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INTRODUCTION

A meiotic drive is defined as the situation where by
a heterozygote produces gametes containing an excess
of one allele, rather than the expected equality(Sandler
and Novitski 1957). Such aberrant segregations give
rise to alter the gene frequencies with a population.
Hence the meiotic drive” can be one of the factors
for evolution.

The first instance of meiotic drive in Drosophila mela-

nogaster has been reported by Sandler, Hiraizumi and

22

aglol Al == AN
A gt
B3 g gl ukg

(=]
1

= 3

Sandler(1959). The phenomenon was termed as segreg-
ation-distortion and is caused by a locus designated SD.

Since SD was discovered in a natural population of
Drosophila melanogaster, extensive studies on this element
have been carried out by many investigators(Sandler,
Hiraizumi and Sandler 1959; Sandler and Hiraizumi
1959, 1960a, b, 1961a, b; Hiraizumi, Sandler and Crow
1960; Mange 1961, 1968; Sandler 1962; Crow, Thomas
and Sandler 1962; Hiraizumi 1962; Greenberg 1962;
Peacock and Erickson 1965;
1965, 1967; Hiraizumi and Kataoka 1965; Chung 1966,

Hiraizumi and Nakajima
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1957; Watanabe 1967; Kataoka 19567; Denell and Judd
1968; Hiraizumi and Hartl 1968).

The main conclusions from these studies relevant to
the present study will be briefly given below.

(1) SD is a locus, complex in nature, located on the
right arm of chromosome 2, between the markers purple
and cinnabar. With only rare exccptions, a male heter-
ozygous for SD and a structurally normal SD* chromo-
some produces progeny among which almost all possess
the SD chromosome. The % value is defined as the
proportion of SD-bearing sperm. Thus, when the scgre-
gation is normal, £-=0.5 and if distortion is complete,
k=1,

(2) Scgregation-distortion is operative only in SD
heterozygous males, but not in SD homozygous males
and females. Heterozygous females show normal 1:1
segregation ratio, but their heterozygous sons will again
exhibit abnormal % values with certain exceptions.

(3) The SD region consists of at least two elements.
One of these is the SD locus itself and closely linked
to, and to the right of SD, there is an activator of SD,
symbolized Ac(SD). The coupling of these two clements
is necessary for SD to operate.

(4) An SD chromosome is insensitive to distorting
action of another SD chromosome.

(5) There is stabilizer of SD, symbolized St(SD) at
or near the tip of the right arm of chromosome 2. In
the presence of St(SD), the SD action is stable and the
segregalion ratio is constantly high; in its absence the
distorting effect of SD becomes somewhat variable,
resulting in a reduced value of k.

(6) It is postulaied that SD operates by nonrandomly
orienting toward the “functional pole” during meiosis [
in male, thus being included in most of the functional
sperm.

(7) When a male carries segregation-distorter, the
second and the sex chromosome do not assort randomly.
SD tends to the functional pole together with the Y
chromosome.

(8) Segregation-distortion is widespread in nature and
is not of recent origin. Since SD was first discovered in
a natural population from Baja California, Mexico and
from a few United States. And the occurrence of SD is
highly probable in Korean natural populations even

though not conclusive.
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(9) Temperature sensitivity of SD depends on the
stage of meiosis which a particular sperm is undergoing,
rather than the developmental stage of the individual
fly. No effect is found following treatment of larvae,
which conlain no mciotic cells, and temperature effect
oir the 3D action is not heritable,

Hiraizumi, Sandler and Crow(1950) analyzed a natural
population of D. meluncgaster frem Madison, Wisconsin
and found that many of the second chromoszomes carried
suppressor.

Hiraizumi and Nakajima(1965) found that the popul-
ation froin Japan contained a genetic system which
suppressed the SD action. Hiraizumi and Kataoka(1965)
reported that the main carrier of the suppressor for the
SD action was the X chromosome.

Kataoka(1957) analyzed a system of suppressor for
the SD action in natural population of D. melanogaster
in Olate, Japan and found that most of the suppressors
vere located on the X chromosome (1), the effect of
the suppressor was different for the SD originaied from
different populations (2), and the suppressor was located
somewhere between the v(vermillion) and f(forked) loci
on the X chromosomea(3).

The present study was undertaken in an attempt to
sce if any suppressor system for the SD action was in-
volved in natural populations of Drosophila melasiogaster

in Korea.
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MATERIALS AND METHODS

The following stocks were used in the present study:
1. Standard stocks: cn bw standard laboratory stocks
marked by cinnabar and brown on chromosome 2, which
gives white eye color; 3/ =/yi; cn bw stocks marked by
yellow and forked on the reversed acrocentric compound
X chromosome and by cinnabar and brown on chromo-

some 2. These stocks have been kept in small cultures
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in the laborutory and have none of modifiers for the
SD system, that is they are sensitive for the SD action.

2. SD stocks: Original-SD chromosome lines, isolated
from natural populations include 3D 72 73D, Ac(SD),
St(sSD)] and SDN¥H.-278D, Ac(3D), St(SD)]

were collected from a natural population of Madison,

which

Wisconsin, United States and from a population in Odate,
Japan, respectively. These original-SD bearing chromo-
somes carry St(SD), so that the SD action is stable and
the segregation-distortion is invariably strong. Recomb-
inant-SD lines, R—1 [SD, Ac(SD), -bw], R(SDVI.-1)
-1 IS, Ace(SD), -bw] were obtained as recombinant
from the original-SD/cn bw. The former line was derived
from Madison and the latter, from Odate. These recom-
binant-SD linzs carry the SD the Ac(SD), but the St
(SD) was removed by crossing over and therefore the
SD action is unstable and the average values of £ were
somewhai reduced. Both of original-SD and recombinant-
SD lines have been kept by backerossing to the stanpard

cn bw females so that their genetic background is that

Vol. 12, No. 1

of standard ¢z bw stock.

3. Wild type stocks: These are sources of suppressors
and were collected from natural populations of mnine
localities in Korea; Choonchun, Yusoo, Namhai, Shinchon
(Seoul), Kwangjoo(Kyunggi province), Koonsan,Kwang-
joo(Chunnam province,), Jejoo and Pusan at different
tnes from 1955 to 1967 and have been kept in mass
calture in the laboratory.

During the experiment flies were kept in constant
temperature room(25°4-1°C). The

y

standard corn meal, yeast, agar type with 0.5% propio-

food used was a

nic acid as a mold inhibitor.

RESULTS

The mating scheme shown in figure 1 was done to
examine the existence of the suppressor system and to

determine the bearing chromosome of it.

n
® @ X *A(rB).
® @7 cn bw
(wild type) /. (8D heterozygous)
(I (i
X  cnbw ® A(or)B ® A(or)B XX  cnbw
K anbw < Y; e Y T e X“\Y Con bw
w7 SEIERN
7 o N
X A(rB) X ondbw XX cnbw ® A(orB)
Y Taew X abw Y mbw Y cn bw
(D D
X  A(orB) X cnbw XX ccnbw _ ® AQrB)
Y Tnbw X abw ¥ anbw Y cn bw

* A=R—1, B=R(SDNH—1)~1

Fig. 1. The mating scheme done in the present experiment.

In mating I, two virgin females sampled from each
wild type line of nine natural populations in Korea were
mated individually with a R—1(symbolized A in Fig.1)
male or R(SDN¥H—1)—1(symbolized B) male. One half
of the sons from mating I were mated with free-X; cn
bw females in mating II, and the other half were mated
with yf:=/Yi; cn bw females in mating III. Therefore
males used in mating II and III were siblings. The sons
from mating II were mated again with free-X; ¢z dw

females in mating IV and the sons from mating III

were mated with yf:=/Yi; cn bw females in mating V.
The mating VI and VII are repeats of the mating IV
and V, respectively.

The index of £ values shown in Table 1 was used for
examination of the existence of suppressor system and
for determination of the suppressor-bearing chromosome.
If a female in mating I carries any suppressing factor
in any chromosome, then some or all of the males in
mating II and III will show a greatly reduced amount

of distortion(for simplicity, let k=1 and £=0.5 refer to
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the distorting and the non-distorting segregation ratio,
respectively). Therefore, when males in mating II and
III do not show a greatly reduced amount of distortion,
it is suggested that no suppressing factor is involved
in the population so that the further cxperiments(mating
IV, V, VI, and VII) are not necassary. The comparison
between' mating IV and V will show in what chromo-
some pairs that suppressing factor is located as inferred
from the mating scheme: if all of the males in mating
IV and V show %=1 and £=0.5,
suppressor must be located on the X chromosome. If all

of the males in both of mating IV and V show k=1,

respectively, the

it must be located on the second chromosome. If half
of the males in both of mating IV and V show 2=0.5
and remaining half show k=1, it must be located on
the third or the fourth chromosome. The mating VI and
VII were made for the confirmation of the results of

the mating 1V and V.

Table 1. The % values used for the examination of the
suppressor system and determination of bearing chro-
mosome of the suppressor.

Mating No. suppressor Bear-

Q'ONNY PR D (V) (V> (VD ing chromosome

0.5 0.5 1 1 1 1 it

0.5 0.5 1 0.5 1 0.5 X

0.5 0.50.51 0.51 0.51 05,1 f or ¥
1 1 None

Since males in mating Il and III in the present exper-
iment showed a greatly reduced amount of distortion(k
=(0.5) in all lines of populations from nine localities of
Korea, it is certain that suppressing factor is involved
in any chromosome in nine populations in Korea.

The results of the determinaiion of bearing chroto-
some of the suppressing factor are shown in Table 2.
The suppressing factors were found to be located on the
X chromosome in all lines from Choonchun, Yusoo,
Shinchon(Seoutl), Kwangjoo(Chunnam), Jejoo, and Pusan,
in most lines from Namhai, Kwangjoo(Kyunggi) and
Koonsan populations. A few lines from Namhai showed
to have a suppressing factor on the third or the fourth
chromosome and Kwangjoo(Kyunggi), on the second
chromosome. It was necessary to set up arbitrary border
line for % to determine whether or not the male was

distorting. In the present experiment a % value of 0.75
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was adopted; values lower than 0.75 were scored as low
k(non-distorting) and those higher than 0.75 as high £
(distorting). This border line was based upon the dist-
ortion of % values in the mating of homozygous cn bw
females to male heterozygous for the ca bw chromosome
and the chromosome from the localities.

The results of the present experiment also showed
that the response of the supperessor for differently
originated SD, R—1 and R(SDNH#—1)—1 was found to
be not different in lines from Choonchun, Yusoo, Shin-
chon(Seoul), Kwangjoo(Chunnam), Jejoo and Pusan
populations, all of which carried the suppressing factor

in the X chromosomes. In lines from three populations,

Table 2. Bearing chromosomes of the suppressor in
nine natural populations in Korea.

suppressor Bear-

Populations liile)s _ ing chromosome
X I III or IV
*A 8
Choonchun 0
B 0
A 5
Yusoo
g
T ~ 0
A 0
Namhai
.
A 0
Shinchon(Scoui) 0
. S T
0
Faned A 0
{wangjoo
(Kwungpi) B 0
0
A 8
Koonsan 0
B 0
. o _
Kwangjoo A 0
(Chunnam) 0
B 0
o o
A 0
Jejoo
B
-
Pusan
B 0

" A::Rj 1: VE:R(SDNH—- -1
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Nambhai, Kwangjoo(Kyunggi) and Koonsan, the situation
was somewhat peculiar. In Namhai populalion, all lines
when R(SDY¥H—1)—1 was used in mating showed to
have the suppressing factor on the X chromosome but
half of lines when R—1 was half, on the X chromo-
some. In Kwangjoo(Kyunggi) population, all lines when
R—1 was used, was found to have it on the X chromo-
some but one hall of lines when R(SDNH--1)—1 was
used, was found to have it on the second chromosome
and the other half, on the X chromosome. In Koonsan
population, a]l lines in the case of R—1 showed to
carry the suppressor on the X chromosome but one half
of lines in the case of R(SDN¥H—-1)—1 was fouad to
carry it on the X chromosome and the other half, on
the third or fourth chromosome. These peculiar results
may be due to the only accidental or due to the other
factors than the suppressor for the SD action. These
must be investigated in further experiment so that the
situation will be made clear. However, the response of
the suppressor for differently originated SD was found

to be not different in most ponulations in Korea.

DISCUSSION

Hiraizumi, Sandler and Crow(1930) analyzcd a natural
population of Drvsophils melan gaster from Madison, Wisce-
nsin and found many of the second chromnosome carried
suppressor, while samples of flies collected from five
natural populations in Japan did not carry suppressors.
Hiraizumi and Kataoka(1955) reported that the main
carrier of the suppressor for the SD action was the X
chromosome. Kataocka(19567) analyzed a system of sup-
pressor for the SD action in natural population of D.
melanogaster in Odate, Japan and found that most of
the suppressors were located somewhere between the v
and f loci on the X chromosome with quite a smal]
frequencies but none of the third or fourth chromosome
were found to carry the factor. The results of the
present experiment showed that most of the suppressors
were found to be located on the X chromosome and
only a few lines showed that the suppressors located on
the second and on the third or fourth chromosome. The
results that the X chromosome is carrying suppressors

in the present study is agreed with Kataoka’s. However,
the location of the suppressor on the third or fourth
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chromosome is disagreed with the reports of Hiraizumi
et al. (1960) and with Kataoka’s(1967).

Kataoka(1967) reported that the effect of the suppres-
sor was slightly but significantly different for the diff-
crent SD lines: the Japanese recombinant-SD line was
suppressed more strongly in comparison with the Ameri-
can SD. This different response of the suppressor for
differently originated SD, R-1(the American line) and
R(SDNH—1)—1 (the Japanese one) was not found in
the present experiment with only few exceptional cases.

Hiraizumi, Sandler and Crow(1960) constructed popul-
ation cages with 3D under a non-supprassor background
and found after one year passage that the cages hecame
to carry a suppressor system for the SI) action. Based
on this result, they concluded that insensitivity appears
to be concommitant with having SD in populations.
Kataoka(1957) reported that the frequency of the suppr-
essor-X was relatively low in a population when SD
was present and this suggested the process of elimination
of SD, which had been found to be associated with
deleterious elements from the natural population. Chung
(1956, 1967) reported that the occurrence of SD was
highly probable in natural populations of D. melanogaster
from Korea even though not ccuaclusive. If SD will
never found in the Korean natural populations then the
results of the present experimeut that the suppressing
factor was fouud to be located on the X chromosome is
agaiust the conclusion of Hiraizumi et @l.(1950). In
order to make clear the above situation the occurrence
of SD in the Korean natural populations should be
examined to be conclusive.

During the process of locating the suppressor on chr-
omosome pairs, somewhat peculiar cases were found that
the locations of suppressor showed the inter-line differ-
ences in the populations: Namhai, Kwangjoo(Kyunggi)
and Koonsan. To clarify this point the extensive study

will be necessary.
SUMMARY

In order to see if any suppressor system for the SD
action was involved in natural populations of D. melan-
ogaster samples from the populations of nine loca]ities
in Korea, Choonchun, Yusoo, Namhai, Shinchon(Seoul),

Kwangjoo(Kyunggi), Koonsan, Kwangjoo(Chunnam),
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Jejoo and Pusan were analyzed by using the mating
scheme for locating the suppressor on chromosome pairs.
And also two kinds of recombinant SD lines R—1, the
American line and R(SDNH—1)—1, the Japanese one
were used in order to see any difference of the response
of the suppressor for differently originated SD.

The results of the experiment are given below.

(1) The suppressor system was involved in all lines
of natural populations from nine localities of Korea.

(2) Most of the suppressors were found to be located
on the X chromosome and only a few lines from three
populations showed to carry the suppressors onm the
second chromosome and on the third or fourth chromo-
some,

(8) The response of the suppressor for differently

originated SD lines showed no significant difference.
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