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Species of the Subgenus Dendromyia Theobald and
Other Species of the Genus Wyeomyia Theobald
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An eletrophoretic analysis of three species of the subgeendromyia (Wyeomyia luteoventralis,
Wy. ypsipolaand Wy. testei)and three species belonging to different groups in the géfyeemyia
(Wy. negrensis, Wy. mystemnd Wy.confusa)was performedEight enzyme loci were analyzed. High
values of genetic identity were detected among the species of the siligyaoesyia: Wy. luteoventralis,
Wy. ypsipolaandWy. testei(mean value 0.63). On the other hand Malues of genetic identity were
observed amon@fy. negrensis, Wy. mystendWy. confusa(mean value 0.23), suggesting that they
belong, at least, to distinct subgenera within the Gé&Wlysomyia The UPGMA phenogram revealed
the grouping of th®endromyiaspecies, while the others clustered at lower identity levels.
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Most Neotropical Sabethini belong to the ge<cies shares with oth®¥yeomyispecies. The pur-
nus WyeomyiaTheobald. These diurnal sylvatic pose of this study is to perform a comparative
mosquitoes may be vectors of arboviruses in thallozyme analysis and to estimate genetic similari-
Neotropical region (Hervé et al. 1986). The subties among these species and other related
genusDendromyiaTheobald holds most speciesWyeomyiaspecies. The level of genetic similarity
in the genu¥WeomyiaThe subgenudendromyia is expressed by identity valud$ (Nei 1972), and
was previously considered to be composed of 48n be used to determine taxonomic relationships.
species, the majority of which were superficiallyThe technique of allozyme eletrophoresis has been
described from only a few specimens. In generasuccessfully and widely used to assist in resolving
the immature stages and the morphological chataxonomic problems and to infer on genetic rela-
acters of males and females@éndromyiaspe- tionships (Bullini 1982, Thorpe & Solé-Cava
cies are poorly known or are unknown. Thereford994). In the present report we compare six spe-
the phylogenetic relationships among species in thates, three from the subgenDendromyiaand
subgenu®endromyiaremain obscure. three other species previously included in differ-

Currently, six nominal species are recognizeént groups or series in the subgeBendromyia,
as belonging to the subgenDendromyia Wy. as proposed by Lane and Cerqueira (1942).

luteoventralisTheobald (the type-species of MATERIALS AND METHODS
Dendromyid, Wy. ypsipoladDyar,Wy. jocosaDyar . ] )
& Knab, Wy. testeiSenevet & Abonnend\Vy. Multilocus enzyme eletrophoresis was carried

trifurcata Clastrier and\y. complos®yar (Motta  Out in agarose gels with adult specimens, as de-
& Lourenco-de-Oliveira 1995). An extensive mor-sctibed by Momen and Salles (1985) with the modi-
phological analysis and redescription of immaturdications of Rosa-Freitas (1988). _
stages as well as both males and females of these The allozyme study compared three species of
six species (unpublishedfta) showed that they Dendromyia(Wy. luteoventralisWy.ypsipolaand

share more characters than the group of six spéd. testgiand three species belonging to the fol-
lowing groups or “series” (Lane & Cerqueira

1942): series Prosopolepi&d. confusd utz), se-
ries Cleobonnea/Mfy. negrensi§&ordon & Evans)
*Corresponding author. Fax: + 55-21-290.9339 and series Dendromyi&My. myste®yar).
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ing localities in Brazil: Porto Velho, State oflocusand the observed mean heterozigozity of 0.23,
Rondénia; Manaus, State of Amazonas; Belémyhich was the highest among the analyzed spe-
State of Para; Peixoto de Azevedo, State of Maitmes.Wy. ypsipolaresented only one polymorphic
Grosso; Itaguai, Nova Friburgo and Guapimirimlocus(PGM), and the values were 12.5, 0.042 and
State of Rio de Janeiro; S&o Paulo, State of S4a3 respectively (Table ).

Paulo, and Joinville, State of Santa Catarina. The Values of genetic identities (I) and distances
number of individuals analyzed varied accordingD) (Nei 1978) between the species are listed in
to species and locality (Table ). Table Ill. High values of genetic identity were de-

Twenty-six enzymes were tested in differentected among thBendromyiaspecies Wy. testei
buffer systems: citric buffer (ODH, ALDH, ADH, Wy. luteoventraliandWy. ypsipolalmean value
ACP, LEDH, LDH, ACON, GDH, MPI, G6PDH, 0.63). On the other hand, lowvalues were ob-
PEP, PEPDa EST, NH and HK); maleic buffer served amondVWy. negrensisWy. mysteandWy.
(ADH, MPI, G6PDH, PEP1, HK and HBDH); and confusa (mean value 0.23). The UPGMA
phosphate buffer (LEDH, MPI, G6PDH, PEP2 phenogram constructed with identity values dem-
NH, GOT and HBDH). Only seven of the enzyme®nstrated a grouping oily. luteoventralisWy.
were scorable, by producing sharp, defined bangpsipolaand Wy. testeiwhile other species clus-
comprising a total of eight enzymalici. Enzymes tered at lower identity levels.
and buffer systems used were: (1) tris - maleic
buffer 0.1 M (pH 7.4): malic enzyme 1.1.1.40 o _DISCUSSlON .

(ME), isocitrate dehydrogenase 1.1.1.42 (IDH) and  This is the first allozyme analysis performed
phosphoglucomutase 2.7.5.1. (PGM); (2) phosvith Neotropical species dfyeomyia In the
phate buffer 0.2 M (pH 8.0): malate dehydrogecourse of this study, we found that several enzyme
nase 1.1.1.37 (MDH), glucose phosphate isomeraSgstems used in similar analyses of other culicid
5.3.1.9 (GPI) and fumarate hydratase 4.2.1.mosquitoesAnophelesRosa-Freitas et al. 1990,
(FUM) and (3) tris citric 0.2 M (pH 8.1): 6- Narang et al. 1991Culex Humeres et al1990;
phosphogluconate dehydrogenase 1.1.1.44 @edesNielsen et al1995) did not produce read-
PGDH). able bands.

Allozyme data were analysed using the genetic The limited number of enzymatiaci analyzed
computer program BIOSYS - 1 (Swofford & may not prc_Jvide the best estimate of variatipn that
Selander 1981). Levels of heterozygosity and g&ctually exists between the assayed species. Re-
netic distances and identities (Nei 1978) were es@ardless, the results of the allozyme analysis still
mated for all species analyzed. The genetic iden@greed with the morphological studies and the sub-
ties were then used to build a phenogram using t€guent taxonomic treatment by Motta and
unweighted pair group mean analysis (UPGMA}-ourenco-de-Oliveira (1995) for species belong-

(Sneath & Sokal 1973). ing to the subgenudendromyia.
RESULTS The highest percentage of polymorphaci

(Table 1) was observed MY. confus487.5%).
One out of the eigHoci analyzed - GPI - was The percentage of polymorpHaci in this species
monomorphic in all species. FUM was monomoris higher than those found in some mosquitoes,
phic in five species except Wy. confusawhile  such a#\n. albimanug55%, according to Narang
PGM was polymorphic in all species (Table I). et al.1991),An. aquasali§27%, Flores-Mendoza

Enzymes that presented polymorpbici were:  1994) andAn. pseudopunctipennfganging from
in Wy. testei(PGM, IDH 1 and 2, ME and 6- 12.1% to 78.8%, Manguin et al. 1995). Alterna-
PGDH),Wy. negrensi§MDH, PGM, IDH 1 and 2 tively, Wy. ypsipolgresented a low percentage of
and ME)andWy. myste@MDH, PGM, IDH 2, ME  polymorphicloci (12.5%).
and 6 PGDH). The frequency of polymorplaci The mean heterozygosity values found for the
was 62% for these three species; the mean heteroapalyzedWyeomyiaspecies are within the range
gosity values were 0.13, 0.08 and 0.13, and mearserved for other mosquito groups, such as
number of alleles pdocuswere 2.3, 1.9 and 2.3, AnophelegNarang et al. 1991, Flores-Mendoza
respectively (Table II). 1994).

Except for GPI, the majority of enzymes was Among the species currently included in the
polymorphic (87.5%) inMy. confusawith mean subgenuDendromyia(Wy. luteoventralisWy.
heterozygosity of 0.082 and a mean number of 2y§sipolaand Wy. testdi high values of genetic
alleles pefocus InWy. luteoventralisix lociwere identity were obtained (Table 1lI). This reinforces
polymorphic (MDH, PGM, IDH 1 and 2, ME and the conclusion from morphological analysis, that
6 PGDH) and the percentage of polymorgbim  these three species comprise a distinct group within
was 75%, with the mean number of 2.0 alleles pdéhe genu$\yeomyialn addition, the highestvalue
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TABLE |

Allele frequencies for polymorphic enzyrteei in Wyeomyia negrensigly. mystesMy. confusaWy.
luteoventralis Wy. ypsipolaandWy. testeiNumber of specimens tested in parenthesis

Species and populations

Locus Wy. negrensis Wy. mystes Wy. confusa Wy. luteoventralis ~ Wy. ypsipola Wy. testei
Manaus (14) Itaguai (39) Sé&o Paulo (2) Belém (6) Belém (2) Porto Velho (38)
Peixoto de Nova Friburgo (7) Porto Velho (4)
Azevedo (27) Guapimirim (14) Peixoto de
Belém (6) Joinville (17) Azevedo (3)
MDH (39) (39) (37) ?3) 9 (37)
A .013 .000 .000 .000 .000 .000
B .987 .064 .014 .500 .000 .000
C .000 .000 .986 .000 .000 .000
D .000 .936 .000 .500 1.000 1.000
PGM (32) (30) (25) 5) 9 (32)
A .000 .000 .020 .000 .000 .188
B .000 .000 .000 .000 .000 .203
C .891 .000 .040 .000 .000 .000
D .000 .000 .140 .100 111 531
E .078 .000 .780 .600 .389 .016
F .031 .900 .000 .000 .500 .016
G .000 .050 .020 .300 .000 .047
H .000 .050 .000 .000 .000 .000
IDH1 (41) (26) (39) 5) 9) (38)
A .000 1.000 .000 .000 .000 .013
B 122 .000 .013 .300 .000 .000
C .000 .000 . 987 .700 1.000 974
D .854 .000 .000 .000 .000 .013
E .024 .000 .000 .000 .000 .000
IDH2 (40) (39) (39) (5) (9) (35)
A 313 .000 .026 .400 1.000 .000
B .688 .526 .962 400 .000 .000
C .000 462 .013 .000 .000 .029
D .000 .000 .000 .200 .000 971
E .000 .013 .000 .000 .000 .000
ME (37) (39) (30) (6) 9) (34)
A .081 .000 .000 .000 .000 .000
B .000 .000 .033 .000 .000 .000
C 919 .013 .000 .833 .000 .206
D .000 .013 .000 167 1.000 794
E .000 .026 .967 .000 .000 .000
F .000 .949 .000 .000 .000 .000
FUM (31) (32) (30) 2) (9) (30)
A .000 1.000 .000 .000 .000 .000
B .000 .000 .100 1.000 1.000 1.000
C .000 .000 .900 .000 .000 .000
D 1.000 .000 .000 .000 .000 .000
GPI (31) (32) (30) (6) (9) (28)
A .000 .000 .000 .000 .000 1.000
B 1.000 1.000 1.000 1.000 1.000 .000
6PGD (31) (30) (26) 4) 9) (25)
A .000 .000 .058 .000 .000 .000
B .000 .000 .904 .500 .000 .940
C 1.000 .017 .000 .000 .000 .000
D .000 917 .019 .500 1.000 .060
E .000 .067 .019 .000 .000 .000
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TABLE Il

Measures of genetic variation Wlyeomyia negrensigy. mystesiy. confusaWy. luteoventralis
Wy. ypsipolaeand Wy. testei

Species Mean sample Mean No. of Percentage Meztarozygosity

size perlocus alleles per ofoci Direct-count Hdywb

locus polymorphic? expecte

Wy. negrensis 35.3 1.9 62.5 .081 134
(1.6) (.3) (.045) (.056)

Wy. mystes 33.3 2.3 62.5 127 .136
(1.8) (.4) (.057) (.061)

Wy. confusa 32.0 2.6 87.5 .082 A17
(2.0) (.5) (.027) (.044)

Wy. luteoventralis 4.5 2.0 75.0 .233 407
(.5) (.3) (.079) (.098)

Wy. ypsipola 9.0 1.3 125 .042 .078
(.0) (.3) (.042) (.078)

Wy. testei 324 2.3 62.5 .133 151
(1.6) (.6) (.074) (.081)

a alocusis considered polymorphic if more than one allele was detettadbiased estimate (see Nei 1978).

TABLE llI

Estimates of Nei’'s (1978) unbiased genetic identity (above diagonal) and genetic distance (below diagonal) for
Wyeomyia negrensis8Vy. mystedMy. confusaWy. luteoventralisWy. ypsipolandWy. testei

Species 1 2 3 4 5 6
1 Wy. negrensis okkkk 214 .255 478 .190 .029
2 Wy. mystes 1.542 ekl .223 .383 464 153
3 Wy. confusa 1.368 1.502 ikl .543 .339 .289
4 Wy. luteoventralis .738 .959 .610 Fhxxx 762 .573
5 Wy. ypsipola 1.661 768 1.080 272 ok 551
6 Wy. testei 3.525 1.880 1.241 .556 .596 ik

20 33 .47 .60 .73 .87 1.00

l ] l ] | | ]

Wy. testei

Wy. luteoventralis

Wy. ypsipola

Wy. confusa

Wy. mystes

Wy. negrensis

| I | | | | ]

.20 33 47 .60 73 .87 1.00

Phenogram of genetic relationships am@ygomyia negrensigy. mysted\Vy. confusaWy. luteoventralisWy. ypsipolandWy.
testei,using unweighted pair-group (with arithmetic mean) clustering of Nei (1978) identities.
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