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Primary structure of a novel protein involved in formation of the
nacreous and prismatic layers of Pinctada fucata

NOGAWA, Chihiro*, OBARA, Mami**, OZAWA, Megumi* and SAMATA, Tetsuro**

Abstract

Molluscan shell comprises two types of crystals, aragonite or calcite, which are arranged to
form various shell microstructures. Shell of Pinctada fucata is divided into two microstructures, an
aragonitic nacreous layer and a calcitic prismatic layer. It is widely believed that organic matrix
(OM)is involved in regulation and control of both the crystal polymorphism and shell microstructure
(Watabe and Wilbur, 1960 ; Lowenstam, 1981 ; Weiner, 1984).Analyses of genes enoding OM-
proteins have been carried out those in nacreous layer of pearl oyster because of its industrial value,
and as a result, Nacrein, N 16, MSI60 have been identified. Meanwhile, in recent years, MSI31 and
Plismalin 14 have been identified in prismatic layer. The mechanism of molluscan shell formation is
still unclear, even in case of P. fucata. Particularly, the mechanism about the crystallization of
aragonite or calcite in the alternative is left unsolved.

Based on preliminary biochemical analyses of OM proteins in both the nacreous and prismatic
layers in the P. fucata shell, Samata (unpublished data)identified and characterized the N-terminal
amino acid sequences of several components unknown to date. Present study is conducted in order
to identify primary structure of one of these components with approximate size of 35 kDa by cDNA
cloning.

Consequently, approximately 2 kb nucleotide fragment estimated as a part of an open reading
frame (ORF), was amplified and sequenced. Amino acid composition of the novel protein was rich in
glycine and alanine and scarce in acidic amino acids. These features have not been reported in other
OMs in molluscan shells.

Further analyses of gene expression and protein function will open a new insight into shell
formation mechanism of pearl oyster.
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(Watabe and Wilbur. 1960 ; Lowenstam, H.A. 1981 ;
Weiner. 1984). Z1 3 T, BAREKA#ILE O BT
&, FEEMEDOD L7 aX 74 BB %l
AT b TBY, T F TIZ Nacrein (Miyamoto,
H. 1996), N16 (Samata,T. 1999), MSI60 (Sudo,S.
1997) % EDERIEE & VR EABFES N TV 5.
—J, W, HRAPLRDLT IXTABIERRORK
GOV T N A, MSI31 (SudoS. 1997) %
Prismalinl4 (SuzukiM. 2004) 7 EDEWILE 5 » %
JEPRERENTETHS., LML, Thons i
RS TH Y, AEERGE L TIEERE» 55
B &7z MSI60 & B4 2 5 58 /L & 72 MSI350 A
ThHb. PEMWRGTBRAE DO OHEE, T3
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WEhb, T, EEFICHE SINESE, #%
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D B\ ITE T 5 HEE R T o Sl K 5 O f SR 2
HD B LERH L. Kisld, T TREROKG O
HEBHSLPIZINTWE T IX T A BRIRF D5 OHH
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SEEGEEBETRE - HRAHERRE ) #4sh
72, HARMET IXH A, Pinctada. Fucata martenshii 4
A ONEESMUZ Y B L, 3 ITRAEFETH
Kitk, —80CTHREL.

Total RNA

200mg @ 7 I Y A A S E AT O M S,
ISOGEN (NIPPONGENE, Tokyo, Japan) % J \» T
Total RNA filii %17 - 7z. RNA Ui, 560
(GeneQuant, Pharmacia Biotech., Stockholm, Sweden)
ZH W Tl L, RNA100ug #, Promega SV RNA

Isolation System THHL L 7.

RT

¥ % A Total RNA 4.5ug % SuperScript II
RNase H Reverse Transcriptase (Invitrogen, Tokyo,
Japan) Z HWTCHEE L. SEEHO 754 < —
LT, Dwic7 ¥ 745 —BH (AAG CAG TGG
TAT CAA CGC AGG GTAC) #frmL 77 ¥ 7
LA e dak i AAVAN

3’ RACE
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kDa 3 O N K7 I /7 BBEF %2 3L C/ER L 72
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BV, YN=2T 54w =123, RGO
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I F#58 %47 - /2. Thermo Sequence Primer Cycle
Sequencing Kit ( Amersham Biosciences, Tokyo,
Japan) T4t 6% # L, DNA auto Sequencer DSQ-
1000L (SIMADZU, Kyoto, japan) TDNA ¥ — 7 T
VAT RAT o 7.
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2006) A I —F3T5b5DTHLIENHLNITHR -
7z,

HE—RIESE
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BLAST 12 & ) NCBI 7 — % X— Z A C, 1532bp
DA 7 LFF PR OFRET Y —ME2IT - 7258,
7 4 )V % — (Low-complexity) #fi[Hl L 723 & 1%,
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BT AWAIMEINL o720, —EDKRET Y —
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34bb, $7, collagenlike protein ® —Ff T dH
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Al E L 721532bp D X 7 L+ F FWi A o X 215
&, BgGa N2 Sl ofkiyizfgsh Ty
ZWwboo, FEIEa Ny, RYVAYTFL, KYA
DEFEIFMRENIZ DS, y U2 HEa—FT
% cDNA O—THHWRRENEVEEZ LN S.
F72, TORIKMHINNI— T 55 V7 ERG DK
UV —HROFHE, HV—HERTEISIPRE SN
Lholzlehs, ZOXRGIVHBESTTHLZ LD
MR ENT., REQY —MBOHKE, S, ZO
Gl TAVHARNBUAEREEERIR S TH S
MSI60, MSI31%ED & L7z DD DOREL S » /8
ZR ORI Y v 87 E e oMREEDSED b
T2 s, SRESNIESE, 7T avh A OBk
TERAZ B 55 2 BBl OB 5> T & 5 W RIS RI%
INb.

SHOBEE LT, 5 RACE I X 55 K ghir
DT, FRARETTO Z OBE T ORI SBL & 5%
KPTHOZDF VIR EOFIEOMED, KWy v 5y
Bxa W7 EREPRENTWES. ZOFHR
B OEREEZWHSNIT A EICLY, KB O
BRI BT B R EVEA RIS E OB ORI A3 HE
THIENHFENS.
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