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BE: FEANTERAFYRAEREN TSN, dHEKBEFETRANE R,
SR, 2B AT h Ak H K AW T AHLE T IE R 45 & 8% B B8 (calcineurin, CN)Z &
JE 1R 5F #y Ca®"/45 | & & (calmodulin, CaM) ik #i 4 £ & B/ 7 2. B # B2 8% , i ¢ fb T 2 (CN-
Ao ¥ EHE(CN-B)ARKR, REEHF S EEABABRNL Y #EAN. CNBE
Ca/ICaMW NG TEEZAGYNFRHEZZELEEERA. F4, WAL LR F
Ao FHRHNEFERANTRET AN FELREE FAHECNBERE . H TH—FH
HCNBEF E I w4 R P WIER, LHEITRACER AT & T & B ¥ 3 #F CNBH
H (FcCN-B)#) 4 Kk cDNAJF 7|, 3 | fl Real-time PCRE R 447 T HE & 7% 4 & 7 4
HCG)fu Mk % 4 4k A A(LCO)VH A F R A LM EH . WM. § HBRERAG) P H ELH
Mo 5B 8T, FcCN-BHycDNAA K 5 7| 42867 bp, 4,495 bpky5'dE 440 X (UTR), 540 bp
9 FF % 1% 32 4E (ORF), #012232bphy3’ UTR, H & ORF# E 4 4/Mk 5F Wy EF-hand Ca™ 4 4
MR, BEERBEBEREMNTE T, FCCN-BH AT T 7 5 H 4y fr B4 5% 5 W 17 E 1
(78.8%~93.8%), i & By =& o 4 4 B (93.8%) fn B JE R #8.(90.5%); R G X R4
Wrix, BEDNIEBEED DAL —X, HFEWANIES PR BB MR
— X, ZE5BRBERBREREXARKLE, RrFcCCN-BEFEWANITF T AL a5 H A&
A 4k Ak AE Fo B 0B o kg K L8y 5h L . Real-time PCRE & 45 £ B 7, FcCN-BAEHCG 4L By #
THWEREMEEZE TLCGH, WHEAHCGHMK i XA ME EMRTLCGH ., F R
R KW, calcineurin B £ F B A XM £ 8T P RERIE— 2 WAER, ¥
FEPAMEEFT NN TINH E T EEN LA,

KERIE: PEAI; R4, SEMLSBRE; XE TR, KA

FEISHS: Q785;S966.12 XHEkARER: A
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WL R RN R E] ST A Y AT NI AR, EIOCE Z RO R IR, R
R E AR A KRR TR KRR S KA A R P Y AR A
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12 KopE o R 44 %

Yo AEWEASEL BV, Yo kiR sh
MR EE Z MR 75T 2028 A
MGER , A B R T R e

v [l BH X BF (Fenneropenaeus chinensis)A Joi fif
£, MK, BEABRSHEFNE, 2FREH
B FRFEAR S o SR rh [ WX U R B R B B
BR . B R R L ol Jras . B AR RN 5 E
KoM BBRENIE, NEGEEEEALSE
L= s 6 ES T = e U -3 S B U B S AN VB2
1% (restricted maximum likelihood method, REML)**!
e FE £ M JC M 50 (best linear unbiased prediction,
BLUP): st A2 P74l © BH A [ B X AR {4
(] 4 5 P A7 o X A A PR 8 B 3 B S L
Hivsgmrl (&, Wik, @aiks 5% Hh
FHOC A JE R, e R [ BH G R ) 3% 4 B8 ) DT
e HA KRR, XXX T AT i A
MLELEA w2 R 5 S

L/ TR = s 1D M RS A DO W Nl < s Db <)
ST LB AN R, AE3E Sl B b AR T
HRAMLE DA E, A TEENS 5 EH
XRS5 ot R v A O DY, i D AN [ 1
Su P IR EE FI B AL B T R T B SR A
Br, e AR T HE S e P, P A 4 5
Bft 22 s W i (calcineurin, CN)BILH . CNJ&—Fh 5
JE PR SF B Ca®' /45 8 25 H (calmodulin, CaM ) i P4
WM B, J2 AL T L (CN-A) TR 52 T 3 (CN-
B)fZ 1« 14 — RAKE 1, CN-BFI
CaM#fs /£ EF-hand Ca® 45 & & (1 i ", #F98 & B,
CN-BTEf BT MESR . A0 MO A 2088 e . K
0L . M2 G SE K A — R B 4 A i R b i
Ca’ MM M A5 5 e 338 B R #E EE ZAE U0
bR TEEM ARG LML, CN-BIRIAEAE Y
ONERE R FEEZIEHY, 48 ML 4 R A
U AN S A e RS B

CNAEA iz 50 i T sh b, e
LU AR R IK1Y, Rusnak%!"™ K& B CNTE R 22 4
AT h SR HFE, HIERGEKT
B EARSEN P K s, BT A A
WoR, CNEAET % (Limulidae) Fl vh 45 45 55 &
(Eriocheir sinensis) ) il Ze 41 4L AR 4% 2
B, CN-BYEMRZT T TR i 3RIA i i T A A 4L,
SR, CNAE [ B0 EF oh (9 A SC il 3R 4 2
A S 0 B T S AL Y AR AR 1Y B 4 CN-BS 5 )T
F, 38 3 RACES A 5 f v [ W 6 MR CN-BAE A 1Y
cDNA& K F%], I #]HReal-time PCR(RT-
PCR)H A 43 #1 HAE 35 4+ BB 77 22 7 b 3 19 1> 44k i)
AR A b ) RIRAE O, NIRITEZEE AT h
] Y 0T R 3 4 o 2 e ) 4 FH B8 0 — 2 Y Al

1 MRS TTE

1.1 SCIe#t Rt

S A AR AR A T K 57 5 st AL B A G
J G K R ST T AT o SC g H b [ WA ER 3
RGO B RVEEARAAR, CNEEDR Sl 1Y S5 55
FABHEC 1 S i B 11 v [ B X AR g S A R UL A
MY, ERHRR AR 1000 K R
177 W4 A B se A7 e ik, M4s
J& A FHREMLFI BLUPYE X 1% M 4R #E AT T 388 1% 17
il o 3L VPAL AR AT S B K R TSR
5 55 Fi%) 1) 42 35 4% RV (indirect genetic effect, IGE)
B, IGEEB S RWNIZK R RHEIBS, RZ
IGEfH A% 2 W% 5K 2 50 4 e 7 s ™ A i
Z: 5 B R R IGEE M & 2R HE , %
B3N TGEH 5 i 1 28 &R AE 38 4 B 1 55 4 (low
competitive group, LCG)MI3NGEHIRIE R R 1E R
554 fiE 158 4H (high competitive group, HCG)H T
J& B2 1) CN-BEER B 7 (e 1)

#1 PERMITEIBRRER

Tab.1 Information for the experimental families of F. chinensis

FARRKY FRAFR X RIGEME PR R g

fmily type family name family IGE value average weight
FE KR high competitive group (HCG) HCG-1 —0.047 9.400
HCG-2 —0.042 10.466
HCG-3 —0.040 11.202
TegrIEK & low competitive group (LCG) LCG-1 0.031 8.331
LCG-2 0.033 8.082
LCG-3 0.051 7.486
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1.2 BRI iE

HURERT 612K & 43 S SR b i) SR 0F ULk 2 d o R
FEAY K34, 4% HHCG-1 & LCG-1. HCG-2 &
LCG-2MIHCG-3 & LCG-3, 3/MH 7 r BUkE, HURE
A I — 2H P9 B K R 2R E3 0 P [ X IR A
FEBEHC A B ) R LA I ) 3 A KRR Y 4 B B
Bi. BAIFREE S @IHEE 10 min), WEIE
WEFEEE, R RE ) sR Y b E B X HF g E —
b A, 4 £ AR 7 559 0% i I B AR G g T A
XF# 7S . MWHCGH BEHUE B RE ) 28 H A i 1l
BWTEF a5 b E B XTER, LCGrp ik Hitdts
B 5 H 18 vy Jo ) et a0 5 R SE 4 ) 5
5 E IXTEE, o3 il B SR . 1R 55 /Y I
Ryl e DO N R 2N VNN | N
B R R i A SR A 2 R TR AR A, A
TIE S LR 9O e iR IR AT .

1.3 ERNARJIEEX

i 7 TRizolE SRR [ F [ W Xk R 570 ZH 4 )
SRNA ) SR W R I HL UK R T RN AR 58 4
PEFIT &, {# FiNanoDrop 2000, UV/VisZH GG
11 (Thermo Fisher Scientific)7£26051280 nmAJJ
T AR R R E B RNA ARPEULEE A,
A5 & HiScript I1 Q R T SuperMix for gPCRj¥i F%
SEHE(Vazyme) FIEHEF R WD 519, WK
SFhZH 2 AP EUAY SRNA (100 pg/ul) 7 5H T8 5
FHRECDNA,

1.4 CN-BE [ FF A7) IEAE A9 58 IE

BT S AL T 3R A5 W CN-BI B 0 S % )7
%1, | FHPrimer Premier 5.04k 4% 31 . FiiE5| 9
C-FHRIC-R(2), BiEiZ/7 o MHEwT: . PCRIZ Y
T . 98 °CHiZE M3 min; 98 °CAEE10s, 57 °C
B k30s, 72°CHEH40s, 35MGFR; 72 °CA4E
110 min, SN 45 35 3F 17 Bh R W58 I F K K
W, wE A BER/NRE, 8 H AR B TR
] g 70 ik B AT R 2l fk, Zlifk s Y
PCR= )% 1 8 pMDIST |, B4k i 5 P % va e
TEACT B YR AR v 55 A 0B AR R w1 .
1.5 CN-BEFEHIRACER &

TP B JCIR B CN-BZ % 751, IFAR
55 T U 25 0 RN 28 1 25 i e L T B AE
(ORF)WJF 4, 1 RACEH: R 7 [ 3k [ o [ ]
Xof B JHF i B AL IR 41 20 CN-BIY cDNA & K7
%, {# F Primer Premier 5.0%%{4-i% 113’ RACEH1S’
RACER RS 514 A 5 X PCRI I 1948 5 PR 5|
YI(#2).

CN-B3 FH 5'RACE u[% i i RevertAid
First Strand cDNA Synthesis Kiti 7] & A L 4,
F &R PCR, i HSUPERSCRIPT II RTH#FI5|
YIGSP-1(#2) X} BLRNA#E 1T CN-B% — % cDNAJY
B, B9 GSP-2(F2)% i T dCRE i cDNA
PEATPCREE —48 4 1 . PCRIZ W FE)F . 94 °CTI AR
P£2 min; 94 °CZEME30s, 55°CiB k30, 72 °CHE

®2 SMBMREFT

Tab.2 Names and sequences of the primers

TFE B SIAAFR ElEZ )27
cloning fragment primer name primer sequence
3'RACE C287-2 AATGGAAAATGTAGGTTATTGGGCTC
C287-2.5 GATCTTAGAGTCTCTTGGCTTTCCCTC
UMP S'TAATACGACTCACTATAGGGCAAGCAGTGGTATCAACGCAGAGT -3’
5'RACE B386-1(GSP1) GCGAATCTCATCAGCA
B386-2(GSP2) GGAAGCCGTAGTCAGAGG
ORF C-F CTGACTACGGCTTCCAAAT
C-R AACTGATCTTGCCATCTTCA
qPCR q-1F TGCTGATGAGATTCGCCGACTTG
g-1R TCGCTGAACTAACGGATTCTGCTG
WEILE interal genes 18sF TATACGCTAGTGGAGCTGGAA
18sR GGGGAGGTAGTGACGAAAAAT
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M1 min, 35EH; 72 CCLLEMI10 min, 1 FH
1Y GSP-3(FR2) i I 14 51 W AUAPHEST §1 5K
PCRA — #6414,

CN-BAH3'RACEALE  fli %
SMARTScribe™ Reverse Transcriptase 5|4
3'RACE primer AXf SLRNAZEAT 4% 554 ilicDNA,
i FH 518 C287-2F1UPM (F2), A& ALHY3" i
cDNAH AR 1755 — 48 PCRY G . H 55 — %
PCRY" 14/ Wy i B 5045, SRS HIG 191 C287-2.571
UPM(F2)FEAT5 48 PCRY 1 . PCRJ W 12T 4%
IES'RACE#AT .

CN-BX B cDNAA K 7 7| 44 3k 13 ¥
3'RACEFIS'RACES — 484 14 (1 PCRI™= ¥ £ 17 Bt
OB VR e R TG T, O E A AT AT U0 [
Werngtif, glifk =i B 2 pMDI18T, fk)5X)
FHPE 72 B 3% 50 B S R ARG 3L AR W B R A IR
" AT, 4353153’ RACERIS'RACE/Y ¥
51, F F BioBdit4k {4 K 5e fE 74 2I3'RACE . #%.0>
J¥ 5 F1S'RACE#EAT PF 424815 CN-BIY cDNA 2 K
JP31

1.6 CN-BcDNAFFIHEMISEEF D

A HINCBIECE 7 () BLAST L 4 2 7 X
BEIRATIR T L S SR P9 1 7 Xt . FIIFHDNA-
MAN 8.04f CN-Bf# cDNA B % il 2 H W2 ¥ 51 5 A
A NetNGlyc 1.0 Server(http://www.cbs.dtu.dk/services/
NetNGlyc/) i 17 b8 AL AL 25 73175 Fl FH NetPhos
2.0 Serverr(http://www.cbs.dtu.dk/services/NetPhos/)
HEATWERR A7 55 34T F1 H ScanProsite tool(http:/
prosite.expasy.org/scanprosite/)#E 1T B B 43 BT ;
F| F Protparam(http://web.expasy.org/compute_pi/)itf
FTEARAERE A 4B FHClustal w2
(http://www.ebi.ac.uk/Tools/msa/clustalw2/)i# 17 4
Fi2 J7 4 I He Xt . 3 FBLASTHY 2R 45 4 Xt calcin-
eurinfE 28 & FR 7K - b A5 [R5 L A58 At AL 43 A
i FIDNAMAN 6.0%% 4447 [R5 2 )7 91 bkt it
F SWISS-MODEL(http://swissmodel.expasy.org/) il
MCN-BIYHE H it = 4E45 M 1515 [ HIMEGA 6.0k
19 S 42 3 (NT) 58 U AR A A 22, Bootstrapky
o, HEA1 0000 .

1.7 CN-BHIEREE=EDHT

% 1 ChamQTM Universal SYBR qPCR Master
Mix i | & (Vazyme) By 5 B 45, 3 i Real-time
PCR43 T CN-BYE HCGFILCG W 4[] S 41 41 1)

http://www.scxuebao.cn

Fikilk, WSEF BG4 18s-FA118s-R™ Hl H Y
A G P q-1Fq-1R(E2)H A TAY T# (L
HOEA A FR2S 7 A . Real-time PCRYE 10 pLJ2
MAKZ i HEAT: 5 uLSYBR Master Mix E{R &4,
0.2 uLPrimer FA10.2 uLPrimer R, 3.6 puL 7K B8 # 40
JK LA 2100 ng cDNA . J W 554 : 95 °CHJ i A8 Pk
30s; 95°CAEMES s, 55°CiE k34s, 40MEH;
fafirtiZk . 95°C 155, 55°C 1 min, 95°C 15s,
il 27229 kP R R ik i (f F SPSSH 141
Duncani: 43 #f CN-BTEHCGFILCG W 4H 19 [A) — 2H
YUh R B EW, ¥ P<0.05, WANESFE
2 I FH SigmaPlot 10.0%K {4 5¢ B AH 2 1 22 1) il 7 o

2 4

2.1 FcCN-BORFFFIRYIEIE R HFIE ST A et R

X6 T 1 A Si 28 T 345 169 CN-BI % 0 5 51
IAEJT , B H HLORFF 41 4 540 bp)F¥ 41 M IF i
M PERE 25 B . TR S MO 8, 8t
RACEH R 5e B KA T o [E B X R 7 CN-B 1Y
cDNAL K FH], fir4 NFcCN-B, GenBankZ 5%
5 HWMK375257, FcCN-BHJcDNA% K JFE5 K
2867 bp, ALHE ] LAGRAS 1794 % FE R 1) 540 bpHY
ORFJF41, 95 bpl#)5’' UTRAI2 232 bphy3’' UTR,
IR IEATG, ZIE%SFZTAA, FcCN-
B H & A 44 57 (U EF-Hand45 B 145 & 45 14
B, /351 MEF-1(aa 40~52), EF-2(aa 72~84), EF-
3(aa 109~121)FIEF-4(aa 150~162)(E 1, TFXIZk).
il 48 FcCN-Big i % % T 4 Kozak 3 A 7 31
(gccaatATGG)(E 1, HHE), & id Protparam43# &
ILFcCN-BRY IR 43+ 1 920.34 ku, SFHL AN
4.45, ¥ 7% 18] 45 #4700 4% {4 SWISS-MODEL,
L) Protein Data Bank ™ i 1tco.1.B i Bt WA AR 47
FcCN-BI¥ 15T = 425 # T0l , = 2k 25 +4 Pt i)
iR, FeCN-BEE B G ulRlE, pirE Al
EF-Hand$% B 725 & 45 i 30512, &7k i ab).

2.2 FcCN-BHI[ERE 5

FcCN-BE 1 5 Jo 5 HE 3 4 S 3L 3l 9 4 i
(1) 2 FE 1R e ) 0 Sk s BE AR ST TRl — 1 . P
H1) e X3 #r 27 (B13), FeCN-B5 A (Homo sapiens)
(84.9%) . #% Fl(Rattus norvegicus)(84.9%). ALV
JI\WE (Xenopus laevis)(84.3%) . &M S (Drosophila
melanogaster)(90.5%) . AR (93.8%) . K&
(Bombyx mori)(88.2%) . Eft): Ul (Pinctada fucata)

w1 [ 7K 7= 2% 43 3 73 sponsored by China Society of Fisheries
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134 AL, 5. i E AT SR calcineurin B3R B 5 e Iy HAE 5w 447 S0 Wi E R R 15

1 aatacgcagtgtcaggagggcctcagegggatcgggagagaggaacaccaagtctetatttttettttecage
73 gattaacccaaagaagcdgccaatAlGGRTAACGAAGCCTCATTGCCAATGGAGATGTGCTCCAACTCGTCC
1 M GNEAJSLPMEMTCS S S

145 TCTGACTACGGCTTCCAAATGTTTGATGCTGATGAGATTCGCCGACTTGGCAAGCGTTTCCGCAAGCTGGAT
17 SI DG F Q M FDADETIRRBRLGETRTEFTR RIKL D

217 CTTGACAACTCAGGCTCACTATCCGTAGAAGAGTTTATGTCTCTTCCAGAATTACAGCAGAATCCGTTAGTT
41 L D NESSGESEL S VEETFMEIL P ELGQQ@NZPTLY

289 CAGCGAGTCATAGACATATTTGATGCCGATGGCAATGGTGAAGTTGACTTTAAAGAATTCATCCAAGGCATG
65 Q RV IDTIUFDADGNGEUVDEFUE KEUFTIGQGM

361 TCACAGTTCAGTGTGAAGGGTGACAAGGAGAGCAAGTTGCGTTTCGCTTTTCGAATTTACGATATGGACAAT
89 S Q FsggvV K 6D KE@SSK LRTFAFRTIYUDMMDN

433  GATGGCTATATCTCAAATGGGGAACTGTTCCAGGTCCTTAAAATGATGGTGGGCAACAACTTGAAAGACACA
113 D G/'¥ T'S NGELFQVLI EKMMYGNNLIEKT DT

505 CAGCTGCAACAGATTGTGGACAAGACCATTCTCTTTGCCGACAAGGATGAAGATGGCAAGATCAGTTTTGAT
137 QL QQ I VDKTTILTFADIEKDETUDSGIEKTISFTD

577 GAATTTTGTGCAGTTGT TGGCAACACTGATGTCCACAAAAAGATGGTGGTTGATGTTTAAatttgcaatcat
161 EFCAVYVGNTDVHIKIEKMYVDV=*

649 ggttgttgatttggetgccactggecgaaggtgcagtacatgttatgetttetttgacttgtetecatecatt
721 agatgactttttttgatgacatatatgtcgtctgggtacatcctectecagtgtggggtacagaaacatectt
793 ttgatactcaagatgaaggcacattgtttttaatacagcagaatgcaacagtgtggtgageagatctttaga
865 ttctgctagetgatagectecttacatgtcaaaatttigtgatgaaaatgttateccttaaaagaataatgggaa
937 tctacattgatatttgtgtagttatgactattagtcaacttttatctgtagttcagtaacactttaatttgt
1009 gtgcttttttcatgtggaaatgttaactgtecataccctgtgaagtggtatcatggatttaagattcatacat
1081 tgttgttcattattatttatatgtgtataataattttgattttttcttgatagageccaaggctcaggtggea
1153 ctctgctggtaattgtttaagacattgatatttctettcatgttigagettatgtatgaagtgtttatgeat
1225 ttgatctcatacacttaactccctgcatagcatctatatagtataaatatccectttatttcagaactgaag
1297 ttgttgataattgagtagtagtaaattccttcacttcatacatgecatcacaatagtttttgttatatatttg
1369 taaacttgtggaccataacagatatatgettttgcaagacttttctattttatgtattgtgecataattacct
1441 gtaacactccctgaggaggeatatggeaggatcettggggagtttgtgteategtgactggatggggagecet
1513 caaattctgagtgtactttgcaggecctggtggetgtgttgtecatettgtttaagettettgatttttatet
1585 gggaagagagtaatttgaatgtaaggtcatagectectgttaattttttttetttttttetttttttttttt
1657 tcttcttgatttcacatttgatgtatgaaaaatcttgggttgaataattgtaatggcaacaacattgtgtaa
1729 ggagtttcatgctatacttgtgaaagagaaagggaaaatggagggetagatttgacttgataaagaatcacce
1801 ttgggttcttagtaggcaagagetggttttatataaacacattaaatagtaaatgtattctattttattttt
1873 tatctattacaagtgtacaccttcagaatttgggccagatagggttigtgtgtacagactggccteatttett
1946 catcagttagaggctaataataaatagtttcaaaatattgttgttagatgtatgtttatgtactttcatate
2018 atttttaaagaaagaagttacagagtaagaatgaggatgtagcatgaccctaggecaattagaactccatcaa
2090 cctacgtgcaatacacctgctcaggecagaagtcctgtgegetgetetagetagtcaatattgeteggtecact
2162 atatagcatgaaagccgccacaggetgttectaacagetgttattgecagaatatttictaatgtttcatgaa
2234 aagcatttgagccagatctgttcatattacacagtatagtacccagaagctaagegagtaaaaagtttctac
2306 atttatattagctgagtgggagaaatagacagatgtataaatttatcactcaagagtatattgaacttgaaa
2378 tataaagatagatggtgtgtaacatgaacacaagttaatatgtaatgacctcattttcaagacaaaaaaaaa
2450 gaaaaagaaaaaaaagttaccaatagttgtgtaattatatattgtttaggtcataaattggttgecttecta
2522 tcaagttgaaaaatggaaaatgtaggttattgggctcaatgatgttgatcttagagtctettggettteecet
2594 ccatatataggaccatgtctcttgtaaatttaaaaccatgettetggtgttctectectgtgagaattgegaag
2666 aggaattttttgtatatgaaatattttatcatgtctaattgtcaggtatttgtaaactgtagaaaccectttg
2738 tttgttctagtgtcatcagagatgtaagaaattgaatttatttcatataagccaaatatggctgtatgttgt
2810 ctaatgatttattaaaatttcaaataataatcaaaaaaaaaaaaaaaaaaaataaaaaaa

El 1 FcCN-BE[EDNAZ KR H ML H) REELFT
FHEL by R AR 4G % 1 T M 2k 5 T A B S b i R B0 20 9 IR AL 62 s T =40 5 bt RO B 2 Do bl R A 6o it TR J7 HE ARt
I 23 JuKozak3E A 41 F T R 2R BB 23 94 45 B T 45 & S 135
Fig. 1 Full-length of cDNA sequence and its corresponding amino sequence of FcCN-B gene

The parts marked by red are the initiator and the terminator; the gray shadows are the phosphorylation sites; the triangle is the glycosylation site; the

black box is the Kozak common sequence; and the underlines are the four calcium binding domains
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Fig.2 The three-dimensional structure prediction of
FcCN-B protein

2.3 FcCN-BHIR Gt L 747

X FeCN-BHE R 4 i (1) 2 117 5IE R i il Ak
AT EE R R, E B XHER E CE MEsh  e S
HEHESI R AP KR35, Z 558 IR 5% 1 TiE
BRI AT LR Ry — 3, Hr, fEY

S~
Sz
Zlo,

[

ﬁﬁﬁﬁ

. norvegicus
X. laevis
D. melanogaster
WF F. chinensis
& E. sinensis
ori

ucata

ZEH C. elegans

IE

=

e

§

Jwﬁﬁﬁa

SRR RS

J

I'lSLlS

(@)
o
5=
=

oy
Zle,

aplens

. norvegicus

X. laevis

D. melanogaster
U F. chinensis
% E. sinensis
ori

4cata
FaAFZE L C. elegans

ﬁﬁ%ﬁw

BN R
| R R
Ew%&@a‘%ﬂ%

s

5 =
=

(e}
=}
17
@ —
=N¢
17}
C
17}

H. apiens
. norvegicus
X. laevis
D. melanogaster
WF F. chinensis
% E. sinensis
ori

ucata

W[ﬁ‘z' ﬁé H C. elegans

sensus

e

%H—EL-HE“@#&
R i
EEaE=En,

~c s B

(e}
o
.':S

np]\qr\: difd dgngevdf efi g sqfstkgdl\

XS AR E B R ER N -, ZRS5RHE
SRR I 2L R A (1K1 4).

2.4 FcCN-BEEZEHCGHLCGH R[E4HLA
EENH

TE LR S A b, S5 159
Hh P FIKM I, FeCN-BTESE 4+ RE SR 4 i
2 1 H5.534% (g value = 0.014), TEA ST, F
HReal-time PCRE:; A 3t — 2 43 B FeCN-BYEHCG Al
LCGW AL 0] SR 2 rh iy RIR S5 R 7, 7EHCG
4, FcCNBfTEF R R R, HiK
JEOE . FBER; MELCGH, FeCN-
BTE LPHE':FE/J%%LEWI_J, HwREMET . .
B . FBE . FcCN-BTEHCGH 1) #h 2235 v iy 3
KR FEETLCGHP<0.01); MAECHET, FeCN-
BTEHCGH h iy %3k B X TLCGHL (P < 0.01)
(E15), #534em, 23 nl GE7E 38 4 ik 1 AT
A AR 0 A 281 RO R AR TR AR o

3 iR

HIF 5 3% A A5 /80 8] 2 11 MK 22 S 2 11
iE%I(CASK)TFEﬁ“éé% (38 S A 0 Hh A R B

— e O

&3 FeCN-BEERFFILL 3T E
5 R A 2 1 R B B L R 7 51 1) GenBank 2 3% 50 A\ (H. sapiens, NP_000936.1), # 5K i (R. norvegicus, NP_059005.1), E ¥l N (X. laevis,
AAH82858.1), "B i U (D. melanogaster, AAC47350.1), K% (B. mori, NP_001037026.1), 1 #4888 (E. sinensis, AJD07837.1), %k I (P.
fucata, ACI96107.1), 75 [ B #F £ 1 (C. elegans, AA033925.1)

Fig. 3 The alignment of FcCN-B amino acid sequence
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Fig. 4 The analysis of phylogenetic tree for F, CN-B
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Fig. 5 Distribution of FcCN-B in five tissues between
the HCG and LCG groups of F. chinensis

1. nerve tissue, 2. heart, 3. stomach, 4. hepatopancreas, 5. intestine; *.
indicates a significant difference of Calcineurin B gene between the two

groups in the test tissue (P < 0.01)
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Identification and characterization of the calcineurin B in Fenneropenaeus
chinensis: its implications in competitive ability

SUNLi"*, LUXia>, KONG Jie*, MENG Xianhong*’, YAN Yunjun>’, LI Bobo "7,
ZHONG Weipeng >, CHEN Baolong >, CAO Baoxiang >’, LUO Kun*’, LUAN Sheng **
(1. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China;

2. Key Laboratory for Sustainable Utilization of Marine Fisheries Resources, Ministry of Agriculture and Rural Affairs,
Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071, China,
3. Laboratory for Marine Fisheries Science and Food Production Processes, Qingdao National Laboratory
for Marine Science and Technology, Qingdao 266071, China)

Abstract: Competitive behavior exists widely in animal and plant groups. When groups or individuals have the
same needs for the limited resources, competition will occur in intra-species or inter-species. The existence of
competitive behavior can significantly affect the growth performance of individuals. There is strong competitive
behavior in the breeding of Fenneropenaeus chinensis, and we have proved that the competitive behavior among
individuals of F. chinensis has a significant effect on individual growth traits, and this effect can be inherited.
However, little information was available for the molecular mechanism of competition behavior in shrimp.
Candidate genes involved in competitive behavior of F. chinensis have been identified by comparative
transcriptome analysis in our previous study, among which there is a calcineurin (CN) B gene. CN is a highly
conserved Ca’'/calmodulin (CaM)-dependent serine/threonine phosphatase, which is composes of a catalytic
subunit (CNA) and a regulatory subunit (CNB). Previous studies reported that CN-B played an important role in
the central nervous system mediated by Ca’’/CaM. In order to further prove the role of CN-B gene in the
competitive behavior, in the present study, the full-length cDNA of CN-B of F. chinensis (FcCN-B) was cloned by
RACE technology, and its expression in different tissues (ganglion, heart, stomach, hepatopancreas, and intestine)
between high competitive group (HCG) and low competitive group (LCG) was analyzed by Real-time PCR. The
results show that the full-length cDNA of FcCN-Bis 2 867 bp, containing 95 bp of 5’ untranslated regions
(UTR), 540 bp of open reading frame (ORF), and 2 232 bp of 3’ UTR. There are four conserved EF-
hand Ca®’ binding domains in the ORF of FcCN-B. Protein homology analysis indicated that the amino acid
sequence of FcCN-B has high homology with other species (78.8%-93.8%), among which FcCN-B has the highest
homology with Eriocheir sinensis (93.8%) and then with Drosophila. melanogaster (90.5%). The phylogenetic
relationship analysis showed that vertebrates and invertebrates were independently clustered into two branches.
Furthermore, F. chinensis was clustered with E. sinensis into an independent branch, and then it was clustered to
D. melanogaster, which suggesting that FcCN-B might have similar functions as it did in D. melanogaster. The
results of Real-time PCR showed that the expression of FcCN-B in the ganglion was significantly higher in HCG
than in LCG, but its expression in heart was significantly lower in HCG than in LCG. This study preliminarily
proved that the calcineurin B may play a certain role in the competition behavior of F. chinensis, and will lay an

important foundation for investigating the molecular mechanism of the competition behavior of F. chinensis.
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