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Abstract. A karyotypic analysis of three mosquito species Aedes excrucians,
Ae. behningi and Ae. punctor (Diptera: Culicidae). Differences in the lengths of
chromosomes, the distribution of C- and DAPI blocks of heterochromatin, and the
localization of rDNA genes on chromosomes were revealed. Aedes excrucians has the
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largest chromosome length among the three species represented. Ae. punctor differs in
the localization of rDNA on the second chromosome, while in Aedes excrucians and
Ae. behningi, TDNA genes are located on chromosome 1. All three species have
different C-banding and species-specific localization of heterochromatin DAPI blocks.
Consequently, chromosome analysis can serve as an additional mechanism for species
identification of mosquitoes of the genus Aedes.

Keywords. Aedes, karyotypic analysis, IDNA.

BUAOBAJS CHEHUP®UKA PACTIPEAEJEHUSA
I'ETEPOXPOMATHUHOBOI'O BJIOKA U JIOKAJIN3AIIUHN
pAHK B MUTOTHYECKHUX XPOMOCOMAX KOMAPOB
BUJAOB AEDES EXCRUCIANS, AE. BEHNINGI
N AE. PUNCTOR

Anekceea C.C."?, Aunpeena F0.B.!, Baccepaayd HULE.',
Cuoaraes A.K.', Crernnii B.H.'

! Tomckuii 2ocyoapcmeennviii ynusepcumem, Tomck, Poccus
2 Tabopamopus ssomoyuonnoil 2enomuxu nacexomvlx, Pedepanvbiil
uccnedosamenvckuil yeump HUnemumym yumonoeuu u cenemuxu CO PAH,
Hosocubupck, Poccus
sveta.alexx@mail.ru

AnHoranus. [IpoBeneH KApUOTUIIMYECKUI aHATW3 TpPeX BHUIOB KoMapoB Aedes
excrucians, Ae. behningi and Ae. punctor (Diptera: Culicidae). BeisiBneHbl pa3nuynsi B
mmuHax  xpomocoM, pacmpeneneHnn C- um DAPI 6nmokoB rerepoxpoMarvHa U
nokanmm3anuu reHoB pJJHK Ha xpomocomax. Taxk, Aedes excrucians nmeeT HaMOOIBIITYIO
JUIMHY XPOMOCOM CpEAd TpeX MpEICTaBICHHbIX BHIOB. Ae. punctor OTIMYacTCs
nokammsanuedi pJJHK Bo BTopoit xpomocome, B To Bpemst kak y Aedes excrucians u Ae.
behningi renst pIHK pacnomoxensl B xpomocome 1. A Takke, Bce TpH BHIA UMEIOT
pasnuuHblii C-03HANHT U BUAOCTICIM(PMYHYIO JIOKATH3AIHIO TeTepOoXpoMaTHHOBEIX DAPI
6150K0B. CrneZ10BaTeNbHO, XPOMOCOMHBIN aHAIM3 MOXET CIYKHUTh JOHOJHHUTEIbHBIM
MEXaHU3MOM BHIOBOU MACHTH(HKAIIK KOMapoB poma Aedes.

KuroueBble ciioBa. Aedes, kapuorunuuecknid ananms, pAHK.

Mosquitos from genus Aedes are carriers of human diseases. It was found
21 species from the genus Aedes in Tomsk region (south of Western Siberia,
Russia) [1] widely abundant in other countries as well. There are many
invasive species in different countries in the world [2, 3, 4, 5]. Thus, precise
species identification of this genus is very important. However, morphological
analysis and molecular data are not enough for precise identification of some
species from genus Aedes.

Karyotype analysis was performed for three species Aedes excrucians,
Ae. behningi and Ae. punctor (Diptera: Culicidae) using the mitotic
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chromosomes of imaginal discs. C-banding, DAPI staining, measuring of
lengths of the chromosomes and rDNA localization have detected species-
specific features in the examined species. The diploid mitotic chromosome set
in the imaginal discs of these species is 2n = 6. The lengths of the
chromosomes are shown in a histogram (Fig. 1).
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Figure 1. Mean lengths of each chromosome of six Aedes mosquito species
(Ae. behningi, Ae. excrucians, Ae. punctor)
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Figure 2. Metaphase chromosomes of imaginal discs of the mosquito species
Ae. behningi, Ae. excrucians, Ae. punctor. 1-3, chromosome designations;
arrows denote C-bands; scale bar, 5 um
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The corresponding histogram (Fig. 1) shows that the mean values of three
pairs of metaphase chromosomes are considerably larger in de. excrucians as
compared with other species. Calculation of the relative length and centromere
index for the metaphase chromosomes of imaginal discs for Ae. excrucians,
Ae. behningi and Ae. punctor has shown that the all three pairs of
chromosomes in the examined species are metacentric [6, 7].

Examination of the mitotic chromosomes stained with C- and DAPI stains
reveals the specific distribution of heterochromatin patterns in the
chromosomes (Fig. 2).

As it known, differential staining for heterochromatin blocks in animal and
plant mitotic chromosomes reveals distinct species specificity [8]. The
obtained data allowed us to schematize the C-banding and DAPI patterns in
mitotic chromosomes (Fig. 3).
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Figure 3. Idiograms of chromosome banding of Ae. behningi,
Ae. excrucians, Ae. punctor, (a) C-banding, and (b) DAPI:
1,2, and 3 denote chromosomes 1, 2, and 3, respectively

The analysis of rDNA locus of Ae. behningi, Ae. excrucians, Ae. punctor is
revealed that Ae. behningi, Aedes excrucians have one locus in chromosome 1
and Ae. punctor also has one loci rDNA genes but in chromosome 2 (Fig. 4).
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Ae. behningi Ae. excrucians Ae. punctor

Figure 4. Localization of rDNA in chromosomes of Ae. behningi,
Aedes excrucians, Ae. punctor. Scale bar, 5 pm.

The performed karyotype analysis of the metaphase chromosomes in
imaginal discs of three mosquito species — Ae. behningi, Ae. excrucians and
Ae. punctor, — has revealed the differences in chromosome lengths, species-
specific distribution of heterochromatin blocks and localization of rDNA genes
in chromosomes which can be an additional marker in species-level
identification of these species.
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