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JCRREK G B sealiBk (K] 52 bg K ARIAHF 1 70 47

T % K # XUWE KA FILFE AEE
CRIEFER A AR AL 7K 8 T 5280 %, K 116023)

THE: seali B[R J8 TPIWIH R, HAmid RNAL & H A EA AR & h R EEERH . R4
JE EE X MSEIRER 0 (Mesocentrotus nudus) T i 5% 20 5048 e A 535159 B sealiZE B 7y B, Bl J5 18 3d cDNA R i
PLIE P 1B R (Rapid amplification of cDNA ends, RACE), 373 & KcDNAF ¥ . il ER I sealiFt [}
cDNA4:K:3462 bp, HF3'UTRK E N416 bp, 5'UTRKJE A180 bp, A 3'UTRMINESS 5 I AL di 1
AAUAAAEKAUUAAA, T 2500 WEJAAUACA . 78 13HE(Open Reading Frame, ORF)2862 bp, 4ifih954 1
AR, AR HIPIWIMPAZS Kk, % & 5 51tk fit R ek 1k 20 Hr 45 SRR WA 8 T Argonaute 5 1 1)
PIWIIE S 7 o 9% 6 58 BEPCREIAAGT I 45 R W, Mnsealidk R HRERG IR AR . B & R AR i 40 i
I RIE, fEERR T RIA R & . AN, MnsealiZE R N BHE R 7, TEREANIRRG K B B %Rk, 7EOP
rh, B85 OP BRI R, Mnsealilf) 3235 &0 H T m, MANAE BCASIH RS b Rk B R 2 . RNAJFEAL
LG5 TR, Mnsealif £ )6 HRBR I NH 1 R0 A6 FE 20 B b ke 5 3220, 20 RERIg IH A FE A0 B B R . i E e N

R A FE AN R B A R OB BRI 1S4

KR YCBRERIENE; Seali; Piwi; A-FHANAD
HESAS: Q3441 SCHRARIRED: A

PIWI (P-element induced wimpy testis){F ~N—
FEE A, £ TR AR KT R
FIE R R I AR PIWIEE A i 5
1E R W8 (Drosophilidae) = FHT 41 i H #f %5 7€, /2 Ar-
gonaute 5 F R 1 — MK KR, BAPIWIMPAZM
A HEL b LR S 45 H IR PIWILE 51 2K 1
JTRATAET Z M. R, piwifEOREL ., K
ARG 31 RIE, B Kpiwi, TR a6 A T4
(Primordial germ cell, PGC) ) H F& 5 i §e /74 52 2|
SENA A 20 i A 3 R piwid T B4R B AN D £ 3
™4, FEE Dy 8 (Danio rerio), piwi(ziwi)3 F 1E
AETEAN N bR R Ak, HLAE P BLRORS S b #A RA,
5 1 0 Y 45 R B 2 ) v s A L A
/INBR(Mus musculus)™, PiwitE k5 TR0 i FURS 141 B
kR SRR IL, R TR A T AL R B, /N R S —
PiwilFJHE R MlAE 90 B0 47 ik

18R BRI H (Strongylocentrotus purpuratus)
h, O 5E A Piwi AR 8 1, SeawiflIPiwi like

ks B HA: 2019-04-12; &1 HHA: 2019-08-24

XEHE: 1000-3207(2020)03-0534-07

1(tA FESeali), H A Piwilt) R iEE 5 VasadE A
oL, $97E B o Rz RS E kit
NH seawiZE R 1E IR A Rl #2 Hh 5245, B J5 72 FE iR
WAL R 88 AR, TR SR I I A2 22 i & T
Uiy, 5 J - FF B AT 4l dy A A i A b 5T 22 )
B, HULHEI seawidk R n] B £E 25 €0 BRI IH A 5
aif Rk E R R E B TR B R
IR, seawi T BCA P 5L B BEAR S5 2] 53 A s AE
R WFNE (Lytechinus variegatus)F 4L H(Meso-
centrotus franciscanus)¥, seawift %5 HLAHIYH R
W LEMEIE X piwi A S IR 5 £ SR Th 7E
WRRG K B B 3A, B KT A St TR b, it ik
BRI A A piwi A DG JE DR ) 38 155 D0 1 AN T T o
HeIRER 1 IH (Mesocentrotus nudus), XFRIES
W, BB Sh 1], RN, A T IR 5
Mg, gk, HMERERFE. MR, 23K
IR 77 it S A 2o R A o i 2 —
AT FE AR A B T R, b BESRAS O

LB EF A RB#34:(31802276)% Bl [Supported by the National Natural Science Foundation of China (31802276)]
YEE I E4(1998—), 55, ARHESE W05 1m i s st 5l $R € . E-mail: 904099646@qq.com
BIEEE: W, B, #3%; E-mail: yqchang@dlou.edu.cn; #hiEH, %, 1#i+; E-mail: sunzhihui@dlou.edu.cn *3: [FBE(EH


http://dx.doi.org/10.7541/2020.065

33 T RS SRR IHsealidt R 77 N 2 I8 45 04T 535

BRI IE Mnseal i3 R (1) 42K cDNAJF 41, HF] FH 5% 56
SE B PCREGAAKIM 1 HAE AR 2R i R IE 15 L,
F VR G A B B e A ) 2 A s B P M
RIZGDEAA . HAh, @it U) R AL 2% 28 F AR
Mnseal i [RITE P I vh 20 M 5 AL 1EAT 50 B B SR
Nk — IR F MnsealifE B AL FE A0 M0 & & K 1%
HIVE I B35E T B4

1 #R5ERZE

1.1 KBz

SIS BT FH G IRER IR, 457 T 0% 17 BB
WFI5(121°33747"E, 38°51'55"N). SLIGH(T, it HEH
TE RGP R 2 AN A B AL 7 g /K 38 77 5 7 45
SIS BRI KA ) IR — ], BE IR AN pH N
7.96+0.02; HE/KIEE H(12.41£0.11)°C; EhE A
(30.13+0.21)%0. BF R AW — AT S A1 2 55 W
FEIRHEA), B R S e — UK
12 7%

ERNAWZEU K cDNAR & X TE fife 351
REJE, FrECRE fhor BB Tl b s, . &
RNAM$EELZ SV Tolal RNA Isolation System
(Promaga Z3100) ¥ BH F53EAT o ) FH B i 0 v I F,
PRI e B TR IRNA T & . b5, B pg
JU 2L RNA, S SMARTer™ RACE cDNA
Amplification Kit (Clontech 634923)% 37 b #
cDNASCJE . ¥ B RNA X% 56 N cDNA 16 R 2
HiPrimeScript' " RTreagentKit(TaKaRa634860)i 1]
FidkAT

cDNAZKTE  7EATHEF b, JAIKE
TR B R A e Y FEART R,
FATULAPIWIE H 75124 EEx 7 41, 78 6 ik Ek i H
P i 7 53 20 H 4 P P 4 R B T Minsealiff B2 R
Bto tR¥EFTA R0 A F B, {4 FPrimerPremier
508K F 1TSS FI3'RACE S| (3 1), ZHHSMARTer™
RACE cDNA Amplification Kit (Clontech 634923)1
B -F 7 k2 HeDNA 4 K741, PCRY M HILATaq
fif(TaKaRa RRO2MA), PCRFE 71 R : 94°C FiAs Pk
5min; 94°C, 30s; 62°C, 30s; 72°C, 1.15min; 30ME;
72°CHEMf 10min. PCR=“IZE 1 %35 AR i 5 I L Kk
W5 Ja, VI 4iib R DNA, F55 4l DN A% 4%
pMDI18-TVHAE, Ak | Trans1-T R SZ &40 i,
ELBE; IR LIRAnf5 T37CRFMP IR
RAE AV T2 A LB A B 2 R B 0
EYREIE, AR A WL B T PCRIHIZE FH M v B 30

sealiF 5| R AGH LD FIHINCBIH
ORF-Finder il MnsealiZE DX #) FF B 2 AE ; 43 5] 48

FISMART (http://smart.embl-heidelberg.de/) 2 Ex-
Pasy ' ] Protparam . (https://web.expasy.org/prot-
param/) T MnSeali 85 [ 11 45 #4385 R0 SR A A i ;
43 52K H Predict(Proteinhttps://www.predictpro
tein.org/). Swiss-model(https://swissmodel.expasy.
org/) 7 M MnSealits [ 1) — g S5/ Rl = 45440 ; B
Ja R Clustal W4T 2 B 41 EUXT, FFIMEGA7.0
X MnSealii AT RS I3H7 o
RHEEPCRIGEREFEFIASHMT i Light-
Cycler“96Instrument(Roche, LightCycler 96)i475¢
Yo B BPCRI M, VAR AU R : FastStartEssen-
tiaDNAGreenMaster 10 puL, .. TI#51#1(10 pmol/
L)0.8 uL, cDNA 2 uL, H,0 6.4 pL. PCRFEFIT:
95°C, 10min; 95°C, 15s; 60°C, 60s; 40 ™ME¥F; 95°C,
10s; 65°C, 60s; 97°C, 1s. LAJEHRER I Al ubiquitin:
BRI A2, 2T vk S 3 R ) ek A 1
A HISPSS2 1. 0% A X T 15 ¢ ) 5 B PCREHs AT
ANOVA BRI K T5 72 73 M1, AFAE 0 25 11 72 S AIAFAE
A 2 27 57 53 il U P<0.05F1P<0.01
RNARSTERR  WRIEICE IS 2 Mnseali
FFIcDNAFY, BOiH-REFSIMIGE 1). B, 218
T7 RNA Polymerase(Roche, 10881767001)F1DIG
RNA labeling mix(Roche, 11277073910)i5 B 3 7E {4
b1 ERNATREE, BARERIEMT . PCRY™HIAT 2K

%1 PCRETAZIHSIHFS!
Tab. 1 Sequences of the primers used for PCR

P?i[ri%er 5|91 %|Primer sequence (5'—3) Ap Iﬁ?ﬁion
seali-H- TACAGCCTTGAGATCAGTGACCCAG [RIVEMERZ 0
F Bl
seali-H- AACTCAGCTGCTTTGGATGCGTCTC

R

seali-  TACAGCCTTGAGATCAGTGACCCAG RACE
RE-31F

seali-  GGATCTAGCCATGCACACAAGAGT

RE-32F

seali-  TCAGGGAGACAGCTGCCTCTGGAGA
RE-33F

seali-  GCGTGGTAGGGTTGTAGAAATGACG
RE-51R

seali-  GGTCCTATGTAACGAGTCTGTGCTA

RE-52R

seali-  GCGTGGTAGGGTTGTAGAAATGACG
RE-53R

seali-Q- TCTTCCTACCTCACAAACTTCCTC W B
ls:eali—Q— TGGTAGGGTTGTAGAAATGACGT

Seali-P- GGAGCAGTCCTCTTCCTACCTCAC  JRALZRE
ls:eali—P— TAATACGACTCACTATAGGATAGCG

R AGTCAGAACCACTGTCCC

seali- TAATACGACTCACTATAGGGGAGCA
CP-F GTCCTCTTCCTACCTCAC

seali- ATAGCGAGTCAGAACCACTGTCCC
CP-R
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5t H B BBA VI aiAb RIS & B R0 B0
HRC R S AR AR 9 10 pL i) NiA& £ PCR productor
DNA2.5 uL(DNAK & 4400 ng/uL, ffIEDNA & &
A1 pg). DIG RNA Labeling mixor 1 pL. Tran-
scaription buffer 1 uL. T7 RNAK A1 uL. RNA
B FHN71 pL. RNase-free water 3.5 pL, 7847 7R 2]
Ji T37C/RRB2h. fERMFERMG, MAT uL
DNAPG37°C i & 15min, AE 787 1 AL F SRDN AL
. BEJE, INA2.5 uL LiclF175 uLIK 28, T
20 CYLER®; % H, 4°C, 13000 r/min > 1 5min,
ZJEFHT5%J67K CEEHRER IR 5 e, FH20—30 pL
JERNARG /K H ERNA.

RNAYIFBEAIZEZ  RNAVIH RIS
S 5 T TR A1 Sy v R AT, %S R A
6N EB Ay, X FEE AR EE, . RE S E . A
2. Ve, BB, FTHEETHRBREA
AMRESCO(Z [H), fit H DiethylPyrocarbonate(DE-
PC)R M T Sigma-Aldrich®( i), Tl Tween.
20xSSC. PBSHERRZZ MR R IR A REEA
mldbah). BAAAmEMT:

FE AL B - K 6 BRI R ) 1 R 4%
DEPC 4t 2 ffjPerfluoroalkoxy(DEPC-PFA)4 C [# &
T 58 =K, FIDEPC-PBSH& %t =X, £ {X5min;
ZJEF30%ERE T4 CEIE R, 3 =K, AN
AHEFOCT(Tissue-Tek, i) #4781, HLeica-
CM1900-1-1#AT ¥ &V v VI e, B3y T37°C
JEAE I 1The

FE b [ 52 B B3 B T 25 DEPC b 3
[fJPBS(DEPC-PBS)(# EM AL L 1, i FRPE24K,
% 5min; ff14% DEPC-PFAI&E & # 3% A L4291k
ii; FHDEPC-PBS, &R PE2!K, Bk Smin, k%
AR 1 [ 5 K

FAS: AERMB G FUE =5k IE AR, FR &%
R (20xSSC 2.5 mL; DEPC/K22.5 mL; 25 & 1 H
%25 mL) 78 7301238, Bk ) 7 i1100—200 pLZg
TRAREN SR pg/mL), &% ERE B & OBk
WEE, BT 59 CHAE 2435 18—20h.,

Ve i K B R BT 2R 63 C T A Uk TR
(20xSSC 12.5 mL; £ 7 HBEZ125 mL; Tween
0.25 mL; DEPC/K112.5 mL)fJEF X Ge1 dr, 63°CHE
PYE2Uk, BEX30min; 2 J5 FH0.2xSSCF63 CHEVE2IX,
£ X30min; HRER T =R PELE PR, 8:X20min; £
, HEBAB(10%F MG+ R iR) = iR 3 fH 1h; b8
J&, IPUA T4 CEM TE LR .

BB SRR R PR =R, &
YR20min; Bl I R Al o (0 22 PO, IR B TR =K,

B R Smin; Bl J5 4 B8 UG B TG 5 A6 B R I Y €8
(B =K, C3206), BT, 65 E T 3
PBSHEM UGB, =R R BE24K, B X Smin, ik
A7 R AR 0 €8 IO €58 RS IR A e, R
Leica DM4B#EAT Bt 411 HE .

2 4

21 MnsealiZE cDNAZKFF 7

AW 7B 1S B MnsealiFE I () cDNA 4 K 7
%1(GenBank & 33t 5 : MK775490), %+ 511 4= K:3462 bp,
H A 3"UTRK E 4416 bp, 5'UTR A180 bp, H:
JUTRAINESS T IHFIEAE T AAUAAASKAUUAAA,
i 52 850 WIAAUACA!™ 'y FF7% 4] 1524 (Open
Reading Frame, ORF)K & 42862 bp, 4 % 4+
(ATG) RN LB/ T (TGA) 5 B2 T 181 bp b Al
3040 bpkt, HiiT954N LR . 45 K I T 45 2R
R W, MnSealitk B A WA BB RTINS
1% PAZ(Arg”™-Arg™)HIPiwi(Arg”-GIn™) (&1 1A).
Ak, Mnsealifh B8 4>+ 8 4107.13 kD, 3k
SEH ON9.43 . MnSealifk F1 I 454 a2
Ji€ (alpha-helix, H). ZE{H14% (strand, E)F1JCHE I i
(coil, L) 7 b7 241 822.14% 20.78%F157.08%,
HARE 2 B0N48.26, EARHAENAREEA
Jii. MnSealith F 51 A BRI 2 2 R ik 5 891, Bl
PEERIERR IR F2 120, Hok /K PIME(GRAVY)H N
—0.413, AEAKEEAME ). PLefn =455 17
7% (Sipunculus nudus Linne)FIPiwi 2 [1(Swiss-model
BiBR 5 : 5 guh. 1.A) REAR, HEAT R AL, 15 2
MnSeali )& M7 51 510 ZPiwi = LR 7 51 1t —
M N38.37% . MnSeaiBEEMRITHIF & H 2 AN b
IKIX 3, SLE 2954 B /K ik ik, Az /N T35 7K ik
B, Wz E A vk E A, 58 aE M T
GER T, Y4, MnSealith [ A 5 EIE BEIX
BWEIZEANLBEEA . A, MaSealitk F#&
G EABEIEAAL A, 53 WAL T Asn” - Thr' ™, Asn™®-
Ser " #lAsn"”-Thr “(& 1B-C)""".
22 ZEFIILLTFMRGHL S

FATANCBI N T H At 5 SealilR) I 1) 2
F 5 FE 51, 48 Clustal WiHEAT 2 S P ALY . Hxd
L WIR, MnSealilf) 8 A BT 5 5 % AR H
seali 5= K 9 R 1R 25 1 007 F0 AR UL R A v, e — Bk
N92.41%, T 5 48 (0 BRUGIH seawi i PR 9w A 1) £
Ji T HI AR B A, — 21 N36.47%. 5 AR
NI BT A RN T R I — B, .
511§ Z(Apostichopus japonicus)Sealift] — %N
50.83%, 5§ & (Asterias rubens)Piwi-1FIPiwi-2 ]
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— S 5 N40.31%F154.87% . (B2 5EMHEZNY)
LB £ AN FIPTWI F B R AR Y (R, e —
k4 H39.12%H137.96% . {H S, HPIWIZEH)
5, o R TE A MEBN WAL 2 10 R Rz 20 35 FE B
BONREE R — 3P (46.22%—65.55%). T ZE
FE A Lt &5 3, FIFIMEGAT7#H#) 7 T neighbor-join-
ing(N)RGERELA, Wi 25778 e liEk i H
Seali®tk H %65 A& B s W) 11 10 % Bk i H
Sealitk R 2K, 2 5 5 2 MPiwi-2EE AR K, B 5
40 BRI R [ Seawi £ I FILEE 2 R Piwi- 1 28 FH 5K 2K,
i B Seali/Piwi-2 £ [ FlSeawi/Piwi- 1 & FH M. A2 [A J&
PIWIIE 55 £ 1 B AP [RI BE [R], FLER B EE R 5
FoRG K REL T
2.3 MnsealitBRFTIEFFH M AT

i 3FTR, fERERERE IR R B, s
S B A 2 DU Ah A 2 A M B T sealifh A
MnsealifEVERRH FIA F fe iy, HAERE SELRIOR S 2
P2 AL, RO h Rk = R R b RIA =W
1.95f, Bt FMG AR PR R Y S A2 K Wl (Stage 11). 7R
fih R A 2 23 AT R IA, FLAR X R0 & A R B AR

1 MnSeali#h [ 25 3 S 2 8 1 5t = 45 # Tl

U A i A > > o
2.4 MnsealifE FNEMEIR & B RTHARBHASFRIZ 747

% & B MnsealitE VI 255 5 ey, 80 Hp 4k
R, FRATTZRAG T AT AR i 7 B B A M iR A
i W W (Stage 1) AEKH(Stage 11). BEAHT
HA(Stage IT)F A #4 I (Stage V). B 5 FIH %6 €
HPCRIE M Mnsealift VENR K & S FEH B ERIE
ot WA 4R, BE IR ERA 8 A, Mnsealikt
DI 1) I8 B T v, A R O B b SR =ik
FIEAE . MRS, I TIE IR K&
AT A RS S h MnsealiZE R RIS B I TC B 3%
Ak, TR T S, HREEEE L, 2KE
RILE)2.051%.

B J5, BATHE— D RNAY) B R A7 2238 HioR
I3 T MnsealiZE RIEVE IR H A0 M sE fr, Wil SR,
TEUP L, Mnsealitt A [F) < 5 I A A ME P4 2 5 24t e
YERIE. KA, MnsealitE B 1 K T A1
A B 40 i R 3 2R, B IR 4 R R A T E)
MnsealifH1H15 5, HHRIAE OS5 EEE R
FHAL .

Fig. 1 Prediction of the MnSeali protein domain and protein tertiary structure
FREAE N b IRPIWIER BB K A% L X35 A B BEHE I ) MnSeali B F B KA 0 [X 35K
The black box indicates the hydrophobic core region of the PIWI protein and the predicted MnSeali protein hydrophobic core region
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Seali Mesoncentrotus nudus (MK775490)

Seali Strongylocentrotus purpuratus (NP_001107667.1)
Seali Apostichopus japonicus (PIK36602.1)

Piwi-2 Asterias rubens (AWH61367.1)

Piwi Anneissia japonica (BAJ07807.1)

Seawi Strongylocentrotus purpuratus (AAG42533.1)
Piwi-1 Asterias rubens (AWH61380.1)

Piwi Holothuria glaberrima (AL193846.1)

Piwi Danio rerio (AAL57170.1)

Piwi Homo sapiens (AAK69348.1)

K2 MnSeali RGHEAL 5T
Fig.2 Phylogenetic analysis of MnSeali
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2.5 MnsealifEJABR % BRTHEA R R HA/MA % B RTHA
HFRIBKFE ST

Wl 67N, MnsealiZE K N BHR R -, fE AR
15 90 o BUAS I B T Mnseali¥e s A, 7EDU . FEAE .
Loy NI NAN WS AN RS K NG ST & 2 o
A, HIBWBRAS, Ihah RS 2 AT i) % A
BRIFAEIRIG R E I W piwi 2 R 3R A B AR L 35K
HWE
3 g

AT 5 FH R 5 % A cDN A R Sy PR3 3
T USRI BRI IH MnsealidE R ) 4> K cDNAJT
b, SN ILImIG 954N TR . KRBT Z

X AT, A FEIYD R ] Seali g L 7R 41 ) 22 15
K, H—3E 837.96%—92.41%. {HZHPIWIL,

= g N
n =) n
T

LR S o B
Relative expression in adult tissues
=

)
—

B 3 Mnsealitl L3R IER: M T (LURE 8o S HR)

Fig. 3 Mnseali expression in adult tissues (Relative fold to testis)
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K54 Testis
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—
T

NRHANR % 7 I I sl 3Rk 5 B
Dynamic expression analysis of

mnseali in different stages of gonadal

K 4 MnsealitE AN R 1R & I 1 B 25 & 20 AT (AR 39
NZ )

Fig. 4 Dynamic expression analysis of Mnseali in different stages
of gonadal (Relative fold to stage [)

| Ovary | | Testis |

| | Stage IV | | Stage III | | Stage 11 || Stage I

Control

5 VIR R AE 3 BT MnsealiTE AR K & I I B b (1 30k
B

Fig. 5 SISH analyses of Mnseali transcripts at different stages of
gonadal

NP & F-41J; Sperm A54HNL; oocyte UI4HAE; germ cell ZEFE4H
J3, R ZE 45 9

K= 1.25
R 2, 100 =
K E2
K3 g
22§ 075
EZsg
]
%‘-;5_%0.50
K SE
11
" ]
< o > > < & &
%@% érpqo ‘b%’,@v . \’b’-é < :sé‘b < ‘b’lé‘b' \(bé‘b'
D D s e e
g X P F & & &
@»@éy & N
A A
%3;& % o %

K6 MnsealifEJEJAAH N WK IE MM (BLZHE I N2 [R)
Fig. 6 Expression analysis of Mnseali in embryonic samples
(Relative fold to egg)
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TR SBERE B sealiFE R T Je R Ik R AT 539

A3 AE AN [R) P ol 1) 1) — B0k 22 57 AN K (46.22%—
65.55%), iX 5 2 B4R IE I g R A -5, it
A, MnsealiFV & BRI fH sealiE R )R FE R 7 51 AH
LR, H— B =ik 92.41%, H R Gk 7 it
ER KW, BRI Hseali®E [N 5 % 6 ER i IB
sealiZE N 5 N—37, UL 25 K WHsealidd K )L
FFA R ERER g JE 13t AL AT 4y e A

TEYCBRER AR | seali MUAE MR H 20 A 5E
Y Mo RIA, B TE H A R AR H LR, ik .
By A RIS, XMRIARE A BRI ET
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CLONING AND EXPRESSION ANALYSIS OF THE SEALI GENE IN
MESOCENTROTUS NUDUS

WANG Jin, ZHANG Jian, LIU Bing-Zheng, ZHANG Wei-Jie, CHANG Ya-Qing and SUN Zhi-Hui

(Key Laboratory of Mariculture & Stock Enhancement in North China Sea, Ministry of Agriculture
and Rural Affairs, Dalian Ocean University, Dalian 116023, China)

Abstract: The seali gene belongs to the PIWI superfamily and plays an important role in germ cell development. In this
study, a unigene annotated as seali was screened from the gonad transcriptome database of Mesocentrotus nudus and
named Mnseali. Subsequently, the full-length Mnseali cDNA sequence was obtained by 5’ and 3'RACE (rapid amplifi-
cation of cDNA ends). The full-length cDNA of Mnseali was 3462 bp, containing an 84 bp 5'UTR, a 447 bp 3'UTR and
a 2862 bp open reading frame (ORF), which encodes a protein of 954 amino acids. The polyadenylation signal of the
3'UTR was not the classic “AAUAAA” or “AUUAAA” sequence but “AAUACA”. Similar to that of other species,
Mnseali also had highly conserved PIWI and PAZ domains and belonged to the PIWI subfamily of the Argonaute fa-
mily based on the results of domain and phylogenetic analyses. Real-time quantitative PCR (RT-qPCR) analysis re-
vealed that Mnseali was expressed in the gonad, intestine, tubular foot and coelomic fluid, with the highest expression
level in gonads. In addition, Mnseali is a maternal factor and can be detected throughout embryogenesis. The Mnseali
level significantly increased along with oogenesis. However, there was no significant difference in expression in the
testis before maturation, and expression peaked at Stage IV. Moreover, in situ hybridization (SISH) of tissue sections
showed that Mnseali was specifically expressed in the germ cells. The current study identified a germ cell marker to
further study the mechanism of germ cell development in sea urchin.

Key words: Mesocentrotus nudus; Seali; Piwi; Germ cells
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