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ABSTRACT

The mitotic metaphases in males and females ofp&ylmultilinealis Guen. were studied using in vitachicine
treatment and differential staining technique ofb&hding. Karyotypes prepared from G-banded femalmasic
metaphases of brain ganglia revealed 2n=62 witerbatorphic sex chromosome pair ZW, while the maleyétypes
(2n=62) showed a homomorphic ZZ sex chromosome PHaitas distinctly recognized as the largest eldrirethe female
somatic karyotypes. Pair nos. 1, 3, 8, and 10 fzakl G- positive bands at their telomeric ends. Mpaiys revealed dark
bands and light interbands of different intensfigotughout their lengths. Autosomal pair numbers2¥and 28 revealed
interband regions lacking in stain at the siteefomdary constriction there by depicting their fisgdike structures which
were otherwise not clear from the normal Giemsansth preparations. G-banding data for sex chromesowf
Lepidoptera are quite scarce. The sex mechanisdy stupresent species is new to cytology as thihésfirst report of
female heterogamety in S. multilinealis. The exse of sex chromosomes, thus represents a deexeeptional
condition in Lepidoptera and its appearance inedfit systems seems to indicate a recurrent eepany trend worth

further investigation.
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INTRODUCTION

Genetically there have been sufficient data ableaitfémale heterogamety in Lepidoptera (Robinsofi119ut
cytological proofs are relatively scanty (Suomadain1969, 1971; Bigger, 1975, 1976; Maeki, 198khRand Rishi,
1985, 1990; Kawazoe, 1992; Saitoh, 1989; Izumi Setb, 1995; Sahni, 1997; Rishi al., 1997, 1999, 2000a, 2001). This
is mainly due to the fact that the sex chromosoofesost lepidopteran species can hardly be distsinga from the
autosomes in the metaphase plates, because treearsl shape are usually the same. Further thd ¥Vachromosomes of
most lepidopteran species are of the same sizmjrigra bivalent that is not recognizable by hetenghism either. Some
of the latest studies (Maeki and Miyawaki, 1987;eliaet. al. 1990; Kawazoe, 1992; Rishi. al., 2001) revealed that X
(or Z) and its counterpart Y (or W) occurred in maepidopteran species. Almost all types of sexonfosomes have been
described in Lepidoptera with female heteroganieftye earlier workers have described the lepidoptersomosomes as
holocentric or having diffused centromeres (Bad®67; Barryet. al., 1967; Murakami and Imai, 1974; Suomalainen,
1953, 1969; Trentini and Marini, 1986; Virkki, 1968d others). However, in several species of Lgy&ta, monocentric
chromosomes have been shown by the applicatioettétimethodology (Bigger, 1975, 1976; Rishi anshRi1990; Rishi
et. al., 1997, 1999, 2000, 2001). The present investigatibeal with chromosome numbers and female heteretyain

Sylepta multilinealis by analysis of G-banded chromosome preparatiotasragal from brain ganglia of both the sexes.
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MATERIAL AND METHODS

Different instar larvae o8ylepta multilinealis were collected from the host plavitis veinifera in the months of
July- August. Some of them were fed to maturitythe laboratory. Prepupal brain ganglia of males famdales were
dissected out in 0.75% sodium chloride solutiontaiming colchicine (0.01%) and kept for 45 minufEsese tissues were
then treated with 1% sodium citrate solution formiisiutes and fixed in methanol-acetic acid (3:1)30 minutes. Tissues
were then treated in a drop of 45% acetic acidsmndad on clean slides for air drying. Slides ve&tained in 2% Giemsa.
G-banding was processed by ASG Technique (Suremed., 1971) and Trypsin treatment method modified aen
bright, 1971. Chromosome counts were made from®M&taphases in each male and female specimennfiana than

ten larvae.
OBSERVATIONS AND RESULTS

The karyotypic details of male and female Giemametl and G-banded somatic metaphases and thgoties

are as under:

Somatic Metaphases
Female 2n =62 (Figure 1)
Male 2n = 62 (Figure 3)

SOMATIC KARYOTYPES
Female (Figure 2)

18 pairs of moderately to considerably long autcsam
10 pairs of small autosomes, approximately hatheflength of the largest element.
2 pairs of very small isodiametric chromosomes.

Karyotype (Figure 2) prepared from female somatétaphase (Figure 1) shows female to be heterdgases

with sex chromosomes placed at the last. Z isatgekt element in the diploid set and W is the sédargest element.
Male (Figure. 4)

Karyotype (Figure 4) prepared from Figure 3 shdveslargest sex chromosome

pair ZZ. Male is homogametic sex.

18 pairs of moderately to considerably long autesam

10 pairs of small autosomes, approximately half¢ngth of the largest element.

2 pairs of very small isodiametric chromosomes.

G-BANDING
Female (Figures 5, 6)

G- Banded somatic prometaphase chromosomes froim bells of femaleSylepta multlinealis clearly show a

number of dark and light bands along their lengBear numbers 1, 3, 8and 10 have dark G-positivelbat one of their
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telomeric ends. The second largest sex chromosWfrie,totally darkly stained. The largest sex chrepmae Z shows 5
dark and 4 light bands. Pair numbers 2, 6 and {2 taee distinct dark alternating with two lightrigls. Pair numbers 3,
5, 6, 11 and 27 show dark bands at one of theiblked ends. Pair number 28 shows a light stainedbiahd region. Pair
number 14, 23 and 28 of autosomal chromosomes Iréviegband regions lacking in stain at the sitesetondary

constriction thereby depicting their satellite ligguctures which are otherwise not clear fromrtbemal Giemsa stained

preparations.
Male (Figures 7, 8)

Much elongated somatic prometaphase chromosomeas lrain cells of maleSylepta multilinealis responded
very well to GTG (G- banding using Trypsin and Gsenstain) technique. Prominent and characteristi@ls are found
on the terminal regions of the Z chromosomes. Rainbers 5, 8, 23, 28 and 30 show telomeric G peskiands as found
in the response to G banding. Pair numbers 7, 1,02@, 23 and 28 show a large light stained intedb@gion in each of
the chromosome pair. Centromeric region of pair Iners 22 and 26 of autosomes show a positive resgons banding.
Rest of the autosomes show clear light and darkivaf different intensities throughout the lengftcbromosomes The

bands are found to be constant and specific fdn Bamologous pair. (Figure 8)
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Somatic Metaphase from Brain Ganglia Cell of FenSglepta Multilinealis (2n=62). Arrow
Indicates the Largest Z and the Second Largest Yar@tsomes.

Figure 2 | Karyotype Prepared from Figure 1.

Somatic Metaphase from Brain Cell of M&gdepta Multilinealis (2n=62). Arrow Indicates
the Largest Z Chromosomes.

Figure 4 | Karyotype Prepared from Figure 3.

Figure 1

Figure 3
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G- Banded Somatic Prometaphase from Brain CelkofideSylepta Multilinealis.
The Largest Element Z Clearly Shows 5 Dark Bands.

Figure 6 | Karyotype Prepared from Figure 5.

Figure 7 | G- Banded Somatic Prometaphase from EBalhof Male Sylepta Multilinealis..
Figure 8 | Karyotype Prepared from Figure 7.

Figure 5

DISCUSSIONS

The reports of G-bandingre very scanty in lepidopteran species (Sahni/199ositive G-bands have been
reported by Bigger, 1975, 1976; Maedi al., 1990; Rishi and Rishi, 1990; and Righi al, 1997. Bigger, 1975, 1976
reported female heterogamety on the basis of hatEmghic sex chromosome pair(XY) present in the Gelea
karyotypes of female mitotic metaphases in Pigpiecges. Our earlier reports of G-bandindPapilio demoleus (Rishi et.
al., 1997) described female heterogamety on the lmdsia-banded karyotypes revealing maximum numbeGdfands
seen per chromosome showing different sizes andirgaintensities. Maekeét. al., 1990 observed one or two elongated
chromosomes which took the sixth pair positionhie G-banded karyotypes of fema&deaphium sarpedon. He assumed
that, in Lepidoptera, such elongated chromosomem@aonstrictions tend to readily detach a sagefiiom the rest and

that the elements designated as supernumerary okoones correspond to these satellites in suchorigi

During the present investigations, G-banding hanlmiccessfully applied to mitotic chromosomes pialid
moth, Sylepta multilinealis which are the first reports of female heterogammetthis species. These are in confirmation
with our earlier publication of ZW: ZZ mechanismsaven species of Indian noctuid moths (Rahal., 2001). On the
basis of G-banded somatic prometaphases, Z wasdtligtrecognized as the largest element with fieek and four light
bands while W could be recognized as the secogésatotally dark stained element. The bands wared to be constant
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and specific for each homologous pair as reportedigger, 1975, 1976. Pair numbers 14, 23 and 2&ubsomal
chromosomes revealed the features similar to thaBraphium sarpedon studied by Maekiet. al., 1990. These are
certainly the chromosomes having the interbandoregyiacking in stain at the site of secondary earigins thereby

depicting their satellite like structure, which atberwise not clear from the normal Giemsa stapregarations.

Though the female heterogamety with different sesclmanisms of ZW: ZZ (Rishit. al., 2000); AA'Z: zZ
(Rishiet. al., 1999) and ZZ: ZO (Rishi and Rishi, 1985) haverbesported by us in recent publications, presembns of
G-banding inS. multilinealis are new to cytology. Positive G-bands obtaineth@epresently analyzed species indicate that
its genome might have a division into AT- and Gichrisochors. The bands in some of the autosoneshamwever, too
little contrasted. W, the sex chromosome, doesenaal clear alternate bands. Admittedly, the Gdisan the lepidopteran
species have not yet been well differentiated thaihg preliminary study indicates that there amspects for production

of chromosome maps in economically important spgewi¢h further standardization of banding techngireLepidoptera.
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