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ABSTRACT

Anopheles nigerrimus Giles, 1900 and Anopheles nitidus Harrison, Scanlon, and
Reid, 1973 belong to the Hyrcanus Group of the Myzorhynchus Series, and have wide
distributed in Thailand and some countries in East, South and Southeast Asian regions.
Anopheles nigerrimus is a suspected vector of Plasmodium vivax and secondary vector
of Wuchereria bancrofti, and An. nitidus is a vicious biter of humans and an economic
pest to livestock. The morphological characteristics of adult females of both species
exhibit overlapping that leads to misidentification. Even though genetic diversity at the
chromosomal level of both species has been reported, there is still a complete lack of
directed systematic knowledge of genetic proximity among karyotypic variants within
these taxa. Hence, a systematic investigation of genetic proximity among karyotypic
forms of An. nigerrimus and An. nitidus was carried out in this study, by using cross-
mating experiments related to DNA sequence variations of ribosomal DNA (second
internal transcribed spacer, 1TS2) and mitochondrial DNA (cytochrome c oxidase
subunit I and 11, COI and COII).

A total of thirteen isoline colonies of An. nigerrimus were established from

individual wild-caught females collected from cow-baited traps at 4 (Lampang, Ubon



Ratchathani, Songkhla and Nakhon Si Thammarat provinces) locations and 1 allopatric
(Ratanakiri province) location in Thailand and Cambodia, respectively. Three types of
X (X1, X2, X3) and 4 of Y (Y1, Y2, Y3, Y4) chromosomes were recovered, according to
differing amounts of extra heterochromatin. Four Kkaryotypic forms were designed
depending upon apparently distinct figures of X and Y chromosomes, i.e., Form A (X4,
X2, X3, Y1), B (X2, X3, Y2), C (X1, Y3) and D (X3, Y4). Form C and D were new
metaphase karyotypes discovered in this study. Form A appeared to be common in both
Thailand and Cambodia. Form B and D were found to be rather specific to southern and
northeastern Thailand, respectively, whereas Form C was confined somewhat to
Cambodia. Hybridization experiments among the 8 isoline colonies, which were
representative of 4 karyotypic forms of An. nigerrimus, demonstrated genetic
compatibility in giving viable progenies and synaptic salivary gland polytene
chromosomes through Fo-generations. These results elucidated the conspecific
relationship, comprising 4 cytological forms within this taxon. Supportive evidence was
confirmed further by very low intraspecific sequence variations (average genetic
distance = 0.002-0.007) of the nucleotide sequences in ribosomal DNA (ITS2) and
mitochondrial DNA (COI and COll).

A total of twenty-one isoline colonies of An. nitidus were established from
individual wild-caught females collected from cow-baited traps in Phang Nga and Ubon
Ratchathani provinces of Thailand. Three types of X (X1, Xz, X3) and 5 of Y (Y1, Y2,
Y3, Y4) chromosomes were recovered. Five karyotypic forms were designed, i.e, Form
A (X1, Y1), Form B (X1,Y2), Form C (X2, Y3), Form D (X1, X3, Y4) and Form E (X1, X2,
X3, Ys). Forms A, B and C were confined to Phang Nga province, whereas Forms D and
E were restricted to Ubon Ratchathani province. Cross-mating experiments among the 5
isoline colonies, which were representative of 5 karyotypic forms of An. nitidus,
revealed genetic compatibility by providing viable progenies and synaptic salivary
gland polytene chromosomes through F2-generations. The results suggest that the Forms
are conspecific and An. nitidus comprises five cytological races. The very low intra-
specific sequence variations (average genetic distances = 0.002-0.008) of the nucleotide
sequences in ribosomal DNA (ITS2) and mitochondrial DNA (COI, COIl) among the
five karyotypic forms gave very good supportive evidence.



