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1. Phototransduction in Periplaneta 2. Opsin and TRP mRNA 3. Phylogeny of arthropod trpC channels 4. Phylogeny of arthropod opsins
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® Simplified phototransduction. Light converts rhodopsin (Rh) to metarhodopsin (M), activating PLC D; G/J’//z/
via Gq. TRP and TRPL are light-activated members of the TRPC family. The step opening TRP anemob/l/s U\‘;OU LV, o0
and/or TRPL from PLC is still unknown. TRP and TRPL make similar contributions in Drosophila. Tribolium U\e 2
. . Molecular phylogenetic analysis of arthropod TRPC channels by Maximum Likelihood analysis ta UNO ©
® Properties of light-activated current in Periplaneta are more characteristic of TRPL than TRP. Abundance of Periplaneta comp.ound eye opsin and TRP was performed using 1000 bootstraps with MEGA 6 software (Tamura et al., 2013). Tree is based periplan® P\«\\)\' ov YIE
channel mRNAs. Abundances estimated from qPCR and by on MAFFT aligned full-length sequences with Drosophila TRPN channel nompC as an outgroup. APIS 3 4
® Questions for Periplaneta: (1) What are the Opsins? (2) Are homologs of Drosophila TRP and TRPL counting rea.ds n t.he retinal transcriptomes. All values Tree is drawn to scale, with branch lengths in substitutions per site. TRP channels - Red, W NS oS <
present? (3) How much does each contribute to the light-activated current? relative to retinal Actin abundance. TRPgamma channels - Green, TRPL channels -Purple. Unclassified/uncertain channels - Black. é\p\(\oﬂ ¥ VN¥E T N o, %,
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5. qPCR after in vivo RNA interference S %,
X0
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O <ZE <ZE | ED Refloct ® White LED generated l.s flashes at 10s intervals, ® RNAi of pTRP or pTRPL reduced ER(.} amplitude more slowly than pGOl. Maximum likelihood analysis of arthropod opsins using 1000 bootstraps with MEGA 6 software (Tamura et
c_% Y Y D> eriector reflected b}’ a concave white surface onto the eyes. ® RNAI f’f pITRPL was much more effective than pTRP in reducing ERG. al., 2013). Tree is based on MAFFT aligned full-length sequences with honeybee pteropsin as an outgroup.
o) N Z T % ® Electroretinograms were recorded by a sharpened ® Combined RNAi of pTRP and pTRPL gave the same effect as pTRPL alone. Opsins colors by optimum wavelengths: Purple for ultraviolet, blue and green for their respective clades.
5 = > =z 5 Y = tungsten electrode just below the corneal surface.
Q S © as D = Q- ® Recordings from the two eyes were not statistically
= n o = different, so they were pooled.
o (g_ e Z ® Each data point is the mean response during a 1s \1_mV
3 Z Z 2 Z flash, averaged for 10 responses in 12-14 eyes. 8 C on clusi ONS
c 1 = = c 1 5 ® Animals were maintained in a 13:11h light:dark e 1s °
_g A e 2 o cycle and there were no differences in response at >
& O o © o different times of day. é -
2 Q Q 2 - ® RNAI of the dominant green opsin gave a maximum O Opsins: . .
0 0 reduction of 75% in ERG amplitude. 2 o gemplageta go(r}npour;d eyes have two green opsins, pGOland pGO?2 that are homologous to cricket
GO1 pGO2 pUVO TRP TRPL - reen B and Green A.
p. P P P P > 8_ ® mRNA for pGO1 is highly represented compared to other opsins (>100x) and to most other genes.
fA‘l,l data obtained 21 days after dSRNA @ RNA (596-708 bp) matching target regions of é $ ® There is a UV opsin, pUVO, in the same clade as other insect UV opsins.
injection. Pooled mRNA from 14-16 each gene were made using PCR primers ') = ® No opsin homologous to the cricket Blue opsin was found. This correlates with the absence of any
) Y Y P P 8 P
retinas. Means of 3 qPCR runs. tailed with the T7 promoter sequence. dsSRNA 2 % specialized dorsal rim in the cockroach eye.
was synthesized using the MEGAscript Kit. @) () ® RNA interference of pGO1 strongly suppressed the electroretinogram of the whole compound eye.
Hole made with . % =
27g needl 4pg dsRNA in inj i inj QO Light-activated TRP channels:
g neeale 1uL, sali ® Control (shaminjected) animals were injected o ight-activate channels:
K pL safine with cockroach saline. - ® pTRP and pTRPL channels homologous to Drosophila dTRP and dTRPL channels are both present.
8 ® pTRPL mRNA is more strongly represented than pTRP (about 10x more).
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4“9 pGO1 -dsRNA ;" ® RNAI of pTRP weakly suppressed the ERG, but RNAi of pTRPL strongly suppressed the ERG.

® These data agree with electrophysiological evidence that light-activated current in Periplaneta eyes is
mainly carried by pTRPL channels.

® Injected animals returned to a cage under
normal conditions (food, water, 13:11h
light:dark cycle).

Custom-made
injector (glass

Days after injecting 4 ug pTRP or pTRPL dsRNA

_I:liclroet:.lectroie ® This contrasts with Drosophila, where at least half the current is carried by TRP channels.
plastic pipet) ® RNAi reduced green opsins by 97%, TRP and 10 ® We hypothesize that different TRP/TRPL ratios in insect eyes may allow adaptation to different
TRPL channels by 90%. DayS after InJeCtlon (1 IJ L) ) ) . E E visual environments and lifeStyleS.
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