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RE: AW BSCP3EL BN P R ET UL TN AEMM, L% A ARACEHR K
W W T M 3L B IUSCP3(CA-SCP3)ty 4 K cDNAF 7|, R B 7, HKF H1033bp, FFiki
BAE A 726 bp, 241N AT . TN AL )T P P 44 SCP3R F 8y Corl 4 4 35 o 5
AR A . # & T CFSCP3M & F AR L MIRNAK 4t fu Cf-SCP3E 41 & BB £ 2 B 30
R, RARMEX A FEARNFEARRMNAHIF 2, %R EFCFSCPIt F A
CISCP3Z& g MR s M EM IR NN W EAEF AR ZHNT, ERENH W
AW E P H RN EREET. HREXNA, CFSCPI3&Z & 7 5 H 4 o0 4 49 SCP3 &
H—F, EAHKLSEARNARRLSEHILR NWERT L 4L, BT UEY ML
BRI 2 FAR RN A BB ER BRI AR

XEWE: IR I SCP3; WAk mM; RZHN; BEHR

FESZES: Q786; S968.3

IR oy LR TC T G R R A 1Y A BTy
o TR — YR 2L A 2 0], [m] i
AR AR, B2 5 A A R R g% R R A T e
RN 23 ) S5 A SRl . M ELSI I, 4%
5E T SCP1. SCP2HISCP3ik 3™k 23 52 A A 21 Bk,
g%, [RIEXTEATR R DL BAE WA T4
KB, SCP3ER M f5 5 H1 K BRI ZOKS B 240 il
AR B ARAS . B A 1A Cor LRIAN 465 1T R e 45 14
B BERE RPN R (Mus musculus)SCP3HY B
RS FEOEENRARE MM T, MR
Bl 240 L P Al A A AR N Aarabi SR IAE
A5 BH R TC A T4E (1) BB 3 (Homo sapiens)', SCP3
FERIR AL, BT A B AR TR
AL AEFRI WAL, BRI LA, SCP3
FE A E HESh Wy b W AT HRGE . FEBE ) i (Danio
rerio)f§ S, SCP3 @ v FE W JKS B 40 e 177
W Wt (Oryzias latipes)H) SCP3FE 5 32 3K 1E W) Ak )
2 6 R B RE AR, A SR A S AT DOKE AR R
VKK 53 24 20 M (%) B 1 4 FH T M H D el
WIS ™ . 7 HEYE AT 85 (Oncorhynchus
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ERARERRD: A

mykiss)™h, SCP3%# 57 J& AN AE W] FONg B 41 i
g R I B, I 2 4 A I ) GO R 4 A
A Bsf 09 A 40 i v R O™

AR B v A5 2 SCP3HIBF 5T AL BR JL A 49 Fil
M7 HE B0, R R SR A s —
FE, RV TR E B, E AT R I
il o ARSI v B T AL DL (Chlamys farreri)
SCP3(Cf-SCP3)I 4> K. cDNAJF 4, K AL 4238
TG AL B, R 1 3% 5k DX 7 A RN O 52
40 M 2R R A, B FE AR IR Cf-SCP3 I 3R 35
Tk, 3 A HAE A DL S0 91 B 40 i A 32 43 5 1Y)
ATRETE A v BT N O 22k DL S A0 1 R 4 i
FECL - A 3 LR I 5 4 HE B Al A5 e o

1 MRS A

1.1 Sz

MifLm DL i B SV F O 3R R, P
5C 15 M (6.28+0.43)cm, HR 5 2H 2 AR AE M R R
B(GST), K A5FL i U 4 A 4K 1k 91 (GST: M D
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3.49%, M D13.73%) . H45 I (GSI: i 114.38%,
HE DL 4.32%) . AR WI(GST: ME5.42%, ML
5.39%)F1 AL A (GST: MEDL 12.48%, M I
14.29%)44 % & BN, AR 82 3 GS1(%) =1
H/ARARTE <100, THE4 B RS SR 50 819 GSI,

i ) BORS FL R DUME IR H L, — 0 T4% %
RHWEHE 224 h (4 °C), R E THE HEQ25%,
50%, 75%F1100%)H B 7K, I 7E 100% T i AR A7
(=20 °C), FFEA 23 M b, 55—
WA PERR A AN BB WA TR R, AT
—80 °CH T M RNAFLEHH HHEH,

IR BR T 3 K SRR 75 5 B S AT G L DL
HEbG . 7700 WA R ZAF IR, F4% PR AR +
5GBS 10 - 1 el TR A, N T RR
Ja, WCAESZAGON . i BR B AR Ty vk [ E AR AT AR
AUPTF RGN, T IR 4428 PR 4 AL 5250
1.2 S RNAIREUKRACE ¢cDNAZE—$ & B

Fie B4y F v I S50 48 mg IR A KRG B
H A BIRNA, fifi i RNase-freef) DNase 17 [ 3
IZHDNA, 5851530656 B2 ASCRN 1% 35 i il 2 G v
A ERNAJF i . i FISMARTer™ RACE cDNA
Amplification Kit (Clontech, 3£ [)Jf-#& IR 1EE
B4 M RACE cDNAZE —4#%

1.3 2KcDNARERFTI5Hh

AL DL S5 20 550808 P2 v 4R 13 SCP3 cDNA
HEBOFF), Wi 4RACES|I Y, 5'-RACE: 5'-
ATCGTCTGTAGCGACTTTCTCACATTGG-
3'F13'-RACE: 5'-ACAGAAGCTTTTCCAGC
AAGCCAGAGTG-3', LUK WK HcDNA b
#, FFISMART™ RACE ¢cDNA Amplification
Kit5h #4175 -F3 -RACEY 14, §" 8 =) &
Wl . EHpMDI18-TH AR . #H AL KA FT A
DHSoJ5, PRHURETE, 3% EEIIEHEBITIT .

F| HIDN AstarfX £ H1 i SeqMan, K FIr 3545 1
5'-RACEFI3'-RACE Jy BJF 9 AT PR AR AR 2
K cDNAF . BlastX4#Hr H B9 7 51 1) 25 ¥4 38 J
AU &5 3L R, A Clustal XaE 77 2 )7 91 |
b, I8 x4 R 5 AMEGA 5.08k 44, R F4K
$%7% (Neighbor-Joining, N4t 22 4t & A= AL o

1.4 JRAIZRZ

W4 Cf-SCP34 K cDNAJFHI #1514, H
IS H 5 -GTTGAATTCTCCTTATGGA
TACTCAACAGC-3', JXIa5|# N5-CCGAA

GCTTGGATTTACCTTTAATTACTTT-3', PCR
P HIRAT — 316 bply B o K1 = O
FEEFE 4 ik, FI HHDIG RNA Labeling kit (Roche,
T ) I Fe SR AR AE 48 B E AT AR AN SR, R AR CF
SCP3 DIGHRIC B RNATREL S

B4 7 I 00 A0 RS LBt DU R, B
YIF, VIR TR RS um, K590 7 A5 6 2144 0.1%
ZRBARMNEIH E, 37°CER 1005, KK
AT ZH 2R RO BR B &K, 2 pg/mLEE
FEKIH AL 15 min (37 °C), BV 425 4% fE Feng %'
FrfliR WL SR AT . OS5 RS R 1% P4
HEAT S Yy, EF S 8 I Nikon E80i i U148 & 48
HEAT SR AR

AR Z NGO RN ZAG 00, MW BEE K G,
2 pg/mLE FEFK 37 °CYE 30 min, HAth 25 B [H
b, HEFR A E Y, Nikon E80i ki3 5 W 58
IR,

L5 $ufkdl &R ek

I Cf-SCP3 4 K cDNAF H i— X 51 9
Py 2K ORFFH, 1EM5IHHR5-CGCGG
ATCCATGCCTCCAGCCCGTG-3"(F R4 H
BamH IRGYINL #1), a1 5149 R5'-CCGCTCGAG
AAACAACATCGTCTGTAGCGAC-3'(F Xk N
Xho TEFYIN &), DAKIFL A DUA: KRS SL.cDNAHY
B EATPCRY 3 . [HI S A4l A 1 7= 4 - 3% 42
pMD-18T# A, Fi4E ADHSo/EZ S, %
FEAERILHEM Y . & A H iYL ORFJF 4111
pMD-18T# (A 5 pET-28a% ik 2 /& 43 %l FH BamH
TR Xho DXUHEGYY, WA BLfa 4z . b3R5
FBL21MH, 37 °CEIE R . W HLELL 2 100
R KREE 5%, MODMETE600 nmi K T ik F)
0.58F, Jin A1 mmol/L5F 1N % -B-D-f A8 2 ZL A 1
(Isopropyl-B-D-thiogalactoside, IPTG)i/5S %345 h,
W B . 8 mol/LIY IR K ¥ it 4 o 1 3 1 JF
A EHERD, FaftFmERRR
A A RS w)HEAT 22 SE BE DA R 45

18 1 western blotks il C/~SCP3 £ e, B L A4 Y
AR R S . R 3 4 28R R B R
& (CoWin, o [E) 2 ORI AT FL B DURG 2. o1
B HSeNLRF R A B, SDS-PAGEHLK
Ja, fRMBIEW-5Z0E48-PVDFE-SDS-PAGEJIX -
5 )22 11 AR - 07 A B B AR U H e A e JEE ) (BIO-
RAD, ZEE)T15 VEE N30 min, #%1 : 2000
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(1) Eb A7 4% Cf-SCP3 % v B L A4 B 3% BSA,
4°CTIFE IR, FHHRPEMC M RigGht
AR IRMFE3 h, A HDABY (iR 7] & (Roche, i
AT A, BERBR RS AR

1.6 HEHNK

W5 B I S0 A A AL B DR, Y
Wh K, ERT, Y T3% H,0,(H BER )
H115 minbd £ BR N IR E ALY, EDTAR W
140 min (85 *O)iFTTHL B E . 3% BSAE
IR 1 h, #1 : 2000 L 1K CASCP3Z T B LA
BT 3%BSAM, 4°CTFE LK. FIHHRPHR
ICHFEPL RIgGHUAZEEMF 3 h, FIHDABE @
WA AT A, JFAKE Y, Nikon ES0il %
BSR4 T ISR AT R

2 HEH

2.1 Cf-SCP3% 1< cDNAHI 72 BE N 75 4FE 5 #h

i T RACEY 14 515 T4 4744 bpl)5'-RACE
BRI 520 bpHy3'-RACE F B, 3 i 9F 45,
A T 4K 1033 bplt cDNAJT 51l (GenBank i: /i
51 KT260166), & Hi28 bpfty5'dF #1% X (untran-
slated region, UTR), 726 bpHyF il 5 52 HE (open
reading frame, ORF)M1279 bpiY3'UTRA i, %
ORFJF 9 4 fih 2412 R A 1, H i 43+
JFHE }28.26 ku, Z5EHIL A 8.86.

Blast/r AT £ B, % B & [ 19 = 3L 1R 7 51
£ 55 1A SCP3LRSF (1 45 14 3% Cor 1 1 24~ 45 i 422 e
it (Kl 1-a), AN, B5HABY R SCP3E M
BAMREFEIEY:, 5/ 5 5 (Nodipecten
subnodosus)SCP3[1) —EPE 5 i590%, 5 K14
Wi (C. gigas)f ) — MR T1%, SAEWITIE
(Xenopus laevis)i]— B R 59%. RGBT
T, IO B (R SES /NI B G SCP3 R
H—3, RIGMIR G KFHEAG . A HESh
I TS 25 B2 (18] 1-b), B iZ L X I R 58 4k
50 0 2R GE kA R AR —

2.2 Cf-SCP3 mRNAYE 4 AR 7 B9 48 i 3 %8 L

A AS 4 R R, TEASIR] & Y B
HLN, JCIE 2 O 5 20 A 2 B9 R 200 it 349 o A
FCf-SCP3MyFRIK , SR MIAEHEBUS B BN F (R
ZAE ) H C-SCP3 mRNABHM:AE 5 0 W (AR T -
1~9), TERGE T, Cr-SCP3% 51 b 3 3k 7 4] 9%
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KGR b, oA AR A A0 ORE TR 40 B . IR
FEANME R I FORS ) AR RN B C-SCP3 ) 3R
B(E R T -10~15), BEAh, FIHIE SCHREF R TE
PR R bR B BH PR 22 A S S (B R T -1, 5.0 7.
12F114).,

2.3 BN CELSCPIE AR PR MBS
E L

Western blot4f H 7k, CASCP3PLIATEHIFL
B DURE SRR (1 B IO ok I — S M A%
W, HAATRAR29 ku, FHETUIME, 12004
P 7E WL T 19 B 512 L o 38 A A D00 380 A o] Sl
(AR TT-1),

SR AL SE B R, CASCP3#E H 78 IR EL 4
A B 20 N AZ KRG B R R BOoR BRMEE S, AT
R S b 2 3K 7E BRI R 32 K B9 ) (TR I -
2~9), FERGH P, BHME 22 3815 5 5 5 M b o B
FEAT) BORG B: A0 i v, At A 78 40 i e R L 3R R
(IR -10~15), Cf~SCP3ZE [ 7 M AR P 14 41 it 2
SEAL 5 C-SCP3 mRNAMIZEA

3 iR

SCP37E 12 5181 DNA 5 4 (0, s 4 h (1) 4%
B BRI G o R B 25 A DL R )R G £ R I 2
L RTINS SCP3JF 51 Hh 4 Corl 45 44 45§
FEVAT R Y o R s AR R EE TR, B
MR BELE IS 5 4G ! ", Miyamoto
SRR IE , N SCP3EE 1145 i 5 i 25 4 Jal iy 7 24
SRBE ARSI S IEH S A A R A
HAER TR, JFH T 307 HoAe 55 5% 40 1 v i 45
Yo W AR, A o B R HTFL e DL 4>
K cDNAF I i S & LRIy 5,
SCP3LRSF 1 171> Cor 1 45 A4 AN 24> F 51 19 45 ity 1R
Bt sk, I He A5 H A% Fh 9 SCP3 & i {7
SFo IR, A SZE AR % cDNAJT 51 A HifL
3 LI SCP34: K cDNAJF 1], g oA 44 S Cf-SCP3,

SCP3 K H7E /)N FUKS 5 (1940 20K 1k 248 i v
HWREW, WEHEN. BEmSmdge,. s
RIS e T, Roig PRI, A
SCP37E 241 £ i W (% ) 2% U1 B 40 B 41 A 4% vh %
Wk, HH—HFgREL Y. R,
SCP3FEH I R BB S E SR RIE R, I
SR G gAY 1 5 e €8 v A N R
Ay Bk A, R BRI SCP3ZE [ 1Y Bk 25 51 I G
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R RNV | S R N T O A WA - ¢
SCP3HE A 1 fife J% 76 M A /Iy BRAS 44 v 7= 26 19 5% i)
ANTE], fH 2 AR A B A e 3Rk .
I, A2 SCP3FE N AR S B 40 i i h5 i
Sy, LASESIR RN, T RAME S
AN AL B RFFE . YanoZ5 PV B, SCP3'R: 51k
b 3 3K E AT SRS S0 W GO REAN i P, 7R R
it 220 MR 43 B T RS B 45 B A g 2 M A
5, ¥ SCP3FVERI PG B4 L ) b id 0, K
T HAP B R H: . BukovskyZ: PR 45 SCP3 3L [ (1) %
SZ 1 IRLT VN NG /7 A R 0 A e
Hiibner5 ™fdi ] /)N BLSCP3JE F 4 52 T h R JG T 41
FELAR 175 5T LA /0N BB B 40 Jf 2 75 2E A D808
IR RBER LR ER, CASCP3FES 1A
FEFFL B DURS SE 0 P00 B4R b, 5 O HfGE
HAbP R SCP3IFRIAFFIE— 3, W/R % CLSCP3N]
RE TR RE AR A B2 52 A IR 4 4 2 5 00 ROKS 1
e R R G B U s N AN B % o S R
1B — AR AR IE 7T, 5 Hi L B L
PRI FAG BEAN L . eAh, CrSCP3FEMIFL RS DL B
Hh R W FRBGES, AR HE R B0 (R 32 4
Gy I W B BH RS 5, JFFEDR T 2K 5 1R
TR ARREFEPIRE, AL DR A2 A
Ja, AR — AR R A AR A AR AR A, XU
W oK 32 45 B 7E 32 K6 17 0T K 58 B3R — YR8 4y
2o Wk, AWEGEIA S, HIFL R DU BE Bk 20 i
) B 2 B2 6 R I 1% 02 78 OB - HE O 1 oK 320K B0
HOE BT
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A potential role of SCP3 as a molecular marker of
primary spermatocytes in Chlamys farreri

MA Xiaoshi, YANG Dandan, JI Aichang, LIANG Shaoshuai, MA Xiaoru, ZHANG Zhifeng !
(Key Laboratory of Marine Genetics and Breeding ,Ocean University of China, Ministry of Education, Qingdao 266003, China)

Abstract: Synaptonemal complex protein 3 (SCP3) is a meiosis-specific component of the synaptonemal complex
essential for gametogenesis. In vertebrates, SCP3 protein is specifically localized in primary spermatocytes and
many researchers have used it as a molecular marker to identify and separate primary spermatocytes from all types
of germ cells. To measure whether SCP3 can mark any specific germ cells in invertebrates, we cloned a 1 033 bp
full-length ¢cDNA of Chlamys farreri SCP3 (Cf~SCP3) that contains a 726 bp open reading frame encoding 241
amino acids with one conserved Corl domain and two coiled-coil domains. Then we synthesized the DIG-labeled
RNA probe, expressed the C/~SCP3 recombinant protein and generated the anti-Cf~-SCP3 polyclonal antibody. /n
situ hybridization and immunohistochemistry observations showed that Cf~SCP3 transcripts and Cf~SCP3 protein
were specifically expressed in primary spermatocytes and unfertilized eggs, while no expression was detected in
any other spermatogenic cells or ovarian cells of C. farreri. Thus, it suggested that the Cf~SCP3 protein might
participate in meiosis of gametogenesis as a component of the synaptonemal complex like that in vertebrates and
could be used as a candidate molecular marker for identifying the primary spermatocytes in germ cells

differentiation study of C. farreri.

Key words: Chlamys farreri; SCP3; primary spermatocyte; unfertilized egg; meiosis
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ANIT T S N Subnodosus - -« -« oo v oo MP P ARAOKKNNTGS PNOOKOOTKS KI ELDDHDDDDDI ESREHSLDSSPARD 51
WifLE UL C. farreri o MPP ARAOKRTI GS S PKOOKOHTKS KI DLDDHDDEDEI ESKENSPDSSPSRD 51
FOFPERL C. gigas e MP. . RTSKKDRS G. HVOEETTAKHKLNLDNDE. . . . . PGTDNSPTSSPLRE 43
B D, rerio e MAAAGREQNKKTKHTDGVVTDLKAFDFTVLE. . . . . EKKESGSDEDTRDD 45
T O, latipes e ME. . ... SVRK. ......... 6
N H.sapiens e MVS S GKKYS RKS GKPS VEDOF TRAYDFETED. . . . . KKDLSGSEEDVI EG 45
INEL M. musculus MLRGCGDS DS S P EP LS KHL KMVP GGRKHS GKS GKP P L VDOPKKAF DF EKDD. . . . . K. DLSGSEEDVADE 64
FEMTIE X Jaevis e MAAGRKAAGKS TKI T OEOKLMOSYET E. . . . . . .. OKDLSGSEEDAKNG 41
KU H vulgaris e VNDKKKS KQTKGTFELGEEKSNI TSDEAP. . . . TLLSKSSLKRKASKD 44
Consensus

AN TG Fs i N, subnodosus > = (115
FifLEs UL C. farreri RGA. . . ... EDHGEFNN AR K WNE 115
KPP C. gigas REN. ... .. ENCDEFSS A < R < Ve 107
P&y D. rerio 4R'S ADTF DDELNS . GVGN[gVOS ¢ K . 114
Hil O. latipes (RS AAVF EEGADE CAAGNEVOS ; 408 45 7
N H. sapiens RSS. . ... AGVVEDMGG R 110
/INER, M. musculus RS. ... .. AGI 1 EDVGG] 128
LT X laevis (RP S S FSNQGAEDEHVGN 111
IKUE H. vulgaris ED..... NDTEGVGES 109
Consensus

NI TG B N, subnodosus 'VNT VE N K . 4 Flole oS o v 185
FifL A DL C Sarreri ¢ "ROVTTVF N E 1K < v 185
I C. gigas $ . ) . M N 177
BEE D, rerio VF S VL OXUEL < K ' A ' 184
Wi O. latipes SORVS TAFORM ! NS NI A e 3 142
N H. sapiens FLTLF O} K ' 180
INE M. musculus F MNVL O} BIEEK A 108
PN X laevis SNEYSOQF L.DLF 0¥ K ' < e 181
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90 N Homo sapiens (NP_001171420.1)
99 _|:/J\ S Mus musculus (NP_035647.2)
96 LI TAE Xenopus laevis (NP_001108302.1)
99 Iiﬁf%@ Danio rerio (NP_001035440.1)
6 Oryzias latipes (NP_001098182.1)

KW Crassostrea gigas (EKC40091.1)
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100 L—#5 41 51 U1 Chiamys farreri (KT260166)
JKIS Hydra vulgaris (AFR54108.1)
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AR AR 100%, B K 0 X AR R Z R 1 RVRME 9 75%0 B, 3R AR SR & R 1 R J8 1E D9 50%
Fig.1 Multiple alignment (a) and phylogenetic analysis (b) of the SCP3 from different species

Corl, a conserved motif standing for a component of the chromosome core was framed. Two coiled-coil domains were underlined. The black region is

100% homologous sequence among different species, dark gray region is 75%, light gray region is 50%
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Bk [ Cf-SCP3 mRNAZEFFLE DU AR H A 4R B 5 E 1L
I 5. 7+ 120 14, DVIE URAF T SC e IR, R EE B ERN, HARAUR R HT2E, HEESEINRER. 2,
10. PR3 3, 11385 4, 134K 6, 15 M. 1~6. P 7, 8 BAIIFCRZHEIN); 9. %ZKE00; 10~15. f . Oc. U &}
4iH; Og. YR BRAHA; Psc. WIGRE BEAUM; Sg. KEJRANML; Ssc. RGNS FEANA; St AE4ML: Sz K& T UM 7~9. A8 N A30 um, H R AR
7920 pm

Plate I Location of the Cf~SCP3 mRNA in adult C. farreri gonads
The negative ISH control conducted with sense probe is not stained in 1, 5, 7, 12 and 14. while the rest conducted with anti-sense probe is stained in dark
blue. 2 and 10. resting stage; 3 and 11. proliferative stage; 4 and 13. growing stage; 6 and 15. mature stage. 1-6. ovary; 7, 8. mature oocyte
(unfertilized egg); 9. fertilized egg; 10—15. testis. Oc.oocyte; Og. oogonium; Psc.primary spermatocyte; Sg. spermatogonium; Ssc.

secondary spermatocyte; St. spermatid; Sz. spermatozoon. Bar for 7-9 is 30 um, Bar for the rest is 20 um
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1. Western blotfs Il 7 #1571 J JURS SLAR I h i L — 26 RS 3 26 1 o 3 70 TR 14 DL S BT I8 S B R AT O 0 iR, R L
HARELLCASCP3Z SR REAT 25, PGS 20AEE. 2, 104KWEH: 4, 12850, 5, 13 4KM: 6, 15 M. 2~6.50
B 7,8 KRZHEUN: 9OZHKEON: 10~15 K58 . Oc. UM EBLZMI; Og. 0N A ML : Psc W) BAS BEARA; Sg b EAHAL: Ssc. R K EEAHML: St
AL SzKETAM . 7~9. Fr /N30 um, H AR AHR 20 pm

Plate I Location of the Cf~-SCP3 protein in adult C. farreri gonads during gametogenesis
A specific band was detected in testis extracts by Western blot in 1. The negative control conducted with pre-immune serum is not stained in 3, 7, 11 and

14, while the rest conducted with anti-Cf~SCP3 antibody was present in brown. 2 and 10. resting stage; 4 and 12. proliferative stage; 5
and 8. unfertilized egg; 9. fertilized egg; 10-15. testis. Oc. oocyte;

and 13. growing stage; 6 and 15. mature stage. 2—6. ovary;
Og. oogonium; Psc. primary spermatocyte; Sg. Spermatogonium; Ssc. Secondary spermatocyte; St. Spermatid; Sz. Spermatozoon

Bar for 7-9 is 30 um, Bar for the rest is 20 um
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