


Abstract

Background

Anopheles gambiamosquitoes exhibit an endophilic, nocturnal blood feeding behavior. Despite the
importance of light as a regulator of malaria transmission, our knowledge on #®utaointeractions
between environmental cues, the circadian oscillators and the host seekinglangsfgstems of the
Anophelesnosquitoes is limited.

Results

In the present study, we show that the blood feeding behavior of mosquitoes is undexrcooatipl
and can be modulated by light pulses, both in a clock dependent and in an independent manner. Short
light pulses (~2-5 min) in the dark phase can inhibit the blood-feeding propensity of tnesqui
momentarily in a clock independent manner, while longer durations of light stiomu{atl-2 h) can
induce a phase advance in blood-feeding propensity in a clock dependent manner. Theytempora
feeding inhibition after short light pulses may reflect a masking effdghdf an unknown mechanism
which is known to superimpose on the true circadian regulation. Nonetheless, the gfimnerdies
resulted in the differential regulation of a variety of genes including thoseatga in the circadian
control, suggesting that light induced masking effects also involve clock componghtollses
(both short and long) also regulated genes implicated in feeding as welkasrdiffhysiological
processes like metabolism, transport, immunity and protease digestions. RNaked gene silencing
assays of the light pulse regulated circadian fathmrslesscryptochromeand threg¢akeout
homologues significantly up-regulated the mosquito's blood-feeding propensibntrast, gene
silencing of light pulse regulated olfactory factors down-regulated the no'squiopensity to feed on
blood.

Conclusion




































Table

Table 1: Catalog of circadian (CIR) and chemosensory (CSR) genes that showditferential

expression

Gene Name Group Transcript Array  Array  Array Array Array  Array  Array  Array

ID “a” “b” “c” “d” ‘e” “f ‘g” “h”

CK Il BETACHAIN CIR 11438 0.83 0.56 0.51 -0.15
CCCP CIR 01983 -0.77 0.56
CCCP CIR 00750 -1.44
TAKEOUT 1 CIR 04263 -1.20 -0.58
TAKEOUT 2 CIR 12703 -1.47 1.47
TAKEOUT 3 CIR 04262 -0.59 1.71
TIMELESS CIR 10787 1.67 198 0.36
D7-RELATED 3 CSR 08283 -0.59 2.33 1.95 -0.82
PRECURSOR
GUSTATORY CSR 10195 1.24 -0.18
RECEPTOR
HORMONE CSR 01352 0.76
BINDING
PHEROMONE CSR 08054 -0.55 -0.49 251 -1.07 0.26
BINDING
OBP CSR 09388 0.39 0.84
OBP 15 CSR 03307 -0.43 -0.79 -0.73
OBP 17 CSR 03309 0.49 -0.97
OBP 19 CSR 04433 -0.89 -0.89 -099 -0.81
OBP 22 CSR 10409 -1.52 -1.49 0.76
OBP 25 CSR 12320 -0.91 0.66
OBP 26 CSR 12321 -0.78 -0.84 -2.31 -1.13 -0.57
OBP 4 CSR 10489 -1.58 -0.36
OBP 47 CSR 07287 -0.96 -1.36 -0.58 -0.27
OBP 49 CSR 06075 2.14 0.39
OBP 7 CSR 01556 -1.16
PBP/GOBP CSR 08279 1.53 -0.56
PBP/GOBP CSR 08182 0.65 0.84
PHEROMONE CSR 08055 -0.75 -1.26
BINDING

The table shows the list of CIR and CSR genes that were differentiallytexhafter either light pulse-
treatment (arrays “a-f”) or blood-feeding (arrays “g” and “h”). Tog-transformed fold- differential
expression (if any) from the eight (“a” to “h”) arrays are shown. The sogmifiones (above the

threshold of £0.8; logl.75) are shown in bold. The transcript IDs have been shortened by deleting the
first 5 alphabets “AGAPOQ” and only the last 5 characters are shown. [CK: CaseiseKICCCP:

Circadian clock controlled precursor; OBP: Odorant binding protein; PBG/GO&#PorAone binding

protein/general odorant binding protein].
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