Head abnormal character in
Drosophila melanogaster

produced by selection.

Yosuiko UsHiopa

In Drosophila melanogaster slight deficiency of the compound eye was found only
rarely in the wild type flies of Shioya, Kirishima and Bochu stocks. By the selection
carried out by means of pair mating, number of these abnormal flies and degree of
the abnormality gradually became increased and in the F, generation of selection
more than 709% of the flies were abnormal in the compound eye.

The highest grade of abnormal eyes produced by selection was the complete
disappearance of the compound eyes on both sides in these strains. More extreme
cases of head abnormality involve a duplication of all or part of the antennae.
These abnormalities appear as unilateral or as bilateral expression.

Backward selection of the head abnormal flies was tested by means of either pair
mating or mass mating. In about 5 to 8 generation of selection of the abnormal
heads and numbers of the abnormal flies gradually became decreased until finally no
abnormal fly was found among offsprings.

It is concluded that from these experiments, the anomalous flies produced by the
action of autosomal recessive genes and manifestation of these recessive genes are

enhanced by selection.
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Fig. 1. Compound eye of Shioya wild type.
A. normal wild type eye.
B. and C. deficient eyes produced from mass culture stocks.

Normal fly Grade 1 Grade II Grade III Grade 1V

Fig. 2. Diagrams to show the different grades of head of fly by pair mating selectios from
Shioya stock.
Normal fly, about 700 facets.,
Grade I, deficient eye, about 600 to 500 facets.,
Grade II, deficient eye, about 300 to 100 facets.,
Grade 11, deficient eye, about 50 facets.,duplication of part of antenna,duplication of
ocelli,,
Grade IV, complete disappearance or about 10 of facets.,duplication in both side of
antennae.
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Table. 1

Results of selection carried out by pair mating.

| Normal Abnormal flies
Gene- : - '
. Total flies Grade 1 Grade 1I Grade 1lI Grade NV
ration o -
n % n % n % n % n %

F, 1747 | 1710  97.9 | 37 2.1 0 0 0 0 0 0
F, 3024 | 2911 96.3 | 109 3.6 4 0.1 0 0 0 0
F; 2003 | 1535 76.6 | 453 22.6 15 0.8 0 0 0 0
F, 6654 | 4318 64.9 | 2279 34.3 57 0.9 0 0 0 0
F; 4545 | 2499 55.0 | 1949 42.9 61 1.3 36 0.8 0 0
Fs 2084 | 906 43.5 | 1098 52.7 51 2.5 29 1.4 0 0
F, 1137, 250 22.0| 681 59.9 | 110 9.7 96 8.4 0 0
Fy 1014 | 114 11.2 | 617 60.9 | 148 14.6 | 135 13.3 0 0
F, 1602 0 0 691 43.1 | 686 42.8 | 225 14.0 0 0
Fu 2361 0 0 955 40.5 | 1039 44.0 | 367 15.5 0 0
F, 3151 0 0 1387 44.0 | 1413 44.8 | 351 11.1 0 0
F., 2139 J 0 0 651 30.4 | 1083 50.6 | 405 18.9 0 0
Fi; 1329 0 0 213 14.6 | 819 61.6 | 297 22.4 0 0
F.. 1461 0 0 193 13.2 | 939 64.3| 328 22.5 1 0.1
Fis 1241 | 0 0 204 16.4 | 831 67.0 | 206 16.6 0 0
Fis 1467 0 0 96 6.5 1085 74.0 | 280 19.1 6 0.4
F,, 1291 0 0 151 11.7 | 785 60.8 | 348 27.0 7 0.5
Fis 1810 0 0 98 5.4 | 973 53.8| 724 40.0 15 0.8
Fio 1692 0 0 71 .2 | 837 49.4| 763 45.1 21 1.3
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Graphic represesnations of frequency of abnomal eves produced by
selection.
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LHERA L -2 T3 HbNT . THA X Grade 1 & Grade IO EFE AR 72, 25
IZRREBLRLICHECEIREFEORENE L« Grade iz, T TIZF THROI, ZHD
BT HEEEAZEH L 72 telescoped eye (2 Fy TR E 1172, BIRO N2 7 N—7"T%
% Grade V{32 F, UBsics TR S 1172 (Plate 1. A, Tablel T ZiL 211 Grade
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Table. 2
Selection of abnormal antenna from Shioya stock.
| No. of| % of | Total | % of |
Total | normal abnor- | abnor- | abnor- No. of antenna
mal mal mal
ant. eye ant. ant. |1~152.1 2.5 2D 3 3.5 4
F, 418 333 41.86 85 20.33 3 18 24 19 20 1 0
F, 571 413 60.94 158 27.67 {8 30 25 78 11 5 1
F, 979 | 419 62.52 160 27.63 5 42 7 80 19 7 0
F, 798 576 | 63.53 212 26.57 8 39 11 113 23 6 12
F; 615 417 70.41 198 30.57 |13 26 7 101 30 4 14
Fe 249 170 73.09 79 31.72 0O 8 5 37 20 3 6
F; 396 261 77.00 125 31.59 3 6 10 61 28 5 12
F, 134 36 83.58 48 35.82 1 3 4 27 7 3 3

ZOEBRTIEF, TTTICBARE & ¥ - 2 EKH20.33% TLER 2 C8EINL Fa T
($35.82% N s Tz B A RE DB H s, i AR BRI IR RE AR L ERIC EGER
2k TFOBEIEASBEMT 27200 Tilan ., REBELRBIZL22 > TRENRIZIEL
(o2, WIROBWIZ/NRED D L. h TERIZZ S &0 ) fHEAVR S AL7205
ADSEEIE T, BREOREENE L AL X3, MmAOKIENL 2z, EED T
ir—r ot (GE) MBS L ~F6HrL Lo TwT, 205 bHE 1 ~F JHilT K<
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Plate 1.

A. Different grade of abnormal eye

a. about 150 facets in right side, b. about 50 facets in left side

c. telescoped eye in left and a few facets in left side

d. telescoped eye in left and duplicated antennae in both side
B. Different grade of abnormal antennae

a. incomplete duplication in right side

b. incomplete duplication in middle part

c. and d. duplication in both side
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Table. 3

Selection of abnormal antenna from Kirishima stock.

! No. of | % ofl Total % of
Total | normal abnor- | abnor- | abnor- No. of antenna
mal mal mal -

ant. eye ant. ant. 2.1 25 2D 3 35 4
F, 271 226 48.34 45 16.61 | 24 4 12 17 0 0
F, 441 339 53.74 102 23.13 | 27 7 26 40 2 0
F, | 550 422 54.91 128 23.27 |19 46 13 50 7 3
F, 540 416 56.66 124 22.96 [ 21 14 30 57 2 0
F 753 565 64.39 188 24.97 [ 39 20 61 61 5 2
F 390 283 65.13 107 27.44 6 13 37 34 3 14
F; 193 120 77.52 73 37.83 3 9 12 23 2 4
Fq 205 138 78.05 67 32.68 1 11 12 27 9 7
F, 162 98 82.10 64 39.51 0 3 12 25 18 6
Fio 228 133 84.65 | 95 41.67 0 6 13 49 19 8
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Table 3 1ZFy £ TERFT U HEREZRL LN TH S, KTREINSEHIZF
TIIMLERP T TIZ16.61% 7 MARE + L HLiBIKAER DI L 227> THIRFELIHE
L. Fi Tlddl.67% % v, RECE 72, MARFORELRLERLICLP -
T khEmAMAP R L, ZNEBIC LY Kirishima #&# { Shioya ##t & FBkIC
FEIRIC LV BAREIED LN,

4. Bochu R A RE T E 03K

Shioya, Kirishima $##t & RIEE ¥ E RO H T Bochu 2ffic b EOEBREREEL <.
BHIZ L > THARENDRENIE L & - 72, Table. 4 (3 ENEE & RM HIRDERE
BTELHBAREEAZAWT, FI~F F CGERAITL - RHERERL2ZLDOTSH
b, TORMTL L2 R EFARRICE, T CIcF L < ANERERE L, #IRIC
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Table. 4

Selection of abnormal antenna from Bochu stock.

No. of | % of | Total % of
abnor- | abnor- | abnor- No. of antenna
Total | normal

mal mal mal
ant. eye ant. ant. [1~152.1 252D 3 3.5 4
F, 471 341 44.59 130 27.60 6 35 14 48 27 0 O
F. 360 238 63.33 122 33.90 1 25 15 73 8 0 O
F, 521 358 57.58 163 31.09 5 46 10 70 19 8 5
F, 345 246 65.98 98 28.55 0 13 9 50 17 6 3
Fs 349 247 68.76 102 26.36 2 10 13 49 18 7 3
Fs 344 245 71.22 99 28.78 2 8 15 45 23 4 2
F; 437 301 70.45 136 31.12 3 11 18 72 20 7 5

EB2~4TRENLZLIICIFRHED, BRI > TIRIEREVBREFICL D, F i
o TMARE 2 EEI EHE L2, ZNEHEL T, ZNENDRRTIHA
L BFEMEE 2 L OEROERB L UBARTOUHAFRLLRL T7 77122 LN
D Fig 4 TH B,

HTREND LI, MREICE 3R > THERLBEREFOMBAFTIL. 3RHK
TR #HELH 24, MoRMLRE2ERLICL20 > THEML TEL, &I
Shioya %#Tlz. Fe . Kirishima &# Tl Fio TIMLER D 5 H85% v 1HE R % 1
STe BEAREIZOWTIISIRMKE LiBEKICE > TEL L AERPR LN, LAl
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Fig. 4. Selection of abnormal antenna and compound eye
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es(FMNEEBMEF)ICL D &L T d, ERICHAENER DR, LHAEETHE XN
T\ 7z Nanjyo, & (BHR) RHOEFOH» SERNONZH R OH - T3 (K
5. 1988), KBICL 2L, ZOEIRDEERTIZE 2 Rk ENBEF TIOBEETFILE
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& B EHEL Td, REBTHW 3RKOBENOTE R ZIEEEBFIZLE-T
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AMBRTHCLNMADRM L, FEIRKIC L » TEIRIZ%Z - 72271 % backward
selection (¥:%4k) (2L ->T5~ 6 RTEAKITS, H bV IdEKE b L THEFEE
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Blzb &b Z Eh DD LNz, F72, FIRIC L > TEU S EE FIKII MR- L 5
EDHBED LN -T2,
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