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Supplementary Figure 1: Average A) standard length and B) weight of trout (=1 S.E.) over 16-week
growth trial under 12:12 LD (orange) and 24:0 LD (yellow). C) Boxplots of number of Argulus
foliaceus lice infecting fish 7 days post-inoculation.
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Supplementary Figure 2: Mean expression (£ 1 S.E.) of accessory clock genes of uninfected (cyan)
and Argulus-infected (orange) rainbow trout maintained at 12:12 LD (left) and 24:0 LD (LL, right).
Expression is normalised counts of mRNA copies detected via Nanostring nCounter. Curves denote
cosinor waveform fitted using CircaCompare. Grey shading indicates time periods in darkness (grey
dashing indicates equivalent 12:12 LD light transitions on LL plots).
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Supplementary Figure 3: Mean expression (£ 1 S.E.) of clock genes of rainbow trout under 12:12
LD and DD (free-running, constant darkness). Expression is normalised counts of mRNA copies
detected via Nanostring nCounter. Curves denote cosinor waveform fitted using CircaCompare. Grey
shading indicates time periods in darkness (grey dashing indicates subjective day-night transition in
DD).
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Supplementary Figure 4: Mean expression (= 1 S.E.) of innate immune genes of uninfected (cyan)
and Argulus-infected (orange) rainbow trout maintained at 12:12 LD (left) and 24:0 LD (LL, right).
Expression is normalised counts of mRNA copies detected via Nanostring nCounter. Curves denote
cosinor waveform fitted using CircaCompare. Grey shading indicates time periods in darkness (grey
dashing indicates equivalent 12:12 LD light transitions on LL plots). Only genes with significant
rhythm in one or more groups shown.



cd4
P =0.027 P =0.115

1000 4

800144".

600 4

400 1

P =0.020 P =0.043

150
120 + l

ELET ]

1
i
1
i
|

*

60

T

0 8 1624 32 40 48 0 B 16 24 32 40 48 0 B 16 24 32 40 48 0 B 16 24 32 40 48 0 5 16 24 32 40 4B 0 & 16 24 32 40 48
gata3 igd m
P =0.147 P =0.029 P =0.020 P = 0.07 P =0.016 P = 0.055 P =0960 P = 0081 P=0025 P=0.128
: o 1000 4
2500 1 2500 1 | oo
1 75 4 1 1 1 I
1 1 1 1 1 750
1 1 1 1
2000 4 \ 2000 4. co * |
, . . 5004
e TRERD [
1500 {¢ H * . + 1500 251 ; AR + }
| 250 {4 ¢ ,4f +
I I I I . .
= 0"" e o
2 0 8 1624324048 0 & 16 24 32 40 48 0 B 16 24 32 40 48 0 B 16 24 32 40 48 0 & 16243240 48 0 8 1624 3240 48
w - .
a igt mhcii thx21
% P =0.015 P =0.050 P=<0.001 P = )88 P =0.020 P = 0.028 P =0.026 P = 0.002 P=0.155 P =0.081
W 604 | L | |
20000 zoo00 - | i
1 1 | 2001 200 | I
| Lo ! | '
401 15000 1 150001 X B X X
, | 150 4 150 | !
] I 1
10000 4 Wi 100001 | |
20 o+ 1007 * 100 Hu_
5000 4 5000 ﬁ: ) X + ‘
+ I 50 50 !
I I 1
pa .| [ — ot R W W —"
0 B 16 24 32 40 48 0 8 16 24 32 40 48 0 B 1624324048 0 8 1624324048 0 8 16 24 32 40 48 0 8 16 24 32 40 48
terb tgfb
P =0.021 P =0.243 P =0.015 P = 0.067 P =0.047 P = 0.08 P =0.020 P = 0.062
Lo | |
, 4001 400 |
160 4 160 § . |
X 350 4 350 + X Rhythm (FDR-F) Group
! = 0.05 Control
120 4 1201 ! 3004 300 ! . uninfected
' + | | — — — — — =0lv Argults
250 4 250 4 19 eammssssassss =010 infected
B0 1 80 1 Lk !
1 | ! 1 [ L
! : 200 4 2009 7 ! :
40 40 4 L : :
0 B 16 24 32 40 48 0 B 16 24 32 40 48 0 & 16 24 32 40 48 0 B 16 24 32 40 48
Time (h)

Supplementary Figure 5: Mean expression (+ 1 S.E.) of adaptive immune genes of uninfected (cyan)
and Argulus-infected (orange) rainbow trout maintained at 12:12 LD (left) and 24:0 LD (LL, right).
Expression is normalised counts of mRNA copies detected via Nanostring nCounter. Curves denote
cosinor waveform fitted using CircaCompare. Grey shading indicates time periods in darkness (grey
dashing indicates equivalent 12:12 LD light transitions on LL plots). Only genes with significant
rhythm in one or more groups shown.
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Supplementary Figure 6: Mean expression (+ 1 S.E.) of immune genes of rainbow trout under 12:12
LD and DD (free-running, constant darkness). Expression is normalised counts of mRNA copies
detected via Nanostring nCounter. Curves denote cosinor waveform fitted using CircaCompare. Grey
shading indicates time periods in darkness (grey dashing indicates subjective day-night transition in
DD).
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Supplementary Figure 7: A) Rarefaction plots of detected amplified sequence variants (ASVs) by sampling depth. B) NMDS ordination of microbiome
profiles. C) Alpha diversity plots by treatment group. Argulus 12 = Argulus-infected rainbow trout under 12:12 LD, Argulus 24 = Argulus-infected
rainbow trout under 24:0 LD, Control 12 = healthy rainbow trout under 12:12 LD, Control 24 = healthy rainbow trout under 24:0 LD.
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Supplementary Figure 8: Comparison of rainbow trout skin microbiome taxonomic profiles between 16S rRNA metabarcoding (taxonomic assignment
of ASVs in Qiime2) and metagenomic sequencing (taxonomic assignment of reads in Megan).
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Supplementary Figure 9: Left: Heatmap of MAG relative abundance (scaled to median), yellow indicates increased abundance, blue indicates reduced
abundance. Supplementary table 4 provides significant differences among treatment group. Right: Examples of MAGs found to be differentially abundant

between infection status and/or timepoint.



oo

Psel 1as_luteola
T Pseudomonas_psychrotolerans
Pseudomenas.oryzihabitans

Psel \as_pelagia

Pzeudomonas_zhacdongensis"
Psel stutzeri

Pzeudomonas_balearica
Pzeudomonas_alcaligenes
Pseudomonas_sediminis
Pseudomonas_alcaliphila
Pseudomonas_toyotomiensis
Pseudomonas_mendocina
Pseudomanas_oleovorans
Pseudomonas_khazarica
Psel 1as_aeruginosa

Pseldomonas_citronellolis

Pseudomonas_knackmussii
Pseudomonas_denitrificans
Pseudornonas_nitroreducens
Pseudomonas_multiresinivorans

1as_otitidis
Pseudomonas resinovorans
Pzeudomonas_lalkuanensis
pseudomonas_furukawai

Psel as_marincola

— T Psel 1as_rhizosphaera

Pset 1as_eucalypticola
Pzeudomonas_donghuensis
4|—’7 Psel a5 _alkylphenolica
1t Psel as_gingdaonensis
Pseudomonas_parafulva
pseudomonas_entomophila
Pseudomonas_mosseli
Pzeudomonas_soli
Pseud 13s_pl I d:
Pseudomonas_mornteili
Pseudomanas_taiwanensis
Pseudomenas_asiatica
Pseudomonas_putida
Pseudomenas_fulva
1 Psel 1as_cremoricolorata
Psel 135_graminis
Pseudomonas_cichorii
Pseudemonas_asturiensis
Pseudomonas_viridiflava
Pseudomonas_cannabina

Pseudomanas _coranafaciens
Pseudomonas_avellanae
Pseudomonas_savastanoi
Pseudomonas_amygdali
Pseudomonas_cangelans
Pseudomonas_cerasi
Pseudomonas_syringae

[ Pseudomonas_lundensis
1

Pseudomonas_taetrolens
1 Psel a5, psychrophila
\—L‘l—EPseudomunas_frag\
Pseudomonas versuta
T Pseudomonas_mucidolens
r‘:seudumonas_ﬂuurescens
1 Psel 1as_yamanorum
PseLdomanas_veronii
Pseudomonas_rhodesiae
Pseudomonas_orientalis
Pseudomonas_syro@ntha
Pseudomonas Jibanensis
PseLdomonas tolaasii

Pseudomonas_adelgestsugas
Pseudomonas_poae
Pseudomonas_antarctica
Pseudomonas frivialis
Pseudomonas_azotoformans
pseudomonas_simiae
Pseudomonas_lurida
Pseudomonas_MAG
Psel “chleroraphi
Pseudomonas_protegens
Pseudomonas_frederiksbergensis
Pseudomonas_migulae
Pseudomonas_atacamensis
Pseudomonas_koreensis
PseLdomanas. kribbensis
Pseudomonas_allokribbensis
Pzeudomonas_gozinkensis
Fseudomonas_ghycinae
T Pseudomonas_silesiensi
pseudomonas_mandelii
Pseudomanas_Lmsongensis
Pseudomanas_carrugata
Pseudomonas_mediterranea
Pseudomonas_brassicacearum
Pseudomonas_bijieensis
Pseudomonas_viciae

e

Supplementary Figure 10: Species tree of Pseudomonas genomes generated by OrthoFinder. MAG from current study highlighted in bold.
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Supplementary Figure 11: Species tree of Flavobacterium genomes generated by OrthoFinder. MAG from current study highlighted in bold.
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Supplementary Figure 12: Co-occurrence networks of microbial genera (pink) and host gene
expression (orange = clock, green = immune, blue = corticotropin) in healthy (top) and Argulus-
infected (bottom) trout under 24:0 LD. Node and label size scaled to degree centrality score. Label
colour denotes rhythmicity (black = rhythm FDR p-value <0.05, grey = rhythm FDR p-value >0.05).
Connection colour indicates association (grey = positive, red = negative, determined by Spearman
correlation tests) and connection width scaled to correlation strength (thicker lines denote a higher
correlation coefficient).



