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Study on the gene expression of photoreceptors and target genes
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Figure 1. Functional analysis of photoreceptors based on
Gene Ontology (GO). GO category was presented for three
major functional categories, namely Biological process,
Molecular function and Cellular component.
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100 KYP54012.1 Cryptochrome-1 Cajanus cajan
85 XP 006406944.1 (6-4)DNA photolyase Eutrema salsugineum
100 XP 013682818.1 (6-4)DNA photolyase Brassica napus
XP 006299359.1 (6-4)DNA photolyase Capsella rubella
92 OMO54266.1 Cytochrome ¢ oxidase subunit Vb Corchorus capsularis
EOY26563.1 DNA photolyase family protein isoform 3 Theobroma cacao

XP 021656284.1 (6-4)DNA photolyase Hevea brasiliensis
) E XP 021609295.1 (6-4)DNA photolyase isoform X2 Manihot esculenta

99 XP 021609295.1 (6-4)DNA photolyase isoform X2 Manihot esculenta(2)

XP 010249985.1 PREDICTED: (6-4)DNA photolyase Nelumbo nucifera

XP 020685617.1 (6-4)DNA photolyase isoform X1 Dendrobium catenatum
XP 024361046.1 (6-4)DNA photolyase-like isoform X1 Physcomitrella patens
XP 024361048.1 (6-4)DNA photolyase-like isoform X2 Physcomitrella patens

GAQ91785.1 photolyase/cryptochrome Klebsormidium nitens

61 PSC67921.1 cryptochrome-1-like isoform X1 Micractinium conductrix
ﬂ|__|: PRW58875.1 UVR3 3-like 6-4 DNA photolyase Chlorella sorokiniana

XP 005843478.1 hypothetical protein CHLNCDRAFT 7260 partial Chlorella variabilis

84

GBF99879.1 DNA photolyase Raphidocelis subcapitata
AAX56342.1 6-4 photolyase Dunaliella salina
XP 001698054.1 cryptochrome photoreceptor Chlamydomonas reinhardtii
0i|302828718|refiXP 002945926.1| DNA photolyase Volvox carteri f. nagariensis
_|: PNH10276.1 (6-4)DNA photolyase Tetrabaena socialis
53 KXZ45826.1 hypothetical protein GPECTOR 509620 Gonium pectorale
XP 022085334.1 cryptochrome-2-like isoform X2 Acanthaster planci
XP 021373705.1 cryptochrome-1-like Mizuhopecten yessoensis

64

100

_|: XP 013420209.1 cryptochrome-1 isoform X1 Lingula anatina
65 XP 007244778.2 cryptochrome-1-like Astyanax mexicanus

4100: XP 002955404.1 cryptochrome Volvox carteri f. nagariensis
XP 001690052.1 cryptochrome DASH2 partial Chlamydomonas reinhardtii

{ XP 013897973.1 deoxyribodipyrimidine photo-lyase Monoraphidium neglectum
a1

XP 002670704.1 predicted protein Naegleria gruberi strain NEG-M

— WP 075881563.1 DASH family cryptochrome Halomonas sp. Marseille-P2426

ssL— WP 089249894.1 deoxyribodipyrimidine photo-lyase Asanoa hainanensis

62

a0 ultraviolet-B receptor UVR8 Ricinus communis
_%E ultraviolet-B receptor UVR8 isoform X1 Hevea brasiliensis
ultraviolet-B receptor UVR8 Jatropha curcas
ultraviolet-B receptor UVR8 isoform X1 Carica papaya
439: ultraviolet-B receptor UVR8 isoform X2 Carica papaya
hypothetical protein CISIN-1g013084mg Citrus sinensis

ultraviolet-B receptor UVR8 Juglans regia
ultraviolet-B receptor UVR8 isoform X2 Quercus suber

939

XP 005646798.1 UVR3 AtUVR3-like 6-4 DNA photolyase protein Coccomyxa subellipsoidea C-169

439: hypothetical protein CDL15 Pgr017417 Punica granatum
hypothetical protein CRG98 013479 Punica granatum
[—— ultraviolet-B receptor UVR8 Populus euphratica

ultraviolet-B receptor UVR8-like isoform X4 Durio zibethinus
ultraviolet-B receptor UVR8 Momordica charantia

ultraviolet-B receptor UVR8 Cajanus cajan
438: ultraviolet-B receptor UVR8-like Lupinus angustifolius

ultraviolet-B receptor UVR8 Nelumbo nucifera

ultraviolet-B receptor UVR8-like Chenopodium quinoa

ultraviolet-B receptor UVR8 Amborella trichopoda

|: predicted protein Hordeum vulgare subsp. vulgare
93 ultraviolet-B receptor UVRS8-like Aegilops tauschii subsp. tauschii

hypothetical protein MARPO-0023s0125 Marchantia polymorpha
) E ultraviolet-B receptor UVR8-like Physcomitrella patens
61 ultraviolet-B receptor UVR8-like isoform X1 Physcomitrella patens

—————————  UVB-resistance 8 Coccomyxa subellipsoidea C-169

439: hypothetical protein CHLNCDRAFT-134694 Chlorella variabilis

ultraviolet-B receptor UVR8 Micractinium conductrix

B1

UVR8 Volvox carteri
_%E E3 ubiquitin-protein ligase Tetrabaena socialis
75 UV-B photoreceptor Chlamydomonas reinhardtii

100 KXZ47650.1 hypothetical protein GPECTOR 34g809 Gonium pectorale
_WE PNH09255.1 hypothetical protein TSOC 004141 Tetrabaena socialis
ABZ90900.1 channelrhodopsin-1 Volvox carteri f. nagariensis

{ AAL08946.1 channelopsin-1 precursor Chlamydomonas reinhardtii
100 AEY68812.1 channelrhodopsin-1 PSChR1 partial Pleodorina starrii

— AER58219.1 channelopsin 1 Haematococcus lacustris

KXX79641.1 putative cryptochrome DASH mitochondrial Madurella mycetomatis

98— AGF84748.1 channelopsin 1 partial Dunaliella salina
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Figure 2. Phylogenetic tree of the CRYa, UVR8, CRYd2, and ChR1 photoreceptors was generated using the Maximum
Likelihood (ML) method by MEGA 6 software. The bootstrap values are at the nodes. The Bootstrap coefficient was

performed based on 500 replications.
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Light is an important source of energy for the photosynthetic organisms. Photoreceptor proteins
are able to perception of the specific wavelengths of light and initiate a signal transduction pathway.
Volvox carteri is a simple multicellular green alga with many features that is recommended as a lower
eukaryote model organism for studying the development of photoreception. In this research, the effect of
UV-B radiation (0.056 mw.cm) was studied on gene expression of 13 photoreceptors using RNA-seq
data. These photoreceptors are required for light-monitoring and adaptation of physiological activities to
environmental changes. According to our results, under low intensity of UV-B radiation, the
photoreceptors were differentially expressed neither in reproductive cells nor in somatic cells as
compared to their corresponding control groups. However, comparing the transcriptome of somatic cells
with reproductive cells revealed that Phot, CRYp, and ChR1-2, HKR1-4 and Vop (VR1) photoreceptors
exhibited a cell-type specific expression pattern while photoreceptors such as UVR8, CRYd1-2 and
CRYa were differentially expressed. However, it seems that due to dominantly transcript accumulations
of target genes of UV-B response pathway in somatic cells, likely UV-B may indirectly affect gene
transcription in this organism. The transcriptional profile pattern between two cell-types, both for
photoreceptors and for target genes of UV-B response pathway, shows a different nature and

differentiation between reproductive and somatic cells.
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