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@ E: FIH CRISPR/ Cas9 i [ 2 £ AR I 52O I LR 1 (short-wave-sensitive 1, sws]') K& K 5k 2 f) B
Tt G878 F swsl ™ o KIS HRSH BF A T AB it R R swws T 9875 i ZR A 5 ML R ok v B €5 3R 400 L 1) 50
ARG ARSI pome I asip WLEERE AR SCHED raldh2 i raldh3 Wik, 4558 BIR AESOLIST 60
F100 d Ji5,sws] ™ BE T 007590 B¢ ok B8 €0 3% A0 W it 35 /0 FHFAE RIBE S f1 (P < 0. 05) 5 SEHF 98 E ik PCR
(qRT-PCR) Hill % 3, pome LD 128 6 IR 100 d 1 sws ] B Th #6095 355 B2 Jik v 1) 26 36 0k 1 8 (K B 2 781
raldh2 FE5EHRGT 100 d 1) swsI ™ B Th £ 5 3 B Bk o 1) 38 36 o W 35K TP AR 20 S 6 W, 50O P RE S 1o

SWS1 Wi T BB Ik raldh2 )35 T SE MR AL B R 14 45 B, PRI A B2 W) pome 1R IK AR (0 S AR IR A9 IE Tl
PSR 70 M 5 R PR 9 47 £ 6 R ik R 65 R A T B i) 205 HL AR 443 1 ki
KR B RO E A RN BRERAM; 5O8; CRISPR/Cas9

hESES: So17 XEkFREE: A

N TEN IS PR, R AR KR E
PRI T 0 206 TR 38 201 € 1) B e £ 4
{5 ( countershading) ' o AR I 7 S [R] K BR 85 Y
2, AR ORI 2200 e X —IZ
FE A 2 B ik B ) £ 5K A R R AR ALK
AR 5 E B OB, [R) IR S S At I A< 7 D'
2. MG h R E T E A
BN R ORI T A A SR [ S 9

HRAPDCRZ AN IE R, Tl S FlE
P R 2 A , 4 01 1L 56 £1 )5t ( Rhodopsin, rhl ) %k
VR SR B AU B ( Rhodopsin-like opsin,
rh2) PR H K U ORI R E (Middle/Tong-
wavelength-sensitive opsin, m/lws ) & K | J& 25/
55500 1y 4 I B 2 ) ( Short-wavelength-
sensitive opsin, sws] ) 3 PR FUE G ' 1) 26 I U
#HH (swsl-like opsin, sws2 ) A BN,
TR R IR L P BR T 7 R 2 A IR I b R
IRHN  TE— et S AT HE f st Y K Tk e
FARP K U R £ 2 1 B R B IO Y

Y75 B E5: 2020-05-30 &E A4 2021-03-12
E£TH: EHRAREIAIL4 (31872546, 31472262)

TEF R WOBIE(1995—) , 55 WL WHFE A W58 1 2 %

BIS1E# . 5 ¥, E-mail ; blbao@ shou. edu. cn

YEM .

R £ 2 Y bl O 366 €0 02 L7 TR A R (L R
AR 25 S B W AME R I B R
oo R ORY %R A Ot MR g B fE ( Coregonus
lavaretus ) ' | B #8 ( Pagrus major )" o dT filf
( Oncorhynchus mykiss) ') 2 fii f8 2% fz JPe A8 B 53¢
AT RE A BT 8 €0 3R 40 L 39 fin = R (0 R A
LB BN, B 5206/ 58 A1 J2 52 £ 28 B
JOR SR R A o3 A I B — R, (X
TEN/ BRI sws] FeRX 8 B2 ik i
AR AR A S AT S IR D

pome Fl asipl #r5 B AN LAY
FEN, i bl B Kz & ( pro-opiomelanocortin,, Pomc )
Je i Ie B E R EE BOR (Acth) | 86828 4 i o
W (Msh) SR IRE Y L FETRECR Rk
Y o-Msh {2 i B2 58 00,28 5 Wb 1 38 0 i B i
MBE, KANG 251 R 93 & B, pome J [ ] B
Z: 5558 2 SEAE RGP B v i BTG R ) 28 AL 1
MG, Pome N HATA Y Msh 11 5 455 5 8 1) (4
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2 (SR VNI B 3%

KT B IR O SR ARAR ST B S R
[ (agouti signaling protein, Asipl ) J& Agouti %5
FEHRBEWR R Z —, 85T 5 o-Msh 35 F P45 5
Meclr( Melanacortin receptor 1) [ J5 =X 844 BA 8, &£
AR . VRIELING 467 % 3 asip () AN [ %
AV E TR OB R FIE TR E AT KNP
o TERAZE T, H T & B RS AR B A
5 asip SR BB IR A O o LB 0 R A O R
(Retinal dehydrogenase, raldhs ) &5 L % 2 & ik,
FHOCHY B EERL P, BB A% (2 2F /)N BURJIG 78 60 3R 40 i
TR, do ] AEG S E A B AL 9-I X
MEE S UV-A 255555 AR B IR B 6 R 40 i 7™
R BE B raldh2 R raldh3 %
2 ANFER  raldhl BRRP

ARSI EE O R L B 1 sws ] B[R 4
BERBE L R BRTT sws] FE PRITE 2806 B A
XFHELL R AR AMIE S E, A SR AR
AL BAH R pome \asipl \raldhs 57K A8
o WFFREE RN ZO0/ LA Gi T swsl BLPRI X
8 B PR A R A 2R A i 7 A R e R 4 PR AR
35, BE Sy b e B D' £ AL 445 £ 288 I e O 6 4 1) I
JHIL] o

U RPRS ik

1.1 swsl EEAER
L1 T BEOSURIB A T swsl BRI

1 UCSC ( The University of California Santa
Cruz) Genome Browser ( hitps://genome. ucsc.
edu/) Pk _E 30T BE B £ BCE O R LR 1 sws !
FED AR B A B R A 20 NIREE, R R
5'-GGACTCTGACTCGGCCTGCT-3', H T AR L5
fIr ) sgRNA (single-guide RNA | 1] 5 RNA) {4}
Bt R T T7 38l 1, P DLESREE 55 Sl
GG, BEARHE ARy 3" I A B AL 2 51 O NGG (N 2y
HEREIE, R 1),
1.1.2  sgRNA 5L

WA A R R B T swsl-
sgRNA-F, 7E4E 501 5" s fin b T7 J3 85551 5 -
TAATACGACTCACTATA-3' & #0513 v i b
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5 &% W 4 H O W FF 5 5-
GCTGTTTTAGAGCTAGAAATAGC-3', F IiE 51 ¥y
swsl-sgRNA-R Jyil 519y (£ 1) . i PCR &
B T )3 8§ FIHE R 2H 1) sgRNA B 5, L
20 pL A2 .2 x Tag PCR Master Mix 10 L swsl-
sgRNA-F/R 45 1.5 uL.ddH,0 7 nL, PCR [
BRFIZEAE N 98 CAZHE 2 min, 50 C3E K 10 min,
72 °C ZEA# 10 min, F| ] HiScribe™ T7 Quick
(NEB) &5 &xf PCR Wy #EA TR SMNE S35 i ok
RNA Clean &  Concentrator '-25 ( ZYMO
RESEARCH) 151 & 2lifk. 28 1% Bile b GE e
VKA sgRNA 11 51 5 J5 , H] Nanodrop 2000 ] &
W SE S OD,0/ ODy FEFERLIRAE T — 80 CHHI o
1.1.3 Cas9 mRNA &

KA JFCRL A T3 ik pT3TS-nCas9n, HL A
NP, KB 7 330 bp. i U] T BORE
Rk AL )5, H PCR Purification Kit i3 & 47
alifl, 2% 3@ 1+ mMESSAGE mMACHINETM T3
R R L AL Y BORL A T AR M S5, i RNA
Clean & Concentrator'™-25(ZYMO RESEARCH) it
& A AT BN Cas9 mRNA, Uk B2 J5 DR AT
T -80 T,

Lol b folc R Rk DR BB A ke P

4+ sg RNA Fil Cas9 mRNA B & J5 13 5 3 87 4
B AB i RBEE 1 AR IR, TEESE
612 DL K 24 h Isf S BRAE OGP, 480 5 F5 R iR Bl
3R 70% o fdf HT 8RR 125 42 JORE R 41 DNA,
RIS 48 h IR ECE D VR RS, N 10 L
50 mmol/L NaOH i 95 °C Z4f# 10 min, JIIA 1
WL 1 mol/L HCI oI B4 75 19 56 2 £ 3E R 24
DNA, 7£ NCBI it 4l sy e 519 swsl-F/R
(% 1) XA DNA #47 PCR, g & 25 pL A %K,
HH 2 x Tag PCR Master Mix 12.5 pL.,.DNA 1 uL,
swsl-F 1 pL swsI-R 1 pL.ddH,0 #p5% % 25 ul,
PCR Jz i A58 K 4445 95 °C 5 min;95 °C 30 s
60 °C 30 5,72 °C 30 s,35 ME#H;72 C 10 min,
1321 PCR Pk 124 T A PR w1, 4n
SRAEHE SR A R0 B, Ui sgRNA R
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#&1 sgRNA §#1 PCR FT A5
Tab.1 Primers for sgRNA synthesis and PCR analysis

5194k JFHI(5'-3") K BGREE
Primer name Sequences(5'-3") Length/bp Tm/C
TAATACGACTCACTATAGGACTCTGACTCG
swsl-sgRNA-F GCCTGCTGTTTTAGAGCTAGAAATAGC
AAAAGCACCGACTCGGTGCCACTTTTTCAA 17 60
swsT-sgRNA-R GTTGATAACGGACTAGCCTTATTTTAACTT
GCTATTTCTAGCTCTAAAAC
sws]-F CACGCAGGAGCTCTTTGAGA - o
swsl-R TGGACGCACAGATCTAAAACGA
pome-F GCCCCTGAACAGATAGAGCC a ”
pome-R CTTGATGGGTCTGCGTTTGE
asip-F CATGCCAATGGAGGAACAGC 104 o
asip-R GCACACAGTTCGGCGGAG
raldh2-F GAGAGGTGAAGAACGACCCG 150 o
raldh2-R GGTTGTACGTGGGGAAGACC
raldh3-F CACGTACATCACACGGACCA " N
raldh3-R CTGCACAACCACCAAACTCC
B-actin-F GGAAATCGTGCGTGACATTAAG 161 o
B-actin-R CCTCTGGACAACGGAACCTCT

T FRIGARE T FN sws] D BRSPS 51

Notes: Underlined sequence is the specific target sequence for swsl gene.

115 Jr T yabe My o Hoxt

4 PCR P9yt 47 e [ml e b 3 L 32 42 Fn e Ak
T W B LSS, PRICE B R BAR T R /N H
SERE T P R B A AW IR "I AT . R
A3 781 78 NCBT 4T Blast, 73 A7 £ 48 f AL
B BRI AL H A SR CIE 3 5RO A
BT A AAEAR AR5 swsl " A5 S7EBE D 40 5 R
1.2 S£eRHEIW

W 2 15 d (EF A7 AB h R BE
Tt 1 swsI ™ Bl 5878 i R B0 B R S
BB TETR 2 E SO0, B 3 X R M 3
SRR, BRI FLET N CE 20 AT, FLIGAR
WPV, 7€ I 4 7K 38 5 98 AR AT A I AL
B ORREK DGR AR EE S (2 000 £100) 1x,
1.3 EERMEZKITHN

LRI 60 1100 d BT X B 41 AN S0 41
G330 e, 7R e AR AN 11. 25 x HLET
THATHAR, Gt B i AR 6 A0 (BT 1, i
KT AR AL 23 5 A AR B L B Y 1/4
1/2 F1 374 4b) B2 ik 1 em® T A B G 5 40 O Y
B, AR E iR iE 22 RoR . R
JH SPSS 22. 0 B X SR BE AT g1 o0 b, o
K5 (independent samples t-test) PE1T25 55 I & 1
30T, P <0.05 h2ERE#E,

1 EReRMETHEAT

Fig.1 Counting site of melanocytes

1.4 BEERZEEHH
1.4.1 RNA #2815 cDNA /4%,

256 RR 5T 100 d )5, F1) ] Trizol 42 HL AB BY
A RUBE, 0 R swsl 4G BED 0 (n = 3) T
JER R B JEk RNA ik 1% Sht b e e i Dk
M RNA )5 & , i Nanodrop 2000 jlj 52 RNA ¥
&, M-MLV Jz 5% 5% 380 50) & ( Promega ) ¢
RNA Sz ¥ it <DNA, Fz % 5% Bt Al RNA 9 &
1 ng FH 13 2IHY cDNA 73377 T - 80 C,
1.4.2 sEit9etE & PCR

TE NCBI _E %1145 3 ( pome/asipl /raldh2/
raldh3/B-actin) %I 52 56 5 7 qRT-PCR 19 51 4
(1), KM SYBR Green JLRhyk A6 I 4%k A
KTEOL, LA B-actin yNZSHEN , WE 3 ANEEAH,
TERECIRIR PR T HCE 20 pL AR R . FERIA R
QIR :qPCR SYBR Green Master Mix 10 pL;Forward
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Primer (10 pmol/L) 0. 4 wL; Reverse Primer ( 10
pmol/L)0.4 wL; ¢cDNA 1 pL; ddH,0 8.2 ulL,
YRR R 3 471:95 °C 30 5;95 C 10 5,60
°C 205,72 °C 20 s, {FFHECH 40595 °C 15 5360 C
1 min;95 °C 30 s;60 °C15 s, fdi A ABI 7 500
software 3 HTIE I ZE AN C, fH, AHX) ik 7R3t
B2 200k, oo B G SPSS BT, R
BRI 220 U B A L 15 I Rk 22 5, 2
P<0.05 iR,

WT

GACTCGGCCTGCTGGGCTG

ittt N

2SR5

2.1 HOfswsl” REHE

F CRISPR/ Cas9 i b B 1 £ )8R £ 6 L &
sws] FEPR I, % 98748 Fy 1) 47 %8 0 43 B, & BRAE
$Ef?ﬁ']f5ﬁﬁxﬂf)b4 bp ML HL K o I3 45 5
B2 iR, Gead 2258195 swsl ™ 4lify iR i 22 BE
i,

sws1 -4 bp
GACTCGGCTGGGCTG

/\ |

\

&/ \\ ,/W\f\ A

/

GACTCGGCCTGCTGGGCTG

swsl /—4 bp

GACTCGG———CTGGGCTG

2 swsl EFERBRENER
Fig.2 Result of swsI gene knockout

2.2 ZENXBHTWIT fswsl " BIEEEBEA
RHEER

TE 2856 5 60 1100 d BF, WT F1 swsl ™ B
AR IR R UL R, 5 R B IR PR A R Tz
G3AT TR R R ILT- B0 R AR AR o A o %t
BORPEN LG B TE 56 IR 60
#1100 d B, WT Fil swsl 35X 2 20 B 0 10 75 56 iz
Jik R R AN 2 2 TR R R (& 3) o X
W 1 swsl ™3 2 LB Eb 1 75908 1z Ik PR €, 22 40
BT L3 & B, sws] BE AW R 2 )5, 75
TR A A B B E PRI (& 3) .
2.3 ENXBHTEERERK pome 1 asip] EFEH
FRi&

TEEHEIEST 100 d J5, XTHFA4E A AB 5 R 5T
T4 il swsl ™ 2liAr i R BE D #0715 168 B 1Tk Y pome

http: //www. shhydxxb. com

M asipl FERFIR AT HE (K 4) , 45 R BN
AR RUBE 4095 38 B2 Bk pome (1) 3235 1t 5 T IE
HESW B E (P < 0.01), 1 pome K&K 71
sws] 7" GEASPRBE T 11 15 1735 =2 1] A 6 14 G 18 3 2
Sto pome FEPR 7R B Az 85 0 K bk o i) 0k i
F T swsI” AR RS TR kg Rk R (P <
0.05) ., BLAb, X 2 Fhok o fa 15 15 5 B ik pome (1)
FRK V- 22 5 IEAT BB 3 B & BR, 5 B AR R A
LU, swsI ™ Z&7E PR pome HE PR 235 18 A0 7 B A
HEZE(P<0.01), asipl HHFLERA:RIHE D
I swsl ™ BE T 40 ZEAF RS N B ik P B 22k
W ERER . BMEKY asipl f3RKETEE
E’FU 5 swsl" ARG B E 2 F . X2 FhEE

HHEEB B RK asipl B FRIK 26 AT IR, K&
erM P R B 245
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60 d

& Dorsum

JEEB Venter

100 d

1. JRST 60 d BB RUBE T 3FFE R ik s 2. BRUF 60 d B swsl 7 BETh S FF M ik 5 3. BRI 100 d B P AR TR BE T £ F5 356 B K s 4. BRU
100 d [} sws?” FET 0 F5 F M2 5 5. BRGS 60 o IPIEF A= RURE ) B A B2 A 5 ©. BRAS 60 o I sws ™ BETh AR Mk 5 7. B 100 d BT
A TR S 0 JE S B bk 5 8. BEST 100 d B sws] 7 BRI (A JEFR R R o A kA 0 S A F AL AR = 200 pm,

1. The dorsal skin in WT after 60 days irradiation; 2. the dorsal skin in sws/ ™" after 60 days irradiation; 3. the dorsal skin in WT after 100

days irradiation; 4. the dorsal skin in swsl " after 100 days irradiation; 5. the ventral skin in WT after 60 days irradiation; 6. the ventral skin

in swsl”" after 60 days irradiation; 7. the ventral skin in WT after 100 days irradiation; 8. the ventral skin in swsl”" after 100 days

irradiation. Arrows point to melanocyte. Bar =200 pm.

EIRR £5HRET 60 F1100 d BT S & 5 i B AR HME R IER

Plate Formation of melanocytes in zebrafish skin after 60 and 100 days of UV irradiation

BAY %Tﬁﬁ_‘}ﬁ MERE Wi

B
S 150
e <]
8 Fokdok
ﬁd—’
@ 100 —rr
ﬁg Fkkk
Q
g:
?g? 50
o B
© oy
o
~
()
- |
g
zZ

WT-D swsl/—D swsl/—V

FEARIBE BJ5 8 % s "R ZERRBE (P < 0.000 1),

The “ % % % x

8
S 150
S
2 Fkkk
gg 100 *kkk
ﬁ§ Fekkk
&3
3 w0
=
oy
o
8
5 Bl HAEE  BBRE BBRE
= WT-D WT-V swsl/—D swsl/—V

” above the histogram shows significant difference (P < 0.000 1).

3 RERERYENERSHT

Fig.3 Differential analysis of the number of melanocytes

2.4 BT EEIERR B raldh2 0 raldh3 &
E R R

TESOGRUR 100 d B, XFEF A5 AB i R 5
At 1 swsl 4l Ay 5 R BE D 15 R R K
raldh2 F raldh3 BER #EAT R B 2 50 b (B S) .
IR RN B LR RV AR B IR raldh2 (338 E T
B H 2553 2% (P < 0.05) , swsl ™ 5 1 58 725
P raldh2 3% 35 5 JE R & T A0 H 22 AR

F(P<0.01), raldh2 [} e B A TUFT AR AR
BEET swsl " FABRFIR(P < 0.01) L4,
X PRI B 5 R B AR raldh2 1) 3k 25 R it
AT BRI, S HFAE RIAR L , sws] 7 GRAERRIR T
PR BRI (P < 0.001) o X Biffbn R 5
A T R A 1 raldh3 BRI EAT 22 S50
ZERR, IR ik R A F I IR (E] raldh3 1)
PRI F 25, FRR B IR A raldh3 (3%

http: //www. shhydxxb. com



6 Eomw ol % Rk % % )

31 &

SR A RN swsl 57
Fo X2 FhBEH £

AR 2 B T 2
$WE B Kz Bk raldh3 135k 2%

|

& Dorsum
BE#B Venter

pomc (A% R IL B
The relative expression of pomc
[\

T HOR, A B 2 Bl R BB B 2R

4  FFAEA WT
D R sws1”

pomc AN RIE R
The relative expression of pomc
— [\
J*
JI

0
=1
BypAR R A R Hi-EE
WT swsl”/~ Dorsum D-V
‘5 4 @ %535 Dorsum E 4 . AR WT
= B 53 Venter © B R swsl/
oy 4
i S
95 ° ofe
&2 ®a
&S 28 °
E& ZE
23 85 1
E‘E 1 s¢
3 e @ = 0
i I
b |
= HFAT PRI 2 L B
L WT swsl/~ 3 Dorsum D-V
FARIE BOr & « "REZERDE(P<0.05),% + « "REZEFWEE (P <0.01) , T5FB-1E 8RR I AT H0 Bz kv iy 3R ik -1
iR Sus i
The “ = 7 above the histogram shows significant difference (P <0.05), “ # * 7 represents that the difference is very significant (P <

0.01),D-V represents the gene expression in the dorsal skin-the gene expression in the ventral skin.

B4 pomc F asipl EFE T LR swsl RETRHG

BERR. ER R RIEER

Fig.4 Expression of pomc and asipl in the dorsum and venter skins of WT and sws! " zebrafish

3 e

RE Ll #1052 B M R g v R A R £ 2
TN 0 B AR, B AR TR IR (T
A A AT, 7T AE -5 H AR A7 K= e

P BRI SGREEA X S0/ 80
AT LM B kB0 R 1 A B et R

SREERY UV-B IR WIBE AL 1) 3 A £, 2 JH 2 )5
LR e B € SR AN PR VR BE W S 0 o A, 5
AT TEA RS B ERIEE AN B AR RS I IR R A L

TR 1 ' IR B0 JI0AF 8 2 B A B Ik 5 2
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TR R A, IF HLRZ R I 2R (e 5K A Y % R
Jnt AT S E T UV-B RS RS T 48 h 0T

B0 iz I v B 0 28 A L 2 R A BRI T O DT
Ok eAs B FI ] CRISPR/ Cas9 it P ik 14 4
ARAGHE swsl ™ B 28R, 26 BRGS0 BT &
B, sws] FEPR R IR JE , B f 7 3 R IR A PR R
N B R R AIG, S SO T T ) Rl £ 2
VR R i 50855 . ASBF AT W, 28O mT fE
TS SEILER 1 sws] 3 PR IE 0F B 25 7 ik SR 1
KA ITE AL, IR sws] FE PR B B
Ji , BByt 0 AN B B T R
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#B Dorsum

4 |
B E#B Venter

*%

ral dh2WIHIXT RIEE
The relative expression of raldh2
[\]

AR R A
WT swsl/~
™
-=
S @ 5B Dorsum
g B 53 Venter
e
T
=
B 2
g&
ISP
-~
"5
[}
=0
e L5 et R
= WT swsl™/~

ORI ET5 &« "R ZE S B (P <0.05 )"
HR B IR g P ik

The “ # 7 above the histogram shows significant difference (P <0.05), “ % ="

N
S 4 E AR WT
E D FERRA sws1/
w3
Ego
K =
K2 2 =
~
=2 1 sk
&5 —
-~
Se o,
e
s
A |
© i HE-E
= Dorsum D-V
™
S
S 4 . BER WT
8 D SRR swsl1”
wWs 3
o
w4 °
5
g5 1
-~
=
3
Ny
—
[}
H -1
° s 7 5 L
= Dorsum D-v

o TAURZEFR R (P <0.01) 75 ¥0-H AT 4 75 5 X A0 75 980 B2 Ik o 9 3 ik -

represents that the difference is very significant (P <

0.01), D-V represents the gene expression in the dorsal skin-the gene expression in the ventral skin.

E 5 raldh2 1 raldh3 BEEZEETFER swsl REBB D &5 B E KR RIEER
Fig.5 Expression of raldh2 and raldh3 in the dorsum and venter skins of WT and swsI”~ zebrafish

24 SWSI Y I 5O, FoR R 0 =K 40
TR R e o T AL b AT A . 2 B 1D
SRS SIL IR P e B, T PR WA W R 0 A R
T R PR AT S 9B -RL B R ) L I M
U Y (aldhla3/raldh3 ) 3[R 4 3 15 7 2 3%
1o NI S L0 T ) A B R e R L B T
AT RS 38 A A T 0 T R JER T 9 - -
MUEIR , A BT 00 B2 JER 8 € 28 A0 A 2 it
G A B R TR ) R D L AR S
sws2 FEFMCEN DR , W (e Bk raldh3 FEH 3R
IR BRI 9- -4 R, A (g 2 J
UMY B o LTI B UG raldhs JEH 5K
TG RE RS R A B I S AL D DL B TR, DA T ) 42 L B TR
e /N BRI raldh2 Al fES 15 4 i U
RN G BL o FERE S rh SO UM BLRY
AL, i sws] e PR i 0L 2l St  raldhs )
LDk, 2 M0 52 0 A0 3 R 3 B, o i 1A 9
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Effects of UV illumination on number of melanocytes and expression of
related genes in sws/ mutant zebrafish

QIU Chaoda'?, BAO Baolong'”

(1. Key Laboratory of Exploration and Utilization of Aquatic Genetic Resources, Ministry of Education, Shanghai Ocean
University , Shanghai 201306, China; 2. National Demonstration Center for Experimental Fisheries Science Education, Shanghai
Ocean University, Shanghai 201306, China)

Abstract: The short-wave-sensitive 1 (swsl ) gene was knocked out using CRISPR/Cas9 technology in
zebrafish. Under UV illumination, the numbers of melanocytes were calculated and the expression levels of
melanocyte formation related genes pomc and asip, retinoic acid synthesis related genes raldh2 and raldh3
were determined in the dorsal and ventral skins of AB wild type and swsI” zebrafish. It showed that: the
number of melanocytes in the dorsal skin of sws/”" mutant was significantly less than that of wild type after
exposing to UV light for 60 and 100 days;qRT-PCR showed that the expression of pomc in the dorsal skin of
swsl”” mutant zebrafish was significantly lower than that of wild-type after 100-day UV illumination; the
expression of raldh2 in the dorsal skin of sws/”" mutant zebrafish was significantly lower than wild-type after
100-day UV illumination. This research suggested that UV light could influence the expression of raldh2 and
the synthesis of retinoic acid through swsl, and then affected the expression of pomc to regulate melanocyte
formation. This result provided a basis for understanding the molecular mechanism of sws/ regulation on
melanocyte formation of the fish skin.

Key words: zebrafish; swsl; melanocyte; UV light; CRISPR/Cas9
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