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Abstract

Wolbachia spp. are maternally inherited rickettsiae that infect both germ cells and somatic cells of various arthropods. They
have been found to infect more than 16% of insect species, as well as a number of other invertebrates such as mites, isopods, and
filarial nematodes. Infection by Wolbachia is distinguished by its ability to modify host reproductive phenotypes including
cytoplasmic incompatibility, parthenogenesis, and feminization. Recent studies on interactions between Wolbachia and hosts have
shed light on: (1) its potential role in rapid speciation of the host; (2) its ability to alter early development and mitotic processes of
the host; (3) its significance in spreading desirable genetic modifications in an insect population, and the subsequent inhibition of
insect populations and/or vector competence; and (4) developments of new strategies to control infection of filaria in which
Wolbachia is usually harbored and eventually becomes essential to the nematodes. In this report, the application of Wolbachia for
the management of vector-borne diseases through transgenic techniques is also discussed.
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Fig. 1. A. Electron micrographs showing Wolbachia in a developing egg of Aedes albopictus (bar = 800 nm).
B. Higher magnification of Wolbachia with various shapes in the oocyte (bar = 300 nm). FE, follicular

epithelium; N, nucleus; O, oocyte; W, Wolbachia.



1981) Wolbachia

(peptidoglycan) (Hayes and

Burgdorfer, 1981)
(nucleoplasm)

(cortical layer) (medullary

layer) (ribosome)

(nucleoid

body) (Hayes and
Burgdorfer, 1981)

Wolbachia

( )
(Wright and Barr, 1980; Hayes and

Burgdorfer, 1989; Louis
1989) Wolbachia

and Nigro,

(Peixoto et al., 2001)

Wolbachia
16S rDNA ftsZ wsp
(O'Neill et al., 1992, 1993; Sironi et al.,
1995; Cui et al., 1999)

(Taylor et al.,
1999)
Wolbachia
Wolbachia
80 17
(isopods) L7}
Wolbachia (Johanowicz and Hoy,
1995; Werren, 1997)
(Nematoda)

Wolbachia (Sironi et al., 1995;

Taylor and Hoerauf, 1999; Taylor,
2000) (Neotropical
region) 16 Wolbachia
( ) (Coleoptera)
(Diptera) (Hemiptera)
(Homoptera) (Hymenoptera)
(Lepidoptera) (Orthoptera)

(Werren et al., 1995; Werren, 1997)
(Neotemperate region)
(Werren, 1997)

(Werren et al.,
1995) L7y
Wolbachia (Johanowicz and Hoy 1995;
Taylor and Hoerauf, 1999)

(Vertical transmission)
Wolbachia
(Armadillidium vulgare)
Wolbachia
(O'Neill et al., 1992;
Werren et al., 1995)

Wolbachia
A B (group)
(subgroup)

Wolbachia (Kittayapong et al., 2000)

Wolbachia
(Aedes
albopictus) Wolbachia
(Drosophila simulans) (Braig et al.,
1994)
Wolbachia
Wolbachia

Wolbachia 3



Wolbachia ( Bourtzis and O' Neill, 1998)
Table 1. Host spectrum and phenotypes of the endosymbiont Wolbachia (modified from Bourtzis and O’ Neill, 1998).

Host of Wolbachia Phenotype

Phylum Nematoda
Class Phasmidia
Order Spirurida
Family Filariidae unknown
Phylum Arthropoda
Class Crustacea
Order Isopoda

Family Armadillidiidae F
Family Oniscidae F
Family Ligiidae F
Family Porcellionidae F, Cl
Family Sphaeromatidae F
Class Arachnida

Order Acari
Family Phytoseiidae unknown
Family Tetranychidae Cl

Class Insecta

Order Coleoptera
Family Chrysomelidae unknown
Family Cleridae unknown
Family Curculionidae Cl
Family Dermestidae unknown
Family Tenebrionidae Cl

Order Diptera
Family Calliphoridae unknown
Family Culicidae Cl
Family Drosophilidae Cl
Family Glossinidae unknown
Family Neriidae unknown
Family Psychodidae unknown
Family Stratiomyidae unknown
Family Tephritidae) Cl

Order Hemiptera
Family Reduviidae unknown
Family Delphacidae Cl

Order Hymenoptera
Family Agaonidae unknown
Family Aphelinidae P
Family Apidae unknown
Family Braconidae unknown
Family Cynipidae unknown
Family Encyrtidae unknown
Family Eulophidae unknown
Family Eucoilidae P
Family Formicidae unknown
Family Proctotrupoidae Cl
Family Pteromalidae Cl, P
Family Sphecidae unknown
Family Trichogrammatidae P

Order Lepidoptera
Family Nympahalidae unknown
Family Pyralidae Cl

Order Orthoptera
Family Gryllidae unknown
Family Tettigonidae unknown

CI, cytoplasmic incompatibility: P, parthenagenesis , feminization
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Fig. 2. Detection of Wolbachia genes using poly merase chain reaction. M, DNA marker; Lane 1, Insect
mitochondrial 12S rRNA (control; 400 bp); Lane 2, 16S rDNA (900 bp); Lane 3, ftsZ gene of group A
(955-957 bp); Lane 4, ftsZ gene of group B (955-957 bp); Lane 5, wsp gene (590-632 hp).
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Fig. 3.

Two types of cytoplasmic incompatibility. A Unidirectional: Cytoplasmic incompatibility occurs when an
infected male mates with an uninfected female (shown in the square). Symbols with black dots represent an
infected individual. B. Bidirectional: Cytoplasmic incompatibility also occurs when mating occurs between
hosts infected by different strains of Wolbachia (black or white dots) (modified from Beard et al., 1993).
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ABSTRACT

Wolbachia spp. are maternally inherited rickettsiae that infect both
germ cells and somatic cells of various arthropods. They have been found to
infect more than 16% of insect species, as well as a number of other
invertebrates such as mites, isopods, and filarial nematodes. Infection by
Wolbachia is distinguished by its ability to modify host reproductive
phenotypes including cytoplasmic incompatibility, parthenogenesis, and
feminization. Recent studies on interactions between Wolbachia and hosts
have shed light on: (1) its potential role in rapid speciation of the host; (2) its
ability to alter early development and mitotic processes of the host; (3) its
significance in spreading desirable genetic modifications in an insect
population, and the subsequent inhibition of insect populations and/or vector
competence; and (4) developments of new strategies to control infection of
filaria in which Wolbachia is usually harbored and eventually becomes
essential to the nematodes. In this report, the application of Wolbachia for
the management of vector-borne diseases through transgenic techniques is
also discussed.

Key words: Wolbachia, endosymbiont, cytoplasmic heredity, arthropod.



