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Karyotype of Potthastia montium Edwards (Diptera, Chironomidae)
from the Russian Far East

Oksana V. Ivancuenko” and Eugenyi A. MAKARCHEMKO?

“Novosibirsk State University, Novosibirsk 630090, Russia
P Institute of Biology and Pedology, Far East Branch of Russian Academy of Sciences,
Vladivostok 690022, Russia

Abstract. For the first time karyotype of P. montium Edwards (Dipt., Chironomidae) is described from the
Far East.
Key words. Chironomidae; Diamesinae; Pofthastia; karyotype, Far East.

Introduction

The advantages of karyological analysis for precise determination of the taxonomical status of
species and their phylogenetic relationships in the family Chironomidae have become
increasingly apparent in recent years (Kiknadze at al., 1989, 1991; Michailova, 1989; Petrova,
1989, 1990). The karyotypes of the species belonging to 20 genera of the subfamily Diamesinae
were the most thoroughly studied. Other members were less studied in karyological terms.

At present, there are 5 karyologicaly studied genera among 13 known genera of Diamesinae
in Palaearctic: Diamesa Mg. (Kuberskaya, 1984; Michailova, 1989; Petrova, 1989),
Pseudodiamesa G. (Kuberskaya, 1974, 1983; Zacharias, 1984), Pagastia Ol. (Kerkis, 1992;
Kerkis ef al., 1994), Sympotthastia Pag. (Kerkis, 1992), Lappodiamesa Ser.-Tos. (Kerkis, 1992).

We present here the results of our studies of salivary gland polytene chromosomes and
karyotype features of Potthastia montium Edwards from Primorye (Russian Far East). It is the
first karyological description of species of the genus Potthastia.

Materials and methods

The chromosomal set of fourth instar larvae were studied. The larvae were fixed in a 3:1
mixture of ethanol and acetic acid and stored in the cold. Preparations of salivary gland polytene
chromosomes were made according to the standard acetoorcein method (Keyl & Keyl, 1959).
The mitotically dividing cells of imaginal discs were stained with acetoorcein to obtain
preparations of metaphase chromosomes. Chromosome numbers were designated by Roman
numbers, the chromosome arms by Latin and chromosome regions by Arabic numbers. The
above designations, including the centromere, were done according to those for the genus
Sympotthastia closely related to Potthastia (Kerkis, 1992). Because the centromeric regions are
indistinct in the two genera, bands, which are thought to be the centromeric regions, are
indicated by arrows. The designation system accepted for the subfamily Chironominae was
used in analysis of chromosomal polymorphism (Kiknadze et al., 1991). Larvae were collected
in the Kedrovaya River (Kedrovaya Pad nature reserve, Khasansk region, Primorye, Russia) in
July 1996 by E. Makarchenko. The total number of examined larvae was 125.



20 ¥ < bAy & [No. 20

Results

Potthastia montium (Edwards)

Psilodiamesa montium Edwards, 1929: 307, o"; Goetghebuer, 1939: 20, o"; Sasa, 1988: 51, &"; Potthastia
montium Pinder, 1978:42, fig. 93D, o"; Makarchenko, 1985: 50, &*; Langton & Moubayed, 1990: 135-
136, pupa; Sasa & Kikuchi, 1995: 207, o".

Potthastia iberica Serra-Tosio, 1971: 160-165, J"; Doughman, 1985: 20— 25, &* £, pupa, larva.

Syndiamesa oiraoctavae Sasa, 1991: 77, o; Sasa & Kikuchi, 1995: 80, 5.

Distribution. Holarctic region: North America, Japan, China, Korea, Russian Far East, Europe.

Description of karyotype

The salivary glands of Potthastia are very asymmetric. One gland lies on top of the other on —
either side of the intestine. The ducts of the salivary glands are parallel. The glands consist of
polyhedral cells.

The left gland lies somewhat higher the right from segments I-IV. The left gland is 925 + 125
um, its width in the middle part is 225 £25 um. The gland consists of 75-90 cells. There is a
small widening at the anterior end of the left gland. The duct is surrounded by a rosette of
conus-like cells with lighter and smoother cytoplasm originating from this widening. The
rosette is composed of 9-12 cells. The internal part of the gland is filled with secretion.

The right salivary gland originates from segment II and stretches to segments V-VI. The
length of the right salivary gland is 1238 £263 1#m. Its width in the middle part is 100+3 um.
The internal part of the gland is not filled with secretion. Cells contain lighter cytoplasm than
cells of the left salivary gland. The gland consists of 65-75 cells.

P. montium has a 2n=8(Fig.1A). The chromosomes of one pair are metacentrics, the

—

Fig.1. The chromosomes of P. montium. A-mitotic chromosomes; B-a
standard photomap of salivary gland polytene chromosomes: I-IV
chromosome numbers; IR, IL, IIR, IIL, IIIR, IIIL-chromosome arms,
N-nucleolar organazer, BR-Balbiani Rings. The centromeric regions
are indicated by arrows.
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chromosomes of two pairs are submetacentrics, and those of one pair are acrocentrics. Three
long polytene chromosomes and one short are detected in salivary gland cells. Homologs of
polytene chromosomes tightly pair along the entire lenth of the chromosomes. The
chromosomes show clearcut banding patterns, the centromeric regions are indistinct.

Chromosome 1 is subdivided into 21 regions (Fig. 1B). Markers are thick bands in regions 11,
17, 19-21. A puff is found in region 1,

Chromosome II is subdivided into 19 regions. Markers are the active regions 1, 3, 5, 6 and
also a set of bands in region 11. Staining with AgNO3; reveals the presence of one nucleolus in
chromosome IV; consequently, the giant puffs, Balbiani Rings (BR), are probably the active
regions in chromosome II (Fig 1B).

The key features of chromosome III are a set of thick bands in regions 1-3 and a light region
defined by two bands in region 15. Chromosome III is subdivided into 15 regions.

Chromosome IV is much shorter than all the chromosomes of the set and it is subdivided into
6 regions (Fig. 1B). Chromosome IV has a nucleolus.

P. montium is a highly polymorphic species. Heterozygous sequences were identified in
three arms of the long chromosomes. Inversions occurred in arms IR, IIL, IIIL (Fig. 2). Arm
IR is most polymorphic (Table 1). Five sequences were found singly or in different
combinations.

Table 1. Chromosomal polymorphism of P. montium

Arm IR IL IR 1L IR L v
sequence 11 1.1 1.1 1.1 1.1 1.1 1.1
1.2 1.2 1.2
1.3 1.3 1.3
1.4 1.4 1.4
1.5 15
2.3 2.4
24
34
4.5

The highest frequencies were observed for the following heterozygous sequences: IR1.2 (Inv
18-14), 0.36 (Fig. 2A); IR1.3 (Inv 19-16), 0.34 (Fig. 2B); IR1.4 (Inv 13-14), 0.25. Sequence
IR1.5 (Inv 19-18) was found in single individuals. Homoz}gous standard sequence IR1.1 occurs
with a frequency of 0.2. Rearrangements involved arm L in chromosome II. Five sequences are
also identified, Standard sequences IIL1,1 occurs most frequently, 0.58. All the inversion
sequences start in region 2 and end as follows: 1IL1.2, in region 5 at the boundary with region
6 (Fig. 2 D); IIL1.3, at the boundary with region 6-7; IIL1.4, in region 7-8 (Fig. 2). The
frequency of heterozygous inversion IIL1.2 is highest, 0.2; the frequencies of the other
sequences are very low. Sequences IIL1.5 (Inv 3-7) is found in one individual (Fig. 2 F). Three
heterozygous sequences are found in arm IIIL. Sequence IIIL1.2 forms from an inversion and
duplication in regions 1 (Fig. 2G). IIIL1.3 results from an inversion in region 1-3 (Fig. 2H, ]).
Sequence IIIL1.4 is found in one individual. It presumably results from a perecentric inversion
in regions 1-4 (Fig. 2.
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Fig.2. Chromosomal polymorphism in P. montium.
Chromosomal polymorphism in arms: A-C-IR, D-F-
IIL, G-I-IIIL. The centromeric regions are indicated
by arrows.

Discussion

This is the first karyological analysis of the genus Potthastia. The karyotype of a
representative of Sympotthastia, a genus closely related to Potthastia, was described by Kerkis
(1992). It appeared of interest to determine the structural differences between the karyotypes
of these related genera.

Comparisons of the karyotypes of P. montium and Sympotthastia repentina Makar. allowed us
to reveal homologies and differences. The representatives of the two species have a 2n=8, a
number probably characteristic of representatives of the subfamily Diamesinae (Petrova, 1989).
There is a correspondence between chromosome arms and partly banding patterns. The
salivary gland polytene chromosomes of the two species show clear-cut banding patterns, the
centromeric regions are indistinct. The homologs of P. montium polytene chromosomes always
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tightly pair along most of chromosome length. Analysis of banding pattern of the polytene
chromosomes demonstrated that the karyotype of S. repentina differs from that of P. montium
by deletions of entire regions and homozygous inversions. Active regions are detected in
chromosomes II and IV, but their number is different in the two species. In S. repentina, there
are two nucleoli, one in chromosome Il and one in chromosome IV (Kerkis, 1992). In P.
montium, one nucleolus is detected in chromosome IV and three BRs in chromosome II. The
bandig patterns shown by chromosome IV of P. montium and S. repentina are different in the
presence of an inversion in regions 3-5 in P. montium. In P. montium, the thickness of
chromosome IV is comparable to that of the other chromosomes of the set. In S. repentina,
chromosome IV is twice thinner than the other chromosomes (Kerkis, 1992). A similar
structure of chromosome IV has been described for the genus Sergentia (Chironominae)
(Kiknadze et. al., 1991), S. repenting is monomorphic, while P. montium is polymorphic, Five
sequences are detected in arms IR and IIL, and four in IIIL arms.

Based on this analysis, it may be concluded that the karyotypes of S. repentina and P.
montium are markedly different, although partly homologous with respect to banding patterns.
Analysis of a larger number of species of these genera is needed to detect genus-specific
features in their karyotype structure.
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