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Abstract: In order to explore the effect of red light on the formation of skin pigment cells, CRISPR/Cas9
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2 gene opnliw2. A red LED lamp with a light intensity of 800 = 100 Ix was used to irradiate 15-day-old AB
strain wild-type zebrafish (Danio rerio) and opnliw2” strain zebrafish for 60 days, the number of melanocytes
in the dorsum skin of wild-type and mutant zebrafish were counted with Photoshop CS5, and the data were
analysed using GrahPad Prsim6. The results showed that the number of melanocytes in the dorsum skin of
wild-type zebrafish was significantly more than that of the mutant (Fig. 2a - c). Real-Time quantitative PCR
(RT-PCR) analysis found that the expression of the melanocyte marker gene kit in the dorsum skin of
wild-type zebrafish was significantly higher than that of the mutant (Fig. 2d). There was no significant
difference in the expression of the xanthophore marker gene csf1ra and the iridophores marker gene pnp4a of
the dorsum skin between wild zebrafish and the opnliw2” mutant (Fig. 3¢, d), indicating that red light can
regulate the formation of melanocytes in the dorsum skin of zebrafish through the opn1/w2, but does not affect
the formation of skin xanthophores and iridophores; moreover, it regulates the differentiation of melanocytes.
The expression of the precursor gene pomca of a-MSH in the dorsum skin of opnllw2'/' zebrafish was
significantly lower than that of the wild type (Fig. 2e), indicating that red light regulates the expression of
pomca gene through opnliw2 to induce the formation of melanocyte; RT-PCR detection found that the
expression of retinal dehydrogenase raldh3 in wild-type zebrafish skin was significantly higher than that of
mutant opnliw2”" (Fig. 4b), while there was no difference in expression of raldh2 encoding retinal
dehydrogenase (Fig. 4a), indicating that opnllw2 may selectively mediate the red light-induced synthesis of

retinoic acid to regulate the formation of melanocytes. These results are importantfor understanding the
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formation of pigment cells in fish skin induced by red light irradiation.

Key words: Pigment cells; Red light; opnllw2; Zebrafish; Retinoic acid synthase
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Tablel Target knockout and primer sequence of opnllw2 and primer of RT-PCR

e el B (C)
Gene Sequence (5'-3") Annealing Temperature
opnllw2-Target TAATACGACTCACTATAGGCGAGGGGACGAAACAACAGTTTTAGAGCTAGAAATAGC 60
Oligo2 AAAAGCACCGACTCGGTGCCACTTTTTCAAGTTGATAACGGACTAGCCTTATTTTAA 57
CTTGCTATTTCTAGCTCTAAAAC
opnliw2-F TGTAAAACGACGGCCAGTTAAGGGGCAAAGGACAGACC 60
opnliw2-R GTGTCTTTCGAGGGGCAATGTGGTAAT 60
B-actin-F GGAAATCGTGCGTGACATTAAG 60
B-actin-R CCTCTGGACAACGGAACCTCT 60
pomca-F GCCCCTGAACAGATAGAGCC 60
pomca-R CTTGATGGGTCTGCGTTTGC 60
raldh2-F CGTGAACTCGGAGAGATCGG 60
raldh2-R CCCACCAAAGGATAACGGCT 60
raldh3-F TCAAGCCGCGGAAGGTTATT 60
raldh3-R CATCGACCGGCATGGTTTTC 60
csflra-F ACGTCACATGGACACACTCC 60
esflra-R GCTTCGTTCTGACCCGTACA 60
pnp4a-F GGACATCCCTGGCTTTCCTC 60
pnp4a-R AACTGTCCGCTAATGACCCC 60
kit-F AGTGCGTCTCAAGGTGTCAG 60

kit-R GCACTTGTCCATCAATCGGC

60
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AL 7% Mutation sequence  GGCGAGGGGACGAAACCTGGTACAAGGGACAACG

#FH 751 Wild-type sequence GGCGAGGGGACGAAAC————AACAAGGGACAACG ¢

B 1 opnllw2 ZERERENLER
Fig.1 Theresult of opnliw2 gene knockout

a. WA opnliw2 FERBARE HIKIETIZE By b. opnlw2” fh 3 opnliw2 TR BN kAN A 3L . WAETL Y opnl w2 fh R AR 5 51

XS,

a. Wild-type opnl1iw2 gene capillary electrophoresis detection results; b. Capillary electrophoresis detection results of opnliw2™ strain opnliw2

gene; c. Wild-type and opn1iw2™ strain sequence comparison.

Bl sz $i845 8 PCR 180 )7 B (bp) » ht J9 U ME,  al 9V
The sz (size) indicator in the figure is the fragment length (bp) of the PCR amplified product, ht (height) is the height of the peak (Peak) detected

by the instrument, al is the peak area.
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Fig. 2 Thenumber of melanocytesin the dorsum skin of zebrafish after 60 daysof red light irradiation

a. PPAERBE D RIRIE (FEED RAKE R 12 EWEL HED © b.opnliw2” i KRBT DB IRE () KM ERE 12 5H
B CHED 5 c. BMOKMPEEE: d FEEK ki SERAIN REE; e AR pomea R AR ik B
a. The overall picture of wild-type zebrafish (left picture) and the dorsum skin from head to 1/2 tail place (right picture); b. opnliw2”

strain-zebrafish overall picture (left picture) and the dorsum of from head to 1/2 tail place (right picture); c. Number of melanocytes; d. Relative

expression of kit gene in dorsum skin; e. Relative expression of pomca gene in dorsum skin.

** P<0.01, *** P<0.001, **** P<0.0001
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(Frohnhofer et al. 2013) . 4F G RN E
FESEINB)—EfR G, SHH AR R &S5
TER, bR 80K B 5 (Patterson
etal. 2014) . [FINGERIL, FORARE R RE IR
A EMMEI A, HgE e AR MM
KB (McMenamin et al. 2014) . B&4



- 614 -

B4 Chinese Journal of Zoology

56 %

B2 Wild-type

278K Mutant (opnliw2™)

—_
[=)

csflra MHX KRB R
Relative expression of csflra
[
W

|
BPAET Wild-type 2874544 Mutant

pnpda FAXTREE
Relative expression of pnp4a

—_
(=]

e
n

|
BPAE T Wild-type  245{A& Mutant

B3 XD EER B csflra fl pnpda RIEHF W
Fig. 3 Expression of csflra and pnp4ain dorsum of zebrafish

a. FPAERIPED NS ZE FEHR 1/2 AT B RLHE: b, opnl w2 i RBE D i MK TR 1/2 A E8 AR ¢ T ER R esflra RERMIN A &
d. LR pnpda FRAXTRIE R,
a. Wild-type zebrafish from head to 1/2 tail of the dorsum skin appearance; b. opnl/w2”" strain zebrafish from head to 1/2 tail of the dorsum skin

appearance; c. Relative expression of ¢sflra gene in dorsum skin; d. Relative expression of pnp4a gene in dorsum skin.
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Fig. 4 Expression of raldh2 (a) and raldh3 (b) in dorsum of two kinds of zebrafish
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