The @b character in sewerely crippled £y,

The &t phenotyre dhows the abdomiral rings in g variety of
irregular petterns, mre pronounced in fesales then 1n malog,
mmmmwmme
of this type there are probahly no sericus distartions o milfunstions
of ehdomiral rgans, in epits of the derangememt of the chitinges
rings exteriorly,

Floures 7 and 8 The ¢t character,
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Tho db phenotore man Pl in sy paonlstiens descended feem
contrifuged parests, They were dsalated and mted in an cxtensive
oeries of experissita, ot oo eizgle Mendelian rabice wre chtaired,
sme ammwmmmumm
mmwmswwwmgmm
atation, & cout Ws me 1n cur untreated stock derived friom e
Turtar atacks

Flomes 0 and 10:  Two further db fliss, i

Table 2
Flies in Unmtreated Stack,

et -

Strain narinl pdt & fa

+

0 s ter B
S wweas

8%
0
o2
&k
55

T agem

Blekubd
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mmm@emfmmwmimwmﬁ&m
contrifuged perents, They were isolated ard mted in an extonsive
wries of experimenta, Pt ns stmnle Mamdedion motins o ghaoenca
Since it was mgpocted that this condition might be en edesvgtion
cceurring in tho Turtox stock o perhups o frequert antannous
mitation, & comnt wes made in our untreated ctock dorived from e
Nurtax stock,

Figures © ond 10: lwo further dt flies,

Tghle 2
Flies in Untreated Stock,

+ 85 1 i 023
g 0 1 - ol
U} 1022 3 e o0
y 6l - 1 2
0 566 1 - .18

Swrag ol3



ohe

s percentage of &b fles in W promty of toested fiies
was found to be ten to Loty timws as great as in stock oultuwres,

Collal

Zxpevicent fo, 11t
G-, + gy VAng, 6000/20 2w & :6000/20

¥ildetype virgin fomles and vhite eys mles were given 6000g
for 20 nimtes axi then mted, The F) wes transferred to 2 mow
bottle, After Sk days a populatien of 28 oontained 6 flies that
wre dy 2 0o and s &b Percentage 2.7, -
b + gq virg, mmigad'éooo/zo

Wildstype virgin femles wore omted to garnot ey males that
bad been cemirifuged &t 6000g for &0 winites, T B, comaining
& to 1 fllss, wore all given 100005 for &0 mimtes, snd the
sarvivors mted at randem, After 3 deys tho population of 195 flles
cataimed O dte Ferosntage Libe |

G & 9o 10000/20 2 & &' 10000/20

Garmet, eye ferales and malss wre given 10000g for 20 mimutes
s ten meded, 2L days later there werv 9 b fliss in & population
of 9k . Fercentage 9,6,

Uhen dt phenotypes were isclated and mated with ¢t flies, the
froquency of @ in thadr y and ¥, coild bo dlightly Lnoronsede Gege

do Qb virge xgddt
Te 7 catalwd 1 ¢ 6t in 3. When the whole Py wa mated at
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panion, the popuistion after € cays comtained 32 Gt in 14 files,
L%&?Mmm@ﬂieuasmmﬁ.

If this condition s o gorstio bame, a8 the writer beliowes,
1t 15 clearly not dus to & gerd with a strple Fendelian dsteritame
pattern, but perbaps influsnoed by its genstical envirorment with
a lizited pmtrance umier cartain conditions, The wery wide
wariabiiity of the phemotypical erprossion fram ao alightly ehifted
abdomizal tercite to a caplsta distartion and crippling of the
whola body (Plgure 6 em Figure 9) is ancther mppart for the teary
of tie deperdence of this gens on variable conditions in its envivene
rezt, X8 of thes enviromwmtal conditions i5 seze The dopendence
o oex uas mnRioned above,

Bridges end Srelee (A54h) soported that Zridgs in 1911
deacribed a spantanecus sex-linked "bodbed” charscter as“shnareml
ebdozen effect in all femalss and Mo cales,” ihiile tho phenciype
resenbles aur db in pert, the gepetical bedavicr does fiob, Stern
(2927) reparts a "sido abrormal® effect with "erpites of ebdozen
otolsd st sidss® and “wery erratic bolavieur of abxicsiral character,®
lie finds that the male doss not show theos cheracteristics beoanse
he carries a dominmnt gllsle to this sexelinked recessive in his
¥ cwonosomw,  The db character hasewer ¥so also found 4n miles,
where 1Y 45 nob anly less preoounced but also tich mete diffieult
%0 obecrwe because of the strong picrentation of the posteriae eomites,
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7o Duarf,
Pxpericest No, 123
+0g Virg, utrated 2 a &i‘sooo/zo'
Tirgin fomles of te wildetype stock wore mited to ministure
wing mles which bad beon certrifused at 8000g for 25 mimites,
o8 P, wao normsl and was allowed o mte ab vendem, %o 7,

cotained ono tule duaMf which was sbout half the length of o
norual Ay, It happened to baw inigture wings 11k e grandfutier,
mummmwwmmmmwmw. Q
Itmm&ethtmmm&tMamfa. 16 days later the
Poplation cantained 20 dwrfs 10 59, Som of thew werv st41) emdler
than theisr father, MMWWMMMo
mmmmamamammmm
both coxes, %he populations were clearly bimodal, These resalts
sigmoted an autosoml recesziwe mtation, %o prow this e o
bacieross vas inpossible becwue the oaly parental dar? was Jost
5 mals dugrfs were isclated s mted to stock virgin femsles,
) of their progeny vas normale fron each of theso progeniss two
Vizgin females wore backeroosed to thely father, Pour of thems
backerosses yialdeds

a7 noreel, 15 dugef

2 noreal, 23 Gt

% oceval, 27 cunst

28 normal, 25 Querf

Totals 93 zarmll, 90 Gearf : 5




ofle

This i a good 15) ratia, fioth sezes weve eheut cqunlly repvesintod,
So this duar? character is antosaml and resessive,

AW&MMMNW&%MWW
several werkers, AL) of theso aberrations hawwe e compoted
with mlforvations of the body Mie coars vings, beged wings, dsld
ourfacs, garel "mlsthapormess”, lov viebllity and ferals stertlity,

Emofﬁmacmdﬂademmmakfmm%m.
Itdﬁ@ﬁi’hr&mm&%mﬁ&ﬁmﬂmm
proportioned,




RISCUSION

In Ghis study cendrifugal fores has besn used as o wmibagen
cn atult insects for the first tie, Orly the most conspicums
eily thesc whooe genstical bohavieur could be experimentally
establiched (except dt) were reparted,

There vere & mmber of obher congicucus aberrations for which
tie writer vas wabls %o substamtiste hs initial hypothesis or to
establish o mow one, They incluwdp glantisn with £lies wp to twice
the normal lengtd; grey bocy with reduced plomntation of the
body tat black bristles; anc certain unusual sse-retios,

It cosno cortain that & mber of induoed mtations recadned
umotiesd Sn these experizorts becquss they cansod anly mined
plenatypical changes,

This staly has established @ suitible swye of mitagenic forces
for use on edult f1iss, end partially en the cther tiree stages of
Dresepiils, It has shom far the first tim that cemtrifugation
canses mtations &n this gems,

S of the aberrations studied my hawm arisen spontarsously,
348s by action of commic reys or otdor umomtrolled mitacere, Sub
the mitations yeported here (except distarted torgites) have mewer
been sbesrved in the theusands of specirsns fron untvested stock
cultures which were exmuired unde the microscope, The frequency
of such spontancous ehevations mst te ab loast wery mich melier
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than the ates induced by cantrifustion, E‘kﬁamw-%ﬁ?
supparted by the study of tho dt character, It io significant
that mo mtants wore obesrved, otior than @b, in tie cortral ebockn,
MWW‘BW.WM&&BM,W

to bagly deaizanle, | |

That centrifupation intorfeses with the remwanginent of
mmmmweﬁ;&mmmw
wademwmmmm@-W
mbsgens ab e mee te or mccssiwly,

Gy Tanaka wd Reaguchs (2932, 1935), Kamagneht (1936),
Dozon and Yo (1950), ant Yo (2560) bawe cealt with this farcs as
the oy or & primery mtocsn, Wmmmm
forcos than fruitefliss, Sut while T was able to exmsine tie
cizosoml eberretions in comatio oolls in roctetips cirectly in
the trested individual, this study ta oonfined to the dotection
of pienotypioal expression in succossive gmerstions and the deter
mination of imeritance patterns,

ndy s of tis sberrations reparted here was found to be
mwauMMmﬂbMdmﬁmm
behaved 11ke the emmedinked rocessiw m, o others, as discupsed
m.umumm@mwmmmm
o induwoed mtations reparted iu tie Jitoruture, tut are differemt
in other respects,

mmmmmamwm@um
reporled by various workers, the firet by Richards (3018), Rut
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gm0 of the reperted plok ovs chan® colowr Ging S i%etice

the c30, omeed by tis ebeerce of mrgirel ommtidia, This cocwrred
aly in pinic ye fdes, bt was oot & congtazt offect,

Kargan (2923) mde s cotoloclcal sty of a pitk e mstion
which W3 dsseribid as Gull ruby with a purplish toe®, It vas
lccated on clrumosaw ITI 8% LS.,

T logical extoosion of o present study wonld bo ir the
faliowing Sieldos |

o An examinetion of saliwwy glund chrvrmsoms in heteromypotes
vith e itxiuoed aborrRtion on ooe homalogus, If tie
sherration 4e based won & strustwral change in the
chronooe, 4t can e eeen, | '

2 Purther gemstios) wrk with tiveoepoind crosses to
detercine the doeus, Only then can 58 be chom whother
the sae mitations haw boen reparted befare, Crosses
with other sinllar mtavte ehould also be mud,

3s & move intense worosoopic sewroh for minr penctyplosd
sberrations, e.¢ in te serpholomy of major and minor
tristles, and in the vepation of wings, This would yield
ruch more paterial with the cow Gacumt of centrlfugation,

s The spoeds of centrifugstion of edlts could bo furthey
increased $o the extent that ondly the occastonel fly murviwe,

Se Contrifugation could be extendsd to several bosse
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Intermittont fores micht h.fm speclel mitecmris effects,
Ewandlm. bntespécmlymml@tprm iabo
botter stoos for this dvoatnent dhan e dnazo.

The interaction with centrifugation of other factors like
texpsrature could be stadied,
Quantitatiwe studies by the Clb methed, o by similar
methods, should have an especial impartance, This would
perudt more direct ecaparison with other mutagenic sgents,

During a spscs f14ght in Februasry 1961 a chimpanses survived
a force of 12g for several mimites as reported by scisntists in
press interviews, He showsd no physiological damage, 12z is e
untmue@mdﬁthmwugmmtmm,
Undoubtedly, howewer, the question of mitagenic effscts of smaller
accelsretions is one of the problems studied in the breedings of
animale and plants used in gpace travel,
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Trosophdla melszogester of five ctrains from Turtex wore
prepageted on & now cultre mediun containing cassin,

The dosage talavence of flise for contrifugation wae detemined,
xtmmmwmwmmmmmam
eprlled for o bhaw ranged frea 10 to 50% with an awrags of 328
far ot Silss, Lerwe and egcs survived this treatzant ales,
e highost arviwgl rote wse found in pupas,

Survivers wite mted with untveated virging or trested fllee,
¥y 's were mbed b rendon o with uzbrested Jirging, or they were
backcrossed, henotypical aberrations were tested S semelinimge
axi dosdrence, The foliowing aborPations sccwrreds

1, A destinart Jethal on the X chromcsome was intoed it e

mle,

2 4 veccsaiwm lethal oo the X chronoxee was induced in g

wildetype virgin female,

3 Ghert vings, & exz=linked recossive,wes incduced in e

1w and/or an 63z,

ke Dent wings, an sstoscesl rocessive, was Smcueed in a genot

em mie, This character wes found to be mre strongly
pronomoed in femles tian in mileo, when bred inbo the
& strain, in shart as well as normal wings the strangest
curwitere of by ocows, Slightly dstal to the widdld of
the wing,



5

e

»33e

Pink oyB, & vecessive, ves indooed in a wiitsiype

" sale, In peny pink eye flico Shore was o reducticn

in the mmter of omaticia, A depression of viability
or fertdlity was observeds

Curly wing, s dosinant eutosomal, wss indoced in 8 wilde
type mils or famele, ings are strongly cxwed, coiled
ammmmmwmmumm
ares of the wing, 4 dilybrid ehowmd thot Curly end bent
wing are infependcat end that Owrly s eplstatic over
bent wing,

Iistorted edomins) eclerites comursed 4n norvel
crosses, A wide rance of phenotypical expsession W
obaerved ib both Somso, ¢ otcurred in the entrested
gtock cultures 5o CeZlife In cartatn progeries of
osctrifuged parents there ware 0 to furty timss a8
necy e There wes po Hendelian dnheritance patter,
but probably there wms lizited penoirence,

Duerfnens, an cutocsomal recosgive, was induced in &
siniature ving male, with no secondary effects, ™o
length of the bosayeotes sas abact § sorsale
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