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b A R ST K SR R A 2 —,
SR A0 A B A BRI A I R A AN H T, Smo
MHAFSES AR rh iy M SR W 8 25 1 . 2
Fib, ARL@nE . L P P AEM (Oreoch-
romis niloticus) smo (it %4 4 Onsmo), 1% H &k
158 2 AR A SE ) 20 i 24 5 5 A7 0 vh A AT
WEFE o WO X RS S AN e otk k B
HAFEHLHRIRAGNIR, AR A S 2R T/ 1
Tl S Akt B 5% 58 B0 L Ailh

1 MRS IE

1.1 SEIe#f Rt

S T e B R £\ H A [ 57 SRRl AE P2
W st , 7EVE R R (ERALA) g &,
PEEFE TR K FRAK BT SEMEETEE
P E SR, A BRAERT G S = S A0 B
i, Je B AL 2 RS U MU f 3 T 25~28 °C i EF
AKrpEESE, JEIFEIA 12 h EHE, 12 h SRR,

RNA # B 7 RNAiso Plus, % —%% cDNA
AR & . 2xTag Mix if . DNase I (RNase free) .
pMD-19T # & . pGEM"™T Easy #% /& #1 Solution I
AL [ TaKaRa A w) (HA), Bk
Flg . R &l B KR4 R des) A
FRAHE (P, BG4I . DMEM Bi5i3k . B4
Wkfe . NEREREN . WAREREN . ETH AR . -
HR R . BHL A LB A Gibeo A H (L H),
Hepes I | Sigma 24 7] (3¢ E), T7 mMESSAGE
mMACHINE®® 7| & 4 [l Ambion 2% &) (£ H),
10x DIG RNA Labeling Mix 4 H Sigma 23 7] (32[),
— 3% TUNEL 20 M 98 7K I3 0] & (40 65 %)
W H R RAEDHARARAE (TE), cell-
light™ EDU Apollo 567 in Vivo kit I [ ]} T 5 {5
YR A BRAE (PR, SAG. FRERE (Cyclo-
pamine) ) H MCE 28 A (6 H), —H0 (1lLFEHiR
IgG) I A CST A w] (B %, Sy i fiite
% % J 44 Vasa. Amh (Anti-Miillerian Hormone) il
Cypl7al (cytochrome P450 family 17 subfamily A
member 1) LI AL I 2= il &1,

LB TSI AT BT R 1, 516
Ry 347 i A R PR 9 1

1.2 SR A5iE
cDNA %, 1%
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Tab.1 Sequences information of

the primers used in this study

ElE EA S

primers name

51 5(5'—3")

primer sequences (5'—3")

Smo-ORF-F1 CCGCTCGAGATGTCTTCCAAGAGTTGGAG
Smo-ORF-R1 CGACGCGTTTAGAAGTCAGAGTCAGCATC
Smo-RT-F1 AGACTCTGTGAGCGGGATCT

Smo-RT-R1 CTGGGGCGGTTCTTAATGGT

p-actin-RT-F1 GGCATCACACCTTCTACAACGA
p-actin-RT-F1 ACGCTCTGTCAGGATCTTCA

smo-FISH-F1 CCTCATCTGGAAACGCACCT

smo-FISH-F1 TAGGGACACTTCTCCTCGCA

> (http://www.ncbi.nlm.nih.gov/) 3% 15 smo FF ¥ I
TEHE %1 (GenBank ID, XP 003445059.1), ¥ JE
%50 R Ak LA SR BT 1 pg RNAs 35055 5545 il
cDNAs, LA A#tR, H Onsmo %e55PESIH (£ 1)
##47 PCR DA #45 Onsmo TV Ji ) 2 HE £ 51, PCR
PRI . SRR, e iR AR RS
DG UE 7 31 i 1A

B 5 o Hr FH Clustal W % Genedoc #1714
IR FH L E X ; 7ELR (http://www.cbs.dtu.dk/
servicess TMHMMY/) # 17 85 i X 73 #7 5 F| MEGA
6.0 FAFEAT RGN A £

R R SA HE6 AR B AR
B8 ME. CEREL AR WLA. BREL . IR
B 41 5 RNAs, W% 534 il cDNAs, JH Onsmo
BRSS9 (R 1) #E4T PCR, RUAG I H 7
AR BU 1 Rk A A TG B . PCR Y 1 55 14
95 °C 48#% 3 min, 95°C 30s, 60°C30s, 72 °C
0.5~1 min, #t 28~35 1 fE¥; 72 °C 10 min, 4 °C
AT

R HJBAL 4 . (fluorescence in situ hybridiza-
tion, FISH) — HUEFESHICH™, Mgz,
Ffl 10xDIG RNA Labeling Mix 1 T7 mMESSAGE
mMACHINE"i{ 7| & A i DIG F5ic i) Onsmo 1E X
HEFI B SLAE RNA #8515 B 60, 180 dah (L5 KX
) e B B AR AL, 4% ZRPEE 4 °C B
R, SRIGHEERLK . A WA (S um),
SRJ5 4359 Fl Onsmo 1E U (6 BE) FII S SCEE RNA
BREF (MEEE 1 3000) 65 °C 5 16 h, #KIXFH Anti-
DIG-POD (1 : 3 000, 1% & [41 551 i ) = I £ 4]
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3h, 1xPBS ¥k, TSA plus Tetramethyl rhodamine
Solution (1 : 50) #ECHF A 60 min, DAPI44ff, #x
Jea IR A WA (AR, FV3000) 2E17 005K,

A RELGGIRINE S TREEUE 90 dah I
PR Bkt (XY) G 4180, 0 R
24y, T 48 fLAMMIEEFRAR i PR S B EE A
Ly g %o REZH 3 A R R R i 700 = HY R T B
(DMSO) [1J SN BRIt 185 9% 5 1 Oy hsEedl,
H & SAG (0.5 pmol/L) 5% ¥ [ % (25 pumol/L) i
SN B SR BG4 9%, HAIER 3L L, SN #;
FHN SR A WM . IERRR AN . AR . JEab
T AR . BB L. R4 MTE ) DMEM 155%
5, BARWC S 0L SCH

EdU 5k A8 ) 4m JieL 38 74 48 ¥ EdU
AT (1 :1000) T SAG 4k 34 & Hoxt BE 20 15 55 1Y
g4y, WE 48 h 5, BUR LI T E .
Y, $RJ5 ] Apollo/DAPI 4 {7, H.fA %I EdU
WA U A s Rl 2 5 e B % A 0 A e 240
MikRaE 4> Vasa. Sertoli 4 (SC) brik4r T Amh
K LC kR F Cypl7al BHU k47 5 55 44k Yo
o L REBMBENEE, DI SAG XK
2 2T 8 B ) SR

TUNEL 3 4 2m it 8 == PR i e Hoxsp
WA B F5 NG SAL SURb PE 48 b 5, RO DAgR AT [
. B YR, #RJ5 A TUNEL J2 bl (TdT [l
FZEhRICE, 1 :100) Yeft, H{kZ M TUNEL
WA G U WS 3 bt P B HE A Vasa,
Amh, Cypl7al Pk AT S e dfb et e 3t
REWMBIIES, DIUFFE I E e X RS S 4 240

TG IR .
1.3 HBEESR

K FH SPSS 22.0 A4 X 512 56 b 3 47 2R R R
JTEHT, P<0.05 5% P<0.01 £ 5X %S T
TSN
2 4

2.1 c¢DNA REFFH|S5HR

A B 58 2T EEHE Y Onsmo ¢DNA J75]
2478 bp, it 825 NEHRR . 5 HABYFH RIS
THH{L, Onsmo & 7 W BEZEF L (B 1); H 5
N (Homo sapiens) SMO 2 3L 1R —EE K 77%, H
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H 7 YRS LS A A 84% (81 2). ARG T
7~ , Onsmo 5t 5 BE & 1 (Danio renio) N — 3,
RIGEMFLIE . B I iR A —3Z
(K 3)o %L, Onsmo MMHFLIEH RIFEES T
22 HHARIENT

LA p-actin N2, FIH RT-PCR £ Onsmo
FEM . B8 OME. Ba . BERE. AR, BRE . JEE
ARG R FRIBE N . 2R EI/R, Onsmo FiET
BLFEHRE SLAE N 0 A A2, e R ek
AT (] 4),

23 ERRAADTRMERRIERR

AR, Herke P P M (XY) 3%
1% 0L 7 85 dah JF IR I A4y 7, AR5 R H
FISH 3l Onsmo 1E 60, 180 dah 4% §.2141+ mRNA
ML AR 25 s, 7E 60 dah K5 SL4H 41,
TS D 400 B eT B A S (BT T -1); #E 180
dah K5 LA L1, BRAE T RS A0 AL , K5 R 40 i
KaBEANME . SC K LC #ynl WHH BA5 % (ERR T -2,
4); £ H Onsmo 1E SCHRET R 1 X B8 41 2R DL A fu]
5% (BT -3)s MR, Onsmo Fik TH5 5
AL FEAG AN M . RS REAIAR . SC & LC 7E I
LA

24 Smo ESEBEFRMMIEESHIER

SAG AbFRASNEFERY 90 dah JB % B HE ok
4140, BAU 8 A W0 40 i 3% 56 06 2 (&R T ).
gER IR, SAGALHE 48 h 5, WL Vasa'EdU 4l
M E 4 e ik 68%, Xt HRALAL R 10% (& 5). It
4k, SC (Amh") Fl LC (Cypl7al®) EAU 40l 5 43 1t
X4 R E 25 (P>0.05), MM, Smo
55 AR R E B R RS T AN B

2.5 Smo ESERENRHREEHHIER

e b PR SR 3R 19 90 dah JE B B AR fokh
Hi4H41, TUNEL LA IANAA T 1500, 2558 B,
IR AL HE 48 h J5, W ULAE S4H 219 Vasa i iy
TR 5 X IR TC W #E 2 5 (P>0.05), 1fif Amh'Fl
Cypl7al 4 e A= KT, Hrd Amh 4l v
MXTHEAY 11% T 5 85% (P<0.01), Cypl7al”
21 Jf JH T 2R MXE BB 21 2% TR E 51% (P<0.01)
(R, M, Smo {55 %45 8 SC Fil LC
ffEE B EEAE
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1981

2071

2161
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ATGTCTTCCAAGAGTTGGAGCCCCATTGTTGGATTTTACGGGATGCTTTGCGTCTGGGCTGCCTGGCTTTCTGGCTGCGGGGCAGTGCTG
MSSKSWwWSPIVGGFYGGGMLCVYWAAWLSSGT CGAVL
TCTCCAAATGGGACGATATTTGAGGATACCTGCAAGAAAACCACAACTTGCGAGGTGCTTAAATACAACACATGTTTGGGATCGCCTTTA
S PNGTTIFEDTTCIKT KTTTTCEVLI KYNTTCLSGSPL
CCATACACTCACACTTCTCTGATCCTGGCGGAGGACTCCAGCACCCAAGAAGAGGCTTTTGAGAAGTTGACCATGTGGTCCGGTTTGCGG
pyYy THTSLITLAEDSSTQEZEAFEZKTLTMWSGLR
AACGCCCCTCGCTGTTGGTCGGTCATCCAGCCTCTGCTCTGCGCCGTCTACATGCCCAAATGCGAAAACGGCCGAGTTGAACTGCCCAGC
NAPRCWSVIQPLLTCAVYMPZE KT CENSGTRVETLTPS
CAGAGCCTCTGTCTGACTACACGTGGTCCATGTAGCATCGTGGATCGGGAGCGAGGCTGGCCCAGCTTTCTCAAATGTGACAAATTCCCT
QsLcLTTRGPCSTITVDRETRSGWPSTFTLTI KT CDZEKTFP
GTGGGCTGTTCGAATGAGGTGCAAAAGCTGAAGTTCAACACATCGGGCCAGTGTGAAGCTCCTCTGGTGAAGACGGACATTCAGTCGAGC
vVCecSNEVQKLIKFNTSGQCEAPLVKTDTIQS S
TGGTACAAGGACGTGGAGGGCTGTGGTATCCAGTGTGACAATCCTCTGTTCACTGAAGAGGAGCACAATGACATGCACGCCTATATCGCT
WYy KDVEGCGTIAQCDNPLTFTEZEEHNDMHBAYTIA
TACTTTGGCACCATCACCCTCCTCTGCACTTTCTTTACCCTGGCCACATTTCTTGCAGACTGGAAAAACTCTAACCGCTACCCAGCTGTC
yrecTrT i1 TLLCTFFTLATFLADWEKNSNRYPAV
ATTCTCTTCTACATCAACGCCTGTTTCTTTGTGGGCAGCATCGGCTGGCTGGCCCAATTTCTGGATGGCGCACGTGAAGAGATTGTATGC
I L F Y I NACFFVGSTOGWILAQFILUDGARTETETVC
AAGAGCGACAACACGATGCGACTCGGGGAGCCCTCGTCTTCGGAAACGCTGTCATGCGTCACCATCTTCATCATCGTCTACTACTCCCTG
KsSsDNTMRLGE®PSSSETLSCVTIFITIVYYSL
ATGTCGGGTGTGATTTGGTTTGTCATGCTGACATATGCCTGGCACACATCCTTCAAAGCTCTGGGCACTACTCACCAGCCACTGTCTGGT
MSsG6GVIWEFVMLTYAWHTSFIKALGTTHA QPTLSG
AGAACCTCTTACTTCCATATGGTCACCTGGTCCATCCCCTTTGTCCTCACTGTGGCCATCCTAGCAATCGCTGAGGTTGATGGAGACTCT
RTSYFHMVTWSTITPFVLTVATITTLATIAEVDSGTDS
GTGAGCGGGATCTGTTTTGTGGGCTACAAGAATTACAGGTATCGTGCTGGCTTTGTGCTGGCACCCATTGGAGTGGTGCTTGTTGTTGGT
vseIlI CFVG6GYKNYRYRAGEFVLAPTITIGVY VLV VG
GGCTACTTTCTCATTCGAGGCGTTATGACATTATTTTCCATCAAAAGTAACCACCCCGGTCTCTTGAGTGAGAAAGCAGCGAGCAAAATC
Y F R GVMTLZEFSTITEKSNHPGLTLSETZ KAASK.I
AATGAGACAATGCTGCGACTTGGAATATTTGGATTCCTTGCCTTTGGTTTTGTCTTTATAACCTTTGGCTGCCACTTTTATGACTTCTTC
NETMILRILGTIFGFLAFGEFVEFTITTEFGCHTFYDFTF
AACCAAGCTGAGTGGGAAAGAAGCTTCAGGGACTATGTGCTGTGTGAGGCCAACGTGACAATCGCCTCTCAGACAAACAAGCCCATCCCA
NQAEWERSFRDYVLCEANVTTIASAQTNIKPTIP
GAATGCACCATTAAGAACCGCCCCAGTCTGATGGTGGAGAAAATTAACCTGTTTTCCATGTTTGGGACGGGTATCGCCATGAGTACCTGG
ECTIKNRPSLMVEKTINLTFSMFGTS GTIAMSTW
GTCTGGACCAAAGCCACCATCCTCATCTGGAAACGCACCTGGTGCAAGATCATTGGCCGTAGCGATAATGAACCGAAGAGGATAAAGAAA
ywTKATILIWKRTWCKTTITGRSDNETPZEKTRTKK
AGCAAGATGATCGCCAAGGCATTCGCGATGAGGAAGGAGCTCCACAAAGATCCAGAGAAAGAGCTGTCCTTCAGTATGCACACCGTGTCC
S KMIAKAFAMRIEKTETLHNIKDPEZ KELSTFSMHITVS
CACGAAGGACCAGTGGCCGGAATCAATTTTGACCTAAACGAGCCATCAAATGACATGTCGTCGGCTTGGGCACAGCATGTGACAAAGATG
HEGPVAGINFDILNEPSNDMSSAWAQHVTIKNM
GTGGCCAGACGAGGTGCCATCCTCCCACAGGACATTTCTGTTACTCCCACTGGTACACCAGTGCCCCCTCCAGAGGAGAGGAACCGCCTG
VARRGAITI LPQDISVTPTGT?®PVPPPETETRNTR RTL
TGGATGGTGGAGGCCGAAATTTCACCGGAAATGATAAAGAGGAAAAAGAAGAAGAAGAAGAGGAAGAAGGAGGTGCGTCCGGTCGAGGAG
wMVEAETSPEMTIZ KR RZEKTI KT KT KZ KT KT RIEKTE KTEVRPVEE
ATGGTGGACCACCAGGTTTATCGCCAGCGCGAGTTTGGTCGCAGCTCAGTGCCCCGTCTGCCCAAACTGCCTCCTCATCCAAGCCTGGTT
MVDHQVYRQREFOGRSSVPRLPIKTLPPHPSILV
GCCAATCTGCGGGAACAGCAGAGACAACAACAGAAGATTGAGGAGGAAGTTCTGCCTGGGTCTTACCCAGACTTCCAACCTTCACGCCGT
ANLREQQRQQQKTEEEVLPGSYPDFAQPSRR
CTGTCATGCGAGGAGAAGTGTCCCTACCTGCAGTACCAGACCAGCCAGAATGGCTATGGCCACAGCATGCTATCTGACCCCCTGACCTTC
LSCEEKCPYLQVYQTSAQNGYGHSMLSDPLTTF
AGAGATCGTCCAGAGGATCTGGGTCTTGGTCCGCGTTACCCTCCCTCCAATTGGCAGCCTAGTGCGTCTTCACGCTACCCTGGAGAAATG
RDRPEDLGLGPRYPPSNWQPSASSRYPGENM
GATATCACTAATGGAATATCAGAAAGAATGGCCCACGTGGCTCGGGTACCAGCAGGCCGGAGGGCTGGTTACGGACCCATCCACTCCAGG
b I TNGISERMAHVARYVYPAGRRAGYGGPTITHSR
ACCAATTTAATGGAGGCGGAGCTTATGGATGCTGACTCTGACTTCTAA
T NLMEAETLMDADSDF =*

E1 RBFZTIESE Onsmo FILEHER R EX N REERFT

BRI SN, RARFARSEAM. FRIZMZ M 7 KFs A5

Nucleotide sequences are numbered on the left and amino acid sequences are numbered on the right. The underlined parts are the predicated seven trans-

membrane domains.
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Fig.1 Nucleotide and deduced amino acid sequence of Onsmo

FRE K7 2E 4 E 7/ sponsored by China Society of Fisheries

60

90

120

150

180

210

240

270

300

330

360

390

420

450

480

510

540

570

600

630

660

690

720

750

780

810

825



WE, 5% K= 244, 2023, 47(3): 039104
PARGPELE—— Lo DPGRGAASSGNATGPGPR RRSAAVIEGPPEP-LS 16
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SEELjH S poEE---DHBBABEPST- R 709

PEN — EEMVE--HCVYRQOREEGRS B 685

e ———————— AGAWGAGDBR--------- ol FEPE------- p<BGER 747
P LREQOROCQKTEEEVLEGSYPDFQPSRRLSCECHEPYLOYCTSONGY LTERDRBEDUGLCERYIE 765

PAFPVAWAHGRR

287 A Homo sapiens

SSRYPGEMDI 825 REHAEM Oreochromis niloticus

B2 REFTIEES A SMO TEHELF L3t
TM. BEIEEERI, St S MG AR BRI RS, 250 S F R SAG fEFFRIE, [ A F R IR LA SAG Ft[F {E F k3L

Fig.2 Alignment of amino acid sequences of SMO between O. niloticus and human

TM. transmembrane domain, solid triangles indicate the residues that are involved in the inhibition activity by cyclopamine, hollow triangles indicate the

residues that are involved in the activation activity by SAG, dots indicate th

it

Hh Z2HUARN —FEZEMNE SEE, —HU
KZ BN T ARSI 2 . Hh# i Ak . 52
A [ AL HE 3D i 14 3Z 44 Patched (Pteh) 51 fb 1 52 14
Smo] ., kN Gli MELEENLLN . BiA 31,
Bl Desert Hh (Dhh), Sonic Hh (Shh) 1 Indian Hh
(Thh); Ptch A 2, Bl Ptchl A1 Ptch2, & nf
454 Hh ik, JCRCARET, Pteh #4] Smo TE T4 ;

=]
[ K 722 2: 32 /5 sponsored by China Society of Fisheries

3

e residues that are involved in both cyclopamine and SAG.

BECARES, Ptch 5% Smo R, 1 738 5
ST Gli (245 Glil, Gli2, Gli3), 3 sh#ise A
FIRUS AT, Smo 7F Hh i [ H i 2 oL R
YEH o AW B YEE T Onsmo, JRALARZE4,

WoRHFR TR RS, OFREAM. SC & LC
ENZ R, HrEaISPEOEE Ti%E Y
TEKSE I AN 58 S SC A LC 7735 o B EEAE .
R KA HE T X Smo 7E A 2AE HML K &
PRGN, ik — 2B 0T 58 HAR 5 9k
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100~ N\ Homo sapiens
95 /NE Mus musculus
¥ Gallus gallus
EINEE  Xenopus laevis
Pt Danio rerio
JeZ B4t Oreochromis niloticus
IR Drosophila melanogaster

0.1

B3 RTZTIE@MEMYF Smo FHILR
Fi MEGA 6.0 #2 /5 ' 1) Neighbor-Joining ¥ # . A. NP_005622;
/NBR. NP _795970.3; 3. XP_015143674; #ii JUis . AAK15464.1;
BT . NP_571102; JE %' ¥ k. XP_003445059.1; &I J b,
NP 523443,

Fig. 3 Phylogenetic tree of Smo from
O. niloticus and other species

Phylogenetic tree was constructed using Neighbor-Joining method within
the MEGA 6.0 program. Homo sapiens. NP_005622; Mus musculus.
NP_795970.3; Gallus gallus. XP_015143674; Xenopus tropicalis.
AAK15464.1; Danio rerio. NP_571102; O. niloticus. XP_003445059.1;
Drosophila melanogaster. NP_523443.

YEHIBLHI B 1 5 2R

Smo et TR M P B e, T RAAET

M

smo

control

[l hiz 1

4 RT-PCR #& Onsmo TEF[E2H4] mRNA FiAKFE
P-actin NS HER, 1.0k, 2.8, 3.0, 4.8, 5. B, 6 fF
WE, 7.WLA, 8. GREL, o JEIE, 10. K.

Fig. 4 mRNA expression profile of Onsmo in
different adult tissues by RT-PCR

[-actin was used as an internal control. 1. brain, 2. gill, 3. heart, 4. intest-

ine, 5. kidney, 6. liver, 7. muscle, 8. ovary, 9. spleen, 10. testis.

SR e 28] il 2L 2 R [R) 4 R 221, Onsmo HLAT
SPRY T RIS RESE L, 5N —BUE A 77%. K
BHFIEIESE, SAG FIFRE IS 92 Smo 5 i
AN EIF . SAG J&—Fh & A0 IR I HE 2 T,
TEFLE R ST 2], SAG it 5 Smo B ELEHY
gk A TG Smo 161, Hh 454 sk 3L gE
Asp384. Try394. Glu518. Asn219. Met301 %72,
IREL e —Fh 5§ WA 0, 8L Smo B R4S A
A A M Smo I M, H 45 G iy Bk R A A

180 dah

Smo.

50 pm

FISH #1 Onsmo 7E55 £ 4H 40 A0 mRNA fARERIEER

HPOCIEALAZE (A R1E5) J7i%, LA 60 dah (1) F1 180 dah (2) I )e %' &' 4k fiokh S BE V) T A RL, 8 H DIG FRic i) RNA R XER%E (smo)
1E SUERER P HR) AT JEAL 2458, DAPI () bricdiiEd%, 3) W&, (4) S~ () HIELRAERT /3. sg. KR 41AE, spo. FiBF4NAL, sp. #57T, SC.

Sertoli 41, LC. Leydig 4.
Plate |

Cellular mRNA expression patterns of Onsmo in testis by FISH

Testicular sections dissected from 60 (1), 180 dah (2) O. niloticus were hybridized with the antisense and sense RNA probes, then developed by fluores-

cence (red) procedures following DAPI staining (blue), (3) control, (4) dotted-line field of (2). sg. spermatogium, spo. spermatocytes, sp. sperm, SC.

Sertoli cells, LC. Leydig cells.
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Effect of SAG on the proliferation of germ cells by EdU incorporation

Testicular tissues were cultured in 5N containing EAU with 0, 0.5 umol/L SAG, respectively. After 48 h incubation, they were treated by EdU staining

combined with immunofluorescence of Vasa. The proliferating cells had incorporated EAU (red) and were counterstained with DAPI (blue).
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Plate [II Effect of cyclopamine on the survival of somatic cells by TUNEL staining

1-7 and 9-15, testicular tissues were cultured in 5N with 0, 15 pmol/L cyclopamine, respectively. After 48 h incubation, they were detected by TUNEL

staining combined with Amh or Cyp17al. The apoptotic cells were labeled with TUNEL (red) and were counterstained with DAPI (blue). 8 and 16. the

percentage of apoptosis cells among Amh” or Cypl7al” cells, the values are given as the mean+SD (n=3).
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Identification and expression pattern of Smoothened in
Nile tilapia (Oreochromis niloticus) and its role in testicular cells

HUANG Qin, ZHANG Zeming, BAI Xiaoming, ZHANG Changle, DAI Xiangyan,
TAO Wenjing, ZHOU Linyan, WANG Deshou’, WEI Jing "

(Key Laboratory of Freshwater Fish Reproduction and Development, Ministry of Education,
School of Life Sciences, Southwest University, Chongqing 400715, China)

Abstract: Smoothened (SMO) is a seven-transmembrane protein related to the G protein-coupled receptor and
plays a central role as transducer in the Hedgehog (Hh) signaling pathway, which has been demonstrated to play an
important role in the differentiation and development of gonadal cells in mammals. However, the role of Smo sig-
naling in fish testis development remains unknown by now. To clucidate the role of Smo signaling in Oreo-
chromis niloticus testis, the O. niloticus smo (Onsmo) cDNA was cloned and characterized. Its expression profile
in different tissues was investigated by RT-PCR and in testis by fluorescence in situ hybridization (FISH). After
treatment with Smo specific agonist SAG and inhibitor cyclopamine, the proliferation and apoptosis of germ cells
and somatic cells in an ex vivo testicular organ culture system were evaluated by EdU incorporation and TUNEL
staining, respectively. The full open reading frame of Onsmo is 2 478 bp in length, it encodes a putative 825 amino
acids protein, including seven transmembrane domains. The identity of amino acid sequence with human SMO is
up to 77%. Onsmo was expressed in multiple examined tissues including testis. According to FISH results, Onsmo
in testis was expressed in spermatogonia, spermatocytes, Sertoli cells (SC) and Leydig cells (LC). In the testicular
organ culture system, our experimental data show that SAG significantly promoted the proliferation of spermato-
gonia, whilst cyclopamine significantly promoted the apoptosis of testicular SC and LC. Taken together, our study
suggests that Smo signaling plays an important role in the proliferation of spermatogonia and the survival of testic-
ular somatic cells in O. niloticus. To our best knowledge, this study firstly reports the role of Smo signaling in fish
testicular cells. This study not only enriches our understanding of the role of Smo signaling in fish testicular cells,

but also lays an important foundation for further elucidation of its mechanism.
Key words: Oreochromis niloticus; Smoothened; testis; EQU incorporation; TUNEL staining; proliferation; survival
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