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Abstract

Genetic variation at 59 gene loci coding for enzymes (50) and larval proteins (9) has been studied in
sympatric populations of Drosophila melanogaster and D. simulans from insular and continental origin. The
average nurnber of alleles per locus, the rnean proportion o i polymorphic lociand the mean heterozygosity
are similar both within and between species. There are however some significant differences betueen D.
simulans populations in the genotypic frequencies for four polymorphic loci.

Introduction

The sibling species Drosophila melanogaster and
Drosophila simulans are extended worldwide. The
former is more common in colder regions while the
latter is more abundant in warmer areas (Bock &
Wheeier. 1972). but it seerns that both are of tropi-
cal African origin{Tsacas & Lachaise. 1974). How-
ever it is not known if both species utilized equival-
ent adaptive mechanisrns ior their worldwide
expanston. On one hand. similar rnorphological
clines have beenfound for some of their characters
(David & Bocquet. 1975a. b: Tantauy er af.. 1964Y.
on the other. while D. melanogaster shows a rich
chromosomal polvmorphism with different cos-
mopolitan inversions, some of them endemic
{Stalker, 1976: Langley er al.. 1973: Ashburner &
Lemeunier. 1976). D. simuians seems to be nearly
rnonomorphic (Carson, 1965: Ashburner & Le-
meunier. 1976).

There are observations that point to a positive
correlation between chromosomal and enzymatic
polymorphisms, the D. melanogaster populations
being accordingta this view alse molecularly more
polymorphic than those ot U. simulans (O'Brien &
Macintyre. 1969; Berger, 1970; Triantaphyllidis er

Genetica 59. 191-201¢1982) 0016 6707 82 0591 0191 $220

o Dr W_Junk Publishers, I he Hague. Printed in The Netherlands

«l. 1980). but Kojima er al. ¢ 1970) find that molec-
utacly O. simulans is at least as polymorphic as D.
melanogaster.

Lewontin (1974) suggests that this apparent dis-
agreement may be due to the small size Of the sam-
ple of loci utilized to compare the enzymatic po-
lymorphism of both species.

It would be interesting to clarify uhether or not
these species have comparable enzymatic poly-
rnorphisms when a greater number of loci are stud-
ted than have beenupto now. With this aim in mind
we haie analyzed the moiecular polymorphism at
59 gene loci(30 enzyrneand Y larval protein loci) in
sympatric populations of D. mefanogaster and D.
simulans from the isiand of Tenerife (Canary Is-
lands)and irom the Province of Cordoba(South of
the Iberian Peninsula).

Material and methods

All the samples were gathered throughout 1978.
Those from Tenerife were collected at a large fruit
yarden nearawine pressin Gilimar. alocality in the
south oitheisiand. D. simulans(sG) being captured
in March and D. melanogaster {mG in Table 1) in
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Scpternber. The sarnples of D. melanogaster frorm
the Province of Cérdoba were collected in October
at a wine press in the locality of Fernan-Nufiez
(mFN)and those of D. siniulons in Septernber in a
ncighbouring pinc and oak forest at Villares (sV).
Every sarnple was cornposed of at least 80 wild
fernales. Each fernale was placed in an individual
cuiture for five days and then transferred into fresh
vials three consecutive times in order 1o obtain
abundant offspring. One F, larva. pupa or adult
frorneach fernale was latcrassaycd. A sarnple of the
'‘Oregon’ strain of D. melanogaster. hornozygous
for the standard polytene chrornosorne band ar-
rangernent of this species. obtained frorn the De-
partrnent of Genetics of Bowling (Ohio). and main-
tained at our laboratory since 1973. was also
anatyzed.

For each locus an average number of 1Z0 ge-
nomes (with a minimum of 601 for natural popu-
lations and of 20 genomes for the 'Oregon’ strain
were tested.

The nomenclature for the gene loci coding for
enzyrnes and their alleles are those used by Gon-
zalez er al. (1982).

Preparation of sarnples. clectrophoretic techni-
ques and the preparation of the starch gel followed
Avyala er al. (1972). The preparation of the poiy-
acrylamide gel is as indicated in Gonzélez er al.
(1982). The following loci have been analyzed: Acid
phosphatase(4cph), Alcohol dehydrogenase( 4 dh).
Adenylate kinase (AA-2 and -3): Aldolase (Ald):
Arnylase (Amy ). Aldehyde oxidase (40 Alkaline

phosphatase. (Aph.3, 4, 7. and 8): Catalase ¢ Coi):

Diaphorase. four loci (Dio-12.3and 4): Esrerases.
nine loci (Est-1, 4. 6. 8 10.77. 12, /3 and /5,
Furnarase ¢ Fum). Glutamate osaloaceiate transa-
minase. two loci (Gor-/ and 2 ). «-Giverophosphate
dehydrogenase (a-Gpdhy. Glucose-6-phosphate
dehydrogenase (G6pdh). Hydroxybuivrate dehy-
drogenase ( #bdh,. Hesokinase. three loci (HA-1. 2
and 5): lsocitrate dehvdrogenase (/dh). Lrucine
aminopeptidase. two loci (Lap-2 and 31 Malate
dehydrogenase (Mdh). Malic enzyme (3 e . Octan-
ol dehydrogenase Odh). Peptidase. rhree loci
(Pepi-1.2and 3): 6-Phosphogluconate dehvdrogen-
ase (6 Pgdh). Phosphoglucomutase fPgmy. Phos-
phohexose isornerase (Phi). Pyranosidase ¢ Pyr:
Tetrazoliurn oxidase (7). Tyrosinase (7Tvr). Xan-
thine dehydrogenase (.Xdh): Larval proteins. ninc
loci(Pi-1.2,4,6.7.8, 10,12 and /5. The stage in
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which these enzymes have been studied. together
with the buffers. gels and dyes used have becn cited
in Gonzélez ei al. (1982) cxcept for Aph-8 and
Est-1 which were analyzed in the adult stape and
Lap-3 in the pupa stage.

Statistical cornparisons between populations
uithin speciesto determineif significant differences
of phenotype frequencies existed between sarnples
were rnade using a standard row X colurnn x2 con-
tingency test (Snedecor & Cochran. 1969).

Results

Table 1 gives allelic frequencies. observed pro-
portion of heterozygous individuals and that ex-
pected in the Hardy-Weinberg equilibrium hy-
pothesis. for each gene locus found to be
polyrnorphic in at least one of the sarnpled popula-
uons of D. melanogaster and D. simulans. At the
end of the same table the nurnber of gene loci ana-
Ivzed. the average expected heterozygosity, the
proportion of polymorphiclociat the 95 and 99 per
cent levels. and the average nurnber of alleles per
locus are given for each population.

Neither of these two species were found to be
polyrnorphic for any of the following 23 gene loci
at the 99 per cent level: Ak-3. Car. Diol and 2:
Est-], 4. 13and /5; Goi-1, Hbdh. Hk-3 and 5, /dh.
Me, Pep:-] and 2: Phi.Pyr. Xdk, and Pi-1, 4.6 and

} hl
Pariation in D. meianogaster

Besides rhe above rnentioned 23 gene ioci. varia-
tion uas also lacking for the following four loci in
thisspecies: Acph, 4k-2, Aldand Ao, two of which
fAcph and Ao are very polyrnorphic in D. simu-
ians.

Table 2 lists the x> values for these gene loci
which showed significant differences between o b
served genotypic frequencies and those expected ir,
HH' equilibriurn. In the population frorn Giirnar
the loci uith significant differences were 4dh. Est-6
and Pi-&. and in the one frorn Fernan Nufez they
were 4ph-7and Thr. In all cases the significance 1s
due to an excess Of homozygotes save Pr-8 which
shows excess of heterozygotes.

The observed phenotvpic frequencies do not
show significant differences betueen the two popu-
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Tahle 1. Allelic frequencies and observed and expected proportions of heterozygotes for pols morphic gene foci, For each populstion

nurnber oi locianalyzed, mean expected heterozygosity with standard error. percentage of polymorphic ioci @ ihc 99 and 95 per ccni
level, indaverage number of alieles per locus with standard error are given. Abbreviaiions ¢f text p 192,

Mcan heterozygosits

Hopis ABdle mG mFN Q%0 206 mel )
95 0.810 0 661
1.00 1.000 1.000 uoto 0073
Obs. het 0000 0.000 0.300 0 368
Exp. hci. 0.000 0.000 0311 0 487 0000 =0.000 ©.299 = 0.062
Adh 79 0 009
87 1.000 0.991
.9< 0.119 0067
1.00 0.88! 0933
Obs. hci 0.153 0.105 0.000 0.019
Exp net. 0210 0.125 0.000 0.018 0168 =0.030 0009 = 0.006
1h-2 97 0.038
98 1.000 0 9h2
i 1.00 1.000
Obs het. 0.000 0.000 0045
Exp. her. 0000 0.000 0073 0 000 0.019 = 0.013
1 41d 96 0037 0027
100 1.000 1.000 0.963 0973
Obs. her 0.000 0 000 003~ 0053
Exp het 0 000 0.000 0071 0052 0000 =0000 0062 = 0.006
, 4nn Y? 0.195 0092
: 94 0.-so 0873
86 0.082 0.033
98 0.021
1 00 099 1.000
Obs. hei 0.043 0000 015 0183
Exp. het 0.041 0.000 0.3958 0228 C021 0018 0.310 = 0.060
40 1.00 0.991 1 000
1.03 0009 0780 0753
10§ 0220 (1 246
Obr hci uO0is 0000 0280 0251
Exp bet 0018 1 000 0342 0371 1009 = 0006 0357 = 0.010
1ph-3 Yo 0.206 0143 1000 498"
T.oe 0794 O asT Vi
Obs het u 294 o162 © 000 0028
Zxe he,. uiz~ ¢ 248 ¢ 000 w26 G286 = 0029 0.013 = 0.009
1ph-4 0 G042 U ose 1) Ox3
] uoio
100 13908 0.854 U941 691"
o4 0092 0091
Obs. hei 0102 0 16 0.061 0100
Exp he: 0167 0260 011t s G214 = 0033 0132=0014
irh-T 9x 0 094 [INTRS!
100 0674 0.579 0859 1929
1o 0234 UESS] (1047
104 0012
Obs. het 0302 0246 0 ise e
Exp. het 044" 04T 0251 NRER 0367 20014 0192 = 0.042
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Tahkle | (Conuinued)
Mean heterozygosiy
i.ocus Alleie mdi mEN G >y melanoeaster stmulans
Aph-8 9% 0.023 0014
P00 Q.77 0 KR
102 - 0.204 01ls
Obs. het. 0.182 0 0R&
Exp. het 0.360 0232 0.296 = 0 045
Dia-3 Y3 0.083
100 0.917 1.000 1.000
Obs. het. 0.0t 0.000 4.000
Exp het. 0.152 0.000 0.000 U182 0.000 = 0.000
Dia4 94 a0t9 0.010 .
100 0942 0.990 i.000 1.992
10! 0039 - 0.008
Obs. het. 011s 0.019 4.000 oo0te
Exp. het 01l 2020 0.000 0ole 00660032 0008 = 0.006
Esis o0 0.7923 0.753 0.09% 028l
{02 0.006 0.010
10S 018$ 0.238 0.¥92 0 708
; [t 00322 0.006 0.011
Obs. het. 0 19h 0272 0.137 0133
Exp. het. 0336 0.378 0.198 uao 0357 =0.015  0.308 = 0050
! Est- 99 #1021
) L0 1.000 0.95a
; 1al 0.021
: 104 - 1.000
Obs. het. 0.000 0.083 0.000
Exp. het. 0.000 0081 0.000 0041 0029 0000
Est-l0 Ll 0.074 0 280
1.ou - 0926 ¢ -20
Obs. het 0.147 U210
Exp. het. - 0137 0103 0270 = 09094
Ev-11 VY 0.5834 1.000 0.957 | uuu
13 U136 .043
Obs. het ¢ 128 1000 0087 1 000
Exp. het 11.239 4.000 (1082 0 O00 ) 061x 0022 0041 = 0029
I XN N i 040
Do + 960 0937 RV
[ 0043
Obs. het XU w.U0 TEe00
Exp. het ERIRES i Nl 0 (N0 3.038 0.041 = v.029
Feem o 0020
P Q.95 oW 100 IRV
Obs het 0041 L.000 U0 0000
Exp. het 0.339 o (00 0.000 ) 00U 1020 = 0014 0000 = GLOO0O
. G-l w3 [HEULY) i.000 VD00
i 0.990 L 000
by het AT AR o U0 AR
Exp. het TR ©.000 4000 100 0.010 = 0.007  0.000 = 0 600
EYVILNT] Y (V2 Y 1 AK2
Pl I [URTES Lty VR
Obs. het 10581 R 00060 ARW
Exp. het. IRE 487 0.000 0.000 0487 20000  0.000 = 0.000
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Table . (Continued)
Mean heterozygosnty
Locus Allele mG mFN G 3 meignogasier simulans
Gépdh 96 0.012 0.038 1.000 1.000
1 00 [0 962
1.0? 0012
1.0 0004 -
Obr. hei 0 057 ¢ 070 0.000 0 000
Exp. het 0 055 0073 0.000 0.000 0.064 = 0.006 0.000 = 0000
Hk-1 1.00 0 750 0.620 1.000 0991
1 06 0.009
110 0250 0.380
Obs. het 0 346 0.457 0.000 0.019
Exp. het. 0175 047t {.000 ‘3019 3423 = 0.034 0009 = 0.006
Lap-2 9 0.019 0 176
9& 0115 GOS8 0981 0 h4h
Y9 0090 00Kl -
1.0y 0 7b2 0861 002y
1.04 0013 -
Oba. het. 023 0.209 0.039 0187
Exp. hei. 0367 0.249 0.037 0.268 0.308 = 0.012 0.153 = 0.082
Mdh 93 - 0009
1.00 u 985 +.000 P00 0.991
1.09 0.015 -
Obr. het. 0030 0 000 0.000 0018
Exp. het 0030 0.000 (.000 0.018 0015 =001t 0.009 = 0.006
Odh 94 0026 0.018 -
1 00 0974 0.982 i.000 1 000
Obr het. 0 053 0.035 0.000 0.000
Exp. hei 0.081 0.035 0 VoG 0 000 0043 =0006 0000 = 0.000
Pep-3 9= 0.006
1.N0 0991 0974 0.216 0144
1.0? u 009 0020 0754 0.856
Obr hei. 6018 0.082 0314 6156
Exp hsi. 1018 1081 UREL) 0237 0038 = 0012 0.293 =0.033
APedh 96 0,012 98k 0988
9N g.0i2
1.00 ¢ 949 v eTe 2 VI
102 0038
IR nill
Obs. het 017 anT IRTRN 4 000
Exp. hci v Q9% G047 323 1024 4073 =00I8 0.024 = 0.000
Pem 4] 0019 Juls
Y4 uo95 vuTs i3S 0082
96 0062
100 ( 850 OaRT tiats U N6
103 t 006
Obs het 8241 u 226 0230
Exp hei 0216 0. 206 t 28T GIH = 0004 0.2x3 =0 020
To b 0023
94 a9t ORI
To0 RS 1 (U ) 100 000
Obs. het. 0136 {1139 IRV u 000
Exp. hei. 0 206 i8] ¢.O00 0000 Ui’ =0.019 0.000 =0.000
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Tahle {1 (Continued)
Mean heterozygosity
1.ocus Allele mG mkN N¢! (S melanogasier simulans
Tir 1.00 0986 0 X6X 0.907 0846
103 0014 0132 0093 0 ira
Obs het. 002y 0053 (VNS 0154
Exp hei. 0028 0229 0.169 0261 0129 =0.071 0.215+0.033
Pl 100 (990 0967 094 U942
102 0010 0033 TN 0058
Obs hei 0019 0067 0103 0115
Exp. hei uoo 0064 018 0109 0042%00l6 01332001
PI-- T ou 1.000 0912 0971 [ 000
ol 001k 0029
Obs hi ¢ 000 0037 0029 U 000
Exp hei 0.000 0038 0056 0 000 0018 =0.012 0.02820.020
Pi-8 1.00 0 606 0614 004%
HOT] 0.828 0 &6S
103 0.382 0.372
L 04 0.01} 0.014 0.178 0087
Obs het 0748 065i 6211 0 096
Exp het 0 356 0 4bl 0.289 0242 0.485 = 0.001 0266 x 0.017
Pi-10 ] 0019 0.027
1.00 0.951 0.973 0961 1.000
: o2 0039
i Obs het 0039 0.055 1026 0 000
Eap het. 037 0083 00°s 0000 0.045 0006 0.038*0.02¢
i Pi-13 1ot 1000 0979 1 000 1 00
' 1.04 0.021
Obs. het. 0.000 0.043 0.000 0 000
Exp het 0.000 0.041 0.000 0 000 0021 =0014 0.000 £ 0.000
Toia! Loci 52 52 3" 55 56 59
Mean heterozygosity 0.085 U 0.067 0074 0081 0067
Standard error: 0.02¢ 9.020 0.0]3 0.017 0.018 00ls
¢ Polymorphic loci 1991 0342 U462 0351 03127 0500 U 408
. Polvmorpnic foci 195} 0.269 0250 0.228 0 255 {250 0203
No Alleles locus L6l 160 136 N ied .46
Standard error 042 i 10 it ¢ 10 010 009
Table 2. x7 vaiues tor ditterendes betwesn observed phenoty piec lations ar any iocus.

srequencies and those expectad in Hardv-W einber

The same allele is found in boih populaiions a:
every rnonornorphic gene locus. In the polymorphic
lact. the most frequenr allele is always ihesarne. ana

onn o with SIERNCant QHlerenoes. in paren
Abbreviations cf. text p. 192

Locus  mG mEN NG s has u similar frequency in the two populaiions.
o i - although in many of them (Table l.) ihere are some
o HETIRE rare alleles exclusive to only one ofihe popuiations.
1404 017" The *Oregon’ strain is rnonornorphic for nearly
s - resah «il the loci with the escepiions of _Aph-/'. To ana
ey Pi-8, bur nor alwavs 1s the fixed aliele of ‘Oregon’
RINETY :he most common in ihe natural popuiarions stu-

oS, e . s died. as is the case for .4ph-3 (0.96).6 Pgdh (0.96)

and /dh (1.13).

signticant at the 37 leved
stpncant at the 14 level
Tosigmificant at the ¢ Jeved




Variation in D.simulans

In addition to the 23 monomorphic gene loci
common to both species. the following shoued no
variation in D. simulans: Adh, Dia-3 and 4: £st-8.
Fum. Got-2, 0-Gpdh. Gépdh. Hk-1. Lap-3. Mdh.
Och. To. and Pr-15. from which four (A4dh. a-
Gpdh, Hk-1 and Tu)are very polymorphic 1n D.
melanogaster.

When observed and expected genotvpic fre-
quencies in Hardy-Weinberg equilibrium were
compared. significant differences were found for
the loci 4my and Pi-10 in the popuiation from
Guirnar and for the loci 4ph-8. Lap-2 and Pt-8 in
the population from Villares. Table 2 shous the
respective levels of significanee. in all cases the
significant differenees may be attributed to a
smaller frequency of heterozygotes.

Only four gene loci showed significant differ-
ences between populations uith respect to pheno-
tvpic freauences: €si-6 (x* = 11.54. P <0.05). Est-
10(x* = 7.31. P <0.05). Lap-2 (x* = 18.69. P <
0.001) and Pi-8 (x* = 11.13. P < 0.05).

The rnostcornmonallelcis thesarne ineachofthe
two populations studied. although. just as in D.
mefanogaster, alleles with frequencies srnaller than
0.05 can be found in only one of them. It is uorth
mentioning that therare allelesfor .4dhand Mdhin
Villares uere only found in the offspring of a single
female.

Genetic distances resulting frorn our data be-
tween sibling species D. melanogaster and D. simu-
fans aswell as betueen each ofthernand D. maur:-
rrana have becn treated in another paper (Gonzaiez
eral., 1982,

Diseussion

We find similar levels of genetic variationin both
species. D). melanogasier and D. simuians. »hen
cornparing the populations irorn Tenerife and those
frorn the Iberian Peninsuia. uhether measurad by
mean heterozvgosities. by the percent of poismor-
phic loci. or by average number ot alleles per locus
(Tablel). Steiner er al. (1976). however. finds that
the mean heterozygosity in D. simuians frorn Ha-
waii (0.077) is only about half that found in contin-
ental populations frorn Texas (0.162). A possible
explanation could be that the Canary Archipelago
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is much older and nearer to the Continent ihan the
Hawaiian Archipelago. and repeated migration of
new founder individuals. with subsequent recoloni-
zations, could therefore have been more frequentin
the former. which would have maintained or pro-
duced levels of variation similar lo those of the
continental populations.

Our values of mean heterozygosities. pereentages
of polymorphic gene loci. and average number of
alleles per locus are among the smailest found by
different authors in both species (Tables 3 and 5).
This is largely because we have analyzed a higher
number of gene loci: our values become interme-
diate when only the gene loci in common with other
studies are taken into account (Tables 4 and 6). In
spite of this. when we center our attention on those
gene loci common to ail studies. clear differences of
the mean heterozygosities per locusamong popula-
tions can be observed. Thus ue find that our popu-
lations. rogether with the one from Corfu(Trianta-
phyvllidis ez al.. 1980).are less polymorphicfor Adh
and more for a-Gdph than the others compared
(Table 4), w hile for the Pgm locus of D. melanogas-
rer. uhich display a striking variation between
populations. our vaiues are intermediate (Table4).
In addition. our populations are less polymorphic
at the Ao and Odh loci than are those from other
geographical regions (Band. 1975; Kojima et al..
1970: Langley et al.. 1974). Nevertheless. the differ-
encesat the .40 locus may be imputed to differences
in enzyrne assay techniques ( Langley er al.. 1974).

Also in D. simulans polymorphic gene loci shou
variation arnong regions. Thus. if the gene loci
common to all studies are reconsidered. the hetero-
zyvgosity at the Pgm locus is higher in our popula-
tions than in the rernainder. u hile the 4dh locus s
more polvmorphic in the samples frorn Texas:
likewise in our insular population the £s-6 locus 1s
lzss polymorphic than in the continental one from
Villares. wnich for this enzvme shows a heterozy-
gosity similar to the other regions (Tabie6).

Some gene loci appear to deviate from Hardy-
Weinberg equilibrium in our insular as well as our
continental populations frorn D. simulans and D.
metanogasier (Table 2). However, these gene loci
do not coincide in both geographical areas. nor
with those found out of equilibrium by other au-
thors. Moreover. uhen thev do coincide. the sur-
plus phenotype may be different. as is the case for
Est-6 1n D. melanogaster uhere we find excess of
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TahleS Number of gene Joci analvzed, mean expected heterozy gosity uith standard eIror. percentage ot polymorphic loci a1the 99 and

95 per ceni devels and average nurnber o! alieles per locur tor & simuians from different regions

Texas' Greecet Hawait Oahu' Canaries Pherian
Peninsula

Total loci. 18 n 15 15 < 5

Mean heterozygosity: Q.156 0.174 0095 0096 0 067 0074
Standard error. 0.051 0.007 EEK] 0 036 00is 0.017

¢ Polymorphic toci (99): 0.611 0.455 0.400 0.333 0.351 0.7

% Polymorphic loci (951 0.389 0455 02 0333 022K 0.25§

No Alleles locus 20n Lis 153 140 T 145

* Kojima er al. (1970)
S Triantaphyllidis er al. (1980}
Steiner er al (1976)

Tuhle h Mean expected hetcrozygosities at gene 10Ci of £ simuians analyzed 10 all the regions conmdered Cf Table5

Lact Texas! Greece® Hawan® Canaries Iberian Mean
Peninsula heterozvgosity

Jeph 0415 0296 0422 0.311 0.487 040h = 0025

$udh 0.240 0.000 0036 0.000 001e 0059 = 004t

Exi-f 0548 0177 0.340 0195 0420 0396 = 00s4

a-Gpdh 0.027 0.012 0.066 G.000 0.000 0.021 20011

Mdh 0.006 0.000 0.000 0 000 0.01% 0.005 x 0.003

Me 0.000 0 000 0.019 0.000 0.000 0.004 = 0.003

Pem 0 064 0 119 6182 [CRIR 0.257 018! = 0.041

Ndh 0.053 0 000 0.000 0 000 0.000 0011 = 0.009

Total loci: & ) § « 8 8

Mean heterozyegosity: 0149 0126 0 129 G162 0150 015 =0010

Standard error 0u69 0.068 00542 0.04s 0.068

< Polymorphic loci (99): 0.750 0.375 0750 0.375 0.37s

¢ Polvmorphic loci (95 ). 0.375 0375 0500 0373 0378

No Alleles locus: 225 .63 -2 ] 178

hoiirna ¢r a/ (1970
. Trnantaphyvilidis er al. (1980)
Steiner er g/ (1976)

homozvgotes. as do Johnson and Shaffer (1974).
but Hand (1975) finds a surplus of heterozyvgotes.
Generally, however, significant differences are due
to escess oithe forrner. perhaps imputable to lack
of representativeness Of same sarnpies. because of
their small size. or to the genetic structure of the
populations (Wahlund. 1928).

When we compare genotypic frequencies per lo-
cus between insular and continemal populations
frorn each species. both O. melanogaster samples
appearto bevery similar(none of 48 genelocishow
significant differences). while those frorn D. simu-
fans show greater variation (4 gene loci among 53
show significant differences). A possible explana-

tion would be thar local populations within D. sim-
ulans are more isolated frorn each oiher than are
those frorn U. mnelanogaster. Perhaps this is so
because ar remperaie latitudes ir is easier 1o find D.
meianogaster indoors than in fields and forests,
which might favour their migration by rnan. while
the contrary is rhe case tor /). simulans.

IT would be interesting to know t rhe rare alleles
fixed in the ‘Oregon’ strain are frequent or not in the
natural Amencan populations from unich this
strain procreds.

Sorneaurhors have found lower molecular varia-
tion in D. simulans than in U. meflanogasier re-
vealed as mean heterozygosity, Or as percentage g
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polymorphic gene loci at the 99 per cent level
(O'Brien & Maclntyre, 1969; Berger, 1970). Trian-
taphyllidiseral (1980)in turn find similar values of
heterozygosityand oinurnber of alleles per locusin
both species. but confirrn a smatller number of pol-
ymorphic gene loci at the 99 per cent level in D.
simulans. W hile these differences between species
could be attributed to asmaller size of the D. stmu-
fanssamples analyzed (Berger, 1970).they may also
be correlated with the known differences in chrom-
osomal and biometrical polymorphism between
both species (Triantaphyllidis er al.. 1980). On the
contrary. Kojirna er a/. (1970) observe similarievels
of polymorphisrn in populations of both species.
And we find that mean heterozygosity, as well as
percentage of polymorphic loci. and average num-
ber of alleles per locus in the pooled populations of
D. melanogaster (0.081. 0.464 (995¢). 0.264 (95%).
1.61) are slightly higher. but not significantly differ-
ent from the values found in D. simulans (0.060.
0.359 {99%). 0.226 (95¢z). 1.41). 1t could be that
these stight differences were due. as has been menti-
oned above. toalarger migration flow among local
populations of D. melanogaster, which in turn
would give this species a larger population size. In
any case. differences in rnolecular polymorphism
between both species do not seem to be nearly as
great astheir differences in chromosomal polymor-
phism. since u hile D. melanogaster is chromosom-
ally highly polyrnorphic all over the World. D.
simulans is nearly rnonornorphic (Ashburner &
Lemeunier. 1976).

In spite of this resemblance in rnean molecular
polymorphisrn. it should be pointed out that ».
melanogaster is more successful in cold regions and
in highly alcoholic substrates (David & Bocquet.
19751, as weil as in laboratory conditions ( Moore.
1952). Onthe other hand. D. simufans is superior in
nature to /). melanogaster in ternperare regions
(Wallace. 1968). Perhaps the slight differences in
polymorphisrn in certain gene loci are sametimes
enough to give one or another species a higher
adaptive vaiue.
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