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Fig. 1 Light exposure treatment darkroom and spectral preference behavior testing apparatus
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W4 CC B ECH 0. 100 T L IR IR IR B KA W SRR IE RNA 00 . H LIES T A R F
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J& AR cDNA PR AF T — 80 “C Ry KA &

£ GenBank %t #% 2 Chttps://www. ncbi. nlm. nih. gov/genbank/) #& & & & & R & rho. opnliwl .
opnlsw2 opnlswl opnlmwl FHBZINEAIELF LK rpllida FERPFH], FIH Primer 7 345 ik H
W51 7 50 HEAT BT IR BT 1 51 9 5 51 3% 2 b B R AR W o W AT S . SIF SR PR AR B 1.
R 56 E 5| 4 B4 S DR A AR R JE TS e, e 45 3K I 5 | B R M R AT A S B 2 e T

FH S 9552 8 PCR J7 606 ik 35 PR B4 36 38 7K 2R A7 AR 6 2 5 0 52 . K5 A Y cDNA i B 10 55 1E R
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Tab.1 Genes and primer sequences investigated in the study

— Sy Genbank P
Mk Adms K /bp

rho F:5'-CAACTTCCGTTTCGGGGAGA-3",R:5'-GAGTGCGGGTGTAGTAGTCG-3' NM_131084. 1 155
opnliwl F:5'-CATGAACCGACAGTTCCGC-3",R:5'-CCCCATCACTCCAAGGGAAA-3' NM_001313715.1 236
opnlsw?2 F:5-GGTTCCTTTCAGCACCATTG-3",R:5-AGAAGCCGAACACCATTACC-3’' NM_131192 146
opnlswl F:5-ATGGTCCTTGGCTGTTCTGG-3",R:5'-CCTCGGGAATGTATCTGCTCC-3' NM_131319. 1 170
opnlmwl F:5-GGCTGTGTAATGGAGGGATTC-3',R:5-ATGGTTTGCGGAGAATTTGAAG-3"  NM_131253 132
rpll3a F:5'-CCCTTCCCGTGGATCATATC-3",R:5-TTTGCGTGTGGGTTTCAGAC-3' NM_212784 208

1.3.6 HEHW

SR OB hR e IR R . B SPSS 27. 0 BR 4 N 5256 B e R AT BN B O 0T F £ T R
CRAT LR MER AR AT 007 . Z J5 FIH Tukey’s test XA B EAT N . 24 p<<0. 05 i, ER G4
Mrat 1A G248 X, #i ] GraphPad Prism 6. 0 32 Hil A A,

2 ®#R
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P 2a.b 755« FOG XS B S50 #7116 DXL X AY 458 BRI )4 7 78 8 D16 IXC L 2O0 ORI R I DX 452 B
BFa] . HLAGHE 22 5 B G it 2 5 L (p<<0. 05) 5 I A 52 50 0 AF 19 X9 458 BR A IR A s 6 LAt 4 A X 457 B A
W BB 225 BA G2 L (p<<0.05) ., Kl 2c.d WoR - 1 O6 7 88 21 52 50 10 78 2150 DX sl 8 % XA 455 B8 S0 B[]
T 23 IXORT R I X9 452 B st i), 850 22 S5 B e it 2% 3 L (p<<0. 05) 5 {H 32 21 S50 £ A Jir A7 DX 8k 174 45 B3 4
WG ER L LS, K 2e. 0 WoR SO REE A 5250 78 21006 X B0 IRy 5 BRI ) 55 78 O XL 8D
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5 rho JEPR Z 18] B ARG RIK A A et w B L B2 5 (8 3,
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S5HEXRAML, S R BA LR 1 opnllwl Flopnlsw? TR FREKFEESHITF2 X EHEA
(p<<0.05) 1M opnlmwl FHePHAIXS FRIKAF-T G148 L AR SO R 8 S 0 opnllwl Flopnlmwl
FEH AT LR KA G223 B BT (p<<0. 05) s L6 B FR A LK rho Al opnllwl F PR AH X 2 35 7K -t
A Gt B SRR B (p<<0. 05) 5 BLAMIT A B0 0 2 8 20 S 40 IR v o pmd swol B3 PRUAH XS 3R 38 0K - B T 48 1
FEXEMERNE D,

3 e st

0.2 1 63 i S A DR L Y T A A S R IR R AR o ol TR AR Sl 1 R A T L 2
JE K B Sl i LA A 0 B K RO S iR )2 B K BT R LA e e RO S i e IR AR
BT T RS R E AR A PRI . B AR50 T R AR A K FREE R LR AR B A A TS AR
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Fig. 2

Influence of monochromatic-light rearing on spectral preference behaviour in larval zebrafish
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Fig.3 Expression of photoreceptor opsin-related genes in the eyes of larval zebrafish
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Animal Sciences

Disruption of Spectral Preference in Zebrafish Larvae by

Long-Term Early-Stage Monochromatic Light Exposure

TAN Ruyi, FU Jinfeng, ZHANG Yingying, LIU Zhihao
(Laboratory of Water Ecological Health and Environmental Safety Research, College of Life Sciences,
Chongqing Normal University, Chongqing 401331, China)
Abstract: To investigate the disruptive effects of chronic monochromatic light exposure during early visual development on spectral
preference in juvenile zebrafish (Danio rerio), larvae at 28 days post-fertilization were randomly divided into four groups and
exposed for 56 days to white light (full visible spectrum), blue light (A =458 nm), green light (A =523 nm), or red light (A=
628 nm). After the exposure period. spectral preference behavior was assayed and retinal photoreceptor opsin gene expression was
quantified. Fish exposed to a given monochromatic spectrum exhibited a significant preference for both white or red light and for the
spectrum to which they had been exposed; expression of the retinal opsin gene corresponding to the exposure spectrum was also
significantly up-regulated. The findings indicate that chronic monochromatic light exposure during early visual development can
reshape spectral preference in juvenile zebrafish, likely by modulating the expression of retinal photoreceptor-specific opsin genes.

Keywords: early visual developmental stage; monochromatic light exposure; reshape; Danio rerio; spectral preference
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