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ZAMEMLRNNEEREREFNOINTE. £EXK

HA KRR ZETIIER

ANEE, H OB, & 5, RE, FREW
(1. Mg R s, Ll ARM FRIRACOK = Fh G SR E S0 90 %, Big 201306;
2. RFERE, KR ER LR R L, i 201306;
3. RMgEERE:, KM RERMSFI BT HESLKRE, i 201306;
4. B ORFEM ARG, i 201306)

WE: hH—FPHRDRRAH RO 2 TIE, #FRACE-PCRE A M = # Wl s & JE
B —AFE N R LR E A EHhic9. RT-PCREER X HEARERE R, hicdEEE
HEMfst e Rk, BENEBEINIRZEDIHAEGEES, ERXAFRES
55, TRERXW, R —NAWRE5TNZARE. REEMDHREF RN S
AN E A EE. hicdE & H A (14.81%). i 2B (13.58%)F0 7 4 B (12.35%), #& /7 7|
FEP K Gly-X-X"WEMXNEEALR), SHCRIGHEL ERF AR L M (polyA)—
HAEhICOE B K 2 E G WA BEAE . hic) CK 3% b — & B A% F 7| “LAWMLFV” 4
&, WX B F PR PITE G A, KA FI89~911L & “Asp-Leu -Asp” 7 7, X & —
NI C B AL o WS, Bt E EPCRAN T 23k i 2 11 B Bhic97E 41 4 %
HREFNKRARI, H R E3~15dhicOE D sk | F W RE AT L FEKBAR B FL K
P, ERBENBRIALFHAFEREHA8~25d), KX KFREISKRA L ZFHF

~ Wl

B, XRAKOS LT -8, EDRENH RIEFRET XREH.
RUEIR: =AWl 207k WREREA; 2%RE; %k

FESES: Q786; S966.22

FAR AL e gt Rt vh, Bl A Sk
FOKA SRR BOCHLE 7, FHAEA YRS 11
JEAR VAR T, DAl . AR ORI AR A5 2D R
T U T S5 R A BB RE AIE 5 114 DL
7e, MWHEASRBE T ARSI AR S it
ol R AR EE R A S M AR AT R RS
SNE R L B AR AR 25 A e SUR R R R, T
J A L oA 42 B R S ot PR DB U iU BR M
D SE M BRAE N MR A Wy, RSN E IR I
B2 A0 M 5 WA AT BIL AR Jor R 4 ok TR 4 o (A DL RR Y
Yo “HEMPLZEEZREHMBHRZAHM, Hom

Wi HHE: 2017-11-01 & HER: 2018-03-19

MEAR SR A

PR S Al AR R 2 7 AR R 95%, LT . &&H
BTG KA FAUE 5% 24D R N se A Pl
Bk EAH 2 AR, HEBEREAR, X
T TR A5 A6 W ™ Ak I 42 4 T B9 32 2502 X 2 2R
H, 8RR 3 52 H (matrix proteins), HoH1,
AT BB FUORL T B 3k [F] 2 5 i K P A AL
MRS S, ZRENIHT TAIAESR,; Rt
AR E N R EEILT BAESE AL, 5 IR S
1 BT P HAE R B, 2 EROE LT 3
LA MU O AL P 4
T, WAE2BRE L iR B, 6

FEETE: EXEHARRFIES(31272654); <+ = T E R B AT RI(2012BAD26B04): BLAR A 77 Mk 3 R A R % L T

(CARS-49)
BEEE: XK, E-mail jlli@shou.edu.cn
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434 XIWRZE, S =AW & LAY D17 5 AR R D hicO R 43 85 . S5 M HAE B IR WUDE B 2 rh 19 1 783

HOR A A A IR N e, R R A 2 A
AN ERE RS 4R 8L, DL e i B Bk 2P )OT
I IR . = MWL (Hyriopsis cumingii)fE o~ 3%
E EEMIRKE L, i ERE2HR b LT
BREE95%, (H AL 2 BRE 2R S 1 10%.
SRS BR i 1) E SN TR B IR KD .
JEEE L BIR . BT Bl AREBHREKE
JEREEE6N Y, BRI K/NABEKREHEZE
JEEE R MBI R TR, BT 20,
W R DL OB FR A2 Ah RO £ 2 ok
A, HEEENZmERHEE K% D CaCoy1
DU A, CaCO, UL A B PR, DUIAH ] A 4K S
BBk, BRZEBE, DRI ERY,
F T FE (RS T $2 CaCO5UT LAY 33 >R, U Nacrein
TEARZ RS, R HI CaCOUTFR, plo™,
MSI7T®REAE #E CaCOS TR . [F] B IR K 2 2k 1) 6 5
ZRNERSCA W, A F 2RV TR B 4 oy o B
SRR, RXABRPAVER D & EE S
TXABHKRY, K, RSB RR T A
BB AT DA 3 A sk SC A, T SCA B2 R K %
PEA ML AT DA 5 A SO AR B B
FERB, S0 BT R 32 B RE B 2 1 i s,
PRI, I s 22 BR B st 72 b 1 23 - 3 45 AL BRAUE
SRR A EE R X

HEr, @M\ =MmMeEnsarhasEeET
#THFHE A, Nacrein™?, Heperlucin™, HecCAM™
Silkmapin', Hic22", Hic31"", Hic52"¥, Hic74",
TS KL T A P A A T kR AT DO AR R L A A A
WERE T mAGEZEEN, HS5RETES
B B P BB B UUAR . ARSI N = AR
EESNERRE b Ay B M0 T IR B hicY, B5 G
HAUER | A4 32 BT i # v 1 58y
Br, BFSE T hico7E D 5¢ 2 BRp™ ki B iR .

1 MBS FE
1.1 S

A S5 BT FH A = A L e SR I T 7T 4 AR X
SCE, e EE N IR, PRk R
AR, R BT, ShERRE . PERR . TR
J LIV B A A AT R AR A . Herp, il
BRI T4 °C, 12 000 r/min, .05 min, 3+ b
15 WS AL mL Trizol, 77 T-80 °C.,

1.2 ZERNAEE KN E—iEcDNAG X

12 FH Trizol¥: X = F WL 19 4%~ 4 2L EFTRNA
$EHL, HNanodrop 200057 5% B 11 %] T £ RNARY
WREDEATRE I, I 1.5%50 B B 268 ¢ ri dik A6 0
RNAM T o A0 & 4% 19 45 2 SU RN AE 1T
LA, THSMARTer™ RACE ¢cDNA Am-
plification Kit (Clontech, H A%)i#£17cDNASE —4E
A 1
1.3 hicEE 7 E

HAEMSI60I“AAAAAA”TFH 3 5'RACE
A H 51 “GCXGCXGCXGCXGCXGCX " (X=A
WCHTHG), #HITPCRY I, SRJFHHE5' RACE
e 3 RACES|#1“GGCGTGGCACTGTC-
AG”, #1TPCRY . ¥ 5 RACEFI3’ RACEM
PP T SR IE B AR AR T R R Y A .

1.4 FINEVEEFDH

{# FHORF Finder (https://www.ncbi.nlm.nih.gov/
orffinder/) 8 {4 X hic9JE A 1Y) ORF A 4 i 1) 24 2 172
PEAT M ; e FH SignalP 4.1 Server (http://www.cbs.
dtu.dk/services/SignalP/)%} HAF 5 KA fll ;
I SMART (http://smart.embl-heidelberg.de/) 7t ] 4%
iyl ; (i FHEXPASy-ProtParam (http://web.expasy.org/
protparam/) %} 28 & W2 Fr 51 1) B Ak M B 47 43 A
F| FPhyre2(http://www.sbg.bio.ic.ac.uk/phyre2/html/
page.cgi?id=index)%f 1% & [ 1Y /5 45 14 3247 500

1.5 hiOEFEEEHLAREDH

R WL, SR PR . IR |
M3 2 SRAE P B 74 2 A RNA R 55 5 i cDNA, &
M hico P AME B, Bt 8le /&5y
% Hic-RT-F, Hic-RT-R, HFFEF-lay &5
(G1Do KWK Z 710 mL 2R4 Taq master mix, 1 mL
. FU#$51%, 2 mL cDNABH, 6 mL ddH,0;
N FEFY . 94 °CTAEPES min; 95 °CAEYES min,
58 °CiR 'k 30's, 72 °CIEH30s, 35MEI. Bl F
PCRIZ W47 1.5% 55 i WE5E J6e Fi DK A T 41 B
1.6 [RAIFAZ

HRAE T AN cDNAJT 81, B 2 28 519
Hic-ISH-F. Hic-ISH-R (#£1) , X4 &R cDNAME
T8, FB 35 M PCR™ W i 17 5 e A1 1k
(KM, Jbxl). ZBET7 High Efficiency Transcription
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784 KopE o R 43 45

x1 LRHERABSGY

Tab.1 The primers used in the experiment

GIEVE2 JFHE (53" i
primer name sequence information (5'-3") usage
5 RAP GCXGCXGCXGCXGCXGCX (X=AHCHTHG) 5'RACE
3RAP GGCGTGGCACTGTCAG 3'RACE
Hic-RT-F TGCCACCTGCTGAATATCCC RT-PCR
Hic-RT-R TCCAGGCTAAGTTGTCATCGAG RT-PCR
Hic-ISH-F ATGAAGACACTTCTGGCATTTCT ISH
Hic-ISH-R GATCACTAATACGACTCACTATAGGGTTATACAAATAGCATCCAGGCTAAG ISH
EF-la-F GGAACTTCCCAGGCAGACTGTGC gRT-PCR
EF-1a-R TCAAAACGGGCCGCAGAGAAT qRT-PCR

Kit (&K%, JbaO)uiid X PCR™ Y 17 T75%
Ko VAR F 12 mL A% 4R (20 ng/mL), 4 mL 5'T7 Tr-
anscription Reaction Buffer, 2 mL 10'RNA Labeling
Mix (Roche, %ii 1), 2 mL T7 Transcription Enzyme
Mix, &G, 37°C, 2h,

=L SN, 1R T 4% 2 R
% (% DEPC)EW 6 h, SR HHALRET
25% M RERHATR , 124 h, FHALELVURE,
VKRG R B A B A R IREDI R . 2
W& DIG nucleic acid detection kit (Roche, Ffi 1) 157
PHEAT AL S I IRIE %

L7 BRERBHARIESH

PRI 24 HLHAS /N2 R 8 emir) = 1 AL i il
e, IFHE A8 L i A RN e B8 R B AH [R] A%
ZAREERY SN, SR S5 A AT R A
FMFE. EmAENE3. 5. 8, 11, 15, 18,
25K 74~ B[] 45 BEHLAE B3NS AC, X 22 B 4 HURE
$2 BURNA I I # 5% L cDNA, qRT-PCRIJZ Ji &
%: 10 mL 2 x SYBR gPCR super mix (T /&, 7L
75), 0.8 uL b, TiE5IY, 2.05/4, PCR super
(ng/uL), 6.4 pL ddH,0. W FRFF: 94 °CHlAL 1
5min, 40MPEFRI95°C 155, 58°C45s, Hn
TR N 65 °C_ I T+ 5|95 °CIF- L il ks fil i £ . A2
TR AT S X R AR, I A SPSS
18.0%F Hk A7 i 35 M 70 BT (P<0.058 22 55 1 )

2 4R

2.1 hic9H) 5% & 5 FHIEFE 73 47
i 316 5’ RACE M3’ RACE = H) 7 5 $f #:45

http://www.scxuebao.cn

T —Br662 bpf %751, %G —A KN
303 bplJORFJF 41, Ztith—A~F5 10012 iR 1) 2
H, ZEAFHIE 19 ZE R “MKTLLAFLVTL-
ALVCHVTG” A5 5 IFF (B D). RIS IE,
BANE TN E AN IR, 7 F i H8.651 ku,
H T 76 GenBank HL 3% A ki 2| [R YR PEEE F, A
H— DB KRAEH, 4 Mhic9,

hicO AR [ 3L iy 1 SFP LR 4 i (R2), &
BN IERILRR(D. E), [FRIA 64 mi: &
K. R), SMEREFmM, %S (pl)k6.466,
AN, HFEEERE & RIFATY, K H AR
(14.81%) . M Z R (13.58%)F1 P8 2 R (12.35%)
Wim, YHE10%LL 1, BT 10% 10 47 58 2 R
(9.88%) . HIBR 42 M2 (9.88%), X 5FhaHLMR & #& A
79 R LR B 60.5%, & IR ¥4 (1) g4k
¥4 43 BT € B hic9 N ity A CoR ity 25 #4) o 38 B0
NAR M “MRRQNNMELLRRLM”JF 51 i ad i
5K, fECKR B KPEF I “LAWMLF VI % B
PrE&4549 (K12),

2.2 FEEPCREM hicofE RLALA T HIRIE

WHCT 7 . sl SRR . MEAR . I
JEEHR . I R X 7 RS, EHEF-1a S,
i 2 5 B PCRIY I ¥E KL T hicO7E LA 45 2140
I FRIRIE DL . hicOTE A FE LA i b 3R ik it
e, TEHAR A A U B o 1 33k (E13).,
2.3 [RALZRZHN hicoBFEINER P RIFRIE

HME R D7 A G R L L, BT
VA T € hic9E N JE 5 5 DL Fe T AR G, ik
PR 2 S A6 D hicOFE RSN E 2 2 b B 3Rk


http://www.scxuebao.cn

434 XNBEAE, A = FWLIEHT & BRI DL 3 56 00 28 1 BE DX hicofy 20 85 . e M HAE BB SR R DT 1l 72 b i)V
1 AAACAACTCTACCGACTGTAACCTCAGT
29 ATG AAG ACA CTT CTG GCA TTT TG GTG ACC TTG GCT CTA GTC TGT CAT GTG ACT GGA
1 M K T L L A _F L VvV T L A L vV ¢ H vV T G
86 CAA GAT ATG AGG AGG CAG AAC AAC ATG GAA TTA TTA CGT CGT CTC ATG GGA AAT GCA
20 @ D M R R Q@ N N M E L L R R L M G N A
143 cca GCA CCA TCT GGT cCT GGT CCT AGG GGC cCcC ATG GTA GGT GGA GGG CCG GTC GCo
39 P A P s ¢ P G P R G P M V G G G P V A
200 GOA ATG CCA CCT GCT GAA TAT L i g AAT ccc TAC TGG GGT TCA ccoe TTG GGA GGC CGA
58 G M P P A E Y P N P Y W G S P L G G R
257 Aac TGG ATG ATG GGC GCC GCA GCC GCT AAC GCT CIC GAT CTC GAT GAC AAC TTA GCC
77 N W M M G A A A A N A L D L D D N L A
3 14 TGG ATG CTA TIT GTA TAA ACTGACAGTGCCACGCCTTTOGACTCTTIGGCT TCCGAGATTCCAATTTATAAAATATATCTGTGATCTTCCAAT
9% W M L F Vv

407 CAGATTGCAAGGTTGTTATATTATGCAAGGTAAAAAAAATAATTTAGGGCAACAGCTTOGOAAATATTTICT I TATAAAACTGCATTGTTGCCTTGCATATTTITACATA

5 1 7 TTAACAAAATTGATAGACATTTTCTGACGTAGCGATCGTCATCAGTACGC T T TGACGGAGATATGTGOATACAAAGATTGTTTTGTCAAATCGATTTTGTAATTTAAATG

627 AAATAAAATCTGTTAATGATAACTACAAAAAAAAAA

1 hic98YcDNAK B ORFZRES (1 & £ 5 5

R R LR R Y NS Tk, 1% 4 2 2 7E GenBankH VE Il

Fig. 1

c¢DNA and deduced amino acid sequence of hic9

Underlined. putative signal peptide; The cDNA sequence of hic9 was submitted to GenBank (accession no. MF508725)

#2 hicdEBHFI(ERESKRERARK
Tab.2 Amino acid composition of hic9 protein sequence
(signal peptide removed)
HAFREEA  HEABFIIESS %

arfkfiifi d number in the protein percentage of total protein
sequence sequences
HE(Gly, G) 12 14.81
&’ (Pro, P) 11 13.58
WA (Ala, A) 10 12.35
SRR (Leu, L) 8 9.88
HE B (Met, M) 8 9.88
RATENE(Asn, N) 7 8.64
FEE M (Arg, R) 6 7.41
REZWi(Asp, D) 4 4.94
BB (Trp, W) 3 3.70
B BR(Val, V) 3 3.70
BEBENEGIn, Q) 2 2.47
B (Glu, B) 2 2.47
225 R (Ser, S) 2 2.47
BB (Tyr, Y) 2 2.47
KNEAM (Phe, F) 1 1.23

WL, (S EEAESNE ESME (OF) I SMI 3 B 40
J i B, e AN ERAME MU AR | SR A
N EARAAREZLAE 5 (K4, #ikPrn). BRit
ZHh, TEANE ESME FI R (MF) Z 18] 59 57¢ B2 1A
W BT R AR S ol XHE S A H BT LA

KB, SN AN R B A A S AR 4 A 5
ST duke ST EREEEAN

2.4 SEERE=EPCRENELTRI L FEEAM K
hiEF AR EPHRIA

T B — R IE hicOFE N B D BE, i FH 5L
i 22 B PCREGIN T 7E 2 ERIE i B BL (3~25 d),
hicOTERI A IR BT I RIB N L. TER R 1
W 5 B2 R ORI BB BL, 3~15 d hic9dE
K72 Bk 4 rh i A /KCEHR A i 2 A8k, 4k
FEOERBORIE 19 KBk, (BAES R 5 55 18K,
hic9%E ITE R BRPE h 1) Rk KK 5 55 1SR I AH 1L
BT HEMTEP<0.05), F25KMhicoE NER
PRAE AR 1 Rk = (K15).

3 v

DUSE T AR 2 — 2R R I e 8 48 5 DL 52
MBI A KT, FC R IEE
HIREH, 5 A T LA #8 CaCOs iR R
P o B TR S 1 R R, A DL 52 RS BRI ) Bt
R T AR EEIEM . ABESE N = A Ik
HAERP Y ERR T M EASEH R, %
JE DR R R 0 B N B A — AN 19 2 SR M-
KTLLAFLVTLALVCHVTG 4 M55 ik, %
HZEREAE N WEA., @8 ER
AT, T LLR BhicOTE FA 7 WL 16 i v 3 3k i
Ris, RUHSHTWNRIEM., N T LA
ZEARS N AT EN, AR 1T
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786 Ko g 43 &
Secondary structure and
disorder predition
1 i 0 G 20 sl 30 . an o 50 “ &0
QDMRRQNNMELLRRL MGNA P APSGPGPRGPMVGGGPVAGMPP A E YPNPYWGSPLGGRNWM
econdary
RARARARRRKARRRAN —
structure RAR
SS - = I =SSl el E s = ol il ..
confidence
Disorder 2 22222272 73 —2 323212 ?
Disorder —
confidence
h m i B0
MGAAAANALDLDDNL AWMLFV
econda;

structure

-
confidence

Disorder 27 ?
Disorder
confidence

Confidence key

High 9) [IERNNNRNE Low (0

? Disordered (27%)
A Alpha helix (26%)
) Beta strand (11%)

& 2 2 hic9—H 25+ HEN

BT hicO R F & BT 1 43 H Phyre™ U — 20 4544

Fig. 2 Secondary structure prediction of hic9

Based on the protein sequence of hic9, the secondary structure prediction is performed by Phyre’

hic9
EF-1a
F AMM G H B GI

B3 FEEPCRENESALADRIEMEKE
F. 5% AM. WI5ENL: M. AMEEIE: G PER: H.BTBEIR: B. M
% G

Fig. 3 Tissue-specific expression of hic9 by
semi-quantitative PCR

F. foot; AM. adductor muscle; M. mantle; G. gonad; H. hepatopancreas;
B. blood; GI. gill

B 4 RGN hicoE E SN ERAR T HIRIK
IF. AFH: MF. T'#; OF. SMH
Fig. 4 In situ hybridization analysis of hic9 gene
expression in H. cumingii mantle
IF. inner fold; MF. middle fold; OF. outer fold

TANE R AR SR, MDA 2% 5 B 45 Rk
%, HmRNAES F2 M WAESNE SRR A |
KR, SNEESME 1 3R B 15T 7 WP i 58

http://www.scxuebao.cn

o
o

a 1

3 5 8 11 15 18 25
i IR)/d

time after implantation

FHXS Ik R
relative expression
S = N W b LN 3 0 O

5 hidEERERABKREDHEMNREE
AT 7 BEAR R AR AE B 2 1 7 57 (P<0.05)
Fig. 5 Relative expression of hic9 in pearl sac during
early stages of pearl formation after implantation

The different letters mean singificant difference (P<0.05)

MZHZY, HAT XSk R s, 30 2 X 1 41 i 671
TR A, D2k XA A 41 O 1) 4y
PR GE BE A P IX X 2 X AR T TR BR 2
AL, BRI 22 5SS R, hico 25T
WA 2 MR Z . 7658 K I & B T hico
5, #WhicOR S 5T MIZHIE R, XL
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W5 ¥ E W hicoE — N2 IRe i N Fe BB
Z 5 T8 NZEAN ARG IE K.

hicO ) % 5 1R 20 B LA MR (%) 56 T 2R 1 YRR
Mo BRI E SFEMEER. SRR =
FAWLEE DU FE B B3 R 2 HAA X AP A, Wisilk-
mapinfllhic31s & H &R, &5 nlik534.41%"
F126.67%"", hic52& & HAMRMA ARG, —#
Z 0 A IR T 5 1940.2%"Y, hic74E E A
AR . HERMLER, —#H2ZMHEAZIER
FEA67.2%", hicOm 15FP & SLM 4, BHE
R . il 2R FN N 2 R AE B 7 51 vh & F AR AE 10%
PLb, ZHZMGEANITE740.74%, BT 10%
MR A 55 % R (9.88%) . FH B & 12(9.88%), X SF
R 5 BT EE R B 60.5%; HIkE
RERAERA TR BA AR, 2
DAL A (1), 322 R0 Bl J iR 2L
AT TN, PR E R E 0 THIECK
Uiy B, CoR i — BEB K M 7 51 “LAWML-
FV 2B, H 2R A 2088 73 A T 58 NOR s 9 oh
TBF A, TS R AE S AT CoR ity 1) 358 7 51 T %
poly ALY . REER B3R M, hic9 N b
“MRRQNNMELLRRLM” 351 i a2 fiE 45 4 ,
TE CoR it i K M FE 91 “LAWMLEF VI il B3 & 45
o HEMRMBEARBRSERS, HERHE

%qu‘fr%ﬁqugﬁ’ ﬂ:/;bﬁ“GPX”\ “GXP”;FD“GHPM
“GXP”

(nAAERBOW R A L5, “GPX”,
(XA B 2 R Rl T Jie i A 1 R AR B e
DL S5 H AL 45 “GGR R AT DL S “GX X 1 45 14
XNEBRELR), SHIECKIRNIESEZNE
iR 45 ¥ (poly A)— A F4 1, T AL Wk 22 2 11 1 45 4
FRAECY, MRt & L AR A AR/, (HF 5189~
91 “DLD” I Z5 T8 1l T B 780 119 45 85 1 25 &5 for
A5, Mann®'HA g <Asp-X-Asp” 1 L K45 B 1 (1 45
A PRI A AL, BT LATT AR hic9 5 2 i 5
IECA Ui i “DLD 4 (L4585 T I 25 & 1 o5, 60T
bt B P hic9ust /K 1 CoR St 1] B LA S R AL % A
AHLHELE, T EABCAR UG ) “DLD” & AEW LI
B, ol e wAEC, NIRRT
PEHRAE WA A7 A5 o 2% 2548 E 5 25 F silkmapin,
IS AE 5 I CAR I (37 B A Ca™ 25 A 45, silkma-
pinf“Asp-X-Asp &5 WL FCAR Yy, HHEREETE
WAL, WihicORT“Asp-X-Asp” 25 4M A H
— B K B BT e 4 A

BRIV ORGSR 4R S T 1T A

WAt R, A5 i 5L 2 FEPCRAG N T 7EES
BRIE A1 B Bt hic9 5 R A 00 A B2 Bk v ) 366
ML . 3~15 diN hic9%k 7 B2 3k 9 h 1 2 1k 7K F-
P TE RBEOHF B K -, 36 1545 18 K I 3
KK S ISR LA T 835 175 (P<0.05),
F25 R RIXAKT ISR A BEMER .
X TR ERMIL N, LinZEP97E & i 2k 0L (Pi-
nctada fucata) P R R, FEZERAIE BT
d, WIIR UL T2 AN M BE . JCF UL
JPULR, TERERMWEEHRZE LGN, K
RIEWTCRY A T — IR, NTET 3
AP, REAERBH®ZE., EREAES
REMENRE B RBMUI RS REN, K
JEE AT T ERAZ R R RS DURL, LR
PR 95 30T SR R I TURR N TSP e A
¥, LIV IRBHRZE, & EPE = e
TB BRI L B P R B S B S, 78
Wil JE0~15d, BERE M TOBAY BORDHLES , 1Y
A, MMETERS 19K ITE, BERBURLAY %
AT A i TR P AS ) S A it A s 3 B L
ZJE B B ORI A B BR)Z . hic9FE H1E
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A novel shell matrix protein hic9 from Hyriopsis cumingii
involved in the pearl biomineralization

LIU Xiaojun "**,  GUO Wei', JINCan', BAIZhiyi', LI Jiale "*

(1. Key Laboratory of Freshwater Aquatic Genetic Resources,

Ministry of Agriculture and Rural Affairs, Shanghai Ocean University, Shanghai 201306, China,
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Shanghai Ocean University, Shanghai 201306, China;

3. Key Laboratory of Exploration and Utilization of Aquatic Genetic Resources,

Ministry of Education, Shanghai Ocean University, Shanghai 201306, China,
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Abstract: In order to study more about the molecular mechanism of nacre formation, we cloned a novel shell
matrix protein hic9 (accession no. MF508725) from freshwater mussel Hyriopsis cumingii. We analyzed the gene
expression by RT-PCR and in situ hybridization.The result indicated that hic9 was expressed most highly in
adductor muscle and mantle, and the strong signals occurred in the whole outer epithelial cells of outer fold, and
also occurred in the crust groove between out fold and middle fold. This result indicated that hic9 is a multifunc-
tional matrix protein involved in the cuticle, prism layer and nacre layer of the shell. The amino acid sequence of
hic9 featured high proportion of Gly (14.81%)Pro (13.58%) and Ala (12.35%) residues, and formed the "Gly-X-X"
structure in the middle of the sequence (X is any amino acid). And there is the continuous repetitive structure of
alanine (polyA) structure close to the C terminal of the sequence, together giving the sequence of hic9 similar
characters of spider silk protein. The Hic9 C terminus is composed of a hydrophobic sequence, "LAWMLFV",
and this sequence is presumed to form a beta folding structure. Next to this sequence, the 89-91 bit is the "Asp-
Leu-Asp" sequence, which is a typical Ca®* binding site.In addition, the expression of hic9 in primary pearl sac was
detected by real-time quantitative PCR in the early stage of pearl formation. Expression levels of hic9 in the pearl
sac during 3—15 days after implantation maintained roughly the same, and the expression level of hic9 had a
significant increase during 18-25 days in the period of transition from irregular to orderly in calcium carbonate
deposits,which indicates that hic9 participates in this process and plays a key role in the formation of the macreous
layer.
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