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78 B {AHT S 8 tyrflislc24a5n 52 b R L 3 Hh

— 1,2 1,2 X 1,2 1,2
L VR O O T - -~ A ¢
(1. i R E g v Rl E RS T A ot I 201306; 2. B K K P Rl 5 B VR K38 5
R ZE W E S =, 1 201306)

WE: N TR B O RS UM <5 R B 2 BL B (Tyrosinase, tyr)F1IE 5 #8424 5 J% il 5 5(Solute carrier family
24, member 5, slc24a5){E i BAA L B (Oryzias celebensis)F [ FIAFHE, B A K FIRACEs(Rapid Amplication
of cDNA Ends)#% A M 78 BLAH Wy 5 8685 S5 b 50 1% T tyr(Octyr) Fllslc24a5(Ocsle24a5) 1) 4= K cDNA(Complementary
DNA). OctyrffJcDNA 4K 42249 bp, FF U BEHEK 1635 bp, dwtd 545N R IR, Ocslc24a5IcDNA4 KN
2065 bp, FFHIEHEK 1542 bp, HfES14 MR IR . DAER L EILM A RF K EW 0T K, Octyrfl
Ocslc24a5@ BT A A H R, ¥5 HAE M AU 8 s . I8 PCRILFE T OctyrM Ocslc24a5 1) 2 R 40
DNAFH, £ BRI, OctyrFF I B AE RS SN AME T, Ocslc24a5 T B AE S M8 NME T KB &=
PCR(qRT-PCR)5#T T OctyrFl Ocslc24a51EAN [ L LRFAAN [F G 7 & I BA B AH X 215 7K SF, S5 R BIR, Octyrfll
Ocslc24astEfii. MR L B W B2k, ORERIRS S 8 2k, HIAPERS S A &, HOGEIRAK; Octyr
M Ocslc24aSTEN R K G A [FI XA RIK, FEMIG K & 157 R Rk KP4k 25 m . FH0.25 mmol/LIR
B R(PTU )G R €0 3R DR G AT AR JEAL % 22 (WISH) K I, OctyrFl Ocslc24a5 M7 KA, 7E3E
FERA, OctyrMOcslc24aSTERTA MR AR H 3946 RIE; TEAPE I, Octyr M Ocsle24a5 3 AT HRFN G135 f5 b 3%

ik AR, Octyrfll Ocslc24a5 AENRRE « WA M R ik ik . Bh EWF 45 SR UG Octyr M Ocslc24a5 7] RE 2
578 BT 77 B 2R R 1B B, WA ORTR N T AR PG BT 7 0 £ R T B T L B A

KHER: tyr; slc24a5; FROF; FERRIL; 7E RN ETE B
X EHE: 1000-3207(2022)03-0282-10

FE 5 HS: Q344+1 CHERFRIRAS: A

RFR BB HE S Y I B R B Y Rh
Pl HE2AZR R BRI E
R RS AT R R B — R
HILHMR . FEPR AR R Tt e
N—MAEY R, TR R IEEEER .
R BORMEEN, BOEREREEIET RT
HEBORAEYERIS THE 8 2. 4%
8 B R 7 28 9 3 HH (www.esper.org/micemut/) 3L
ST 378 A IR S A, A TN RRE S
WerbE . BRERREG(0r) . BEE R S - 1(rp-
D R AR 24K MR 5 (sle24a5) " VR IR A
TR (sle7al D BB RME 241
(meIr) " R B R (A (asip) "S54k 8 72 FH 5 JL R ]
=N GIE /RN SR

ks B HA: 2021-01-15; 1837 HH#A: 2021-06-24

e

-
“ﬁﬁiﬂi

Tyr SRR A, |32 0 A0 T AN F A9
RN, tyrf R R A O FE P OCHR (1) PRIE RS . v
BT B K G B R AS P IR 1A R SRR A
tyr AL T A3 4- T RERNARZE,
DOPA), % PLiiE— S iinr AL B E 1 i(DQ)
Z MIRE T — R Z 0T i H B R A
BER RRARTARAMGRERE, HEAaR
FEAE AL AR A . BRI, RN & P SR
Ko FEB AR LRSI B0E K, A& FECEHED
MR A FFEE R AR A . 7 55 Fi 1 (Pelteo-
bagrus fulvidraco)™, tyr?t 1 Fl [ 44 8 591 fa 2H 21
) RIEKTERE BE 2R, U8 (Onco-
rhynchus mykiss)$ 83 Morpholio i fill tyr ) K15,
FE AL = 25N 3 5 IS AL I JIE A B Bk ) € 3R DT

EEWE: H 5 E SR THRI(2018YFD0901205); Fl %K H AR5 4:(31672700) % Bl [Supported by the National Key R & D Program of
China (2018YFD0901205) ; the National Natural Science Foundation of China (31672700)]
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BN, it CRISPR/Cas 9 A BB M s H A
B #(Oryzias latipes)tyrFE K], H AT i AR (% 07
SERM, HREERR, MERor B3 T X
Tol2%% A Ja, EIA 3R A4S (1Y) H A8 75 il 4 A0 R By AR
MFGIHEH . o, FHF AR Y, miR-330-5p &
tyrs A I SO R 1, FF2Rd B miR-330-5p ]
SR RTERE R,

Slc24a5 & B U224 KRN SRR, & A
F(Homo sapiens) EE IR PTG B, slc24a57E
BN 00 2 R e A R,
Sle24a 555 K 9 4 82 F UNCK XS, NCKXSHIE S
TE AL AE P €8 2% 20 0 PR 2 R A A 7 % SR A s T ) 8%
ghit) b, A S R AR A MR . ekifharh
NCKXS5 5158 T B E fhhCa’ 10w 4, N5
M T BB 25 A 1 R BB e 1y AT, sie24asit 3
IS B F AR i K (yrp2) M ABL, SATERE I
itz b MR R Rk E B (Ovis
aries) ) B2k Hslc24a5SHIAI R FIE B2 A48 1)
20.535" . #EX(Gallus gallus domesticus)H,
SIRNA#IE W AT LAY Rd fillslc24a5 13X, slc24as5
FIB B> 5B B A B Sk
I, £ & BB S A (Danio rerio)F B IR 5 R T
slc24a5, HAEW T sle24a STt R T e 5 2 A
H, &S 584D, BERITE
HH W A AR ANk, o B A2 B A Kesle24a ST AR E
WRAiA S A S aiiarh, BEeRTUE i E—E
TR B E™,

15 BAA 5 # (Oryzias celebensis) & 5 i J& 1
— PR K AR, T B RE JE U VR R B B, AR T
BEAE 5 LR PG B ST (2 36 T Bt 2900 75 452,
PEEAATEMEA KA G, WIRER. 5
Py MEMER A 2 R B EHFN A EARDTLH, FRAT
SORE T 7E BN B 6 R R A O R BE Rl Ocoyr A
Ocslc24a5, Bid 5 € EPCR(QRT-PCR)KI T 1%
AN I8 R FEAS R 0 2R AUAS R IR IR B I I 3R A,
AR JF AT 4 22 (WISH) 73 AT 173X PR /> 26k BRI A IR i o
(R 23 RIE o AT FE M7 1 AW 0K N AT
tyrlslc24aSTEVE BAL 77 B 38 o R YA b 81
BEE HLA, ST B T SRR B TSR B L TR

1 #R5RZE

11 SR

AP BT FH (SR A R G A s A R A
VU K 5 Bl D TR A K IR R G, R B4
FF1E28—29°C, pHYEFFE6.8—7.0, PR HFF14h 1) HE
FNTOh B (6 JH o BSR4 7 LA 0 75 B R
AT A L930K B0, WRAG & 7 1 BRR STk ik

1.2 AEBBESH#oyrfislic24a5 cDNAKI T [E

B AR FINCBI(https://www.ncbi.nlm.nih.gov/)
F1Ensembl(https://asia.ensembl.org/index.html)7E 2%
DA Sl AT B - 4 3 FL A ) By Rl sl 24a S HE TR D 31
TR o JE IR A A P AL R RN B B R A I BT,
FELRSF DX TE 73X 5 > = BRI T 9 51 40 (% 1)
PCRY 1445 2| Octyrfl Ocslc24a5 cDNA R 77 1741,
SR G AR TR 13 2 I cDNAF 43 7 511 1 3k R A S 5
Wi 1). 1§ FHSMART RACESsiR 71 £ (Clontech) 2
H5'-RACEFI3"-RACE cDNAZE — 2%, & ik
() 565 — 2k B BRI PCRY™ 1 15 21 9 ity 1) )7
5. HRACEsH 4 31/ BLAIE @ PCR 21
cDNA# /> i BEEAT 41 23%, SR )5 FIFINCBISR fE 1
BLAST T g A 74 2B IEM . EIET5
(5 A3 5w 52 1E 517, & B4 K cDNA#E4T PCR%:
iE . PCRF=MIE1 %582 % Bt A 5 Jis v Ik A o K
JN, R [ER 77 (TaKaRa) % 1A 6 Fr BGEAT
B, AR J5 K BRI W% #2 B pGEM-T Easy 4k
(Promega) ', F 34k 2 B2 45 K+ % DHS ol 1k
o B S R B T B RIS A e A A TR A
BEAT I -
1.3 FEAESyrfisic24a 5 EEDNAR =&

KA M NacliZE R HUE K ZHDNA . B 5
B HFWEEE T1.5 mL EPEH, & P
STEZZ M (10 mmol/L = ¥4 H 2 Jk H o 3h R 3
(Tris-HCI)s 1 mmoVLZ &Y Z.FR(EDTA)+ 0.1 mmol/
L&A (NaCl). pH 8.0). 10% 1 — k% KAt B 4
(SDS)FIER K, 56°C /KR LIER . Kt
NaCUIIA ERE h, BRES, AR, &
o B LIS, HAE HIEH I NBEUE SR ZHDNA,
FHT75% B RE Be B Ik o B 2L I AL DN AV fif T
1/1000 RNase¥& ¥ 41, B T-40°C gtk — B 4 ff
Ao FATE T EL M Ensembl 38 R 83 7 /0
Bl AR, S EAFMERHAFY, RECA
A B H AR Fh 3L PR 21 5 51 F3R 15 1 CDS(Coding se-
quence) 74, Wit 514 B tyrMislc24a5 1 K 4H
DNAJF41(F 1).
1.4 559

{f FIDNAMAN A1 Vector NTIX} tyrfllsic24a5 1]
RIER 7 73t 4T 2 8 Le X, A FH AR 2R X 3 Signal P
5.0 (http://www.cbs.dtu.dk/services/SignalP/) #1715
SR TFTI, A1 FH AR £ 355 TMHMM2.0 (http:/Awww.cbs.
dtu.dk/services/ TMHMM) X £ [ 1 55 115 X 380347 T3
W, F) FH ProtParam 1. E (http://www.expasy.org/tools/
protparam.html)BEATAHXT 73 F B & 45 HL SPIIR T3
W, NetNGlyc1.0 (http://www.cbs.dtu.dk/services/Net
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KR R 46 &

NGlyc) TN s % 54047 1o BE4h, Rl Mega BRIC-gE. IR, Bt sain.

70844 K AR AR M i R G K B o
15 KIXEE=EPCR

3d. 7dFTNI G A N D) FT 8 AN AR H AR (i« HR S
M B FF. . OPEFUR ) ERNA. H

A FITRIzoli: $2 HX P4 BLAF 4 75 B A [7] IR iR 1%35¢ JIE B sk 1 HL VK AN anoDrop 20007 I £ Hx |

1 tyr M sle24a5 EFEwIEMRILFTASIHFS

Tab. 1 Primers for cloning and expression analysis of #yr and slc24a5

5| ¥4 FrPrimer name J¥%Sequence (5'—3") FHi&Usage
Octyr-DF TAYTGGGAYTGGMGNGAYGC
Octyr-DR GGRTCRTTNGCNGANCCYTG )
Hh e Fr B R
Ocslc24a5-DF GTAGCAGGNGCNACNTTYATG
Ocslc24a5-DR CCCNACNACNGTNACCATCC

Octyr-5'race-R
Octyr-5'race-NR
Octyr-5'race-R1
Octyr-5'race-NR1
Ocslc24a5-5'race-R
Ocslc24a5-5'race-NR
Octyr-3'race-F
Octyr-3'race-NF
Ocslc24a5-3'race-F
Ocslc24a5-3'race-NF
Octyr-cDNA-F
Octyr-cDNA-R
Ocslc24a5-cDNA-F
Ocslc24a5-cDNA-R
Octyr-qPCR-F
Octyr-qPCR-R
Ocslc24a5-qPCR-F
Ocslc24a5-qPCR-R
p-actin-F

S-actin-R
p-actin-qPCR-F
p-actin-qPCR-R
Octyr-genome-F1
Octyr-genome-R1
Octyr-genome-F2
Octyr-genome-R2
Octyr-genome-F3
Octyr-genome-R3
Ocslc24a5-genome-F1
Ocslc24a5-genome-R1
Ocslc24a5-genome-F2
Ocslc24a5-genome-R2
Ocslc24a5-genome-F3
Ocslc24a5-genome-R3
Ocslc24a5-genome-F4
Ocslc24a5-genome-R4

GACTGCGGCTCCCCATCAGTTC
GCACACGTCACAACCCTGAGC
GGGTGTCTGCTTGGCCAAGTTCAGG
CTGCACAATTGAAGCCCATAAAGTTCC
GGTGCTGACCCCAATGTCCCCTTTCG
CGGCTGTAACAAGTTCAGGAGCCGAAC
GGAGATCCCCAAACTGGGTTGGGTAGC
GCGAATGGATCTATGTCCTCGGTGCAGG
GCGACGGTTCTGGAAGCAATGGTTCATG
GCCGTTCTTCATGTCGGCTGTSIGVTTGGATC
tctagaATGTGGCTTTCAGGAGTCG(Xbal)
ctcgagCATAGCAGTCTGGTAGTTTTGG(Xhol)
tctagaGTCAGTCTGCAATCTTGAGG(Xbal)
ctcgagGTCACTGCACAATCGTATAGG(Xhol)
GCAGTGGCTCAGGAGGCATAATC
GCAAGGAGGTGGGAGTATTCGTATC
CGGAGAGCGACCTGAAGAGAATC
CCAACAACAGTGACCATCCAGACTA
TTCAACAGCCCTGCCATGTAC
CCTCCAATCCAGACAGAGTATT
GTGCTGTCTTTCCCTCCATC
TCTCCATGTCATCCCAGTTG
GTTGTGACGTGTGCACGGATG
GTATTCCTCAGCTTGGGAGCAC
GCTGAGGAATACAACAACAGAGGAG
GCACCGAGGACATAGATCCATTCA
CCCATATTTCTTCTCCATCATGCT
GTGTCATTATTGTCGCTGTTGTG
CGCTGAGTTTGCTCCCACTG HE R 2H T
CACTTATCACTTCCAAGGACGGT

TCTTCACCGTGCAGGAGAG

AAGGCTGTAACAAGTTCAGGAG

TCGGCTCCTGAACTTGTTACA

ATGAACCATTGCTTCCAGAACC

TATACCAGACACAGTGGCAAGT
AAGAGGATGTAGCAGATCAGAGAA

RACEs

A=K cDNAKHERTWISH

qRT-PCR

E: FREEIE A 514, RICER KA 514

Note: F. forward primer; R. reverse primer
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HIERNAR BT E . 8K E B B IR g 5 Wtk
A5, FF1SHUE N — A o6 =M= e o 78 L
A1 307 75 0 2E AT A ZUURE, 5 2t I AH (R ZH 20—
ANE . 7SO R & (TaKaRa) i W #EAT )
kA cDNA . B-actinfE NN ZEEH, 5 Octyrs
Ocslc24a5#17F179 4 . qRT-PCRYEBio-Rad
CFX Manager¢ /€ EPCRAX LT . RBAERRN
SYBR Premix Ex Tag(2x)10 uL, 1E[7] 1 7] 5] #) %%
1 uL, ¢cDNA 2 pL, ddH,0 JEA %20 uL. KNEF
N:95°C 30s,95C 5s, 56°C 20s, 72°C 15s, F£40MF
o R4 AR BT I A M 22 o0 AT, 5 At 26 2
I E U D) 5 B AERA, JFREAT M. KRR AT
SRYH, JFM =R EE . X G E
FA P 0S HE(FH ddH, OB i) . T 51 P38 2 A H
Primer6. 03X fF % 11(3% 1). ffi 2 AR
(AR X 1A 2, I FH GraphPad 503K {4247 1E
1.6 EFRMURR

) #E AR R A 28 Skl Octyr M Ocslc24a5
mRNATE A [ i 5 7 I 30 et = 52 42
2K CDSHI¥(Octyr-cDNA-F & R Ocslc24a5-
cDNA-F & R)¥ ¥ OctyrflOcslc24a5HICDSF 41,
P49 B B F BOE R B T-easy #8481, 79l 44
AptOctyrfiptOcsic24a5. 1§ FHXba 1 8iXho 1 BE§)
JFOREASE 5 RE 2 AL, SR 5 15 FH s =+ (DIG) A id ik
I (Roche ) ¥ B A 14 JTUREL B 7 55 B LE ORI
SCAREE . RO H AT i 2R 60 3R e 5 A B 2200
BH(8—9 /M 1) iy P i 3 1= B LB K
F 25200 B el 3 LI FATTAE A1 0.25 mmol/LA 3
i IR (PTU) b 2 IR fifs DAl IR G v R B A . 8
I SR AT e 52 BB SR tn SCRR[ 241 ik o BERR1—
1.5hyE 25U N LSRG B, 3] & /A0 B8 (Nikon,
SMZ25)iE 4T A .

2 #£ER

2.1  OctyrflOcslc24a5HI 2 FEFNFF51 53 1
Octyr4=:cDNA 2249 bp, 135126 bp 5'E 4w
X\ 488 bp 3'dEZm i X #1635 bputdh[X, 4L
545/ MR HE PR (GenBank Z 3% 5 : MW199762). Oc-
TyrZ A BT 5T 5 °861.9 kD, S5 H 2°86.17.
FSignalP 5.07F £& ¥ 36 7E Octyr NS TI0M 21 181>
BERREIEIE S . 7EOctyrB F IR F 5 1 C i T
MBI T474—496 aall)F5 LS MR . FEOctyrad &
i 7 5] R AL P 4 B T 45 4 B s, CuA Rl CuB,
5 AR MEZN DA L G54 S BE RS o RIS, AT
X OcTyr 5 H AN EHEZN W Tyridh 17 2 8 2
FRELx, JERBLIAN IR B Bk . 7SN

TEN-FEIALAT S AR R ST

Ocslc24a5 ) 4K cDNAF FIAL 5160 bp 5 3F
ihgIX . 363 bp 3" LGS X LA K 1542 bp g [X,
ZGR AL X G — A S AR IR TR 3L, 37 kg
i X Hp HAT R AATAAA R IR RALGE 5, $2R
ZcDNAML S T Ocslc24a5 1) 58 B 9 L 7 51 (Gen-
Bank & 3% 5: MW199763). OcSlc24as Tl 4 &
“N56.6 kD, %51 15°45.29. OcSlc24aSE F: 1L 75
BB 124 B B X, 7 AL T 15—37. 79—98.
122—144., 151—173, 183—202. 207—226.
319—336. 349—371. 381—403. 416—438 .
451—473F1 180—502 aa.
2.2 OcTyrf0cSlc24a5E EELFFILL 3t K R4 i
R oA

FOcTyrd M7 415 HAF (0. latipes)-
PEL 4N . (Maylandia zebra). % dE i (Oreo-
chromis niloticus)~ #2(Cyprinus carpio)~ Bt (D.
rerio)~ /NS(Mus musculus)~ NZFE(H.sapiens)H]
TyrZ B F F AT Eext . 85 R BoR, 78 Hoxf 1)ix
8 AT h, OcTyr 5 H AT B 1y [&] U5 1% 55 5y M
93.7% o 55 SN AN B R R TR, 1)
NT9.7%, 5 8L RN N 63.7%, 5P )[R R
PEAN6L.7% . 5/ BN 1 8] U8 1 4K I
57.5%H156.2%. H5OcSlc24aSE IR T 5 FIH A
HEBIWIIS1c24a5 A H 1R 3 41 3£ 47 L X, OcSlc24a5
5tk HAEF(O. latipes). ¥ AEF(O. niloti-
cus)~ RBEXUHE 1 (Amphiprion ocellaris)F1 U1 [G [
Sk (Labrus bergylta) P& H(D. rerio)f & 5=
R, 0 500897.2% 91.1%. 90.8%- 85.8%FH
82.8%, 5 /N (M. musculus)F NZE(H. sapien)lt][F
PRI 69.5%

RGRKEW IR, OcTyrfl H A F (0. latipes)
Tyr R — /N3, 5 HA B 2R R — N K9 3,
XA — (B 1), BbAh, PIilZE. 52
FLENII Tyr SRAE 51— K 3. R, i e
M RGKER, HATKIOcSIc24a5 5% 4E 1 (0.
niloticus)~ HRBTXUEE (A, ocellaris) ¥i3E(Para-
mbassis ranga) 1 H A F (0. latipes) ELG R RN
I, BAE—AN = b, 5 ITIKEESL (L. bergylta)-
WEE(Denticeps clupeodies)FBE L i (D. rerio) KN
—NRD L AP, SRR FLEIMISIc24aS
RIEH DK Z(E ). XL RRP, OcTyrfl
OcSlc24a5 MR IR 7 FIFE R LR ORSF I
2.3 OctyrfOcslc24a5EFE ADNAF SN 5347

JHIEPCR I B FE 915 B OctyrFl Ocslc24a5 1
F:HHDNAFF . PH515516.3 kb Ocryr£E[H 4H
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- #1(GenBank & 5% 5 - MW240440), 1 [ 5 HE 5 tyrFE K EH)3.2—18.96% (K 2). Ocsic24a5K]
WSANMNE T, 5D A ARVNRANE FE R FE[RIZH K 46.08 kb(GenBank & 5% '5: MW200252).
A B, AR/ R o 2L R 24 K 2 Oc- HASVE R, Wi LT R P T fa . A EFI/N R

100 tyr AAFEH 86 Oryzias latipes (XP 011481638.1)
100 _E tyr VG BRAAWIE B Oryzias celebensis (MW 199762)
9% 100 I: tyr BESAUNN . Maylandia zebra (XP 004550107.2)
tyr AR Oreochromis niloticus (XP 003446939.1)
tyr ARJNfa Bagarius yarrelli (TSX58275.1)
100 [ tyr 8 Cyprinus carpio (AQX36322.1)
L— or BED, 4 Danio rerio (AAN17339.1)
90 [ wr WEER Bufo bufo (CAR95491.1)
100 — tyr W Rhinatrema bivittatum (XP 029457566.1)
100 tr 3 Gallus gallus
85 tyr RS Patagioenas fasciata monilis (OPJ89948.1)
0 [ wr /NE Mus musculus (BAA00079.1)
53 tyr - NJ& Homo sapiens (AGV39054.1)
tvr " Bos taurus (AFJ39264.1) wr
60 =3 sle24a5 % AEM Oreochromis niloticus (XP 019203741.1)
- sle24a5 RSEMHE . Amphiprion ocellaris (XP 023121750.1)
slc24a5 B5BEf Parambassis ranga (XP 028257957.1)
1 [slc24a At Oryzias latipes (XP 0205 .
97 00 le24a5 HAEH O )/ 020568140.1
62 L sic24a5 5 AV 75 bl Oryzias celebensis (MW199763)
—sle24a5 WURFEKA Labrus bergylta (XP 029134589.1)
sle24a5 V#E Denticeps clupeodies (XP 028812575.1)
sle24a5 PETL# Danio rerio (AAY89722.1)
55 [ slc24a5 VYR Rhinatrema bivittatum (XP 029431589.1)
100 L—sic24a5 IR Xenopus tropicalis (XP 002936612.2)
100 Eslc24a5 % Gallus gallus (ABJ98408.1)
63 sle24a5 i)Y Patagioenas fasciata monilis (OPJ70560.1)
0.05 100 I: sle24a5 /N Mus musculus (AA144867.1) le24a5
’ sle2das N2 Homo sapiens (AA13629.1) sleesa
Bl 1 TyrfiSlc24aSR AL )7 51 & Gu kAL
Fig. 1 Phylogenetic tree of Tyr and Slc24a5 amino acid sequences
. Coding exon |:| UTR Intron
ELRERE T | 11—l s tyr
or ATG TGA
s o (— \\ ——H D 206k
ATG TGA
Ao [ | — \\ | o0k
ATG TAA
Mor (i : — \\ i I— 600k
ATG TGA —
i O HHHEHEED o5 sle24as
slc24a5 ATG TGA
s sic2das —H—H—E1—8— \\ —F— 520
ATG TGA
N siezas [H——\\ —HH+— 1 | B 235w
ATG TGA
N ste24as [HE \\ Ht B —1& 2w
ATG TGA —

2 OctyrfOcsle24a 53 K445 ¥ 73
Fig.2 Genomic organization of Octyr and Ocslc24a5
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R ZHDNAZE 4, FATR I Ocslc24a5 1R 21
AN T MTINANE T, MBS E., ANEH/N R
BIONPETFNNE T BES M, INRAMAFK
(1) 325 IR ZH A B2 43l 2 7 AP B 7 B s L 24a SR DR )
2,515 35513 765K 2).
2.4  OctyrfOcslc24a5TE R R A LR E ERR %
BEEES S

KA QRT-PCREGM T OctyrFl Ocslc24a51EA
[ A 23 (AR R IE Ko S5 R EIR, OctyrflOc-
slc24aSTEMG . R B B . Rk, SP SRR
B AUrh Y RIE (B 3ARTE 3B). FERI
8MNH LA, OctyrfEAG 8 b ik & ey, HIOZ IR
i o ARk, 75 RIS B AR, Octyr{E g
Rk w ARG 64, KIEI174%; Ocslc24a5TERG
B, AR sk, KPR R RIAR R,
HONEPREERTEFEFRAR, BEPH
Ocslc24a5315 8 KL RIE 2145, R8s, il
13001

[, K QRT-PCRAGI T OctyrfOcsic24a5
TE7E BAT W5 A R R G K & A 2-4r i . %
R R IE . LR, 3d. 7RI H A
) FIAIXS RIE K. BEALET, Octyrfl Ocslc24a5H]

< A < 8 B
100
Z
2% A 24! x
E 20 &
N ‘2 30
a\ S
S N
S 10 <20
3
£ 10
50 2o
& 2 S AP = @ N SIS D
SR G AN = SRR P
& <. SO %VOA%@% = & ?ﬁ}&‘\)\ 0‘3&04%@9
C D
< 7 <Z: 7
Z 6 ® 6
= E
g S -3
£ 4 3 4
53 3 3
o 2 = 2
21 §1
50 20
2 DN PP e TP 2 ed
F N < — 5 NI
WQ)\%:’ 0\{1&%@ AN § Wi}%‘%‘b%i@)@“f A\ <

3 OctyrfMOcslc24aSTEAN R H LA R G & & B A AH
Xf B K

Fig. 3 The relative expression of Octyr and Ocslc24a5 in
different tissues and different embryo stages

A—B. T BAAHH #A R H LR Ocslc24a5 1 Octyr AR Rk
K C—D. P BAf 7 8OR F I iR % & I Oceyr
Ocslc24a5HIFIR Fe ik K-

A—B. Real-time fluorescent quantitative PCR analysis of Octyr
and Ocslc24a5 in different tissues of O. celebensis. C—D. Real-
time fluorescent quantitative PCR analysis of Octyr and Ocslc24a5
in different embryo stages of O. celebensis
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Fig. 4 Spatial and temporal expression of Octyr during embryogenesis
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Fig. 5 Spatial and temporal expression of Ocslc24a5 during embryogenesis
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CLONING AND EXPRESSION ANALYSIS OF TYR AND
SLC24A5IN ORYZIAS CELEBENSIS

MA Yuan"?, ZHONG Ying"’, GUO Jing"? and LI Ming-You"’

(1. International Research Center for Marine Biosciences, Ministry of Science and Technology, Shanghai Ocean University,
Shanghai 201306, China; 2. Key Laboratory of Exploration and Utilization of Aquatic Genetic Resources,
Ministry of Education, Shanghai Ocean University, Shanghai 201306, China)

Abstract: Melanin is widely distributed in animals and is one of the important factors in the formation and mainte-
nance of body color. Many studies have shown that #yr and slc24a5 play crucial roles in the synthesis of melanin in ver-
tebrates. tyr is the key rate-limiting enzyme in melanogenesis. It catalyzes and oxidizes the precursor tyrosine to form
dopa-quinone, eumelanin and pheomelanin after a series of complex regulation. slc24a5 is the fifth member of the
solute carrier 24 family, and the protein encoded by NCKXS, an important pigmentation gene in human. To explore the
expression patterns of melanin-related genes #yr and slc24a5 in O. celebensis, the full-length cDNAs of O. celebensis
tyr (Octyr) and slc24a5 (Ocslc24a5) were cloned by rapid amplification of cDNA ends (RACEs). The full length of Oc-
tyr gene was 2249 bp, including a 126 bp 5’ untranslated region (UTR), a 488 bp 3'UTR and a 1635 bp CDS for 545
amino acids. The full length of Ocslc24a5 gene was 2065 bp, including a 160 bp S'UTR, a 363 bp 3'UTR and a 1542 bp
open reading frame for 514 amino acids. Multiple alignments of amino acid and phylogenetic tree analysis revealed that
the amino acid of OcTyr and OcSIc24a5 were conserved, and they had high homologies with Japanese medaka. Ge-
nomic sequence of Octyr and Ocslc24a5 were obtained by PCR cloning. A total of 6.3 kb of the Octyr genome with 5
exons was cloned. The genome length of Ocsic24a5 was 6.08 kb. Interestingly, we found that the genome of Ocslc24a5
has eight exons and seven introns, while zebrafish, human and mouse have nine exons and eight introns. qRT-PCR
showed that Octyr and Ocslc24a5 were expressed in brain, eye, liver, kidney, gut, skin, testis, and ovary, with the
highest expression level in testis, followed by eye and brain. Both Octyr and Ocslc24a5 were abundant during em-
bryonic development, with the highest expression level at the seventh day’s embryo. In order to study the spatiotempo-
ral expression pattern of Octyr and Ocslc24a5 in the development of embryos, whole mount in situ hybridization
(WISH) assay was conducted. WISH indicated that the expression patterns of Octyr and Ocslc24a5 were similar. Octyr
and Ocslc24a5 were detected in all embryonic cells at the blastula stage. Octyr and Ocslc24a5 were concentrated on the
back and yolk membrane at the neurula. During the somitogenesis stage, Octyr and Ocslc24a5 were abundant in eye,
brain and dorsal skin. In summary, Octyr and Ocslc24a5 may be involved in the synthesis of melanin in O. celebensis.
This study provides important information for studying body color formation and lays a foundation for understanding
the molecular mechanism of melanin formation in O. celebensis.

Key words: Tyr; Slc24a5; Melanin; Gene expression; Oryzias celebensis


https://doi.org/10.1126/science.1116238
https://doi.org/10.1126/science.1116238
https://doi.org/10.1126/science.1116238
https://doi.org/10.1126/science.1116238
https://doi.org/10.1126/science.1116238
https://doi.org/10.1126/science.1116238

	1 材料与方法
	1.1 实验材料
	1.2 西里伯斯青鳉tyr和slc24a5 cDNA的克隆
	1.3 西里伯斯青鳉tyr和slc24a5基因组DNA的克隆
	1.4 序列分析
	1.5 荧光定量PCR
	1.6 整体原位杂交

	2 结果
	2.1 Octyr和Ocslc24a5的克隆和序列分析
	2.2 OcTyr和OcSlc24a5氨基酸序列比对及系统进化树分析
	2.3 Octyr和Ocslc24a5基因组DNA序列结构分析
	2.4 Octyr和Ocslc24a5在成体组织和不同胚胎发育时期均有分布
	2.5 Octyr和Ocsl24a5 在胚胎中的时空表达

	3 讨论
	3.1 Octyr和Ocslc24a5生物信息学分析
	3.2 Octyr和Ocslc24a5的组织和不同胚胎发育时期表达分析
	3.3 Octyr和Ocsl24a5 在胚胎中的时空表达分析


