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Collecting and analysing Culicoides saliva proteins

A

Electrospray Ionization Quadrupole Time of
Flight (QToF)-Tandem Mass Spectrometry
and Protein Identification (Mascot Search)
Langner, K. F. A., K. E. Darpel, E. Denison, B. S. Drolet, W. Leibold, P. S. Mellor, P. P. C. Mertens, M.
Nimtz and I. Greiser-Wilke (2007). "Collection and analysis of salivary proteins from the biting midge
Culicoides nubeculosus (Diptera : Ceratopogonidae)." Journal of Medical Entomology 44(2): 238-248

•Several proteins sequenced for C.
sonorensis and C. nubeculosus- proteins
not very homogenous
•Protein “ 31kDa” is a late Trypsin
-The outer coat protein of BTV (VP2) is
cleaved by Trypsin and Chymotrypsin like
proteases
-Cleavage of the outer proteins leads to
the generation of Infective Subviral
Particles (ISVP)
-ISVP have a higher infection rate for
insects and insects cells
(Mertens, P.P.C., et al., Enhanced Infectivity of
Modified Bluetongue Virus Particles for Two Insect Cell
Lines and for Two Culicoides Vector Species. Virology,
1996. 217: p. 582-593)
C. nubeculosus sequences: Langner, K. F. A., K. E. Darpel, E. Denison, B. S. Drolet, W. Leibold, P. S. Mellor,
P. P. C. Mertens, M. Nimtz and I. Greiser-Wilke (2007). "Collection and analysis of salivary proteins from the
biting midge Culicoides nubeculosus (Diptera : Ceratopogonidae)." Journal of Medical Entomology 44(2): 238248
C. sonorensis sequences: Ongoing, Proteomics Facilities, IAH, UK

Cleavage of VP2 of BTV-1 or BTV-16 is more efficient with
C. sonorensis saliva proteins than C. nubeculosus saliva proteins
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BTV-1 purified particles (2.5µg) incubated with 0.5 or
1µg of C. sonorensis (2, 3) or C. nubeculosus (4,5)
saliva proteins at 37°C for 3 hours.

BTV-16 purified particles (2.5µg) incubated with 2µg of
C. sonorensis (2) or C. nubeculosus (3) saliva proteins
at 37°C for 3 hours.

BTV-1 VP2 cleavage by C. sonorensis saliva proteins occurs at a
wide temperature range but is more efficient using higher ambient
temperature
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2 µg BTV-1 particles incubated with 1µg of C. sonorensis
saliva proteins for 2 hours at different temperatures

Amounts of enzyme and the generation of intermediate breakdown products

BTV-1 particles (2.5µg) were incubate at 37°C for 30 minutes using a range of different amounts for C.
sonorensis saliva proteins (S) , trypsin (T) and chymotrypsin (CT).
Enzyme concentrations used: S: 2,1 and 0.5µg / T:1, 0.5, 0.1 and 0.05µg / CT: 0.05, 0.01, 0.005 and
0.001µg

C. sonorensis saliva proteins increase BTV-1 particle infectivity for KC cells
and decrease infectivity for BHK cells
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2.5 µg BTV-1 particles incubated with different amounts of
C. sonorensis saliva proteins at 37°C for 3 hours, followed by
simultaneous titration in KC and BHK cells

Possible effects of the saliva proteins for BTV transmission from the
viraemic animal to the insect?

Saliva

Ideas and future work….with Culicoides

•Are saliva proteins a component of vector competence?
•Do Culicoides spp. with a higher vector competence have more proteases in
their saliva?
•Do individual Culicoides contain more proteases and does that increase the
chance of infection?
•Are all BTV-strains equally cleavable?
•Effect of Culicoides saliva proteins on other orbiviruses
Work started:
Cooperation with OVI:
Collecting saliva proteins from wild-caught C. imicola in SA

Possible effects of the saliva proteins for BTV transmission from the infected
insect to the naïve host?

Saliva

Influence of Culicoides saliva proteins on viral infectivity in the ruminant host?
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• Culicoides spp saliva proteins cause an
inflammation in the ruminant skin
• Cells of the immune system infection are
recruited to the skin by Culicoides spp. saliva,
and are a target for BTV (persistent?) infection
•Cells in the skin (endothelial cells,
lymphocytes, dendritic cells) are infected by
BTV

Ideas and future work….in the mammalian host

• Modification of the virus (e.g. by vector saliva proteases) may also
influence BTV infectivity for certain mammalian cells e.g. lymphocytes
•Infection inflammatory response cells may be an important source of virus
in the skin
•Modification of the virus (cleavage of VP2) destroys the viral
haemagglutinin and may affect the fate of virus in the mammalian host
•In which particle form is BTV present in spp. when inoculated into the skin
by a blood-feeding infected insect (virus particle or ISVP?)
•Suppression or modulation of the inflammatory response at the biting site?
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