990277 N2V 9N TN

P >,
- N2'20N N1AN7 TwNn

NI WY NyIn 9ax



anything in
IEXcESS™TTT

" is likely bad.

N2'20N N1ANYT7 TYwnn
NP1 WYI Ny'an 9ax



e * 510 X nr 010 xkn 30%-2
Y12 qon nomp 5000 1ha o

MM 0n? noTp 250 awnn Yon

N2'20N N1ANYT7 TYwnn
NP1 WYI Ny'an 9ax



www.nature.com/scientificreports

SCIENTIFIC REP{E}RTS

OPEN

Received: 26 March 2018
Accepted: ¥ June 2018
Published online: 05 July 2018

Blue light excited retinal intercepts

cellular signaling

Kasun Ratnayake (), John L. Payton, O. Harshana Lakmal & Ajith Karunarathne

Photoreceptor chromophore, 11-cis retinal (11CR) and the photoproduct, all-trans retinal (ATR), are
present in the retina at higher concentrations and interact with the visual cells. Non-visual cells in

the body are also exposed to retinal that enters the circulation. Although the cornea and the lens of
the eye are transparent to the blue light region where retinal can absorb and undergo excitation, the
reported phototoxicity in the eye has been assigned to lipophilic nen-degradable materials known as
lipofuscins, which alse includes retinal condensation products. The possibility of blue light excited ratinal
interacting with cells; intercepting signaling in the presence or absence of light has not been explored.
Using live cell imaging and optogenetic signaling control, we uncovered that blue light-excited ATR and
11CR irreversibly change/distort plasma membrane (PM) bound phospholipid; phosphatidylinosital
&5 bisphosphate (PIP2) and disrupt its function. This distortion in PIP2 was independent of visual or
non-visual G-protein coupled receptor activation. The change in PIP2 was followed by an increase in
the cytosalic calcium, excessive cell shape change, and cell death. Blue light alone or retinal alone did
not perturb PIP2 or elicit cytosolic calcium increase. Our data also suggest that photoexcited retinal-
induced PIP2 distertion and subsequent oxidative damage incur in the core of the PM. These findings
suggest that retinal exerts light sensitivity to both photorecepter and non-photoreceptor cells, and
intercepts crucial signaling events, altering the cellular fate.
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400 500 600 700nm || 400 500 600 700mm || 400 5 600

Incandescent Sodium Fluorescent  Metal halide

Sunlight
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Standard light sources
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1898 UK Factory Inspector Lucy Deane warns of harmful and ‘evil’ effects of asbestos
dust
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.1911-and 1917 UK-Factory Department finds insufficient evidence to justify further
actions

1930 UK ‘Merewether Report’ finds 66 % of long-term workers in Rochdale factory with
asbestosis

1931 UK Asbestos Regulations specify dust control in manufacturing only and
compensation for asbestosis, but this is poorly implemented

1935-1949 Lung cancer cases reported in asbestos manufacturing workers

ﬁe-arch by Richard Doll (UK) establishes
workers |

esothelioma cancer identified in workers, neighborhood ‘bystanders’ and
the public in South Africa, the United Kingdom, and the United States, amongst others

=

lung cancer risk in Rochdale

1998-1999 EU and France ban all forms of asbestos
2000-2001 WTO upholds EU/French bans against Canadian appeal
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