B2k
201543 A

bW REER

JOURNAL OF SHANGHAI OCEAN UNIVERSITY

Vol.24, No.2
Mar., 2015

XEHS: 1674 -5566(2015)02 - 0167 - 07

MO aEMES 1 SHERARRENTHR

AR, BN

(bR K= Sharsbe, Lig  201306)

# E. EMEZR D3 (Urotensin I receptor, UT) &—Fh 7 IR &
& G B E BB Z A, 2 B AT KRB EA BoR W i B 1E A B R
ERTMFREZE, RS aTHEE 4 MAFK UT-like 5 H
(uts2rl ,uts2r2 ,uts2r3 Fl uts2rd) , 53 WAL TS M 4 ZARFR YA
Fo X4 ws2r BFRZHRFINEAME , us2r] f1F 3 SHEAK
b H5 12 SH AR ER ws2r2 ERERFIIAEER SN 47% ,
56 S A B ws2r3 F1 16 SYEK B ws2rd B EARRUE 5>
TR 41.6% F133% o 8BRS T | DRI 45 F wes2r R 7E 3
B AaSHAPHRBER, SR ER 3 SREAMK LK ws2rl B
RTE B MRk B 5m ,6 SY Mk B ws2r2 B REH P RIE
R, 12 SRER EH ws2r3 BEREOE DRI, 16 5

MR=A: HATRT UT R K
ZEERE 2 BYREKRE H X
ENARENAEERET RS
FAAE 3T BB A1VE F WL A B 0
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el ws2r TE AR R BRI T
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H; HEERE
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16 4 b ws2r FERS A S B DA BE D SRR
BTERF I BE L i 4 Fh wes2r LR FRIE, I 2L
JERAWEFAEN U I Z AR K uss2r SEFAE 2
WA REFT T IR S EERY
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1.1 SEIgH#

SEH %) 2h Tubingen i RBE S, IH B HE
BPERFBAF I B SL 50 %, B IR 7E B 3K
FIR G, B RE Ly 14: 10, JRAGHE T IE
WA Z KGR, 7E 28. 5 CIRMG R SR b 1508
BEFR, A S 3 4% ME 1 AR BE 5 fA 0 i R B
B GO E ERE M B DR R R AR
% 2455 ( caudal neurosecretory system, CNSS) #1735
ML 448, B F RNA # BU# RNAiso plus
(TaKaRa) H5%5 % - 80 CRIRMAAEE .

1.2 SLWAHZE
1.2.1 & RNA BIREUH cDNA B& 1%

B -80 CORFFHRE S BT IS T 0k LA,
Z# RNAiso plus YiB] 54ili$& RNA, i DNase [
ZEREEFI 4 DNA {55¢, B84 RNA fR7F T - 80
C. F|F Promega ¥ % R G, LA E RNA Ry
R, oligo(dT) K5 |#)F 65 C J i 10 min, yK_F i
E 5 min 5§, i1 A M-MLV [z %5 3R buffer 31 %
TS % B, cDNA L fRFFT - 80 CkFa#& o
1.2.2  UT £YFR%0H

B AR T 4 Fhows2r 2R, 25060 F
3.6.12 1 16 S 4L o (K |, i i http://www.
ensembl. org/ 2R E| T HF T I WINE F.
W& FIEOL, FEXTIX 4 FUF 51347 T X5 L Fi R I8
YT . i DNAMAN # {4, S i H AR X B
HERERITF , IEXT X 4 FrE B P 5147 T R TR
PEEEXS o
1.2.3 qRT-PCR 73#f

qRT-PCR 23 X 25 & ABI 7500 Y 5E
& PCR %o BiA primer 5. 0 5| ¥ itit AR 48
UT 2 B E f B-actin FI 18S rRNA JFFi5 11 4¢
S (FR 1), PCR RBLAR 20 pL, 15
cDNA ##t 2 pL, E F##519% 4 0.4 uL, SYBR
ExTaq 10 pL F1 Rox Reference Dye II 0.4 uL, %
TR K B AR KA R o OB SR A R
95 CHALHE 30 5,95 CAFHE S 5,60 CHEMH 34 s,
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40 MEFR, PCR X B 45 G , X 9738 = M A7 4%
fifk b 2o AT , A I S I A R, AR RE R ) R A
B {1y E B B AREE 27 TS A T AR i
ﬁﬁo

*1 EAESIMET
Tab.1 Primer pair sequences used for

real-time qPCR amplifications

FEA gene %) (5’ -3") sequence

: TCTGGCGGACCTGCTGTA
: ACGGCAAGGCGAGGATAA

: CTGGCAACCTCTACACCC
: TCCAAACTCAACAGCACC

: TGAATCAGTTCCAGCCCACA
: ATGACAAGGAGCGACGAGGT

: ATAAATCGCATCCTCACA
: GTCTTTCTGCTGGTCCTT

: GGACACGGAAAGGATTGACA
: CGTTATCGGAATGAACCAGAC

: GCTGCCTCTTCTTCCTCC
: ATGTCCACGTCGCACTTC

T < PR i 4% AR T SR DR iy 44 2 B FR 4 0 B (htp </ www,

genenames. org/ ) .

uts2rl

uts2r2

uts2r3

uts2rd

18S rRNA

B-actin

DM WM "M M omTH @

Note ; Gene nomenclature follows the HUGO Nomenclature Committee
(HGNC) guidelines (http://www. geneames. orgl) .

1.3 HiEAESSEITSH
SEEHAE Y - ME £ FRUETR (Mean + SE)
FIN, K SPSS 17. 0 G it 8R4 xt Fabn 47 7347 o
HRBEEER, B LSD k(BN EREBEE)
1 Duncan [RiE#HITZE LK, L P <0.05 HE
Z# 5 ; Fi GraphPad Prism 5. 0 2R{4-4EHE .

2 4R

2.1 #E5& UT ZEERF5IEEXFREIRESES
HR1E TOSTIVINT &R B S 4 Fh ws2r
R, HT T EMERFES, SREVR D M 3
SYuafk | uts2rl mRNA 441 140 bp,1 071 bp
) ORF %% 356 D& ER; 6 S Y AKX LK
uts2r2 mRNA 4xK: 1 505 bp,f33% 268 bp 5'UTR, 1
020 bp ORF %zt 339 & &M% ,217 bp 3'UTR ;12
SY K F A us2r3 mRNA 44K 2 459 bp, fu %
388 bp 5'UTR, 1 143 bp ORF 4 380 /- 3LER,
928 bp 3'UTR;16 S 4L & A& | ) uts2r4 mRNA 4>
1 817 bp, 345 350 bp 3'UTR,1 161 bp ORF %5
7386 A~ 3,290 bp 3’ UTR, il 3 http://
www. ensembl. org/ W ¥, FRATEIRBI T 3 S 6
SRR ER) ws2r BEHE - EF,THE
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FIF5),12 S 3 fk b ws2r ZEHE WS
FH—MNETFFH], 16 SY K b ws2rd
HEWAELRE, Hh— P HE M BT
TNEF, WA= ERNINBFHI—THNE
FE 1), ITEEF T ANEREHWX, 25 H
TMD1-7 £, (E/D)RY F1 NPx2-3Y Z:FhiniE
ETEAFIX E S (B 2), REES A
W:3 SRAE LW UT EEFHS 12 5.6 5H
16 SHea ik b 18 HAHUEE 737102 47% (41. 6%
M33% (&l 3),

chrl2 Exon Exon
52 b 1091 b
FCDS intron be (DS 4
1731 bp
Exon
hrl6
chrlb 1 1161 bp
gm0
— DS PR r
chri6 2
,,,,,,,,,,,,,,,, 164 bp 792 bp
5 3 IRr
b+ CDS ~Jintrorf—— s e
112 bp

1 4ALEFEUT HEFHIEFIHER
Fig.1 Exon and intron distribution of four different
UT genes on different chromosomes
BR8N 3 T X3, K (8 7 R m I i X, TR

R o TR E S X
The white part represents intron region, light gray part represents
the non-coding region, dark part represents the protein coding

region.

2.2 3O ws2r RERNALARIE

POtE R PCR 458 WRBE S M wis2r TEMEVE
BASHADE - EEBNRE, HREIERS
MRS AR, o 3 S Yu R b ws2r BERTE
B R R B AR A T AR R YA B E
Z5 (P <0.05) , HR RAEMH A i Rk B m , By
H CNSS I MALRZ MR LB U TR EEE
LN ORI = BN NN < S
ARIBELDENEZR (B d4a), 6 SHAHKE
ws2r FEHEEH B RBBEES, HIZTEIN R,

CNSS I LA KB B , IR B0 B .
JF M AR Z BRI BT R EEZER(E4b),
12 Stk b ows2r XEELFEHELERA,
HRREAET N IR AEEHALS P RARE, K. E .
BT B8 B DR EL 86 CNSS 4HE1 AR BB T
BEHZER (B 4c), 116 S Yk I ws2r
HHEF I R LB RS, HUIOR7ES E A
MAR P RRE R, EFZERERLR
EMER B EMIARLELRERER,
RO B HF M B P L CNSS Z [H KRBT R
EHEF(E4d),

3 g

K EHBED ) 4 A ws2r FEH 4 HIALF A
Refk b REARMEERITI . AFRERY
wis2r FE PR R 1 8 3k B DR Ry 35 A2 1 e 3 m 2R i B
RU R TR D 4 S ws2r EEEAK
FEEE, X2 R A3 SQ ks 12 S4vE
& L@ UT EE P S AL B s R 47% ,3X
P urs2r 2R K B [F]— R 4G ws2r B 7] GETESCOR,
M56 516 SYaik | UT & HF5IHHLE
3910 41.6% F133% (18 3) A1 [FIVE 1 AT REHY R
AFRTIRER sk, BT UT BT A 28 G EEAER
ZARKIE AT — MRS T B R
S AL & NPFLY 27,1 3 5/ 12 S5 4L Ak
LW UT 1A A X —4etE, ATRE 3 B 12 S
ik b ws2r EEAER S APIERI—FALKGC
EOERZIERE—ENAEBEIEN,

FEXT 28 CNSS AR h R BER &
Wi HPES] T —ERER, ULYER CNSS £
S Z—WLRSHB T B EENET P,
B IR AR ) SR Kt p e U IR EER B
R TR U IR EE, I 208 )8R A g 7K %
FROKES , ZEEE AT, UT mRNA M RB B SFE
15, 10 24 48 IR 7K 5% A8 7K B, UT mRNA 785+
KRB ESTE, X BB 5K MBS E
B THER AR —3" ", JehER PCR 44
RN, SR AR LK ws2r] ERET R
REERE,TRRZENESERERT T HES £
EAEF, MR A BT EEK 12 5116 5
etk B ws2r FH T RBAEB B R HE#E
EHIPER. ERER/NRMAH, UT 7k fE
B A R ET T ARERER,6 S
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Fig.2 Protein sequence aligment of zebrafish UT from four chromosomes

............. MEADDHFEILNISLLFITMNISPIVIGEVE

................................ MINALNSS

MLYVCLLGATESVESHQEMTITVEVEPIVAMVERKISHVIES

......... MDIPEATELFSSESPEYTFEFFTHLEFESEE
N terminal

SAPPSSYIMLY
BTAGVAGVVNY
PVESSPEDMAL
PSLEPSESVE

VRV . GBMIVI I VAL . o ot i e i
TLREAG MY F I LI AT, . .t s vn s s manrnnsmmanan
MUSH . BEMYTYITHIOM. o v v e v v s s s s cnnnnnsan
RBMESRRRHIAPMCCYSLACLESS3PSF5PSFSPESSEPTIBE

RERRYRRAVIELVHLEFSLILALPSMILITLKIDVHNGVEN
STRRGHWMMALGIWTALF I LT PMMYVMIRLREGRELTVEL
ROEEYREATIBITYWTASTILTL BMT T SVOLMTMNSHQMON
ITPEEGLLEVALEWGFAILAL SLPMMITLHLEDGENHEGHLC

TMD4

BMCH. .PIWMIAYRVELIVLERICILT
VERICFETWIPEAFKAY L TALFFIEME)
FILS. .PLEYHIYISFLEGTSIV. .. B
VELWDERSS. ... . ERYILBTLECTATL

TMDS
‘REKW~*§TSVFPSREVHRCFX’{VLE...MIFTIVLTT.
ﬂRiYW”QhNLARGSSSSFRERRL HEVVEMIFECIWVAY .
fﬁaﬁwv“iTEIFKQTKKLPH..QKVLY...Li?IIVLLF.
1 L e P AWAGCENAY PPRAPRPEVLLL ILGIVLIF

ﬁCFLPﬁWgW LINgFQPTLDLSTEAFENINYLT . .
rae s Tt e L PL YO PEVLRVYV PVET VI IHNRIL

RSLOLFBAMESVIL. s v v s s e vrnvnnans
TG A T
FORBPRRELESSEQOUTESFVLAHTERTHNES

2 WMOE4KREKLYUT BARFFIXILE

27

40
31

188
170
201
231

226
210
235
266

262
249
269
306

301
289
307
346

341
329
347
386

356
339
379
386

TMD1-7 /R 7 MEREEHIX , STHEFROR E/DRY )5, BHER R -E MRS X Hh i NP2 - 3Y 25 WK AR R E AT 54
B BRIKORREARFIIERENT5% o

TMD1-7 refers to UT seven transmembrane domain, solid frame is marked E / DRY motif , virtual box represents the NPx2 —3Y motif in the

seventh transmembrane region, the amino acid residues that are identical are shaded in dark grey, while light gray portion indicates the degree

of protein sequence overlap of 75% .
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100% 90% 80% 70% 60% 50% 40% 30%
L 1 1 1 1 1 1 1

chr3

47%
chrl2 39%
chr6 35%
chrl6

B3 4&F£EELHUTZAFIIEMNE
Fig.3 Protein sequence homology

of UTs on four chromosomes

BIR L wis2r2 ZERLEH B CNSS R E R R

mRNAAH X KA =
relative mRNA expression level

o BROBE O W ONT OB B BB T ONSSH
L WL
(a) 35 Jeft4k chromosomes 3

15
d

mRNAHH ¥ R I8 &
relative mRNA expression level

0
B HROHE 0 B OKF B B B T ONSSH
L ] Al
(c) 125 %f4 4% chromosomes 12

mRNAFH X ik
relative mRNA expression level

B3 SRR B ws2r] ZEPFTERRFI CNSS A
RIEBEB, XA E X P2 E T 52 gh il
REFRATATEFA X, UILEERTRIMEIRK
i B e w5, U T By e 4 i 28800 2 4 fl LR
FERAR UT S 319,12 S A K B us2r3 2
R IE R RR B R, R ZEF RE T RES
DIE MK, 16 SHEK K
uts2rd ZERTENLP P RIX B I, ATREZER S
RO EEZ e K, HEX 4 MEEFKTEE
DRI 8 Fp R 4 36 B A A R B 3 R L OR
7 fl A B D) BESE 5 ot — 2B T TS RS IE

mRNAAH X K 3E
relative mRNA expression level

0
B IR AR 0 B ONF OB B OFONSSH
L Al
(b) 65 Befts4k chromosomes 6

0
B BROHE 0 B OKF OB B WO OB ONSSH
L ] Al
(d)16'5 4 f44% chromosomes 16

B4 MEHEEHDEE UTERERRARPHRIAE
Fig.4 Tissue distribution of UT mRNA in adult female zebrafish
SERLITEHE + bR FR , AR FRRREAEBEEZER(P< 0.05),

The result is expressed as mena + SE, there are significant differences between different letters( P < 0.05).
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The studies of urotensin II receptor gene expression in zebrafish tissues

HU Congcong, LU Weiqun
(College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China)

Abstract: Urotensin [ receptor is a seven-transmembrane G protein-coupled receptor, and it is a specific
receptor for urotensin [I which is the most potent mammalian vasoconstrictor to date. There are four different
UT-like genes(uts2rl, uts2r2, uts2r3 and uts2r4) in zebrafish , located on four different chromosomes, while
the nucleotide sequence of these uts2r gene varies, UT of chromosome 3 and chromosome 12 shared the
highest homology of 47% , and shared 41.6% and 33% homology with the uts2r gene from 6th chromosome
and 16th chromosome, respectively. Specific primers were designed for each gene analyzing mRNA expression
of different adult fish tissues. Quantitative PCR results showed that uts2r! gene on chromosome 3 has the
highest expression level in the kidney, ufs2r2 gene on chromosome 6 has the highest expression level in the
spinal cord, and uts2r3 gene on chromosome 12 expressed the highest level in the heart, while the highest
peak of uts2r4 mRNA on 16th chromosome expression emerged in the dorsal muscles.

Key words: zebrafish; chromosome; uts2r gene; gene expression
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