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SupplFig. 1. Temporal schematic of illumination for long day and short day experiments. (a,b) longday (16:8
LD) experiment entrained under “white” light including UVA (a) and “white” light with filter-reduced UVA (B). (c-
f) short day (c,d- LDS8:16) and equal daylength (e,f- LD12:12) experiments. As worms are normally grown at LD
16:8, shorter daylength are achieved by gradually decreasing daylength from longday. The gradual decrease is
performed to avoid confounding the worms’ circalunar entrainment. PD — Preparation day, ED — Experimental day.
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For light spectra: Extended Data Fig.4.
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SupplFig. 2. Individual actograms of c-opsinIAs
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homozygous, heterozygous and wildtype siblings under long

day, including strong UVA. Individual double-plotted actograms. 5 daysof LD followed by 5 days of DD (shaded).
Genotypes as indicated. Y-axis: days.



a longday + UVA : c-opsin1**

c-opsin1** #1 c-opsin1** #2 c-opsin1** #3 c-opsin1** #4
ZT(hr) 0 16 0 16 0 ZT(hr) O 16 0 16 0 ZT(hr) O 16 0 16 0 ZT(khr) 0 16 0 16 0
[ — _— [ I _— [ I I [ I -

-l L L w M w Al
SR 'Y 'WUUSENT S G WU AU | | NN SR || W |
ik PUHI P UL || P | - "
A A A -

c-opsin1** #5 c-opsin1** #6 c-opsin1** #7 c-opsin1** #8
ZT(hr) 0 16 0 16 0 ZT(hr) O 16 0 16 0 ZT(hn O 16 0 16 0 ZT(hn) O 16 0 16 0
[ | L [ — L [ | L
] M. TV ¥

1 h;_mldhl‘_l__LL
. | T
2o ; 2 22 2 L I P |
o o ‘

G IO ) u‘J . VN I 3 _LA_J_A_A_I.J

1.l ad N 1

a
E

Days

Days

c-opsin1** #9 c-opsin1** #10 c-opsin1** #11 c-opsin1** #12

ZT(h) 0 16 0 16 0 ZT(hr) O 16 0 16 0 ZT(hr) O 16 0 16 0 ZT(hn 0 16 0 16 0
[ i T [ I | [ | - . —
L.A_nAl. [ ¥ 155 0N A_IL m.LJ__L L.M__AM
1L_A.4_)..l.1.£_k‘_‘_,m.“ TRk oy LJ RSV I NP 1‘)1_1_1_._]&.114_}._.1..“ 1LA_“..__.;JN-__M.“

o ° o 0
7 2LM—_-_.AAM44_L~~‘HH-IL&I & 2ks s g oz 72 T 2L.._‘Lm_xg_u_u‘

o [=] [=] o

3L4_1.4.._.m.lm ] . 3L____L_ 3l_ .x_.,._l__‘

c-opsin1** #13 c-opsin1* #14 c-opsin1** #15
ZThy 0 160 160 ZT(y 0 160 160 2zZT(n 0 160 160
[ . = [ . ] [ | ]

o] Y 1 . Al
U W USSNY R YTV | ) PR IR N S
L. .} f A PR W fo. N T
— N A

Supplementary Figure 3 cont.
Page 1



b longday + UVA : c-opsin14%47

c-0psin 1447 #1

ZT () 16 0 16 [

c-opsin1%47 #2

c-0psin1*47 #3

C-0psin1*47 #4
0 16 0 16 0

ZT(hn) 0 16 0 16 0 ZT(hn 0 16 0 16 0
T _— [ I _— [ | _— | -
. o e .
1 1L,u.kn_u.A.lAL_LJ_LL;A,L.uu 1LA_;.__A‘.1¢..11M.L.A...LL;.. 1 [ i .L Lo
P 0 I I I I 0 | o
= 2 z 2l z 2 = 2
[=] o o [=]
3 SLJ_LA_..A.‘I.._I k. l__.JAlA_IA | DR A
C-0psin14947 #5 c-0psin1*7 #6 c-0psin1*47 #7 c-0psin1*/47 #8
ZT(hr) O 16 0 16 0 ZT(hn 0 16 0 16 0 ZT(hn 0 16 0 16 0 ZT(hr) O 16 0 16 0
[ | L] [ L] [ | L] ]
m.«...‘ulul L..._._‘._.MLM L__..._L_‘.Ahu..n L.AJ_._‘_L_L
1 i‘_u.‘n‘_h.‘uLL_kn_m Amm 1 L__“_A..sl.w‘_n..‘u.. | CTTTCTU W (ST, 1 LLLA_.__LL‘AL.__L
: /WA SRR WU W . J— |
- DV | RS ] P b ) WURET SRR VTGINTIY VR VIRV I I ! B ok o ellool
o o o o
3@ Su..._“_‘_.ln 1Y W PIY W Y A 3&.._“~L
c-opsin14447 #9 c-opsin14¥47 #10 c-opsin 1447 #11 c-opsin1*47 #12
ZT(hr) 0 16 0 16 0 ZT(hn 0 16 0 16 0 ZT(hn 0 16 0 16 0 ZT(hr) O 16 0 16 0
[ T _— [ _—— [ I _— _——
w [ PONY | LA‘A_A_A_._LM eaeanideo Al
1L‘_4“_.....Auuu.u._‘.1_._.._..)...l.g Tl A ‘J. b ._‘_LJL‘_.L-.___._A_..J. Thoatas s AL e Al
£ w E J_ J- 2 h A_.LL k 2
T2 ® i L T oA S | SEUS SO W U1 7 UM DAY YT O 1
o o o o
Shimsauade s duan 3L._..;L_.A...4L_A.l (| ST x._..wk b P PR T Y
c-0psin1447 #13 c-0psin1447 #14 c-opsin1%47 #15 c-opsin1%47 #16
ZT () O 16 0 16 0 ZT(hn) 0 16 0 16 0 zT(h) O 16 0 16 0 ZT(h) O 16 0 16 0
[ I I [ B I [ . I [ — |
LJ.UJA.A.” (- .....-...AL.; l-._k ._*._.uluu [EEWE LANL
1LMI..J‘J&&A..J|‘ | O AL . .,AMMJ;...L 1'.4___Lmk_.__4.lma. Tl AJJ,,,&‘.LAA4ALAJ
E L_uu J_Lllhu J e A.J‘ 2 L___JLA“_A_A_M 2 LL m
= 2l N J__A‘JAJ i S TP P 21 1 | = 2 Fohad Y
[=] o o [=]
3‘1.1; | .I 3 L | SR Y 3[ ._,A._u.l'n
c-0psin14¥47 #17 c-opsin14¥47 #18 c-opsin1447 #19 c-0psin14¥47 #20
ZT(hr) O 16 0 16 0 ZT(hn 0 16 0 16 0 ZT(hn 0 16 0 16 0 ZT(hr) O 16 0 16 0
[ L I [ — = [ = I | L]
L__L_.._AJ.L I NS [ R ¥ T T | SRR W T
1k 1|-|A I L] S NN T Y TR T IRV Y L1 TR TR TP
£2 l l T 2t a b tiid a )b %2;;“44__@4._‘“1” §2 RSO VT IS P WP
| S, ...._l_ [c SR AT 3___._._1;... | I

Cc-opsin 1447 #21

ZT (hr) ? 16 0 16 0

o
N A

Supplementary Figure 3 cont.
Page 2

A8/47

SupplFig.3. Individual actograms of c-opsini transheterozygous and wildtype under longday, including

A8/47

strong UVA. 3 days of LD. Individual double-plotted actograms plot of c- opsinl e (A) and c-opsinl (B).

Genotypes as indicated. Y-axis: days.
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Supplementary Figure 4

filter-reduced UVA. 5 days of LD. Genotypes as indicated. Y-axis: days.
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Supplementary Figure 5

SupplFig.5. Individual double-plotted actograms of c-opsinIAs and corresponding wt under short day,
including strong UVA. 5 days of LD. Genotypes as indicated. Y-axis: days.
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Supplementary Figure 6

filter-reduced UVA. 5 days of LD. Genotypes as indicated. Y-axis: days.
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Longday experiment-16:8LD
Comparison One-way ANOVA (Sidak’s multiple correction test) Significant? Summary Adjusted P-value
c-opsin1*"* LD+UVA(0-8hrs)vs. c-opsin1** LD-UVA(0-8hrs) No ns 0.9837
LD+S;7Ap\sl:’I1.;*-UVA c-opsin1**LD+UVA(8-16hrs)vs. c-opsin1** LD-UVA(8-16hrs) No ns 0.9998
c-opsin1** LD+UVA(16-24hrs)vs. c-opsin1™* LD-UVA(16-24hrs) Yes ol <0.0001
c-opsin1~LD+UVA(0-8hrs)vs. c-opsin1 LD-UVA(0-8hrs) No ns >0.9999
LD+J\',°A”:;'”$_UVA c-opsin1-LD+UVA(8-16hrs)vs. c-opsin1-LD-UVA (8-16hrs) No ns 0.9957
c-opsin1” LD+UVA(16-24hrs)vs. c-opsin1” LD-UVA(16-24hrs) No ns 0.9761
LD+UVA c-opsin1** LD+UVA(0-8hrs)vs. c-opsin1” LD+UVA(0-8hrs) No ns 0.9898
c-opsin1** vs c-opsin1” c-opsin1**LD+UVA(8-16hrs)vs. c-opsin1* LD+UVA(8-16hrs) No ns 09616
c-opsin1** LD+UVA(16-24hrs)vs. c-opsin1* LD+UVA(16-24hrs) Yes i <0.0001
LD-UVA c-opsin1** LD-UVA(0-8hrs)vs. c-opsin1~ LD-UVA(0-8hrs) No ns 0.9111
c-opsin1** vs c-opsin1* c-opsin1** LD-UVA(8-16hrs)vs. c-opsin1” LD-UVA(8-16hrs) No ns 0.9859
c-opsin1** LD-UVA(16-24hrs)vs. c-opsin1* LD-UVA(16-24hrs) No ns 02644
Shortday experiment - 8:16LD
Comparison One-way ANOVA (Sidak’s multiple correction test) Significant? Summary Adjusted P-value
c-opsin1** SD+UVA(0-8hrs) vs. c-opsin1** SD-UVA(0-8hrs) No ns 0.7789
. +5§/ﬁing[/;-um c-opsin1** SD+UVA(8-16hrs) vs. c-opsin 17 SD-UVA(8-16hrs) No ns 0.9328
c-opsin1** SD+UVA(16-24hrs) vs. c-opsin1*/* SD-UVA(16-24hrs) No ns 0.9863
c-opsin1”-SD+UVA(0-8hrs) vs. c-opsin 1 SD-UVA(0-8hrs) No ns 0.9989
smlf\',‘;”‘fs""s’;_um c-opsin 1+ SD+UVA(8-16hrs) vs. c-opsin 1 SD-UVA (8-16hrs) No ns 0.1658
c-opsin1”-SD+UVA(16-24hrs) vs. c-opsin 1 SD-UVA(16-24hrs) No ns 0.2459
SD+UVA c-opsin1** SD+UVA(0-8hrs)vs. c-opsin17 SD+UVA(0-8hrs) No ns 0.8137
c-opsin1** vs c-opsin1” c-opsin1**SD+UVA(8-16hrs)vs. c-opsin1*SD+UVA(8-16hrs) No ns 0.3913
c-opsin** SD+UVA(16-24hrs)vs. c-opsin 1 SD+UVA(16-24hrs) No ns 0.0525
SD-UVA c-opsin1** SD-UVA(0-8hrs)vs. c-opsin1*SD-UVA(0-8hrs) No ns >0.9999
c-opsin1** vs c-opsin1” c-opsin1** SD-UVA(8-16hrs)vs. c-opsin17SD-UVA(8-16hrs) No ns >0.9999
c-opsin1** SD-UVA(16-24hrs)vs. c-opsin 1~ SD-UVA(16-24hrs) No ns 0.0603
Equinox experiment- 16:8LD
Comparison One-way ANOVA (Sidak’s multiple correction test) Significant? Summary Adjusted P-value
c-opsin1** LD+UVA(0-8hrs) vs. c-opsin1** LD-UVA(0-8hrs) No ns 0.9981
LD +J{,‘;P:;"Z;tUVA c-opsin1** LD+UVA(8-16hrs) vs. c-opsin1** LD-UVA(8-16hrs) No ns >0.9999
c-opsin1** LD+UVA(16-24hrs) vs. c-opsin1*/* LD-UVA(16-24hrs) Yes i 0.0056
c-opsin1LD+UVA(0-8hrs) vs. c-opsin1”LD-UVA(0-8hrs) No ns 0.8926
LD +U"‘;Z’:,Ss""|_1;_UVA c-opsin 1+ LD+UVA(8-16hrs) vs. c-opsin 17 LD-UVA(8-16hrs) No ns 0.9927
c-opsin1*LD+UVA(16-24hrs) vs. c-opsin1#LD-UVA(16-24hrs) No ns 0.3264
LD+UVA c-opsin1** LD+UVA(0-8hrs) vs. c-opsin1*LD+UVA(0-8hrs) No ns 0.9969
c-opsin1** vs c-opsint” c-opsin1** LD+UVA(8-16hrs)vs. c-opsin1” LD+UVA(8-16hrs) No ns >0.9999
c-opsin1** LD+UVA(16-24hrs) vs. c-opsin 1 LD+UVA(16-24hrs) Yes ** 0.0045
LD-UVA c-opsin1** LD-UVA(0-8hrs) vs. c-opsin1+*LD-UVA(0-8hrs) No ns 0.9647
c-opsin1** vs c-opsin1" c-opsin1** LD-UVA(8-16hrs) vs. c-opsin1+ LD-UVA(8-16hrs) No ns >0.9999
c-opsin1** LD-UVA(16-24hrs)vs. c-opsin1* LD-UVA(16-24hrs) No ns 0.3128
Equinox experiment - 12:12LD
Comparison One-way ANOVA (Sidak’s multiple correction test) Significant? Summary Adjusted P-value
c-opsint** c-opsin1** LD+UVA(0-12hrs) vs. c-opsin1** LD-UVA(0-12hrs) No ns 0.9234
12:12LD+UVA vs 12:12LD-UVA c-opsin1** LD+UVA(12-24hrs) vs. c-opsin1** LD-UVA(12-24hrs) No ns 0.0828
c-opsint* c-opsin1”-LD+UVA(0-12hrs) vs. c-opsin1”- LD-UVA(0-12hrs) No ns 0.9970
12:12LD+UVAVS 12:12LD-UVA | ¢ ongint+ LD+UVA(12-24hrs)vs. c-opsin1” LD-UVA(12-24hrs) No ns 0.5743
12:12LD+UVA c-opsin1** LD+UVA(0-12hrs)vs. c-opsin1-LD+UVA(0-12hrs) No ns 0.9975
c-opsint™ vs c-opsint* c-opsind** LD+UVA(12-24hrs) vs. c-opsin” LD+UVA(12-24hrs) No ns 04974
12:12LD-UVA c-opsin1** LD-UVA(0-12hrs) vs. c-opsin1 LD-UVA(0-12hrs) No ns 0.8849
c-opsint™ vs c-opsint* c-opsin1** LD-UVA(12-24hrs)vs. c-opsin1” LD-UVA(12-24hrs) No ns 0.8163

Supplementary Figure 7

SupplFig.7. Statistical analyses and comparisons for different photoperiods, UVA intensities and c-opsinl
wildtype/mutant.
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d Equinox experiment - 16:8 LD-UVA c-opsin1”
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SupplFig.8. Individual double-plotted actograms of c-opsin1A8 and corresponding wt under long day, strong
versus filter-reduced UVA. The same worms were subsequently analyzed under LD12:12 (see Suppl.Fig.1le,f and 9),
and hence part of the “equinox experiment”.
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SupplFig.9. Individual double-plotted actograms of c-opsinlAs and corresponding wt under equinox (LD

12:12), strong versus filter-reduced UVA.
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Hyperspectral UV-VIS Irradiance Sensor
320..950 nm

Features:

RAMSES-ACC is a stand-alone highly integrated hyperspectral radiometer for the UV
and/or VIS spectral range. Small size and very low power consumption make it suitable
for hand-held and autonomous applications. The sensor is part of the RAMSES
radiometer family, which is especially designed for combining precision hyperspectral
light measurements with a maximum of flexibility.

Applications:

e monitoring

e water quality

e field measurements

e satellite data validation
e biology

e photosynthesis

e climatology
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RAMSES-ACC

Features:

e stand-alone hyperspectral
radiometer

e low power consumption
e small size
e autorange function

e free Windows-based acquisition
and control software

Accessories:
® power supply

e interface for simultaneous
operation of up to 4 radiometers

e data logger units

e sensor frames

typ. cosine response at different wavelengths

TriOS Optical Sensors
Werftweg 15

D-26135 Oldenburg
Germany

info@trios.de

fon +49 (0) 441 - 4 85 98-0
fax +49 (0) 441 - 4 85 98-20

m - nm  min

Technical specifications

Vis
optical
wavelength range* 320 — 950 nm
detector type* channel silicon photodiode array
spectral sampling* 3.3 nm/pixel
spectral accuracy* 0.3 nm
usable channels 190

typical saturation
(4ms integration time)

10 W mZnm™ (at 400nm)
8 Wm?nm™ (at 500nm)
14 W m?nm™ (at 700nm)

interface

typical NEI 0.4 uW m? nm™ (at 400nm)
(8s integration time) 0.4 uyW m? nm" (at 500nm)
0.6 UW m2 nm’' (at 700nm)
detection
collector type cosine response
accuracy better then 6 — 10% (depending on spectral
range)
electrical
integration time 4 ms — 8 sec.
telemetry data RS-232

data rate (RS-232)

1,200 — 19,200 baud

power requirements

1.5-11VDC
0.85 W (data acquisition active)
100 mW (interface active)
0.5 mW (stand-by modus)

connector SUBCONN-Micro 5 pins, male connector
physical

size & 4.7 cm x 26 cm (without connector)
weight in air < 1.0 kg (stainless steel/POM housing)
depth rating 300 m

operating temperature -10 to +50°C

* specifications from Carl ZEISS, Germany

Specifications may change due to technical improvements

without notification.
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SupplFig.10. Information data sheet of the Ramses hyperspectral radiometers used in the study (TriOS GmbH),
new address: TriOS Mess- und Datentechnik GmbH, Buergermeister-Broetje-Str.25, D-26180, Rastede, Germany




