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Tertiary structure of the nacrein inferred from analysis of small-angle X-ray scattering
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Abstract
Molluscan shell is mainly composed of CaCOs; crystal with little amount of organic matrix

(OM). Carbonic anhydrase (CA)is thought to be one of the most important enzyme for molluscan

shell formation which catalyzes interaction between CO. and HCOs". Nacrein is the main component

in the soluble organic matrix (SM) protein in the nacreous layer of Pinctada fucata cultured in Japan

(Japanese pearl oyster),which contains two functional domains one is a carbonic anhydrase-like

doman (CA domain) and another is a repeat sequence domain rich in Asn and Gly (NG-repeat

domain).

In this paper showed tertiary structure of nacrein inferred by Small Angle X-Ray Scattering,

Tertiary structure analysis of nacrein by using the Small Angle X-ray Scattering resulted in

calculated molecular weight of nacrein approximately 47kDa and inferred form of it as“S-model”.
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1. BX

7 23X A4 (Pinctada fucuta martensii) O % K T
&, BRIVE RS A, NEE1ES R
BT 7 VAR TR SN TS, b OR
TR R & 2 R E T H DTG LTWwb L&z
LNTWVDLONHEIEE (organic matrix; OM) T
HBH. OMIZ, BUKEH, Ny 77—, KieEIRE
o RE A Y (insoluble matrix ; ISM)

(Frémy, 1855) &, M5 OEWICT A O M
AL (soluble matrix; SM) (Crenshaw, 1972) 1
Xosha.

Miyamoto & (1996) &, 7 I ¥ # A OFERM IS

“EN%48kDa ® SM O E s % 32— F§ 58Iz T
ORI 2 P2 L, Z DK % nacrein & % L
7z. nacrein iX, ¥ b @ R B K EEF T (carbonic
anhydrase I : CA 1) &A% &> CAFM K x
A&, TARTIFLN)EZ) T V(G DO#MY KL
FEHN 20 S5 NG #03E LELH K A 4 ¥ % FFo4471H
DT I oby YNVETHE. OM 5 237
BOBREIIAW 2 b D0 % 25, nacrein IZBI L Tid
CA TN DOLEAED &, BAAIEIEIZ BV CiRERD
WAEICEELRREAZRZL TR EEZZLRLTWS

(Miyamoto, 1996) .
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OWREEZ R LTWD. ¥ 87 HoRkBEDIHIC
X, TOVAFESL (ZEXREE) SECEKRLTWS.
WoT, ¥ HEORREEIREST L720121%, ¥~
T B ONARRGE R T LRV THLNIT 52 &8
VETH 5.

ARE3CIE, nacrein ORI IC X D B~ D
B0z HO2ICTA2IEZHME LTS, H
REHICE&E TIN5 7 3Y H A nacrein O X FEE L
WL % v 72 B AT 2 47 o 72, XORR s EkEL i,
nacrei DR A X, 722y b OHREEZ: &
OB R D 7201 T R o 72,

2. pirER

7 aAX H A (Pinctada fucata martensii) 1)l %
FEDRKIRHH

AKX, BRI L, pH7.5910.5M EDTA-4Na

0.02% D7 AbF P U7 A% fEmd) BT 2 H
IR% AT o 72, BUIRE, BIKHE D EDTA-ANa A3k &
N5 FTAA AR PTEN AT 72,

T7aAxX A4 SM» 5, vHFhie b CA I IgG it
R (7 F 3 k&) % v Conacrein @ Hij % 38
BRIz, 774 =74 —7ux br77374— 7T
T4 T NVHzA L) TT74=574—%v I (Nippon
Bio-Rad Laboratories) ® 71 ks 2 — )L Z#EH#L L C
1To7-.

3. A E

X MRERELIR B 7 — & DI, AR RS Th%
S X BB HEGEL ¥ 2 7 4 (SAXS-YOKOHAMA)
BT o720 LML, WRE1.54A, & 2%
7 B OWEIE X nacrein T8, 0mg/ml, HIERE20T,
BN R] T 772 - 72,

—RICOEMWEEL T — & % i 5 72 nacrein D5 #

4. BEREFER

X MR WGEL 1L, SRR O RN X & G
L, #kEL SN2 EmRm M) IO X o R
D FESAT S R OB TR A W MA T 3k
BCh A, X BIEEEELE T, RAo®sT ok
A X, BTy N OMHMELE % & ORETERA
Bohb. RIFZETIE, nacrein DB T TOLEEIK
R T OILIRZ TR D 72012, X AT ssl 2 Mz
L7z, S EoHlE TR S N7z nacrein @ X HEE L
GLF—=F1(@goF=77ay hOWHEBIOI(@D
T—=) BT L > TR O N HEESAEE P () 2
5 nacrein 5 OB Rg B X V% T 8% K Dmax

Fig.1. DAM structure of nacrein

BENFEN32IAB L UI0A L AL 572, RIZT
a2 2 DAMIN % H\»THT 5 72 nacrein OS5 iE
i HE % o DUMMY ATOM MODEL (DAM) #%
FigllZR L7z, C OEWHESENT 2> 5, nacrein 401
X, I T “SH” 225 TWVWAHBIENRPL NI
Zolz. 72, DAM» 5 Ry B X U Dmax Z3RKD 5 &
Rg=31.47A, Dmax=112.1AL %Y, ¥F=7 7 v
b EEES AR P () SBEH LML v %
RL7z. BHEELD S 15 5N DAM O#ETIX, 4
TOWEL T ROMIIAR =5 TEX 2 LW
BIAY® 4. nacrein @ DAM O HERRKFE 139. 502 X 10°
ALERENLDT, ZIA5HEMHEE NS nacrein O
FR3M47kDa & BEE D She.

EHGELE 2 V7200 oS, DUMMY ATOM
MODEL IZ X V) 8 & 1172 nacrein O FA5F /138
47kDa TdH o 72. Z O 4 ¥ #1F, Miyamoto

(1996) XL > THHE SN s TRE-KZLTV5.
5 7 BIIAMINEARED T 3 2 BEAS, NENCBIUK
DT I WAL TERE L7 g 2 TR L <
W54, nacrein lZ, CAEBPL N A A4 VITNGHD &L
BiF) B A A4 5k FNTMEEEZFED. NGHDEL K
ALV RERT BT AT FIEAETHY, 7Y
VMR v, IR R W) Y IR G
— T HEE LN B T B & Ko THMSM U 72T %
Wy, osTlaaLeduiigs LTws Ll
E¥N 5. GENETYX-MACY.0IZ & 5 . k#&7iHl %
T o 7245 R, NGHSEoa~) v 7 AH B v— M
FELMWS R WEHITH D Z L L), DAM Of5 %% 5
S XFTHHDTHo7 (Fig2). nacrein i, CA i
PEAL D2 N KMl & C Kol T3 7 2k
L, NGH#EDEL F A4 ¥ EBAIE L ARHEE 2% L 7
W S E] ORETHEL, osTLaRELRT



Fig.2. Secondary structure of nacrein

WIS R IS T B E Tl SN A, X RRiAHGEL
HEoREERE LD, DUMMY ATOM MODEL 128 W T
nacrein 1 73 7O JIRAY “SE” TH o7z, “SE” ©
TR, BB E T OB 528 nacrein @ CA M
Fx A4 v, EEE TFHZRESHOINGHEYEL F A
AVELTHEAELTWBERRENRS, BT
nacrein i¥, NG#OEL FA AL Y2 A4 L T[S
| OREBTHAEL TS LN ENS.
AWFZECIE, WIEELE % v T nacrein O = KA
EOWHEY ST B ENTEL, TR, kK
B ORR S V7 HICB T BRAOWMERTH Y,
WIR-OM-% > %8 7 B DR AR~ DO 5% % 2
b L TRELEBEWREFD. 4%, B nacrein DR
AT o 72 BT X MRS R R AT 2 AR, ooy v
JHEDOZREE T RET AU ELIH L. S5, &

E, mHEHEEIW BT O OM A2t O, HIEK%E
T DL VI HMERRH LR, TDLHI
OM % FAERERFENSHT S LD X9 2 Lwilges
B ORI DR LM HEMEZ MO Tn 5.
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