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Effects of the X Chromosome on the Formation of Sex Comb and Genital
Arch in the Hybrids between Drosophila simulans and D. mauritiana

ABSTRACT
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Drosophila simulans and D. mauritiana are sibling species, the former cosmopolitan and the latter restricted to
the oceanic island of Mauritius. Sex comb-tooth number of male flies of D. simulans were about 9.83, while
those of D. mauritiana were 12.90. Genital arch of D. simulans is large semicircular shaped expasion, while
that of D. mauritiana is a narrow fingerlike expansion. We used classical genetic analysis to measure effects of
genes on the X chromosome responsible for numeral and morphological differences in sex comb-tooth and gen-
ital arch between these species, respectively. For these purposes, mutant strain of D. simulans and wild type
strain of D. mauritiana were hybridized and males of the F; and the backcrossed progenies were compared
with two characters above mentioned. The sex comb-tooth number of F, males were about 11.79, and the gen-
italia of F, male were intermediate in shape between those of D. simulans and D. mauritiana. Genetic analysis
of sex comb-tooth number and genital arches differing between D. simulans and D. mauritiana showed that
very little differnce was due to effect of the X chromosome.
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Drosophila simulans 9} D. mauritiana = 5 subgroupdl] &3 EXZ 02 AXE AAA BE¥XEoln], &
A= Mauritius | 7F A2 3l x| Folt). D. simulans®] A Z(sex comb)S ¢F 9.83719) X]d& FA o)
2™, D. mauritiana 2} 3% ﬂ%‘—?t oF 12.907) A xo]t}. D simulans®) A2]Z(genital archye 2 6hg
Beled, D. mauritiana’s 7He RAgeleh. § F2 429 NG5sh 443 FeH Aelo] wAE X 44
Ae ZAAE gotrr] AT 178 £4L& dAsgden, o1& -r1°]'°4 X GG Bl RAARES 7t
A= D. simulans A3 B739] D. mauritiana A}0) 8] ZE Fi& 2RAED ]S AAEle] 9 &5
Hde R A7) Tk Ede £4E AAEE F1 o 2 AdgE Ho 11797 A=H o, o174
719] AwtAQl el D. simulans 9} D. mauritiana 2] Z71g 0|t A2 X G59) B2 7)) F9
ARM oA XGAA Fol w2 f2HQl Aol A e AL R Ueyttt.

HMO{  Drosophila simulans, D. mauritiana, E}3F, X G2 A

Jlm Jz mlo

M =2 ) A Fo|t} (Tsacas & David 1974, Lemeunier & Ash-
burner 1976, Lemeunier ef al. 1986, Ashburner 1989).

Drosophila simulans®} D. mauritiana’= D. melano- D. melanogaster species groupdl] &3l o8] £5 A}l
gaster subgrouptl D. melanogaster complexol &31= ojdAe] EE-3)d| B3 AFE= o] ZHo|A] thztH
ZE2AM, D. simulans’= AAAR o2 BIE3HE Fo o8 AFHolA 3 lEdl, D. melanogaster sub-
™, D. mauritiana = St. Mauritius A oA 9} A = groupH ] D. simulans® B3 f-&3} genetic mark-
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erg @ol AUz glow, D. mawritiana’= % 24|
Mgt MY gThe Aol 23 ATFAEEAY 8
=7t 293 & 4 3lt) Lee(1980)= o] %3} D
melanogaster Ajo|e] §44 SABAS TEZ B
€ 3| M3ld, D. simulans= D. melanogaster A %
N3t e, D. mauritiana’= D. simulanso) A 8715
AFE B3g vt glok. 2 9 A7) ol o3 o
A3} EYFE 19 AT (Eisses et al. 1979, Gonzalez et
al. 1982, Lee & Watanabe 1987), ¥e] £A3} 271 7
Z Aol 2% ATF (Coyne 1983, Coyne & Kreitman
1986, Lachaise et al. 1986) 2 Q24| 2} mtDNAS X
g3t it Fo) el A7 (Lemeunier & Ashburner
1976, Solignac & Monnerot 1986, Ashbuner 1989) &
oA vebdt A3 QA| D. mauritiana?} D. simulanso
A fsEIdee F AAA F2 U S8 D.
melanogaster subgroup®] 8] Z AlolojlA] repetitive
DNA Mdo] o5 § FA Fd3ltte AL ¢ &
o] FTHCseko et al. 1979).

2HH Watanabe®} Kawanishi(1979, 1981} Dro-
sophilad| Xl ZAFE Alele] Fdmujo] g Nz e
b wuf GFEe we 23 e AAsa,
Lee®} Watanabe(1987)= D. melanogaster subgroupoi
E3le 8F9] A2A Al 43L& E38le] Watanabe-
Kawanishi model& 2§, X313 AESFE 249 v
At} & AP M e D. melanogaster subgroupe] A%
Zgbd Aol Ao 2 D. mauritiana$t D. simulans
Abole] FF AEE ¥A3l 259 AJZ(sex comb)
7} A3 2] 3 (genital arch)®] Aol vlx]& XGMH9) &
g ZAFSA T

Mz W Uy

E Ag AMEE XGAA G w S-S 7R
D. simulans QWMo 2 D. mavritiana= QB2
FASA T AN A Eof ol B A7 $d7F &
2] & AFEolr}

F 0 3EF9 4L M Leest Watanabe
(1987)e] Azlel £ 3+ wHlE AASI T, 4L
7R F GRS 7] R0 247 Qanl AA de
FRAES I 2N 283 2 Buyoa B
ATt (Fig. 1). 2t wujellM 4L FAES oz A
£9] RES(sex comb-tooth number)S A 4=5la] B
AT 33 Hlwstglon, 95 Y7o B 7 &
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A)
D. simulans W $ % x D. mauritiana § 3
| ; ]
%Y 5338
B-1)
Fi #% x D simulans y/f § 3
[ : i
y\;[ e y‘;+ ++f yr+ +l}f i *l;*
L ] 1 ]
1} T
Nonrecombinant types Recombinant types
B-2)

Fi % x D mauritiana 8§ 3

1
f 1

y\;f +++ )’l;’ ttf  yre M}f y'ff‘ZO

Nonrecombinant types Recombinant types

Fig. 1. Mating schemes of interspecific crosses between
D. simulans yv'f and D. mauritiana(A), and backcross in
hybrids between D. simulans (B-1) and D. mauritiana
(B-2).

718 F E7 7P 283 7)F] He A4Z
posterial lobe 5& F4 08 BRAEDN A5 v ws}
o I fdBAE 2ARIAT Ha o 1BELS G
T BEE TEo] s B, =
€ AHS 2 wel 238 corn-meal agar HiA| S A}-8-3)
25°C B& x5l AAlskATh

gat o 1E

E A3 A}2" D. simulans®] A3 D. mau-
ritiana®] T FZb AN E AEES AL F
AR 21} (Lachaise et al. 1986, Lemeunier ef al. 1986)
3 BYaeM e AEg A8 5 A, Lee
(1980) & Lee®} Watanabe(1987)59] A3 oAl
B uie} o] wiA &3 ABH D. mauritiana $H
%} D. simulans <% Alo]ol| pre-mating isolation 7]=}
o] EMsty] W& Reo2 Agdrt. 181 A3 W
v} V5% Drosophila SEZE7re] YAH ZHa AL &
T AT FHAM 2AFoE £ e AL B}
TOE d3de £3E A3l o me) AFeo)
ZF9au 2o} =4 Jeldtis Watanabe-Kawanishi
modelo]] 2-838}e] B (Watanabe & Kawanishi 1979,
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1981), D. mauritiana’= D. simulans2 F-€ Fe =%
25 238 4 Ath (Lee & Watanabe 1987).

D. simulans®) YA 3} D. mauritiana2] 573 Abolol|
A de 2 AE F AL BYoldey, ¢l ¢
e A3 Qo] A8 A7 ARsH XA
(Lee 1980, Lee & Watanabe 1987, Lachaise et al.
1986, Lemeunier et al. 1986). whabA] 2 A ol A €] H]
R tide] HE oY YA wulzd &3 279
AEETHeS o2 v W ZARBI T

Drosophila®] o2 subgroupoll X FH el drie] Al
1 540l Qe E53ld B2 45 F 5olHojH,
Spieth(1952), Tsacas et al.(1981) & Coyne(1985)5ll
os] REAQ B3yl Qo] 31, Drosophila sub-
groupol] &3] 4= Lemeunier et al. (1986)°] B & &
u} glch. 2 AgelA 2A1E F £ % T ZAFE
A Azte] Fejst A2 91X T AP A7 4
HE7 v)¢ fAlslE e, &) AETFE D. simu-
lans yWfe] A9 SAdA Hn 117474X]9] £XE B

Table 1. Male sex comb-tooth number of both
species, and their hybrids between D. simulans wf
and D. mauritiana

Mean tooth
Genotype No. of males No.+SD
Pure species
D. simulans yv'f 100 9..8310.090
D. mauritiana 100 12.90+0.083
F1 hybrids males
D. simulans Wf % % X 100 11.79-0.088

D. mau.§ 3

3 8 3
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o B 9.837) AR, D. mauritiana®] B ©|
B} i 2o BT 12907 AE=EA Coyne(1985)
% Choi et al(1994)°) ZAztst HAVEST} (Table 1).
FE27 ZFM 59 XEFe # 117}l A
137] Alolgon BE 117902 T3] F% =R
A A7 AzEe) Aol glovt Coyne(1985)9] A=}
o} fArSHATH

A7) FFL /E
5 FARET Galsid
Az NEF vz AE, U9A JFF A D
simulans W2 D. mauritiana 57 Ato]e} mHj (Fig.
1B-1 & B-2plA €& FF FA F, XGAAS Az
go] dojulx] e MRS B A= 44
107271 2 11.937/82A D. mauritianas F7H 2.2 I
A7 A ol AT Be ¢S Byt 18x
Z AAZ D. simulansT3 Atole] FF F, XFHA
o) Aol dolt A%, 67119 fHAR ol mE
2 Aol glo] B 1) vislel RES uglom,
o] D. mauritiana Q) BASE 17) WeI2A 4E&
TR (g Fo XA Aoy} HlwA A3
£ & 4= 9IYT} (Table 2). ofol] thale] Coyne(1985)
Aze] g Boishe FARZE A= Al 2 94
Aol A0, Al 3 GAALNE AA7E BAdA, H
23 Al ARl 93 2% Aol FH T
a} gk

Table 29] ZIEol|M X7, Gl o FF
R AZ AEFE B 439 IA/RAAZR ALEd
A7HA] Rz 28 wat & xlolE JehlA] &

=

L

Table 2. Mean number (+SD) of sex comb according to backcross analysis of male sex comb-tooth number in
hybrids between D. simulans wWf and D. mauritiana

Genotype W +++ e +f y++ +f y+f i+
backcross 10.67 10.76 11.08 10.76 11.18 11.46 10.56 11.04
with D. +0.09 +0.11 +0.11 +0.10 +0.08 +0.10 +.011 +0.14
simulans (100) (100) (80) (92) (61) 93) 57 68)*
mean 10.72+1.10** 11.01 £0.11***
backcross 12.08 11.78 11.86 11.70 11.90 11.50 10.73 11.30
with D. +0.09 +0.10 +0.09 +0.09 +0.10 +0.09 +0.11 +0.11
mauritiana (100) (00) (100) (100) (100) (100) (81) (82)
mean 11.93+0.10 11.50+0.98

* . Number of males tested
** ; Nonrecombinant types
*** . Recombinant types
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%om, ole A& NEdF FA tA 23 2
AHe A THF ©d g Fdxe] X8 2% o
B B2 JHslE o2l 2ed Algdth 1
2y &F dAF g FRe] D. mauritianaQ) 735
7} D. simulans?l 3% Bt} D. mauritiana®} ©] SA}
3ttt ol FE dFlo]l 7N AL Qe D. mauritiana
frefel XA W 2 BX)SE D. simulans yo’f
Felel XAAZL LR+ YRAA S ol g
so] AL T =] Mebd Lehte Aoz B
oAzt

B Ao ALED D. simulans$} D. mauritiana 2
257 4% F29 ARPA QolM, F BRY
Z8.3F key7l HE AAF9] posterial lobe?} lateral
plateE F ¥li Ao dlo] FehA Zo|A A}
slsit}. WA D. simulans®] posterial lobels 2 93
doll Widled D. mauritianas 7F= wjdo|g o
(Coyne 1983, Lemeunier et al. 1986, Ashburner 1989),
OB FFMY BEL F T FU HEAL, la-
teral plate= FF L 3+ FFoM 2o Wiy 3
ej ko) xtol7h Aol gild H-& Coyne ¥} Kreitman
(1986)2] Aol F-AFSIITE. 18] 3L posterial lobe2)
Z2 D. simulans7} 100um A=Re™, D. mau-
ritiana= o] B} 4 A2 30um Welg o, FE3t
FFAME o]&9 F3F 27191 < 50-60um P =T}
ol& 3t 3F D. simulanshe] A mrlol o]k F
Eo\ME D. simulans?] 3010 o\, D. mauritiana
ool Aol ol AEEL D. mavritiana$} %2
T AE A7 19 AT 7 F&7|HEQ
clasper, anal plate, penis apodeme 2 penis2] A2 <l
et 2ol wix] Ael, 27] 58 FElg 2jo]Ho]
et

8HH, D. melanogaster subgroup & D. melanogaster
AR D. simulans +7 Alole] 7+ ZF QA
S, AAH o2 4AQ D. melanogasterd 7V7H$-
vt Zpzte] FA] RASL BEAOZE D. simulans
o o fARIEAY F E3e) $349) 432 5 %
g BXE HolE mosaic TFRHUT (Tsacas et al.
1971), Fol] WM& Y2132 Fej& 2oL A4 A
A A AR 3 e 4 F9 o] o] BFly] Wi
g Aoz HmnsojA] 3 glr} (Coyne 1983).

& ol 2]t 7= =7 2] posterial lobe2] 7]
7} A& AT HY 2 43 B fAAR A}
9 Al 7] ARt whebA & 2ol & YElA] &
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© AL AAZY FA FA] gFHzMdel7] g7
Ao g AlgEY, A AR wul| $30] D. simu-
lans?) 337} D. mauritianall 7-$-Bt} HF Zo] 3
ZI7h & Aoz Hol tha: RAES J¥e] e A 2
ol B Age] Aunte g §&37E 0¥, B}
a3 A5 E QUM E G AR A T
g EAA|AES AT F7HEQl AFe) | walop
& Ao g Algd.

olg=s
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