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THE B-ISOCHROMOSOME OF Metaleptea brevicornis adspersa
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ABSTRACT

Bidau (Caryologia 38: 165-177, 1986a) described the structure and meiotic behaviour of a large metacentric B chromosome with unusual

characteristics from two populations of Metaleptea brevicornis adspersa from the localities of Otamendi and Ing. Maschwitz (Buenos Aires
Province). We found the same B chromosome in one male among 45 individuals (11 females and 34 males) collected from Ituzaingé (Corrientes
Province). Its meiotic behaviour was similar, including its ability to induce’a significant increase in the production of abnormal sperm, although its

capacity to induce a generalised increase in chiasma frequency of the carrier had not been previously detected. Application of differential staining
techniques with fluorochromes (Hoechst 33258 and Quinacrine) confirmed the isochromosomal condition of the extra element. The finding of this
B chromosome at a distance of nearly 1000 km from the site of its original identification, suggests antiquity of the polymorphism and/or reproductive

interaction and genetic flow between the populations.

INTRODUCTION

The study of B (accessory or supernumerary)
chromosomes of animals and plants is of interest since
these elements, which usually do not exert qualitative
exophenotypic effects may nevertheless have effects on
quantitative traits (White, 1973; Hewitt, 1979; Jones and
Rees, 1982; ) and also on endophenotypic characteristics
such as chiasma frequency and distribution and on fertility
through the induction of abnormal sperm (White, 1973;
Jones, 1975; Hewitt, 1979; Jones and Rees, 1982; Bidau,
1986a,b, 1987, 1988; Bidau and Confalonieri, 1988).
Although previously considered as genetically inert, in
recent years several proofs of genetic activity of B
chromosomes have been obtained (Green, 1990). B
chromosomes could be adaptive or parasitic (Jones and
Rees, 1982; Jones, 1985; Green, 1990).
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B chromosomes have been described in several
species of Argentine Acrididae (Bidau and Hasson, 1984;
Bidau, 1984, 1986a,b, 1987, 1988; Confalonieti and Bidau,
1986; Bidau and Confalonieri, 1988).

MATERIAL AND METHODS

Fifty-eight adult individuals (45 males and 13
females) of a natural population of Metaleptea (Truxalis)
brevicornis adspersa were collected at Ituzaingéd

“(Corrientes Province, Argentina) during March and

December, 1989 and January, 1990. Thirty-four males and
11 females were studied cytogenetically. Testes were fixed
in methanol-glacial acetic acid (3:1), immediately after
dissection. Females were injected intra-abdominally with
0.05% colchicine and sacrificed after 8 hs.; ovaries and
mid-gut caeca were fixed in methanol-glacial acetic acid
(3:1) (Bidau er al., 1991). Standard squash preparations
were performed in lacto-propionic orcein. Air-dried
preparations obtained by the dry-ice method were stained
with either Quinacrine dihydrochloride (0.05%) or
Hoechst 33258 (0.02%) in absolute ethanol (A. Fernandez,
personal communication).
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RESULTS AND DISCUSSION

The mates had the standard 2n=23 (22+X) all
telocentric karyotype already described (Mesa er al., 1982
and references therein; Bidau, 1986a), which comprises
three large (1.1-1.3), six medium-sized (M4-M9) and two
small (S10-S11) aufosomal pairs, of which M9 is
megameric and carries a NOR. The X is a Jarge telocentric.
Male meiotic behaviour was regular. Mean cell chiasma

frequeney ranged from [ 1.6 to 13.4 (X = 12.47; S3- 0.64)
and between cell variance, from 0.53 to 1.02. These results
agree with previous findings (Bidau, 1986a).

In all females, karyotypic analysis performed on
cells from ovarifes and caeca confirmed the telocentric
nature of all chromosomes and the previous classification
by size-groups. Females were 2n=24 (22+XX) as
expected. A single male was 2n=24, the extra chromosome
being a Jarge metacentric present in all celis of the germ

Figure | - Prophase Imeiotic stages of the iso-B cartier of Metaleptea br evicornis adspersa. (a) Late pachytene. (b) Early diplotene.
(c)-(f) Late diplotene. {a) Both arms of the B are internally paired; the X is associated to the megameric bivalent (M9). (b) The
ring-shaped B is associated to the X. (¢) The ring B is associated to an M bivalent (not M9). (), (2) The ring B is associated Iaterally
(d) and termunally (e} to the X, (f) Chiasma formation failed in the euchromatic distal ends of the B, producing a rod instead of a

ring. Bar = 10 um.
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tine, indicating mitctic stability. The B chromosome
appeared as a ring maintained by a distal chiasma within
the euchromatic ends of both arms in 90.4% of the
diplotene-diakinesis-first spermatocytes and as arod in the
remaining 9.6%. This i1s explained by the fact that both
atins of the B are internaily paired in 82% of the pachytene
nuelei analysed; pairing failed in the remaining 18%. The
corresponding configurations are depicted in Figure la-f.
In the few first metaphases observed, the B formed a ring,

The isochromosome condition of the B
chromosome was further confirtned by the use of
fluorescent dyes. Both Hoechst 33258 and Quinacrine
staited the internally paired B univalent with the same
pattern: a brightly fluorescent proximal region comprising
both arms, and the distal region showing dull fluorescence
(Figure 2a-c).

The X chromosome also had a brightly fluorescent
proximal region and sometimes both elements were
associated through these zones (Figure 2b). Nevertheless,
X-B associations seemed to occur at random and did not
persist until metaphase 1.

Figure 2 - () The iso-B chromosome at pachylene stained with Hoechst
33258, Note bright fluorescence of the proximal region {(white circle}
and dull flucrescence of the distal one. (b), (c) The iso-B chromosome
at diplotene stained with Quinacrine. Note bright fluorescence of both
arms at the proximal region (white circle). In (b}, the X (white ring) and

the B are associated through their bright proximal regions. Bar = 10 um.

The frequencies of X-B association were 36.4%
at late pachytene, 40.5% at diplotene and 46.7% at
diakinesis; these frequencies are not significantly different
(2 = 0.276; d.f. = 2, 0.90 < P < 0.95).

The carrier showed very few meiotic cells at stages
later than diakinesis, thus a statistical analysis of B
chromosome orientation and segregation was not possible.
Nevertheless, abnormal anaphase-telophase 1 cells were
observed in which the B bridged both groups of segregating
chromeosotnes, possibly impeding cytokinesis (Figure 3a).
Since arrest of cytokinesis at first or second meiotic
division usually leads to restitution nuclei and macro-
spertnatids in this species (Bidau, 1986a), the frequency of
abnormal sperm was compared between the B carrier and
six OB individuals by means of a contingency le The 1B
male produced si %niﬁcantly mote abnormal sperm than OB
males (Table I, x¢ =22.5, P <0.001).

Total, proximal, interstitial and distal chiasma
frequencies were compared between the B carrier and six
OB males. The B carrier had a mean total chiasma
frequency of 13.85 which is significantly higher than the
mean of OB males, 12.47; furthermore, the highest
individual chiasma frequency of a OB male was 13.4. The
sample of OB males used for the comparison was
homogeneous with respect to chiasma frequency and

b

Figure 3 - (a) Arrested telophase I showing the B bridging between both
chromosome groups. (b) Early macrospermatid with the B chromosome
and two heteropyenotic masses which represent both chromatids of the
X already separated. Bar = 5 pm.








