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Alteration in the SAT-Chromosome of Allium cepa Affecting the Size of the Nucleolus

The nucleolus is formed in a generally well-defined
locus of the chromosomel-3 cytologically discernible as
a secondary constriction called the nucleolar organizer?.
An important question in the study of the relationship
between SAT-chromosomes and nucleolus is the correla-
tion between alterations taking place in the organizing
area and the morphology and physiology of the nucleolus.

In the course of cytological studies of Allium cepa we
observed a bulb which showed marked differences of size
between the nucleoli of each nucleus. By means of a
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silver impregnation technique?, it was observed that all
the meristematic cells which had 2 nucleoli were found
to have one of normal size, while the other had a diameter
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Fig, A and B. Meristematic cells showing the different-sized nucleoli. Silver stain, phase contrast. C. Metaphase of the anomalous bulb.
Only 1 of the SAT-chromosomes (arrows) presents the satellite. D. Nucleolar chromosomes of another metaphase showing the absence of

satellite in one of them (arrow). E. Normal metaphase of Allium cepa.
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between 40 and 50%, smaller than the normal one (Figure
A and B). The symmetrical position of these 2 different
nucleoli in sister-nuclei seemed to point to the probability
that each was organized by a different, specific chromo-
some.

‘With a view to analysis of the chromosomes, a number
of specimens were prepared in accordance with the tech-
nique of Trro and Levan3. All the metaphases showed
the 16 chromosomes typical of the onion, but in the pair
normally possessing satellites®-%, only one of the chromo-
somes possessed one (Figure C and D), a form of hetero-
zygosis similar to that already observed by GIMENEZ-
MARTIN?, in the satellite pair of Allium cepa. Bulbs with
nucleoli of the same size were found to have the normal
SAT-chromosomes {Figure E). The presence of different-
sized nucleoli is therefore correlated with the absence of
a satellite or the corresponding secondary constriction in
one of the chromosomes of Allium cepa.

This absence of the secondary constriction might be
due simply to a physiological condition??, since there is
evidence that the morphology of the secondary constric-
tions is controlled by genes within the chromosome itself .
But many studies have demonstrated the connection
between the amount of chromosome material responsible
for organizing the nucleolus and the volume of the
nucleolus?3:12:13 or the number of ribosomal cistrons
present4 15, The possibility of deletion of the secondary
nucleolar constriction!® in the anucleolate mutant in
Xenopus laevis'? is demonstrated by the fact that in this
mutant the ribosomal cistrons are not merely inactivated
but absent1s, We might interpret the case we are pre-
senting as a partial deletion of 1 nucleolar organizer, of
which the cytological expression would be the difference
in size between the 2 nucleoli, due to the heterozygosis.
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Resumen. Se describe el hallazgo de un bulbo de Allium
cepa en el cual los dos nucleolos de cada nidcleo muestran
una clara diferencia de tamafo. El nucleolo menor posee
aproximadamente la mitad del diametro del nucleolo
normal. Esta alteracién de la morfologfa nucleolar se
correlaciona con la ausencia de satélite en uno de los
dos cromosomas normalmente satelizados.
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Chromosomes of Three Asian Mammals: Meriones meridianus (Rodentia: Gerbillinae), Spermophil-
opsis leptodactylus (Rodentia: Sciuridae), Ochotona rufescens (Lagomorpha: Ochotonidae)

Chromosomal analysis of many mammalian species
during the last decade has demonstrated the potential
usefulness of cytological characters in taxonomic inves-
tigation. Acquisition of 3 Asian mammals now provides
additional information concerning chromosomal rela-
tionships within the rodent genus Merviones, between the
2 families of Lagomorpha, and between Asian and North
American ground squirrels.

Maievials and methods. The following specimens were
studied: (1) Meriones meridianus Pallas, Iran: 21 km

west of Sarakhs, one male; {2) Ochotona rufescens Gray, .

West Pakistan: 24 km S. Quetta (Chiltan Mtn.) 4 females
and 3 males; (3) Spermophilopsis leptodactylus Lichten-
stein, Iran: 24 km south of Sarakhs, 1 female and 2
males.

Chromosomes were analyzed from cell suspensions of
femoral bone marrow?!. Karyotypes were arranged in
pairs according to size and centromere position (meta-
centric, submetacentric, acrocentric). Because morpho-
logical differentiation was difficult in O. rufescens, acro-
centrics (telocentrics) and subtelocentrics were grouped
together and similarly the biarmed chromosomes (meta-
centrics and submetacentrics) were grouped together.
The fundamental number of chromosome arms (FN) is
computed by counting biarmed autosomes as 2 arms and
acrocentric autosomes as 1 arm; in Meviones the sex
chromosome arms are included to facilitate comparison
with prior publications.

Results. The diploid chromosome number (2n) of
Meviones mevidianus is 50 and the karyotype contains
12 metacentric, 14 submetacentric, and 22 acrocentric
autosomes (Figure 1). A large submetacentric and a
medium-sized submetacentric comprise the sex chromo-
somes and they are designated X and Y respectively
because sex chromosomes of identical morphology have
been found in 4 other species of Merionesl: 2. The FN
is 78.

Ochotona rufescens has a 2n of 60 and a karyotype
containing 24 biarmed and 34 acrocentric and subtelo-
centric autosomes, a medium-sized submetacentric X and
a minute, dot-like Y chromosome (Figure 2). The FN is 82.

Spermophilopsis leptodactylus has a 2n of 38. The auto-
somes are composed of 14 metacentrics, 20 submetacen-
trics, and 2 acrocentrics with prominent satellites
(Figure 3). A medium-sized submetacentric X and a very
small biarmed Y constitute the sex chromosomes (Fig-
ure 3). The FN is 70.

Discussion. 9 previously studied species of Meriones
displayed 2#’s of 40~72 and FN's of 72-781-8, The chro-
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