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BRAIN CELL KARYOTYPES OF SIX NEW WORLD SAND FLIES
(DIPTERA: PYCHODIDAE)

R.D. KREUTZER!, A. MORALES?, E. CURA?, C. FERRO? anD D. G. YOUNG®

ABSTRACT. The brain cell karyotypes of six New World sand flies are described and .compared..
Lutzomyia trapidoi has three pairs of chromosomes, 2N = 6. The other species, L. gomezi, L. erwindonaldot,
L. carmelinoi, L. walkeri and L. columbiana, have four pairs of chromosomes, 2N = 8. No heteromorphic
chromosomes were observed. Cytogenetic similarities among sand fly species are discussed.

INTRODUCTION

The brain cell karyotypes of six species of
sand flies were described in a recent paper
(Kreutzer et al. 1987). The auchors reported that
among four Old World species the chromosome
number varies between 2N = 6 and 2N = 10. In
the two New World species 2N = 8. The brain
cell karyotypes of six additional New World
species have been studied.

MATERIALS AND METHODS

Eggs were obtained from identified field-col-
lected females. Larvae were reared to the fourth
instar following techniques reported by Modi
and Tesh (1983). Five of the sand fly species
studied were collected in Colombia: Lutzomyia
trapidoi (Fairchild and Hertig)-Mariquita, To-
lima; L. gomezi (Nitzulescu)-Arboledas, Norte
Santander; L. erwindonaldoi (Ortiz)-Durania,
Norte Santander; L. walkeri (Newstead)-Mari-
quita, Tolima; L. columbiana (Ristorcelli and
Van Ty)-Samaniego, Narino. The L. carmelinoi
Ryan, Fraiha, Lainson and Shaw sample was
provided by J. Shaw from sand flies collected
near Santarem, Para, Brazil (Ryan et al. 1986).

The brain cell slide preparation procedures
have been reported elsewhere (Kreutzer et al.
1987). The slides were studied and the photo-
graphs were made with a Zeiss microscope sys-
tem at 1000X. About 30 slides of each species
(except L. erwindonaldoi from which three slides
were made, each of which contained 5-20 kary-
otypes) were prepared, of which an average of
50% contained karyotypes which could be stud-
ied. The slides contained from 10 to > 100
karyotypes.

RESULTS

The chromosomal characteristics of the six
species are summarized in Table 1. Photomicro-
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graphs and diagrams of the six karyotypes are
shown in Figs. 1-6. The lengths of arms reported
in Table 1 are average lengths which varied from
complement to complement, but the relative
lengths, as noted in each description below, do
not vary significantly. Designation of the short
arm of a chromosome as the left arm follows the
recommendation of Bridges (1935), and follow-
ing the system of Rai (1963) for mosquitoes. The
shortest chromosome of each complement is
designated I, II is the next longest, etc.

Lutzomyia (Nyssomyia) trapidoi (Fairchild
and Hertig). The karyotype consists of six chro-
mosomes (2N = 6). Heterogamy (possible chro-
mosomal sexual dimorphism) as noted in Phle-
botomus perniciosus Newstead was not observed
in the karyotypes of any of the six species stud-
ied. Chromosome I is metacentric and is the
shortest element of the complement. Chromo-
some II is also metacentric and about 20% longer
than I. Submetacentric chromosome III is about
one-third longer than I, the right arm is about
30% longer than the left arm.

Lutzomyia (Lutzomyia) gomezi (Nitzulescu).
The chromosomal complement consists of eight
units (2N = 8). The subtelocentric chromosome
I has a right arm that is 2.5-fold longer than the
left arm. Chromosomes II, III and IV are meta-
centric. Chromosome II is about twice as long
as I, chromosome III is ca. 2.5-fold longer than
I and chromosome IV is slightly longer than III.

Lutzomyia erwindonaldoi (Ortiz). The com-
plement consists of eight chromosomes (2N =
8). Chromosomes I, II, and III are metacentric.
II is about twice as long as I and III is ca. 2.5-
fold longer than I. Chromosome IV is submeta-
centric with a right arm about 30% longer than
the left arm, and chromosome IV is about 2.7-
fold longer than chromosome I.

Lutzomia carmelinot Ryan, Fraiha, Lainson
and Shaw. The complement consists of eight
elements (2N = 8), and it is identical to the
complement of L. erwindonaldoi. Chromosomes
I, IT and III are metacentric and IV is submeta-
centric. The relative lengths are also the same
in both species.

Lutzomyia walkeri (Newstead). This comple-
ment and the relative lengths of the chromo-
somes are identical with those of L. erwindon-
aldot (2N = 8). Chromosomes I, II, and III are
metacentric and IV is submetacentric.
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Fig. 1-6. Metaphase mitotic chromosomes of Lutzomia species from brain cells, ca. 900X. Arrows indicate
centromeres. (1) L. trapidoi, (2) L. gomezi, (3) L. erwindonaldoi, (4) L. carmelinoi, (5) L. walkeri, (6) L.
columbiana.

Lutzomyia columbiana (Ristorcelli and Van DISCUSSION
Ty). This complement and the relative lengths
of the elements are identical with those of L. Among the eight New World sand fly species
erwindonaldoi (2N = 8). Elements I, II, and III  which have been studied, the chromosome num-
are metacentric and IV is submetacentric. bers are 2N = 6 in one species and 2N = 8 in
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Table 1. Brain cell chromosome descriptions of Lutzomyia species including average lengths of the arm.

Chromosome and lengths (um)

I II I1I v
Left Right Left Right Left Right Left Right
Species arm arm arm arm arm arm arm arm

L. trapidoi 3.1 3.1 3.8 3.8 3.5 4.9 — —
M* M SM

L. gomezi 0.8 2.0 2.8 2.8 3.5 3.5 3.8 3.8
ST M M M

L. erwindonaldot 1.4 1.4 2.8 2.8 3.5 3.5 3.3 4.3
M M M SM

L. carmelinoi 1.4 14 2.8 2.8 3.5 3.5 3.3 4.3
M M M SM

L. walkeri 14 1.4 2.8 2.8 3.5 3.5 3.3 4.3
M M M SM

L. columbiania 14 1.4 2.8 2.8 3.5 3.5 3.3 4.3
M M M SM

* M, metacentric; SM, submetacentric; ST, subtelocentric. Measurements were taken with an ocular microm-

eter.

seven species (Kreutzer et al. 1987). Among the
Old World species there is greater chromosome
number variability, 2N = 6-10. The karyotypes
of the species in subgenus Lutzomyia, L. gomezi
and L. longipalpis (Lutz and Neiva) are identical.
The chromosome morphology of the New World
species L. trapidot is not identical to the 2N = 6
complements of the two Old World species, P.
colabaensis (Young and Chalam) and P. argen-
tipes (Annandale and Brunetti) which them-
selves are slightly different. Chromosome I of L.
trapidoi is metacentric and over twice as long as
the submetacentric I of the two Old World spe-
cies. The second element, II, of the New World
species is metacentric and about 30-40% longer
than submetacentric II of P. colabaensis or me-
tacentric II of P. argentipes. The third chromo-
some is metacentric in the two Old World spe-
cies, but it is submetacentric as well as about
20% longer in L. trapidot.

The complements of L. erwindonaldoi, L. car-
melinoi, L. walkeri and L. columbiana are iden-
tical. Chromosome I of these four species is
metacentric, but I of L. gomezi and L. longipalpis
is submetacentric. Chromosomes II and III are
metacentric and equal in length in these six New
World species. Chromosome IV of the L. gomezi
and L. longipalpis pair is metacentric, but in the
other four species IV is submetacentric.

The karyotypes of seven (since publication of
Kreutzer et al. 1987 the identification of the L.
spinicrassa population studied is in question)
New World sand fly species which have been
reported fall into three groups: 2N = 6, L. trap-
idoi; 2N = 8, L. gomezi and L. longipalpis -1
submetacentric and II, III, IV metacentric; 2N
= 8, L. erwindonaldoi, L. carmelinoi, L. walkeri,
L. columbiana -I, II, III metacentric and IV

submetacentric. The four Old World species
studied each have distinctive brain cell kary-
otypes. The data from this study combined with
the data previously reported suggest that there
could be a relationship between sand fly chro-
mosome morphology and the classification of
sand flies based on typical taxonomic criteria.
Whether or not such relationships actually do
exist would require information from additional
sand fly karyotypes. This study does note that
variations in chromosome number and mor-
phology are present in both New and Old World
species.
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