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(1. B R AOWARFRIRACOK = T Tt IR i 5280 %, B 2013065 2. B iHETE KA O™ B B TR
G, Bl 2013065 3. BIEIGTERSE LK SRIE TREEORBTSE PG, Bl 201306)

3 123 123
b j )ﬂ i b E ﬁ b

@ E: LLAB RS (Danio rerio) HFTXTER W H CRISPR/ Cas9 J N i fR AR, X ali £33 0 52K B #E 4T
ﬁir”ﬁ(?fﬁf,kkﬂﬁﬁiﬂb IR Tyr ZEIH Y CDS [X 55 — AT 3"-UTR A poly-A (55 X, i P S 4R R 7%
TRE PR AN [ DI B DX 28 S 4 J o SR MR G O S o 5 2R 7R « Ty R TR B A TR 5 £ IR JiR 1) 2% A 7 IR 0 2
AEIEH 2k , IR tljf)u!@%?ﬂj‘ﬂﬁ%!él_éﬁ?‘cﬁ,éﬁiﬂb IR Tyr FEDIR CDS X5 , 5878 RUBE 1 8 (9 IR JIG RT3
AR BUR AR AN, RIS R AL, TR A2 P8 IR (0 KA, R IO IR R G AR B R SR
Tyr JEIH ) 3'-UTR A poly-A IRAE 5 X5 , AL BUIR A AT F0 AR A 2R BB @ Bl RO R SR %

S o WFFEARIT, SRR IR IE IR 1 CDS X2t AR 3R A = 2R 0 38 B W0 1 2 B 48R 37-UTR A poly-A JinEEAH

GO AP R T A AT R o

S Tyr; L4 CDS; 3'-UTR; M1 2, CRISPR/Cas9

hESES: S917 XHEIRER: A
i & IRl ( Tyrosinase, Tyr) ZE R R AR &
BGE G hR OREER, L2 L2 B
(Levodopa, L-DOPA ) i) J& 4k A 48 AL IE 1 2 L i
DOPA-quinone ) 2 i 25 22 40, K 1)
TE I, HAGR S S MK - T 1 MR 3R AR )
MR DR, Tyr EE RS
SRR El Ak 973 ( Oculocutaneous albinism ,
OCA2)", Jeh, Tyr 3R 278 5 3h W i (1 4k
MGV, AP WA 2 R B & BBk VIR
BB, G th BUB A MR I LI 1 52 4 11
61T, Tyr JEIR 5878 G307 i ( Oryzias latipes ) 1)
(e AN M SR, KBRS o kT i g
( Oncorhynchus mykiss ) Tyr H R 2 75 {4 2 PR H %
HEf 2 r b E™ ; 8 # fa ( Tochysurus
Sulvidraco) Tyr B[R 58 22 1A B0 B 3R B =, R I

( Dopaquinone,

R AT, Tyr BE PR 2848 4 0t 3 4
A s R T BRI

KJJ%E’J%IHHEE%IZ(CDS) SRR X

s HER: 2019-12-04 &[5 H#A: 2020-03-17

(5'-untranslated region,5’-UTR) 3" 3E &H13E X (3'-
untranslated region,3’-UTR) | J45% X 25 45 44 2H Ji% o
Horp 3 ERIIE X AR AR 4 it DNA 3 42 X g, 7]
Z: RS mRNA 128 FB5E, A HE
PSR IRE L BT, SRR AR K £
KA Y CDS I:?%”’“Xﬁi%y]% FIEZ I, T
BT 3-UTR RZAEX B I RER 2, A

B 38T, 37-UTR S 55 R e FF 2k 1 2 5 2% 3
PRIERIA R E AT N 1. ANJEAIE b R an i
AR Bt 14 ( Chemokineligand , CXCL ) F£ [A] ] 3'-
UTR 5788 Al G 0% kKT R o BB
Ras #H L ) C3 A& Z KW 1 ( Ras-related C3
botulinum toxin substrate 1, Racl ) 3£ [X#) 3’-UTR
S FENRIG S Z 2o R KRR E
BEAN A 3 PR 2 B, i R A
#E H 1( Tyrosinase-related protein 1, Tyrpl ) JE K i
3"-UTR Bl FE 4 A Bk 2k 25 BO0OM K i) &
B WHFEREEREORBIRE LR Tyr 2
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) 3"-UTR X35, 1155 T @B @R,
X BB 57 45 0, FE Y 37-UTR RAS 2% 8l
Wit e T

CRISPR/ Cas9 3 [H] 4 8 ¢ AR A by — T 55 2L
5L I g B R, B N Tt
Py SR B DR S R g, 9T AT SE R
Fr BEAM IR G R e A RE e fEf K,
CRISPR/ Cas9 & i) %5 Sled5a2 3R 2| (3L BT
£ 200 g B Tyr RPN AS B A ALk R
B>, A9z % i Fl CRISPR/ Cas9 4 A 4 45Kl
VLR Asip LR, RIR AR R I R R B AR
AR/, BOBER VRIS ™ . ABED, th
X1, M CRISPR/ Cas9 H2 AR 73 % Tyr K& H (1)
CDS A1 3'-UTR 3E poly-A il BB {5 5 K 3 17 4
B, BEHR Tyr JEF AR BE KOG A € 1 52 M
M Sy VTR IR L R At £ 28 79 R €23 388 4% AL 1)
LR TR,

1 Me5I5k

1.1 SEIeHH#

SEEAENA AB REEHS A, AT 28 CHER
AR K R GE (R EG K IR RS o

Tyr LR ZIRIS PR3 B AR B3 ~ 4 1 I B
SR B H BN R J5 5 612,24 .30 .36,
48 F1 60 /NG, LA 1.2.3.4.5.10.15 dph
(OBt A 1) R A80) SR &)y ., el A o i
WLEE AT PR (0 2R 200 M s B P[] i S RN A5
oL, BT RA T EAIRAET - 80 Cukifi s
Mo

Tyr SR G4 L B3 ~4 I B 1) # 5%
B O% A T I S0 Bl 4 1 48 BRURE R 20 DNA Jf:
Kl 46 B, FE Ensembl K 3% ( https://asia.
ensembl. org/index. html) T B¢ & (1) Tyr ZL A
CDS [X \3'-UTR X341, f#i 1] SnapGene 343 %l
BB TS PCR 550 1) 3574
R EI T (A TAY TRBEGARAR) . 47
SGRE  Tyr BRI RE X 4l H IG5 48 1t ¢
TR AR Ry P g e S 00 R £

Tyr g2 N (Tyrpl , Det) 23550 Hr 4Rk AR
i Tyr JE[A CDS i A 58 8 14 e Ik T8 €0 2% 4 ff 2%
JEE LA B G A1 155 0, 5 A2 AR A0 T PR 6 3R IX I
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/i PR R DI R o R R DX SR A ) ik X
B, BT B AT T - 80 CukAfi# .
1.2 Tyr EEFMTFERE ( Tyrpl ,Det) RiLE 5317

{8 ] Trizol (TaKaRa, HAS) et H ik FEAS
1 5 RNA, 28 2% BEKEHL UK Al Nanodrop 2000 £l
o B vk 3 o {li ] PrimeSript’™ RT reagent Kit
(TaKaRa, HA) 107 & S 4% 5k 15 5] cDNA, Jf &
fET —40 CykAf . it 7EL ML Chitps :// www.
genscript.
design-tool) &1 Tyr LK CDS X FI T ¥if 3k
(Tyrpl ,Det) CDS X HYE R BRMGI1 Y (£ 1),
VB B-actin FEPIVE NS I, i ] 2790
03B Tyr JEDRFNR 5L P Y 5 B0 AR 45 2R
1.3 sgRNA HYEE & iH 5RIMNER

BELhfh Tyr HE K CDS X 55 —4h i 10 3'-
UTR 3 poly-A 11135 5 X i 4 80 i 1 7 24
M hE ( http.//zifit. org/ ZiFiT/
CSquare9Nuclease. aspx ) it & 8 & A S 00
1E 5] Target /3 41 5 Iz [a] Scaffold, Jf #E1T sgRNA
RN 57 PCR B FE 7. 94 C HZ8 4 3 min; 94
CARPE 30 5,65 CHEME 30 5,72 CHEAf 1 min, I
34 MEH;72 CHEf 5 min, B S pL PCR f=4)
28 2% SR BEGERS L IK , B A5 ELI b 2R — A
a5, K/ 100 bp 245, M4 AxyPrep PCR
Cleanup Kit( AXYGEN, 3¢ H ) i) & 8]t PCR 5=
Y1, W F Promega PI1300 & #p % 5 ik 7 &
(Promega, 3¢ [H ) # 17{R SNk 3 A AL sgRNA, £
Je il ST i AL [ i, DEPC /K i , 223
JiEHEGEE s P K AT NanoDrop2000 A8 48 B 1 25 4t
PA7ET - 80 CukA™ .
1.4 BRUEHERBEVERN

s eRNAs(150 ng/ L) F1 Cas9 #5 (127 ng/
pL,NEB, SE[E) R 5 5 , @G 5 2 35 5 852 6
SRR 1 A b, A 2 d S BEALR 4R 20 KR
iR BRFERY CDS 4B in)ia , LA A 20 kL 3'-UTR
MG, P2 DNA, #17 Tyr FEPR CDS Fi1 3'-
UTR 8 i XI5, PCR 43 , 7950 1 LA 73-#r 2 430
o WIREE T WY AR RVFI R AR RIIR NG (48 h) |
e (G 3 d) st (PR ) 1 F AN JRy
FRIE , IF A7 3 R BRI R AL S Br LUAC

com/tools/real -time-pcr-tagqman-primer-

partners.
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%1 Tyr EF CDS #13'-UTR X PCR ¥ 1 EERZEN 3| M UARERREL ST
Tab.1 PCR amplification, qRT-PCR primers and gene editing target sequence
of CDS and 3’-UTR regions in Tyr gene

5|4 Primer s 55 Target J#%1 Sequence (5’ - 3") {7 Site JHi& Usage
1Em F1 ACAGCAATGTTACAGCAAGAGTTTCAG Tyr-CDS P
Sz ] R1 ATTACACTAGCGTCGCCTCTTG Tyr-CDS bt
1EH Fl AGCTTCATATCAAACCACACTGTG Tyr-3'-UTR P
Jz I R1 AGTCACCTACATCTCGGGTGA Tyr-3'-UTR g
B-actin-F ATGGATGAGGAAATCGCTGCC CDS ERNSEY
B-actin-R CTCCCTGATGTCTGGGTCGTC CDS EENZ5|Y
Tyr-Q-F GCGTTTCTGCCTTGGCATCG CDS EE5Y
Tyr-Q-R TCAGCTCATCCGTGCACACC CDS Ems|Y
Tyrpl a-Q-F CGCTTCGACTCCACTGCCAT CDS Emg|Y
Tyrpla-Q-R GTGCCCAGCGTGTCGTAGTC CDS EEFY
Tyrplb-Q-F GCCGGGACGACAGAGAGAGA CDS EE5Y
Tyrpl b-Q-R CGGCCACAGTTGAACCCAGT CDS ERGY)
Dect-Q-F GCGAGTGTAAGTTCGGCTGGA CDS Emg|Y
Det-Q-R TCCTGCAGCTCTTCCGGACT CDS EEF|Y
5 1 Targetl CAGCAAGAGAAGGATCCAAG Tyr-CDS IRAESE 2 SN T
5 1 Targetl GATCTCATCCGTAAACCCAA Tyr-3'-UTR Jm4E 3'-UTR
45 2 Target2 AAGGGGTTGTGTTTGCATCA Tyr-3'-UTR i 3'-UTR
#1453 Target3 CAGCAAGAGAAGGATCCAAG Tyr-3'-UTR Jif 3'-UTR

2 4k

2.1 Tyr EREHS&KRPHRIE

LRGBS SRR R (B 1)
WoR, Tyr FERTE 14 A o) 90 A7 ek, Horp
PASZHG G 36 h ikt iy, B R IG IR 0 s 2 €2
RULE T WRERANNE, 25 48 h FRKik
N A PSR S R TR GHESY Y e Rl = W ')
HIATMIAIE R4S, BHAREE 3 Kig, WA Ik
JE T DRI 2% S02 i W f 5 95 4R, ME 0 Tyr 2
AR B ERRE. BIEE 15 K, B T4
JINPR RSO 0 2% 80, W B R 4 R 2 B ) 4 A [
TE At/ S R A
2.2 Tyr E[F CDS XH i

30 o R ) S A S A R B, R B 20 A4S iR
G 18 ARG H BN R FR B2 A 2848, o 5878
AR 7 2 AR, 8 BOR 28 J8 €6, 3% 2%l R I ) i
(578 A ) i 45 DNA 3E4T PCR Rzl , B 5o
W25 R BN FEAE 15 DRASBIF S S B4R
RIFP A, G 250 385K 75% , Horh 73. 3% N H R
FEMG 5 F 30 Tyr J IR G i 2 35 R 1Y) e 722 (
2),

5B A RUAH LG, 5878 UV Ji R0 AT 25 R HY 30
BERANN, R R RS, M
A B £ 25 0 B 2 R AR 3 SR B IR 58 B Ik

(R SARTAT ] R Ry L TEASIE LAY RS iy
S, I W 24 Ak PR 2R A HE 51 2 5, R R
R AN 48 71 R 6 2% €0 25 20 i HE 5]
B WREWIE (K 2) .

UL (Typl , Det) € 5 3R IR 45K (K 3)
WoR, R WEEERTE Tyr K20 CDS i fa 8 A8 AR R
AT G R (2R DX L /D i PR 2% X DA B K i PR
03 XIRAFAN ] Je Tk X sl 2 23k, o R i A
TETC AR 2R DX IR A e B A X 8N
2.3 Tyr A 3'-UTR XHy4RLE

BAGEST ARG PCR U 7o 25 2R 7R , 20
MEAG R 6 A2 2] T AR BE A SR AR 5
TR A S AR AN AR, 28 B v [ N P G, & 3
20 PR R A BT b 90% , B Gt 5 AR
90% ,G4% 1/3 MR IRIG AZE S H 2/3 % H
PR MM R 922 , 4/ A Btk 18 bp, BB i Be ik
78 bp( & 4),

WL A IR A0 AU i 1 A £ 300 1% B 3 2 0
A 1153 A FR 2R M, JF TR BE # i L
M FRRE R 2580, I I PR 0 R UE T2 AT DL R £
o MG R R R K R, R AR A
€5 2 R, SR A, W AR SR (R A MU HE S K
00 B0 A5 R AR BOER, R LR A R
YLD DL R SR B A /N (B 4) o
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Morphogenesis Tyr gene relative expression
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1 Tyr EREHRSE&FRNEELENANENRESETN

Fig.1 Relative expression profiles of Tyr gene at different embryonic and larva stages in zebrafish

W
GGCCTTTACTGCGCAATCCCGGGG ACCACGACCGGATCCGGG

Ui A Jﬂ \ M

CCGGAGGGGCCTTTACTGCGCAATCCCGGGGACCACGACCGGATCCGGGTA (WT)
PEGPLLRNPGDMHDTR RIRY
CCGGAGGGGCCTTTACTGCGCTGGTCCCGGGGACCACGACCGGATCCGGGTA (-2bp)  (+3bp)  (2/20)

PEGPLLRWSRGTPRPDTPSG
CCGGAGGGGCCTTTACTGCCCTGGTCCCGGGGACCACGACCGGATCCGGGTA (-4bp) (+5bp)  (4/20)
PEGPLLPWSRGPRPDTPG
CCGGAGGGGCCTTTACTGGTC- CCGGGGACCACGACCGGATCCGGGTA (-4bp)  (4/20)
PEGPLL V P G T TGS C
CCGGAGGGGCCTTTACTGCGCAA~-~CGGGGACCACGACCGGATCCGGGTA  (-3bp)  (2/20)
PEGPLLRN G DH DR I RV
CCGGAGGGGCCTTTACTA - CCCGGGGACCACGACCGGATCCGGGTA  (-7bp)  (+1bp)  (2/20)
PEGPLL P G DHDR RV

(<< CTTTACTC CCACGACCGGATCCGGGTA  (-14bp)  (1/20)

PEGPL L P R P DP G

(a) WEHR. P, RRERZHEFR (b) HfRAZRDNAFF 51
Phenotypes of mutant embryo, larvae and adult fish DNA sequence of mutant adult fish
W-E. BF A= BIRAG s W-L. BF A BUAF M W-A. BF A BRI M-E. SRR s M-L. SR BIAFff; M-AL BRI 5 LT EFRRIE AT
G EAFIRBHTI]; SEIIRTEAIERTH: R+ A
W-E. wild-type embryo; W-L. wild-type larvae fish; W-A. wild-type adult fish; M-E. mutant embryo; M-L. mutant larvae fish; M-A.
mutant adult fish; Targets are marked in red; Substitution sequences are presented in blue; Mutant amino acid sequences are located in

green; deletions”-" ; insertions” +”

2 Tyr EE CDS REREFHRETMHRREK H DNA F5
Fig.2 Phenotypes and DNA sequence of mutant fish by targeting CDS region of Tyr gene in zebrafish
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15
Bl Tyrpla
s B Tyrplb
S 10f mm Dot
&
-A-3 ) _ Wild ®S
> . Zo
B2 5
©
—
* I_|J ll]
olLLE B
M-A-1 M-A-2 M-A-3 Wild
(a) ANIF] Rz IR X 35 (b) TUEEREMENREE
Different regions of skin gene expression in downstream gene

M-A-1. AR IO 2R X5 M-A-2. JRAR TR AR AR /D i BB 3R DX M-A-3. AR R Al A PR (B 36 DX
M-A-1. region with no melanophore in mutant adult fish; M-A-2. region with less melanophore in mutant adult fish; M-A-3. region with large
amount of melanophore in mutant adult fish
B3 TiERE Tyr £E CDS & REERE KK KEHBENRIEETL
Fig.3 Relative expression profiles of the downstream gene at different regions

of skins in adult zebrafish of editing CDS region of Tyr gene

W-E W-L W

CGTAAACCCAAGGGGTTGTGTTTGCATCAAGTGCACTACATGTGTTACAG

M mA_AJ_Lmhhnlununhm nlhhum

M

CGTAAACCCAAGGGGTTOGTGTTTGCATCAAGTGCACTACATGTGTTACAG

CGGATCTCATCCGTAAACCHARIGGGGTTGTGTTTGCATCA(3O)CAGCAAGAGAAGGATCCAAGCATTATG (WT)

CGGATCTCA CCAAGCATTATG (-78bp) (1110}
CGGATCTCATCCGTAAACC: AGICAGCAAG GATCCAAGCATTATG (-19bp)  (1/10)
CGGATCTCATCCGTAAACCCHAA)G LA 3§ CCAAGCATTATG (-120p)  (1/10)
CGGATCTCATCCGTAAACCC(AA) AGCATTATG (-19bp)  (1/10)
CGGATCTCATCCGTAAACCCIAR)G - AGCATTATG (-sbp) (1/10)

~GTGTTTGCATCAB9)C

CGGATCTCATCCGTAAACCCHAA)G ~-TTGTGTTTGCATCABINC Af GAAGGATCCAAGCATTATG (-3bp)  (1/10)
CGGATCTCATCCGTAAACCCIAR)G—-GGTTGTGTTTGCATCABIAGCAAGAGAAGGATCCAAGCATTATG (-1bp)  (#16bp)  (1/10)
ATCTGTTTGGGTTTAC
CGGATCTCATCCGTAAACCC(AA)G: (36)CAGCAAG TCCAAGCATTATG (-21bp)  (+18bp)  (2110)
CACTACATGTAAACCAAG
(a) MEHG. frfa. BERZHRE (b) HifLRAZRDNASF 51
Phenotypes of mutant embryo, larvae and adult fish DNA sequence of mutant adult fish

W-E. BPATUI0NG ;. W-L. BFAERAT 65 W-A. BPAE T A M-E. ROETRUIGG s M-L. SEAETUfffi 5 M-AL RASTUR 5 2060, TE [ 05
Fol; gk, Rt sl H O mAFS; (AA) . EMARASEE ] ks ¢+ A

W-E. wild-type embryo; W-L. wild-type larvae fish; W-A. wild-type adult fish; M-E. mutant embryo; M-L. mutant larvae fish; M-A.
mutant adult fish; Forward targets are marked in red; Reverse targets are marked in green; Insertion sequences are presented in purple;

”

Common sequences between forward and reverse target are shown with AA; deletions“-" ; insertions “ +

H4 Tyr £E3-UTR XREKERHRTEFREK H DNA F5
Fig.4 Phenotypes and DNA sequence of mutant fish by targeting 3'-UTR region of Tyr gene in zebrafish
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FERHESI | I R I 3 R K i b Tyr 3
DR 2 SR 3R A U 3 0 P 10 DX e PR o, DA
FAE U R ARSI T Tyr JEH () 55 1 F
WK, RBE Tyr ZERGEH L R 2 Rk, Tyr
FE T v A G T i 3R S5 R BORTE MG &
HWBRAAELE REL, R B REH T RS E
REEAIG (A A, 76 F2 JER RN 66 25 T 4R T2 K B R0 R
f gk o PR @ RUE b, Tyr 2R
TEMRRR & & &I I 0k B e R A in e
I ek R e ASHIFST B, B
ot Tyr JERTESMRAG & & B BEFRak , IRIG B
FAIMHARTE BB BE Rk e e, X — 25 R 5
REERFE S AW W BE D A iR A B0
ZMAIRE KG9 12 d v A A fcih i 2
CEMEEE LAY, SALBIRREE )G
B BEFA TOIA B 25 A AT A

AR R G Rk B PR AR
7R T B AR EAR KRR BE b AR T B 4 1 1
DA AH XS F CDS Y BT i K Y L Ry
CDS i i+ gty 28 SRR R IR L, ZE A 1) UTR
i IX E B 5 M O 45 4 2 1 B miRNA 1R A
SIS IREE , H] CRISPR/Cas9 4
AR Gid i 1L 2B A Tyr F2[H CDS X945 R 2o, i
Bk CDS [X 105 kb Ay K4 B R BE Al 3 850% 11 2 4
f5E4 AL . B CRISPR/ Cas9 4 A 4 14
RS Tyr ZER Y 3/-UTR A4 X & B, I bR
AR poly-A ME(F S, 5825 UL AN B A h i1
M ZEd 0, A g R L TR R
Tyrpl JEHEE —AMNE F R AR 5 R & RS+ 1
PR, RAE KRB EEE G, FEE Typl ZEHA 3
UTR %4 PR 4 A Sk 2 5 300 S B 248
! AHF5EE i+ CRISPR/Cas9 A 4i#8 Tyr
FE[H CDS X 3'-UTR JE poly-A fNEAfFF X, &
B Tyr FEH ) CDS X AR TRUARAG AT Fa F 1 A A
B RO R R ARG, W] Tyr ZE[H CDS
DX X B 2 £ 45 A & B B30 SR 6 3R T RLER Kk
HEEAEM SR Tyr JEP A 3'-UTR 28748 7 fif
i Ar it A R R MR AT LW, 5
HPA R L, PR R R B B 22 . FEM L)
Y1, (55 (AAUAAA ) 7B 3E ek sl 2875 25
BELAS Z MR ER L 3 I 7= A 37 -UTR J3 51 <7
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JE v T AL R AR W, HOE R E R ST A
(UAAC/ GUUAU) A& 3'-UTR A& 1,
BhATHEFE T 32 37-UTR 42 35 22 Fi I 98 45
JUF,Ji i RNA 45548 A miRNA R 513F 455
X HEAT A%, HAF 2 o0 C e e S 1
Yoot a5 ASEs, L s RoliE 1 3'-UTR
BB ) e A B (H AT BESR X poly-A fiEE (5 5
DI AR Wi, HE I BE B f8 Tyr JE A 3'-UTR 4
poly-A LR35 IX AT A 42 66 (5 X B, JF
KZ5 Tyr SRS, IAh, WA T REA S5
FE AR RIS F AR MR 3'-UTR 3& PEoCiF LA 2
HAB I N T /E . EAEIR R RO R G )
W, afe B R 4 R (a-Melanocyte-
stimulating hormone , «-MSH ) 7] jifi 15 5 2 {6 & 20
P B B A0 5K B BURR 324K 1 (Mela-nocortin-1
receptor, Melr) Z5 542l Tyr EIRHAMZ E ; AR
o-MSH 34 RJ 3 1o 380 77 /)N HR W 2 A0 5C 5% 5¢ [ 1
( Micropht halmia-associtated transcription factor,
Miyf) & ey T 28 R I ik DR 5806 05 1, & i 1
LR e, BF TR W Ml Mt
Tyrpl"*) Det'®) | Sle24a57) S 3L R Y 284 4 52
BUEYAAAEA R ENBROR KT G At
FE Tyr FEPI Y CDS [X 58 748 T A1 i A AR £
M REREFHEAAR, RIS
AR RS ZR 3 A A B R P R £, 78 Tyr Sk
PR 9 S HOL T RE Bk 2k i, FER iFBE R ( Typl
Det ) T 1A 5 AR AN 7] Bk X3 15 A7 18 22 5
SR 5728 1A W 24 55 SUATE AT RE A2 M 301 R (1 R
5 TR 168 %t Al s PR A 52 0, T 5% B A
BE 38

SE Lk
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Fish coloration change from disrupting different functional regions in
tyrosinase (TYR) gene by gene editing technology

XU Xidan'*?, CHEN Honglin'**, MANDAL Biplab Kumar'** | SI Zhouxuan'?*?, WANG Jun'*?, WANG
Chenghui'*”

(1. Key Laboratory of Freshwater Aquatic Genetic Resources ,Ministry of Agriculture and Rural Affairs, Shanghai Ocean University ,
Shanghai 201306, China; 2. National Demonstration Center for Experimental Fisheries Science Education, Shanghai Ocean

University ,Shanghai 201306, China; 3. Shanghai Engineering Research Center of Aquaculture, Shanghai Ocean University,
Shanghai 201306, China)

Abstract: In order to detect the effect of editing different functional regions of genes on fish coloration,
fertilized eggs of AB strain of homozygous zebrafish ( Danio rerio) were microinjected by CRISPR/Cas9
technology, Tyr gene were disrupted in the exon 2 and non-poly (A) addition signal of 3'-UTR, and mutants
with disruption of different functional regions were obtained. The results showed that; the relative expression
level of Tyr gene was detected in the examined stages of fertilized egg to 15 dph larvae in wild-type zebrafish,
and the relative expression level increased to the highest level at melanin formation of eyes; the melanocytes
were not observed in mutant embryo and larvae with disrupting the CDSregion of Tyr gene, displaying
complete albino, then, the melanocytes were observed in adult fishes with broken melanocyte stripes. The
mutants with disrupting non-poly ( A) addition signal of 3’-UTR region of Tyr gene showed the same
melanocyte stripes with wild-type zebrafish, indicating normal melanin synthesis in them. It was indicated that
significantly phenotypic change would occur by disrupting CDS region of gene, while no obvious phenotypic
change was detected by disrupting non-poly (A) addition signal of 3’-UTR region of gene.

Key words: Tyr; gene editing; CDS; 3’-UTR; melanin; CRISPR/Cas9
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