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Preliminary research on the distribution and transmission efficiency
of Rickettsia, an endosymbiont of whitefly Bemisia tabaci
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Abstract [Objectives] To detect the infection of Bemisia tabaci by Rickettsia, and the distribution and dissemination of
Rickettsia after its transmission to cowpea leaves through whitefly feeding. [Methods] Infection of the B. tabaci Q biotype
by Rickettsia, and its persistence in cowpea plants, were detected by PCR and fluoresent in sifu hybridization (FISH). [Results]
The distribution of Rickettsia was limited to the phloem vessels of cowpea leaves, Rickettsia could move along the vessels
between different leaves, and its efficiency of dissemination was highly related to the initial population size of
Rickettsia-positive B. tabaci individuals that fed on the cowpea leaves. Phylogenetic analysis based on 16S rRNA variation
showed that Rickettsia in cowpea plants and whiteflies was 100% identical. [Conclusion] Rickettsia can be horizontally
transmitted to cowpea plants through the feeding of the B. tabaci Q biotype and little genetic variation appears to be
associated with horizontal transmission from insect to host plants.
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Table 1 The reference sequences of Rickettsia 16S rRNA used in phylogenetic analysis

Rickettsia GenBank
Rickettsia group Host species Accession No. in GenBank
Adalia Adalia bipunctata FJ609400
. B Bemisia tabaci biotype B JF795501
Bellii Q Bemisia tabaci biotype Q EU760763
Candensis Coccotrypes dactyliperda AY961085
Hydra Uncultured bacterium AM 159487
Lo Curculionid weevil FJ609387
Rhizobius Kytorhinus sharpianus AB021128
. Cerobasis guestfalica DQ652596
Torix Limonia chorea AF322443
. Neochrysocharis formosa AB231472
Transitional Aulogymnus balani / skianeuros FJ609406
N/A NRO074394
Typhus N/A NR044656
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Fig. 1 PCR detection of Rickettsia in Bemisia tabaci
biotype Q
M: DNA Marker 1:ddH,O 2: Protiera 16S
rRNA 3: Rickettsia 16S rRNA

M: Molecular weight; 1: ddH,O; 2: 16S rRNA gene
of Protierai; 3: 16S rRNA gene of Rickettsia.
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Fig.2 The initial time that Rickettsia can be detected in the lower neighbor leaves after the first injection by
different whitefly populations
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0.05

Histograms with the same letters indicate no significant difference at 0.05 level by Duncan’s multiple range test. The same below.
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Fig.3 The distribution of Rickettsia in cowpea plant

Left: Fluorescence in dark field; Right: Fluorescence in brightfield.
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Phylogenetic analysis of different Rickettsia groups based on their 16S rRNA sequences (NJ tree)
GenBank

NR044656 etcetera are the sequence accession number of Rickettsia sequences in GenBank, the figures on the branch
are the percentage of confidence level.
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