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H S 8] R-spondinl £ K| cDNA 72 [& F1 3R 1%

=&, FAx&m, % #, #aW, EMEE, FHE, I &,
oow, W F, FE¥, WEF, FExFE

(TS R 2K 2208, W B 2 453007)

BE: R ZR-spondinl Rspo )L EH AWM X B = FHhRE L THWH k5o EP
0y 1€ B, A B R F| A RACEH K 7 ¥ Rspol 3£ B cDNA 7 7, [ B - 47 € Wy B} & % 3k
X, FEA M 5 F A B A0 % F Letrozole X iR £ F S A T ERRFHERAF I
Wy e PCR&= M A T 7w &0 7. # 8 5 #1537 # Rspol cDNAF 7|, K1243 bp
(MH243761), @453 %4 X318 bp, 3’9k 4745 X 127 bpfr 7 ik 3 4 4E798 bp, 454
265N B AEBAE. AERFILM R ZRS NN ERE T, HT HRspol 5 3 48 £}
BREENERE, SHAEL RIEAEEHAYEREEAIREK, A8 0H0NERD
T, Rpol RE AR AMEN AR T B HERE, HYNAAR KL ERS, WEARZ,
MAERME. Bl CEARTRIERK; ERBREFLEFRpolN kL EERTH
WEZHNFLLER, BERBRTWER, #ERHRMK, NEFHEZHEAXZS
T MEJE M B, Rspolfe P& o & 15 8 AL 77 8 M 71wk 2 5 b % 42 B 1 O 14 520 d)
Fri6 Eiflo Letrozoledt B s B i = Tl MG MR # 9 , Rspol AR P R EFf B HX
R, B BMRspoltF ) — N EFREUHBETFTARENE 2S5 E PRI — A, B

CH RS ERT K ETE,

KU HTH 5 Rspol; ik WM, Hibs

FESHES: Q786; S917.4

W 2L 3 4 A e e S e — A o SR 2 i i
B, AT LB SEE s — R R
TRAKKE T RE, N —d &, 7E
XY MR, Mo P S B I SRY/Sry e S+ 4
JH v %) 1 I 3R 38 ] LIRS 5 R Ui — R 90 e R S
FE IR (Sox9 . FgfOf Dmrt1 28 )1 K434k 1) XL 1) 75 AE
PR BTN, DT OIS MEE S AL B, PR A
BN HEY ) FEXXMEIE Y, Fox/2. Rspondin-
1(Rspol)/Wnt4/B-catenin5 M P 47 5§ S 1 Fi A
5 I S0 PR el B, MR K F Sl P
H4 - Rspol/Wntd/B-catenin T /1~ 5 1) A= 7 41 i {5
53 B AT Fox 1255 A 5 11 74 41 it 15 5 3 1% 5 Sryifs

Wi HHE: 2018-05-07 &I HHA: 2018-08-25

SEARERE: A

S HEVEFEO . Sox9fF 53l HE AR T AL, ik
SE M FLAN AR S AR B e i BT, TE K,
RSPO1KE P 14 58 78 5 B XX N 58 A 3 e
I, RSPOTHEIA Y 2 U1 5 A T ARG L 1,
TE/N B (Mus musculus) . ¥ (Gallus gallus), 41
B-fa,(Trachemys scripta elegans)iX 35 E.AG A [[] P
ol e LA 1 0 e A A ) TR S A 1 G
BHY, Rspol Wik #R W35 B, W /RAESE b
2 th Rspo L {5 538 P& 7E P S & & /R T+ a0 14
SFUL DIEEMFR R, TEXXUNER A, Rspol RAE
T B B A0 M B RO R AR S A2 B T
1 ey N VB A X b 11 A o € 3 i (R
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WMETm, BEIFERA LTSN fEXY
INER T, [FIE E R Rspol Rl Sox9, PERRAT & & H
K8, R Rspol M UL H +r HE™, Rspo
FIG A N5 5 K. 24 & Bk e e i o
ARGEF I FUYF A 1L /INVBR R 0 26 1 4544 35 (TSP1)
DL Je Ciy ) i 2 FE R & 5 X, Rspol i A F %
2 o 2 FUSS A4 383806 Wnt/B-cateninfs 5 18 1%
N B AEAE U, (R TSP, 4 38k 1) i 2% ] A
235 W TG Wt 538 6 A 8CR UY

—H LAk, M 5 B 506 T K 4k
AEBRRKOBEMETENE, EWILaiyh,
AT ANE BR A & B 7 ) 3 2 ER VR i ) e AR
AU , A28 B T 34k A7 Rk DL S #i i)
M, HMER A F R 2R, B
FRBIERE 75, Rspol/Wnt/B-cateninfi 5 i % 7
PR (Sparus macrocephlus). T i (Oryzias latipes)
BE D fi (Danio rerio) . W% (Oncorhynchus mykiss)
M ER Sk B BAEZEAERY, fEEM T, M
WAL T B Rspo LFEXYE IR 3k B IRPY5
Z, EXYH BT, T RiKRspol T EILAE R 17 5P
HHmEG, i, FEXED P HEf(Oreochr-
omis niloticus) W55 h W &M, Rspolwi bR T
BUOXXARAE BRI AL 5 B AE IR, R F AFH, HER
AT E, BV Rspol X OR L (1) 734k 5 dEFF b A
A

EFHESI YT, MER R E & —Fh bk A 58
Jr 3, 38 XA AR A O ST DL AR HA A AL s
B s G, EWMMEA M adh,
Rspol AT LA M) i 4 355 DA 19 328 38 R A0 5 1
AT R B9 5 5346 5 4ERf 7= A 52 . R, Rspol
FEBAPE AR B A BB £ 28 bR S B ALY 3R A
B, IRAT 2L n DAk H Al R WA aE I
8 (Carassius auratus), #EJE H (Cypriniformes),
i £} (Cyprinidae), #J& (Carassius), JEHRHILEK
109 A 2 N 0 AR RO R Ml MR S A, BE
Al LLHEAT MEAZ R B BT LU T AR gl 2]
MARAA IR AZE, MHXHRERY, FEE
B8 251 5 UK R T S R, A2 A R EE
I MERZ R B A MEAS R, EAE SE R AL
il v AN BAEG, A T ¥R Rspol/B-cateninfs 5 i %
e VECT S ) e e 5 AR VR T, SRR e
T Rspol cDNA, Kl iz £ H i 25 KR AL, DA
T 55 B ATl ) 77 LetrozoleAh B % iy iR 75 - 36
BErm A MEAORS R R RIANE L, MHEIRAT
il 12 R TE MEA 8 (L A ) 0 2 il e v 5
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oA RV BRI A S
1 MRS A

1.1 SCIe#t Rt

W e 53 AN YL Y] 0 1 9 i O K AR K R
B M, AE BB 2 R VT ) R e e
(Cyprinus carpio)(¥ H 1o 7 Wi 5 K 27 7K 7 37 5 Hk
Hb )R A% S LI EL B S i, N T
FEE, BEJE A SR R G AT KR, RO
A 17 5 o Wi S LT A B 1, IR B A BT SRS
W, MBS TR L, fEfKh
HEATEAL o 9 Ak Aok R v BB B I VR I 0 AN [m] B
WITERRAL R, A A BOGASPATHE S, BT
WAL . $%TaKaRa RNAiso Plus (TaKaRa, K
)i & U A B BUERNA . il FIND-20004% fik
U 2 RNAKR E 5 ODfE, i HLA260/A280° K
1.8~2.0, H. Byt W 5 I i UK 58 38 O RNAKE i I T
1.2 HAH) Rspol E F cDNAK) 572 (£

F 5 GenBank I & # 18 i) HABAE H- 11 25 Rspol
PsF B I il Rspo L IE . X[ PCRE | H(F 1),
L L YT 40 3 6 B S M RNA g B B, $% B8 Prime
Script I 1st Strand cDNA Synthesis Kit (% gDNA Eraser)
(TaKaRa, KUt 56 M5 —8EcDNA, LI5S
— i cDNAN B MR FEATPCRY™ Y . 94 °CHIlAL
3 min; 94 °C,30s, 59°C30s,72°C 1 min30s, 3k
3SAEFR; 72 °CHEfHI 10 min, PCRY™ 14 ;=4 4
1.5%I R BE I L Tk AS I, 2lifh . %4 . Bk,
A BH 1 B v R AL s S R A R HEAT I Y . AEE 3R
10 P 5 B Bl i3 -RACE RIS -RACE
FrsetEsI PR, #EAT3 S AR by o

1.3 GEA#IRspol E[E cDNAFFI X R Gk
S

K5I ¥ T 15 Rspo 1 3 X c DN A /¥ 571 FH DN Astar
BAFEATPHE, A FINCBIEE AT Blastn[m] Y5 245 H %
(http://blast.ncbi.nlm.nih.gov/), ExPASy#FE ¥
(http://www.expasy.ch/tools/) ¥ B HF il 5] 52 4E Fn
St LR 7 51 1 B, FHSMART(http:/smart.emb-
Iheidelberg.de/)iF 47157 = ¥ 51 FI AR 1 45 K Bl 43 #7 o
FIHIMEGA 6.0%% 4 %8 {3 #H i ¥ Neighbor-Joining
(Bootstrap values &1 000), LA AAIRSPO3 K 4hE
FEF A R G AR .
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4 1 SR, 4. ST R-spondinl £ K cDNA v [ Rl 363k 733

x=1 KHRFPFAASIFT

Tab.1 The sequences of primers used in present study

ElE] (5" —3") i

primer sequence usage
Rspol-F TCTTCCTCGGCTCCATGGGT Wi BESERE  partial sequence PCR
Rspol-R CCGAACAGGTCCACCACTGT
Rspol-3'out CGCTGCCTGTCCTGTTGGAT 3y 3- RACE PCR
Rspol-3'in GTCCCAGAGACCCAGACCCA
Rspol-5'out TCCATGGTGCCATTGACGGT 5y 5'- RACE PCR
Rspol-5'in GCAGTGTTCACAGCCAGTCG
UPM-L CTAATACGACTCACTATAGGGCAAGCAGTGGTATCAACGCAGAGT EHASIY  universal primer
UPM-S CTAATACGACTCACTATAGGGC
Rspol-real-F CGCTGCCTGTCCTGTTGGAT EHPCR  Real-time PCR
Rspol-real-R TCCATGGTGCCATTGACGGT
B-actin-F ACCATCTACCCCGGTATTGC WS housekeeping gene
P-actin-R TGGAAGGTGGACAGGGAAGC

1.4 GHAE RspolZB4R 53 %

AR ZE Rspol 5 DA A8 ] BAS [R] 20 40 1
IR, EUEE R MENE B (MR N —, 29500 g)
W o BFRE . MGUME . DRER . BFRE. WL L O
W45 202, Fie B S Ie M kL i J7 i 3R BURNA,
PLERNANH AR, #% B8 Prime Script RT reagent Kit
with gDNA Eraser (TaKaRa, K% )#E/EuiB#1T
WL SRS B cDNA, B cDNAMG B 1045 4E Jy o =
PCRAEEM . I FH 52 B 15 5 (1) Rspo 1 3 K T ik 32 6
HE ¥ 5 BT A PCRG 14, I DAL 55 AH 1 B R 114
JBRL VO A6 BE A BESRAG TN 5 | ) B R4 . T I
JE EPCRIIVAAZRUINT , W AKFR (20 pL): 2x
SYBR Premix Ex Taq (TaKaRa, Ki%)10 pL, I,
U5 91450.5 uL, cDNAFIHZ2 uL, ddH,O 7 pL;
J R R P A3 . 94 °CTAEPE30 55 94 °C
5s, 60°C20s, 40MEH . b T IRIEE # PCRIY
ATEEME, WAL E 3% M, RI3APATHE
i, VAB-actin NS, WKPGE2 U314 Rspo 1A X
Fikit, PlmeantSDF/R, fii FHSPSSE M #E4T J5
AP MEZEILE, BEEKTRP<0.05,

15 HimtE Rspol EE AT % BRI RIZER
WO A B I ORSZRG 00 1. =2 A500 . 4
I U R . M e . REE . OBk

HB R ) 4 R AT P ) e 5 A A DG SR IBI[ 10, 20,
30, 40. 60 dah (FfL)5 K%k, days after hatching)]

PERRATRE(10, 20, 30 dah>hy 2SR . DI &5 AP I
KPR B AR ALY, S TR 45 B3 AN A TRE i
FEIRNA, Wi 5% 5k HcDNA, Kl Rspol ik
o HARDT A S ISR AR A BT B Rspo 1 41
LU,

1.6 LetrozoleflIE Xt Rspol 7E 14 BF FF FRIiA RS2 M)

% Letrozole 200 mg/kg Y 5 25 ¥ i T Jo /K
CPEJEIR AN R, 1R, 37°CHET &
M. HLetrozolekh BV 45% RIBEAL 5 5 i) L o] fi)
(Q00F8), FRLefme0d, SR/ 1EH 1AFF 2210 dah,
R B FH TR A T K A O 5 ) Rk ] SR A L e A
X RBAL A3 S0 EBURE RE ZH R0 Ak B 2 L g s P
R e, AN, YA, HERAE, W
Z2 Qb 352 LT PR pR SR AR L f H S PCRAZ I
Rspo I FEAL FRATFIXS A PERR h i 235 22 5% . RNA
W, Wikt E 5 PCRS MR SIS BB Fil<iH
T Rspo 1 4L L4345

17 75 5 R B S S 14 R o Ropol ik
B

5T 2R B ) P ) o3 Ak 32 TR IR BE S e,
10 dah S 6053 240, XF BB 4H 2 IR 3R FE (21 °C),
ALPRZ 33 °CHRA, 60 dJF Kf24H 5256 £1 [R] B 5% 7%
2 F KU Mo ) IR SR [(2142)°Cl. 7E120 dah
AP RR A2, — T RO e, A4
VIR SRR AT ) —F4ERNA, Ak R o
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N

43 %

RspolFKikZBfk . RNAFREL, #i%65% . EHPCR SRk MCHEE 22X (&2, K3).,

05 [ <S4 A RL F T B Rspo 1 HZL 53415

2 4k

2.1 GHIATERspol cDNAFNEEELF 5

WY BT PCR™ Y4 W e BRI Y . PR,
IRAG Y Rspo 1 B cDNAJF 51, K1 243 bp
(MH243761), 455" dE4mi%51X 318 bp, 3'dE 44
[X.127 bp, JFHCIERSHETOS bp, F:4ihi%265/ & K
FR AR (EI1), FoUAHXT 43 F BT 5:29.32 ku,
9.5, JPAA AT AL, TR Rspo 1 W] HAth
Yy Rspol—Ff, HA 24 MLV FULE SF 45 44 3 (24~
86. 92~136)F1 1~ TSP145#)3 (148~211), N¥wfH

IR R

22 HAHRspol RGH A DT REBFIE

RAER P X 4 R Bon, BT Rspol 5

1 tacatggggactecacgttaggatetectggetgtgacegecgggagettetetetectet
61 cagtttcaccececggettecatgggttgaaaggeteggeteggetegteteteatetegee
121 aggctttecgeacccagaacttecategatetecatettecatecttgagtgetatggtttat
181 tectecegaacatgtacggacttgeageggeagaggectecagecaageggegtegtggeegg
241 ctgtagtcaacttegtteccacctgecacagegtgaaaggggeccccteagetgtgatete
301 tectgecatageagggactATGCATTTGGGACTGGTGGCGCTGGCAGTTGTCTTCCTCGGC
1 M HL GL VAL AV V F L G
361 TCCATGGGTCACGGCGATAACCTCAAGGCCTCCAAAGCAAGAAGACAGAGACGAATAAGC
15 s M GHGDNILI KASI KAIRIRQRIR 1 S
421 ACTGAAGTACCACCGTCGTGCTCGACTGGCTGTGAACACTGCTCAGAATACAACGGCTGT
35 T E v p P s C s T GG CE HCS E Y N G C
481 CTTAAATGTCGACCCCGGCTCTTCATCCTACTGGAGCGGAATGACATCCGTCAGATAGGC
55 L. K ¢ R P RL F I L L ERND I R Q1 G
541 ATTTGCCTCGCTGCCTGTCCTGTTGGATATTACGGCATTCGAAATCGTGATATGAACAAA
75 I ¢ L. A ACPV GY Y G T RNI RDMN K
601 TGCACACAATGTAAAATAGAAAACTGTGAGGCATGTTTTAGCCGAAACTTTTGCACAAAA
95 c T Q ¢ K I ENTCEATZCVFSURNTFTCT K
661 TGTAAGGAGGGCCTGTACTCACACAGAGGACGGTGTTTCTCCAGCTGTCCTGAAGGATTC
115 c K E6G LY S HRGRTCVFS S CUPE G F
721 ACCGTCAATGGCACCATGGAGTGTGTAGTCCAATGTGATCTAAGTGAGTGGAGTCCGTGG
135 T 7 wvN~NGTMETZ CV VQ CDILSEWS P W
781 GGCCCTTGCATGAAGAAGAACAAAACATGTGGCTTTAAAAAGGGTAACCAGACCCGTACC
155 ¢ P C M K KN K T COGVF K KGN QTR T
841 AGGGAGCCCATACAGCTTCCAAGTCCTTCCACTTCCACAGGGGCCGCTCCGCCCTCGGGC
17 R E P I @ L P s P s TS TGA AP P 5 G
901 TGCGTCCCAGAGACCCAGACCCAAAGATGTACCGTGCAGAAAAAGATCCCTTGCAAAGGA
195 c v P E T Q T @ R C T V Q K K I P C K G
961 GAAGCTAAGAAGAATCCGCAAAACCGTGGAGAAAAAAATGGCAAGAACCGCGGACGAGAC
215 E A K K N P Q NR G E KNG KN RK G R D
1 021 TCCAAAGAAAATGGCAAAGAAAAAAATGGCAAGAAAAAAAAGACCCCGAACAGGTCCACC
2325 S K E N G K E K N G K K K K T P N R S T

1081 ACTGTCCCCACCATAACAACAAGCATGGTGACCTAAtcteatgeteggteteagetggece

255

T v p T 1 T TS MV T =*

1 141 taagaaaggagaatgectggeccatettegttggetcaagacaaacggtttttgattgty
1201 acaatatcaaaattatgcaaaaaanaanaaaaaaaaaaaaana

B 1 GEAH#Rspol £ E cDNAS EEERF5

NEFRERS RV ERDK, KSFRERARDE, FULEFRARDT, R bHnT

Fig. 1 Sequence of cDNA and deduced amino acid sequences of Rspol in C. auratus

4 A8 (Sinocyclocheilus rhinocerous)AH UL & ik
97%; SR, B AR A U 89%~
92%; Sl H A 75 b SE AR MR S A D
H61%~68%; FMFLAE | QAT w5 M 5h
Py R 9 51%~57%(3%2). FIFHMEGA 6.0%4
HARG AR, BRI 230, MR aIERN
—3, WELE. B RITEMPIMAER A —
S, T Rspol i T A — 2, IF H 5 HE
AR —/NE, 5EM. P P IR0 FIEEEE

The lowercase indicate 5’ and 3’ UTR, and the ORF is presented in capital letters, initiation codon is underlined and the termination codon

is indicated by an asterisk

http://www.scxuebao.cn


http://www.scxuebao.cn

4 1

SR, S5 TP R-spondinl FE K cDNA v [ Fll 3¢ 3k 735

S FU1l FU2 TSP 1 low complexity
L] D . 02020 R
1 1934 8692 136148 211 236 265

E 2 RspolZERRTFEMIE
S. Wi {55 ks FUL. FU2. & & 2 Bt & B (1 furin-like 45 14 35 ;
TSP1. M /MR S B2 A 45 #9380 low complexity. {4 2% X

Fig.2 Conserved domain structure of
C. auratus Rspol

S. a leading signal peptide; FU1, FU2. cysteine-rich furin-like domains;
TSP1. a thrombospondin-type 1 domain

RN — KL, X5 PR 28 M o A — 2
(14,

2.3 GHAH] Rspol mRNAZHZERIAER

& PCREE S B 7R Rspo | TE J A TH A #8 AS []
AP Rz Fak B, AE WL R R R IR
e, TEOREL. 88 FFIESFHL Uk,
i 2H 21 R AR FE AR (P<0.05)(K15)

2.4 HAE Rspol mRNAZYE IE R4 BR AN M4 B0k E
59tk #ERT A RIEER

FEEPCRE R BI/R, FEMBAT LR T,
Rspo LR A 23K 1t D\ 32 K5 B9 10 3] b 28 U0 3 45 2 B
i, BEMRHENZEL I & ZERNELRZ
WO MZAE b R mscA B 20,
M Rspo 14K A] g & — > BEJE K 1 (P<0.05)(Kl6), 4>
WRAZER TN, Rspol TR AR 31k 1 A 20 dah
(20~30 dah >y i ) P 2 5 431 OB ) 3 ) I 4 4
Wb, BEJS — AR TR B R K (P<0.05)(E1 7).
2.5 Letrozoleft 32 X314 AR A Rspol 3314 B &2

B EIVE R KRR MERZ & A5, F IRk
TR, HARZMT KB M, S5 H
HLetrozolekh 3 4 it oK 7 AL T 6ill60 d, SR 5%
WEIE B BRHMAE 3% 22210 dah, AR5 R B, X
P2 i v e 4% B A B BRI, Letrozole4h 3

RQ  HaicL [@§cP

iYF @ BR NS

N Homo sapiens v s
) J53 Gallus gallus s More . as
RV IEE Xenopus tropicalis Yol Ulcav!Bels rlpuakssss
2 SR Anolis caroinensis L foia D sn
B Oryzias latipes . ss WGHs D VW
JEF %kl Oreochromis niloticus L s YGHS D VL
2148 2R T80 Takifugu rubripes L s NGHS D AL
W% Oncorhynchus mykiss L asiansps-- oL
ﬂf%é Danio rerio - L FFSS GHAD— NL
il Cyprinus carpio - L F 9GS VGHGD— NI
G240 Sinocyclocheilus rhinocerous - L FllGs YGHGD—  NL
W Carassius auratus - L Flios YaHGD-— NI

N Homo sapiens -

JFXS Gallus gallus -8

RIS Xenopus tropicalis

I SR Anolis caroinensis - @

W Oryzias latipes

Je B 4E . Oreochromis niloticus
2L & 7R Jy fili Takifugu rubripes

T i Oncorhénchus mykiss -}
P54 Danio rerio -

i Cyprinus carpio -|§

GLRAE Sinocyclocheilus rhinocerous - §
W Carassius auratus -

ICE [HCF JRNFCTKCKEG

NINCE liCF SRNFCTKCKEG |3

ICE INCF NRINFCTKCKEG
ICE INCF NRINFCTKCKEG
ICE [HCF NRNFCTKCKEG
ICE INCF JRNFCTKCKEG
ICE INCF JRNFCTKCKEG
ICE INCF JRNFCTKCKEG

ICE ]NCF JRNFCTKCKEG

GRCF S C PISGH

LERNDIRQ  BGICL
LERNDIRQ  FGICL

LERNDIRQ  FGICL

LERNDIRQ  FGICL

tevuabveon 187
1 Boapsaoy 187
i Moapsces 192
kapiooL 184
v[dvPBQQTYAAD 191
veflrovusen 191
vP[BPQVH SP D 191
VQE - BLQAP SP D

ove. sp 2 184
.inp s - e 184
niw ok spa 184
TdEPgoLP - 5P S 184

st o m
2
=z

S A A A A A GG

SO ST
Z
o

N Homo sapiens
JR3S Gallus gallus
AEIINEE Xenopus tropicalis
LR Anolis caroinensis s
%E@f-’} Oryzias latipes SSTLE - ET @TS QUARRINEVNIP -
EE?E’EE Oreochromis niloticus [isearv psor SAAESARRSEVET-
élﬁézf\ﬁﬁﬁ Takifugu rubripes SLALV PSQT @APE R KIN@ H#sK
0T iy Oncor}%nchus mykiss [vsass p- re QaroparoiNo-
PE 54 Danio rerio
fifl Cyprinus carpio
GERAE Sinocyclocheilus rhinocerous
T Carassius auratus

PAT 5]V RIX& Y-

—

S TGAA PASG @VPE 1 (8/TQ|X& WOK|
S TGAA PPLG (@VPE jie]TQ|Xel WK
S TGAA PPSG @VPE 1(6]TQ| el WOK|
S TGAA PPSG {@VPE 18] TQ X&) K|

& 3

KEA GAGS [{UE4GQQQQQQQG vr. Lt facea- 263

E[€QK- RRKGGQ GRRENAN RNLAR [4ES -
E[€KR - KKKDEQ GKQDNTNGN RNR[4DT ---- SKQ RGAVA[JINT SAS PAQ 260
K- NKKDGQ G- LAR KDRGR|SEG ---- QFQGG SPPQ - 261
NREKVKKKEK KEEQGK KEKNKNR[4KN---- QQKVEH 'PSLP VQ 257
D--- NTNR R-- ENRRGL GREG [$D! PS RT 1BV TS SVT 270
IDRQD DTSR RERE NTRERAQGGGGG HS RT juHlAl TS SVT 277
IDQQG DTNR RERE NGRGHGR GGGGH QS RT IERA| TS S VS 278
ERRDPQRRQDKE  NVRGHGHGG|4GGR - QNQA [IIT| pstva 274

TS MVT 26 1
TS MVT 264
TS MVT 264’

swr 265

ENKKNQQNRGE- NS KNRGR DS (4 ~------
ENKKNPQN RG EK NGKNRG QDS |SES -
[ENKKNPQN RG EK NGKNRGR DS [SES -----
K[SE AKKNPQN RG EK NGKNRGR DS [$EN --—--

PN RS 5BV}

HI e Rspol 5 E b ) i Rspol R E L 5 51 Lb X

{8 HI ClustalX# AT 2 Fr S X, N RIZRR B S IK(S), BAES I R /R FULMIFU2ES 38, B8 1 i 48 SR 7R TSP145 M 4%%

Fig.3 Alignment of Rspol in C. auratus with those of other vertebrates

The program ClustalX is used to align the Rspol sequences; the N-terminus signal is indicated by a solid horizontal line(S); two furin-like type Cys-rich

domains (FU1, FU2) are boxed; the thrombospondin-type 1 domain (TSP1) is indicated by dotted line
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2 HWHSH M Rspol EEER 5 K ELRME

Tab. 2 GenBank accession numbers and
the identity of Rspol %

Y T) [ YR

species (accession no.) identity
N Homo sapiens (NP_001033722.1) 51
JES  Gallus gallus (NP_001305373.1) 57
TS Xenopus laevis (NP_001121500.1) 51
IR Anolis carolinensis (XP_008118101.1) 52
THER TG Takifugu rubripes (XP_003965687.2) 62
H#E  Oryzias latipes (AEL21375.1) 61
JeF B Aeft Oreochromis niloticus (ADY05341.1) 63
W% Oncorhynchus mykiss (XP_021451080.1) 68
PELfi Danio rerio (NP_001002352.1) 92
GERAE  Sinocyclocheilus rhinocerous (XP_016428549.1) 97
i Cyprinus carpio (XP_018975469.1) 89
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Fig. 4 Phylogenetic tree of Rspol from vertebrates
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Fig. 5 Tissue distribution of C. auratus Rspol by
Real-time PCR

Different lowercase indicates significant difference (P<0.05), the same
below. 1. brain; 2. gill; 3. heart; 4. intestines; 5. liver; 6. spleen; 7.

kidney; 8. muscle; 9. ovary
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Fig. 6 Expression of Rspol in different embryonic
development stages of C. auratus

1. unfertilized eggs; 2. fertilized egg; 3. blastula stage; 4. gastrula stage;
5. neurula stage; 6. tail-bud; 7. heart-beating; 8. hatching stage
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Fig.7 Expression of Rspol during the critical period of
sex determination/differentiation in the C. auratus

gonads assayed by real-time PCR
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Fig. 8 Expression of Rspol in gonads of the control and
Letrozole-treated female C. auratus

1. control group; 2. Letrozole treatment group
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Fig. 9 Morphological observation of gonad in fish reared at 33 °C for 2 months

(a)the fish reared at room temperature (21 ‘C) was female, with the ovary filled with oocytes at different phases; (b)fish reared at 33 °C for 2 months,

the gonad developed into testis, and there is no oocytes, the gonads are filled with spermatocytes
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Fig. 10 Expression profile of Rspol in the gonad at
different rearing temperature by Real-time PCR

1. control group; 2. 33 °C group
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Molecular cloning and expression of R-spondinl gene in Carassius auratus

WU Limin, LI Yongjing, SANG Tian, WEI Huizhe, DUAN Shenghua, LI Mutong,
WANG Lei, MA Xiao, TIAN Xue, DONG Chuanju, LIU Huifen, LI Xuejun”
(College of Fisheries, Henan Normal University, Xinxiang 453007, China)

Abstract: In order to study the roles of R-spondinl(Rspol) gene in the sex determination and differentiation of the
Qihe crucian carp (Carassius auratus), a natural gynogenesis triploid fish, we cloned its cDNA by using reverse
transcription-polymerase chain reaction (RT-PCR) and rapid amplification of cDNA 5" and 3’ ends (RACE). We
also examined Rspol spatio-temporal expression profiles by real-time PCR, at the same time, expression level of
Rspol in the testis induced by Letrozole or high temperature treatment was also examined. The results showed that
the cDNA of Rspol was 1243 bp including a 318 bp 5’-untranslated region (UTR), a 127 bp 3'UTR, and a 798 bp
open reading frame (ORF) encoding a polypeptide of 265 amino acids. Sequence analysis revealed that Rspol
from Qihe crucian carp showed the highest similarity with Cyprinidae fish, while had low similarity with other
vertebrates including mammalians and reptiles. Tissue distribution by real-time PCR revealed that Rspol was
abundantly expressed in the muscle, and then in the ovary, gill, intestine, and was barely detectable in other tissues.
The expression of Rspol was gradually downregulated from fertilization stage, and then upregulated from the
tailbud stage, so Rspol might be a maternal factor. Ontogenic analysis demonstrated that Rspol was expressed
abundantly from 20 days after hatching (dah) in the gonad. However, Rspol was upregulated in the gonad of sex-
reversed males by Letrozole or high temperature treatment, indicating that Rspol exhibited a sexual dimophic
expression pattern. These results suggested that, as a maternal factor, Rspol might be involved in both the ovarian

differentiation and spermatogenesis in the testis of C. auratus.
Key words: Carassius auratus; Rspol; cloning; ovarian differentiation; sex reversal
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