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INTRODUCTION
The pattern of.bristles on the body surface of flies has been an~
alyzed as a model for _i:he localized diffgrentiation of organs dﬁring de;
velopment (review in Sv.t‘ern; 1968). In additién to th'eir specific_locatiohé
the.'different b‘ristles a.1_"e charavcterized‘vby spééific sizes and_by the di-

[

rection in which they point. Thus, in a wild type Drosophila melanogaster

many bristles of the me_Sohétum point mére or less closely, from their
'origi_n.'on the body surfacieb, 1n a pdétérior dii‘ecti'bn, while the posterioi’ -
supra-alars point pos’terior—medially., On the dorsal surface of the head
the ocellar bristles are directed .anterbio'r.-la.tevrally, ‘the vértiéal bristles
medially, and the postverticals posterior-medially.

The determinants of bristle direction aré not knm&n in detail,
although some __relevant.studies -('citec.i léter) have led to importan.‘t in-
-+ sights. Ina éeneral way it may be askéd whether the directioﬁ of a
bristle) depends .on properties of the cell which secretes it (autonomy)
or wl.lether'directic.m is:imposed on it by outside agents (nonaufo_nomy),
or whether the organization of both the‘ABristl'e cell and its sufiouhdings
plays a role. ~This questioh‘ can be approachéd. by th¢ study of mutants
which change the direction of bristles in comparison with the nonmutant

state. One such mutant in D. melanogaster is the recessive autosomal

allele aristaless (al, 2 - 0.01). Apart from effects elsewhere al singles

out the posterior scutellar bristles of the mesonotum for a change in di-

rection. Instead of lying close to the body surface and converging in a
pbste_'rior-medial direction the posterior scutellars are erect and
' strongly divergent, thus pointing laterally (Fig. 1). The experiments

to be reported here were devised to study the problem of autonomy or
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nonautonomy of the action of al on the direction of ’che"poste‘rior_sc1'1te11a1fl ‘
_brist.l.es. Flies~mosaicv:'for. a_1+/£ ‘and al/al on their scutella were an- 7
alyzled‘for the behavior_c?f these bristles. | |

METHODS =
Larjae heterozfgous for il_(g-,-/_a_l) were. X-rayé'd at the;’ages

24 - 48 and .48 - 72 hbﬁi‘s after egg -dep(v)'sitivén so as to induce sohﬁaﬁc
crossing-over, res.u_.lt'ing in homdzygoué _a,_l/é._l cell patches (1300 r;

76 r/mir_x; 140 kV, 4 mA, 1.5 mm Al inhere.nt‘ filtrafion pl‘us 0.76 mm Al
_;vext':er-nal filtration). ‘,Suc;h patches were récqgnized by means of a marker, :

yellow (y, 1. - 0.0). SpeciﬁcallyAthg larvae ca_rried y on each X chromo-
some and were‘heterdzygous for the T (1;2) _s_'gl'9 insertion into the léft
arm of the second chromosome about 1 - 2.'c‘rovssove,r units to fhe right
of duinpy (2 - 13,0). Thé-iﬁsertion contains a‘1+ gené. It was pre.seht
in‘that second ;:hromosome which carfied the normal é-*- éilele. The
- genotype of the larva.e'wa__s therefore y or v/v; 9._1_+1+/_a£ -~ In add'itiovn‘v‘
.' the -lafv_ae were homozygous for the third chromosomé mutant hairy
(h, 3 - 26.5); | Which places microchaetae on the normally microchaetaeless
scutellum. In mosaics the I+ or y coloration of the microchaetae helped
“in vdelineati.ng the area of the al/al spot.

| , Somafic crossing-over in the second chromosome of the ir-
radiated larvae and appropriate segregation of the chromatids would -
vhave"th_e following results: (a) Single crossing-over between_ the
kinetochore and the 1+ locus of thé s_c19 chromosome would lead to two
kinds- of cells, (1) homozygous for'a._l andr without 'y_+, and. (2) homozygous
- for a_l+ and x+. The first typé, after growth into a cell patch, would

develop into é yellow spot on the otherwise nonyellow heterozygous
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" background, whereas the seédnd.type,‘ being nonyellow, Woul.dvnot be |
-distinguishable from the background.

(b) Single cro_'ssing-over to-:'the left of the X+ insertion would also result
~in (1) cefls homoZygéus for al, but the spots developiﬁg from them would
' ndj: be marked by a yellow phenotype; _ (2)_ “cell types in this class of

'c_riossover's homozygous for é.l-i- and‘ containing X+’ and having the same

phenotype ‘é,s the backgifound. | |

(c) Double crros‘sin_gj-6ver to the l-eff énd ‘right'of'.the _}_r+ insertion would
" lead tb (1) cells heterozygous 'foi'.‘a_1+ and wﬁit_:hbut ,y_+, and (2) cells
heterqugous for gl+“and homozygous for 1+ .The fi'rsf type wou{ld form
- a yéllow patch that is heterozygous for a_1+, as is thé fest of the fly;
the second type Wo}uld>be vnonyellow and indistinguishable from the back-
ground. | | | |

After eclosion the irradiated indiv_idﬁals were fixed in 70 ﬁer
cent alcohol and their scutella checked for the presence of a yellow

patch. The mosaic scutella were then studied in detail.

THE.EFFECT OF ARISTALESS IN NONMOSAIC. S.CUTELLA'

It was first reported by Schultz and Curry (see Bridges aﬁd
Brehme, 1944) that the scutelium of aristaless ﬂies is shortené_d. In
order to obtain more deta.iled_ information several measurements were
fnade fof a comparison of hbrﬁal and aristaless scutella (Table i). The
t;;vo groups of f_lies were ‘hOt isogenic, and some of the differ,e_ncés be -

. tween them may Be due to genetic or. nongenetic variables. It is ap-
parent from the data that certain distances vary.little between -thé two
groups--e'. g. , the distance between the p.osterior 'sgutella'rs - ~while
others vary considerably--e.g. , thé distance bet\.&een ‘the.. anterior

scutellars. The greatest differences are found for the length‘of the
' v . .
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s‘cutellur'n at the midline (M, bTable 1) a’.ﬁ_d the distance befwee_n the anterior
and p_o_s‘ter‘ibr scutellar bristles :_(AP)." These differences are indicative
of differentiai growth_.‘l.)attern‘s‘ of..aris_i:é;l.e:ss‘ and nonaristaless scut.ella.
bThe. facf that the distance between the; anferior scutellar bristle and the -
scutellai' grooire (SA)v di_ffers only slightly wheljeas the distance between
thé alhterior'and posterior scutellars ‘(AP-) differs greatly shows that in-
ai_,l/a_i scutella the posterior part gfows (or expgnds) at a feduced rate.
Thus, the abnormal direction of the posterior scutellars in al/al is only
o.ne of'thé mutant phenotypes of the posterior scutellar region. This
fact is also seen in the direction in W};ich the microchaetae'.that occur
on the scutellum of hairy flies point..'fln nonaristaless flies the micro-
chaetae of fhe po;tefior scutellar areia us’ualiy point in a posterior

" direction. On the contrary, in aristaless flies the same microchaetae

usually point fqrwafd. i
| Different d_irectior;s._are already shown during pupal life by the |
: p_bsteriqr scuteliar bristles (Fig. 2). | In nolr.la.vris'tale‘ss late'pup.ae the
macro- and micr’ochaetaé on the scﬁte;llufn'in general point in a posterior
directioh,. except for the posterior sc;xtellafé, which point anterior-
late,rally' in such a way as .t'o Cross ea:ch other. | In aristaless pupae the
posterio’i‘ scutellars point forward angi thus do not cross, and the micro-
chaetae in the post'ei'vior part of the scufella 1ikewi$¢ often poinf in a;l
ant’erior diréctiop. 5

-Taking into a.ccbunt all aspects of chaetal direction as described,
one may IVisué.lize the difference of di'rection bgtween nonaristaless and

aristaless in the following way. In nonaristaless flies the scutellum

grows or expands in a posterior direction to the greatest degree in its
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posterior half. There the strongest "e"'ffect is pfodﬁced neat the midline
and the Wéakest near the posterior scutellar bristle. In aristaless flies
this growth is degreé.séd greatly, thus leaving the chaetae pointing in
an anterior or lateral direction. |

The view that the direction of éhe posterior scutellars is con-
':tro‘.ll_ed-by the speéific_ growth of the écutellar region requires independent
evidence. This can ‘be l.:)rovide.d 'by mosaics, and their analysis is pre-
sented below. First, however, some data on the posterior scutellars

of heterozygous ?i-l-/il flies are given.

PENETRANCE AND'E}:(PRES‘SIVITY OF HETEROZY:GOUS ARISTALESS
‘Homozygous al/al flies exhibit nearly .always' fhe strikingly ab-
normal direction of the postefior scutellar bristle. There i’s'v‘some"valw'ia-
tion, howe\}er, and a few flies show a lesser expressivity, inc‘luvdin.g an
almost normal direction. Heterozygous a_1+/il flies are more variable.

‘Among the heterozygotes for aristaless, which carried the T(l;Z.)s_c_"19 '

insertion as described under Methods, more than 10 per cent of scutellar

halves showed slight or even sti‘ongly aristaléss-like bristle dir'eéfion. '
This heterozygous penetrance was found in honirra&iated controls as
‘well as in the irradiated individuals that yielded the mosaics to be dis'-
cussed below. Since all flies were homozygous for _}_1_(ha.ii'y), a check
was made to determine whether it was possibly the h gene that was
responsible for abnormal bristle dir’ecfion in a frag:tion of the X. or X/L

g.l+ X+/ﬂ‘; h flies. It was found that among 422 half scutellas of hairy '

flies none was typically aristaless-like in lc')rientatio.n, and in only fhi‘ee -

was the direction of the posterior scutellar bristle slightly ab‘normai.

Among 760 yellow hairy half scutellas, no single posterior scutellar
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Waé abnormal. This shows that the h_aify gene by itself does not cause
abnormal oﬁen’cation of the posterior fs::cutellars. The partial penetranée
_.of 'arista;less in heteroéygotes willv_be t;ken into account in the interpre-
' tafion of the mosaics. (It is possible t’_h_atvsom.e of the aristaless-like
scxilt_ella ‘have ..areals__.v thé,t are homozygous ,f_io-r al but nbnyellow,j d;ue to
. : créééihg-ov-er to the <1eft;o£ the 1+ rin_éerti‘c;)n. This, however, w(:)uld. vat
. moévtcojhs’titute a grery' small..f.l'action of,;:he cases with aristaless-like
o.r'i.éntafipn of the po'sté rior-scutellar bristlés. The great m'ajo'rity,. if
- not all, are based on penetraﬁqe of g}_f/a_l h‘e.te_rozygotes° ) |
SCUTELLAR MOSAICS

Out of a total of 7743_flies that had developed from 'iifra'diéted
' ‘lavr‘va'e, 47 were mosaics ﬁaving ‘a yellow area on their s'cuteilurn. Of
these, 26 out of 4536 fliés came ffqm larvae ifradiated at the age of 24
" to 48 hours after egg deposition and Zi out of 4872 flies from larvae
irradiated at the age of 48 to 72_'hours. One of the mosaics from the
1'a.ttei° group did not have a posterior scutellar bristle on the mosaic half
of thi? s cutellum and;'had to be excluded from further conéideration.

| Eiach mosaic scutellum was nonmosaic, i.e., nonSrellow, on one
half. 'Th‘e'vshape of the scutellum in 22 of the 46 mosaics was normal,
v bvut‘vin 24 mosaics the posterior edge of the scutellum showed various
degrees of depression. This was the result of the asymmetvrical_ ‘si’cua'—
tion in which the nonmosaic half of the scutel*luin tended to be normal
- in length whereas the mosaic ha.lf tended tq be shortened due to its
homozygous aristaless genotype. The asymmetry of the séuteilum was
also expres ééd by the ‘.direction of the posterior scutellar bristle on the

normal half of the scutellum. In consequence of the distortion of the
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scutellum due to its being composed of two differently shaped halves
the normal posterior scutellar often showed an abnormal di‘r'eefion, but
'usuallyA-unlik.e that of “tYpieal.aristé}less bristles.

For purposes of analysis the surface of each half scutellum was
divided into three areas (Fig. 3). Area I'liee posterior te a line drawn
through the po_sterioi' scutelle,r bristle aeross the sCutelIem, vertically
te the midliﬁ_e. Area ‘I forms thu’s.a pos’.te.r'ier periphe-ra;l section. In
hairy flies, as in these mosaic specimens, thls area includee' one or .
two micrechaetae. The posterior scutellai‘ bristle is rega'rdec‘i» as
sepai'ate from Area "I.‘ Area.Il consfitutee the remainihg peripheral
region, which includes'two microchaeta leceted between the sites of the
- anterior and pestefior’ 'svcutel.‘l'avrs, and several microchaetae as weil- as -
sometimes a euperﬁumerary macr'oehaeta‘,b neighboring .the anterior.
_scutellar bristle and usually located between the scﬁtelle.r groove -and:
the area lateral to the bristle. Area III forms the centrai part of the
half sciitellux_n. It contains scattered microchaetae. A further scutellar

area consists of the underside of the scutellum. In hairy flies, it bears

several microchaetae. Among the 46 mosaics no yellow spot was present

on this underside, either by itself or as an extension of a yellow spot on
the dorsal surface. This finding agrees with studies of cell lineage .
which have shown that the dorsal and ventral surfaces of the scutellum
.are not closely related to each other (Mufph'y and Tokunaga, unpubl. ),
Table 3 lists the 46 mosaic scutella according to presence or
: .a,bsence of the depression of the posterior edge of the s‘cutellum., "The
ta’ple also provides information on the mosaic or nonmoseic nature of
the Areas I - III and .on the colora.,fion‘of the scutellar bristles. Finally,

for each mosaic it states the direction of the posterior scutellar bristle.

{
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Analys1s of these data.shows the follow1ng relations.

(1) When the depress1on at the posterlor edge of the scutellum is present
the‘ d1rect1on of the -poster1or scutellar br1st1e is _a_l_-type regardless of its
own genotype a_l/al or al /al (Flg. 4, ’a b, c). |

| :
(2 ) When the- postemor edge of the scutellurn lacks a depress1on--1. e.,

‘ ‘.1s hormal--the d1rectlon of the posterlor ecutella.r br1st1e is al —type _
» (F_rg. 4,_d) ‘There areé two exceptlons ‘to this- role, Mosa1cs 17 and '103.
(3) When the depression along the posterior edge 'is present,' AreaI is
a geneti‘c rnosaic. There is one exceptlon to this rule, Mosalc 7.
(4) Scutella w1thout the depress1on are nonmosaic normal in Area I
The three exceptions to the rules, llsted above, can be readlly "

acvcounted for: .(a)p I\‘/Iovsa'io 17 (Fig, VSaE) has a yellow poste'rviork soutelllar.
'bnstle which p01nts in a d1rect10n characterlstlc of _a_l/al, but the. scutellum
' has no recogmzable edge depres sion and is not mosaic in Area L This B
rs m contrast to seven similar mosaics all of which have a postermr '
scutellar that pomts in the typ1ca1 normal direction. Most likely,
Mosaic 17 represents a case of heteroZYgote penetranoe independent ot |
' any mosaicism. (It 'should be remembered. that more than 10 per cent
~of al /al heterozygotes exh1b1t penetrance of al for the d1rect1on of the
poatenor scutellar. See Table 2. (b) Mosaic 103 (Fig. 5b) may also
-._.be‘lex'plained by heterozygote penetrance.v, Here, the posterior scutellar

'brrs_tle ie nonye;l,low, and is 1ocated on a scutellum tha.t has no depreesion B
: and is mosaic in Area. IIL.only, eovering £onr miorochaeta; (c) Mosaic
| 7 (Fig. 5c¢) ha.‘s a slight edge depression and a yellow posterior ecntellar
' briys‘tle t{hat-g’hows an al-type direction. The exceptional nature o.f.this

scutellum lies in the iact‘that Area I has no discernible mosaic make-up. |
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Possibly some tissue of Area I near thé. posterior dorsocentral is indeed v
rhosaic b.ut’ cannot be fecognizéd'by yellow 'col_o.rati.on of either micro-
éhaeta thich are‘vabs‘é‘»nt)' or hypodermié. Another possibility is that the
e‘d'vge d_éﬁression of Mosaic 7 was the res.ult of a developmental accident
lpégurriﬁg ‘Iindependently of thé aristaless locusJand that the de?res sion
was as svociated with the devel‘opmei}t of Via'ri aristaless _-type difection of
the i.)ost_erior scutellar bristle.

. Summarizing the f.indings'on bristle direction, we c"onchllc_l-e that
yellow aristaless spots iﬁi"’ciated _a‘t. an eairl’;tr déveloprﬁentél stage in the
prospective _Aréa I of thé sc'utelll‘un-lead to abnormal growth of the
.pbsteri'o.r part of the half scutellum involved. When the mosaic half
s'cutéllurn‘ joiné with the h;llf scutellurﬁ of the other 'Side of. the fly a
_depressidn of the posteridr scutellar edge devélops, which,i_n ifé'turn
leads to the "a.ristale.'ss-typé dire‘_ctioﬂo’f the posferiovr scutellar bristle
regafdless of its own g.enotype. - Thus, the vdi:re'ct'io'n' of the p’osféribr
scutellar 1s iinposed on it by the neighboring tissue. In this seﬁse the
. direction is a nonautonomous trait. Since, however, in scutellar mosaics
the _brisfle is sometimes nonyellow, g_f/a_l, and at other times yellow,
‘ 31/3}_, the following paradoxical situation éxists: avnonyellow'_ai.k/:a_i
bristle near a mosaic or wholly yellow Area I will nonautonomously
show a direction not indicative of Iits genotype, but the same bristle
associated with a nonyellow nonmosaic Area I vwivll show a normal di-

rection, seemingly in autonomous manner. Similarly, a yellow al/al

bristle near a mosaic or wholly yellow Area I will seemingly autonomously »

have a direction corresponding to its own. genotype, but the same bristle

associated with a nonyellow nonmosaic Area I will, nonautonomously,
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" have a normal direction. There is, then, autonomy of aristaless in the
g_r"ow_th of Area I of the scutellum and, fundamentally, nonautonomy of

_ar_i‘sta.le'ss in the direction of the postéer_ior scutellar bristle.

v ‘ DISCUSSION _
,J : In drosthlla, genetlc control of the direction of brlstles has
besen_;reported for other than the posterlor scutellars. A striking case
’i.nyj'v_o.lves the fOr_elegs' of males, where the teeth of the sex ‘comb point
more or less acroSS the basitarsal segment, in oontrast to females,
._where the bristles homologous to the teeth p01nt in a prox1ma1 -distal
direction (Tokunaga, 1962) Another case is that of the gene dumpy

(2- 13 0) , wh1ch leads to a whorl 11ke arrangement of microchaetae on

" the thorax-1nstead of the norma.l arrangement in which the chaetae all

point posteriorly (King, 1964). A third case in wh1ch a polygenlc system |

seems 1nvolved affects the m1crochaetae on the abdom1na1 sternites.
Normally, these bristles ‘po1nt in d1fferent directions, buta selection
ex’périment was 's;uccessful in increa'sing the tendency toward an' ante ro-
posterior ‘orientation pvarallel_to‘ the longitudinal aS{is' of the individual
'7 (Sondhi, 1965). In this last instance the problems of autonomy and.
nonautonomy were not investigated. For the first two cases, experi-
'ments using the mosaic method yielded results fundamentally similar
'to"thoee obtained in the preeent study with aristaless; the direction of
the se}r comb teeth in the male bgeinotype and-that of the homologous |
brlstles in the female genotype, and the vortex arrangement of brlstles
in dumpy, depend on the specific controlling pattern of the hypodermal
't1ssue'. The sexual ‘and the dumpy genotypes express themselves pri-

‘marily autonomously in the growth pattern of the region, and the
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orientation of .'the bristles follows secondarily as eith:er a nonéluténmﬁous
or .a seéming.ly autonomous pr‘ocess.

In insects ch'er than p&@_i_lg_ the nature of orientation of
bri_stie_s or other epidermal'strucfures:has been studied by means of
experimentally induced .c.hangés in direction-of‘ epide rmal areas. Dis-
turbanceé in the orientation éf épidermal structures were o_bServed
when a piece of integument was excised and reimpléhted after rotation
by 96 or 180 degrée"s or when discontinuities in intersegmental m(_a_rhbranes
Vhéd»occurred spontaneou'sly'o? been indu‘vCed-. experimentally, or in oth'evr
essentially similar situations. (Wigglesworth 1940, 1.959 in Rhodnius; |
Piep_ho 1_955, 1956 in Galleria? Locke 195:9 in Rhodniusl; Lawrence 1966_
in.OncoE.'eltg_g). These experiments have s’hown that a gradient exists
in each segment which contfols the po]_arity of the epidern1al features.

Structures such as bristles which originate from single éells
suggested to Wig'g].es‘;vorth the exisfence of a cytoskeleton within the
cell which defines its orientation. This hypothesis fits well the orienta-
ﬁon_ of structures in a uniformly growﬁng epidermié.' In addition, uné\;en
growth of the epidermis is able to shift the direction of bristles and
| other epidefr_nal structures. The orientation of the posterior scutellar
bristle in aristaless individuals demonstrates anew the dual natu‘re of

the control of bristle direction.

SUMMARY

In Drosophila melanogaster the recessive mutant aristaless (al)
leads to an abnormal orientation of the poéterior scutellar bristles. The
‘mutant also'affeci_:s the shape of the dorsal scutellar surface. Hecter-

ozygous _ai+/§_1_‘flies show more than 10 per cent penetrance in causing
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r;gtant;typé bristle b_;ientation, By means of genetic mosaics on the
scutellum, cau’s.ed-‘r;y‘.‘.;_):(j-ray‘-induced s_arhatic crosé_ing over aﬁd marked
‘bY areas of yevllow‘pig:mentation‘ on a n_oﬁyelloﬁv baékground, it is vshown

_ that al aﬁtoﬁomouslf _1éads to abnormal scutellar growth. Seco'nda‘rily,

' in? cases of such ab_.no.rr_n'al growth, an‘al,x.'i;sta_les"s.—_type direction is irﬁ?oSed,
6r; the _posterio_r scéut'eilar bristle, regafdless bf its own a_l/_é;l__or §f/g_1_ —

genotype.
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Table 1.

Measurements on the scutellum of each of 20 y;h and X,al h females and males.
(1 unit = 0.0l mm.) .
AA PP M : AP . SA
o left - right left . _right -
y:h 99 35. 47:&0 345 17.4020.15 28.90£0.29 16.62£0.23 16.70£0.20 1o 370, 16 10.45£0,15
y;al;h 99 31, 92:1:0.38 17.0320.37 23.37£0.33 11.43%0.36 12.10£0.32 9. 930, 11 10.2320.18
y:h o 30.70£0.38  15.40£0.16 = 25.17+0.33 14,72+0.17 14.9740.19 8.85+0.11 8.90£0.11
yialih d¢  27.2240.35  14.42%0.24 19.3520.32 10.4740.26 10.60%0.27  8.52#0.47 8.62+0.16 -

AA = distance between the tw‘o.anterior‘ scutellar brisﬂes-.

PP = distance between the two posterior scutellar bristles.

AP = ‘distance between the a.nterior and posterior' scutellar bristles.

SA = dlstance between the anterior scutellar. bristle and the scutellar groove.

M = length of the scutellum at the midline.

-1~

€0.81-THDN
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'Table 2.- Penetrance of abnormal bristle direction of the posferio-f

scutellar bristle in flies _heterbzygous for
al:y or y/y; al' y' /al -; b/h.

_ v Total ~ Direction of posterior scutellar bristle
Treatment - = number — — e v
of . o of - '~ normal .. abnormal % of abnormality
larvae _ disks- ' ' o ‘ ' ‘
not irradiated ~ 434 - 390 - 44 - 10,14
irradiated at o ) - ) o :

24-48 hr . 2056 1736 . 320 . 15.56

48-72hr . 1124 1001 123 - 10.94"
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) Table 3. Details 'conbcel"ning the scutellas of the 46 mosaics
psc - poster1or scutellar bristle; asc = anterlor scutellar bristle. F'o'r
'the de11neat10n of Areas I, 11, and III see F1gure 3 The exceptlonal N

‘ 'Mosa1cs 7 17, and 103 a-re discus sed in the text.~ (Flies homozygous

"".'vfor ha1ry, as those dealt w1th here, often have more than one’ anterlor -

..scutellar brlstle on one or both s1des of the scutellum.' When these

:multlple anterior scutellar bristles are all nonyellow or a.ll yellow they

B :_‘.are JOlntly de51gnated as + and Y respect1ve1y When both yellow vand

"nonyellow anterlor scutellars are present they are de81gnated as z/+)



“Table 3

Number of Mosaic Cases

L

Scutellar Mosaic pattern Direction = larvae irradiated at
depression Area psc Area asc Area of psc 24 - 48 hr 48 -~ 72 hr Total
I I ' III , ’ ' : o
present y y Yy y oy ‘ .al-type 9 2 11
' y y . y/+ 3 y/+  al-type 1 2 3
y y X/+ _}_r/+ __y_/+ al-type 1 0 1
y Y X/+ + l/+' 2l-type 1 -0 1
Yy ¥ + + X/+ al-type 0 1 1
+ y y + .Y/+ al-type 1@ 0 1
Cy/+ + _}_r/+ + X/+ al-type - 1 0 1
;. ‘ o+ + + v/+ ﬂ-t‘ype 1 2 3
§/+_ + o+ + ;— al-type 1 0 1
._Y./+ + + + : al-type 0 1 1
' é.bsent + y _y_/+ y Z/+ al-type lb 0 1
+ y y/+ y v/+ +-type 1 0 1
+ _E ; _;7 : - +-type 0 1 1
+ y §/+ ¥ + +-type 0 2 2"
) + y z/+ --i- T+ +-type -0 1 1
+ + y/+ ¥ S+ +-type 0 1 1
+ oyt o+ y/+  t-type 1 0 1
ot + + v/+ yv/+ +-type 1 0 1
 + y + + T +-type 0 2 2
+ + y + . t-type o 1 !
+ + y/+ T+ . t-type 1 1 2
+ F+ + y/+ +-type 5- 2 7
+ oot 3/+  al-type 0. 1€ 1

2Mosaic 7
by fosaic 17
“Mosaic 103

€0L8T-T¥DN
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LEGENDS
1. Lateral and dorsal views of the scutellum‘of ‘(a) a nonaristaless,
yellow hairy male (X;gl_ﬂMl_l_) and (b) an aristaless, yellow hairy
. male (X_;gl_/g_]_._;b/_ll).' Anterior and posterior scutellar bristles:
‘ .‘.asc and psé, respectively. Supe;nufnérary ’scutellar bristle:su.
. (Supe.rnumerary' Bris_tles are fréciuéntly .fou.nd in h/h 'flie;). Thé
lateral views of Figé. 1,4, and 5 show macrochaetae only.
2. Dorsal view at a late ip'u‘pa.l stage of thé- scutellum of
(a) a X;£+/ﬂ+?b/l‘. rhalé and (b) a x,ﬂ/g_l_,y_h_ male.

3. Diagram of the scutellum of a nonaristaless fly. On the right

half scutellum Areas I,II, and III are shown as well as the position

of the anferior and posterior scutelyla;r bristles.

4. Lé.tera.l and _ddrsal __%riéws of four mosaic séutella. Sblid chaetae:
nonye.llow. Chaetae in outline or shown as dotted lines‘: jrell_ow. :
Note the depression of the ﬁoétérior‘edge of the mosaic scutellar. “
half in (a), (b), and (c) and the aristaless-like direct_ion of the

| psc, as oppo.sed to the lack of the depression in (d) and the
normal di‘rection of the. psc. (a), (b) females; (c), (d) males.

5. Lateral and dorsal views of‘ the three except.i‘onal mosaics

| discussed in the text. _(a.) Mosailc. 17, no edge depression,
aristaiess-like direction of yeliow psc.. (b) Mosaic 'v103, no -
edge depression, aristaless-like direction of nonyellow psc.
(c) Mosaic 7, edge depression,_ arisfaless-like direci_:ion of

yellow psc. (a), (b) females; (c) male. ‘
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LEGAL NOTICE

This report was prepared as an account of Government sponsored work.
Neither the United States, nor the Commission, nor any person acting on
behalf of the Commission:

A. Makes any warranty or representation, expressed or implied, with
respect to the accuracy, completeness, or usefulness of the informa-
tion contained in this report, or that the use of any information,
apparatus, method, or process disclosed in this report may not in-
fringe privately owned rights; or

B. Assumes any liabilities with respect to the use of, or for damages
resulting from the use of any information, apparatus, method, or

- process disclosed in this report.

As used in the above, "person acting on behalf of the Commission”
includes any employee or contractor of the Commission, or employee of
such contractor, to the extent that such employee or contractor of the
Commission, or employee of such contractor prepares, disseminates, or pro-
vides access to, any information pursuant to his employment or contract
with the Commission, or his employment with such contractor.
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