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Fig. 1. Barnacles cause serious problems in electric power station.

Nauplius larva Cypris larva

Attachment\

Adults

Metamorphosis

N \
e —

Fig. 2. Schematic diagram of the life cycle of barnacles
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Fig. 3. Cement gland was manually isolated from Megabalanus rosa cypris
larva. A: A cypris larva of /. rosa. B: Cement is synthesized, stored and exocytosed
from the cement gland. The exocytosed cement passes through the cement duct and

released at the tip of the attachment organ. C: An isolated cement gland and a cement

secreting cell.

Fig. 3A
(Fig. 3 C)

(Walley, 1969; Walker, 1971)
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RNA
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RNA
Okano et al., 1996,; Okano & Hunter 2000
100 50 50 50

NucleoSpin RNA
kittMACHEREY-NAGEL ) RA1l 300l -

RNA NucleoSpin RNA kit (MACHEREY-NAGEL )
CDNA

cDNA Creator SMART cDNA library

construction kit (DB Clonthech) total RNA st
CDNA Super SMART PCR cDNA synthesis kit 30l (5-8 ng/
D) RNA ss cDNA Nucleospin Extraction

kit(MACHEREY-NAGEL ) Creator SMART cDNA library construction kit LD-PCR
ds cDNA proteinase K Sfi |
PDNR-LIB vector Sfi 1A, Sfi IB

DH5ax(Takara electrocompetent cell DH5ox)  Gene Pulser Xcel 1 (BI10-RAD)
cglf(Cement Gland #1 series Full

length library ) 576

96 9% x 6 cglf#l 6 EST

cglf#fl 6 576 EST
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RNA ds cDNA Super
SMART PCR cDNA synthesis kit (BD Clontech ) ds cDNA
Suppression subtractive hybridization Diatchenko et al., 1996
Clontech PCR-select cDNA
subtraction kit

Clontech PCR-select cDNA subtraction Kit

DIG PCR DIG probe synthesis kit
(Roche Diagnostics ) 1st PCR
cDNA PCR
2nd PCR
576(96 x6  cglf#1Al cglf#6H12) 0.6N
NaOH Hybond N+ (Amersham Pharmacia Biotech)
subtracted unsubtracted
subtracted unsubtracted DB Fig. 5
5 pg/ml DIG
Easy Hyb Roche Diagnostics 42
X SSC, 0.1% SDS 2 0.1XSSC, 0.1%SDS
68 2 DIG Luminescent Detection kit
Roche Diagnostics LAS1000(Fuji film)

Image Gauge software(ver 3.12, Fuji film)

DNASIS Pro ORF
DNASIS Pro(Phred/Phrap option ) in-house
ORF

WEB
http://www.cbs.dtu.dk/services/SignalP/

http://www.ncbi.nlm.nih.gov/ http://ebi.ac.uk/
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14-3-3 receptor for activated protein kinase C (G protein 3
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QM protein

ribosomal proteins, elongation factor-1

mitochondrial proteins
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cDNA 96
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Fig. 4. An example of differential screening
(See details in the text)

Table 1. Summary of the differential screening

305] 53%

8 1%

191 33%

116] 20%

19 3%

56] 10%

72] 13%

Total 576] 100%
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cDNA

576 Table 1
305 53
133
172
cDNA 576
30 (172/576)
SDS-PAGE
36k, 57k, 110k Fig. 5
A B
Car. TI Ca.
o /g ‘ 57k
= -H ' -'n-.. — — g i L W Z?U “““““ 3?0 “““““ 4(‘10 “““““ 5(‘10‘ . ‘5‘4‘932
L : | qydmphuhimy Hopp & Woods, Average=0.376147 ‘
— — 1
, Rl o 110k ™= : . -
bt =" e 548 aa. 1-24 Signal peptide
) *== 57k Hydrophilic protein
= = —-= [ 36k
—
rr K 36k 1 10 20 30 Blaa
P | Sl
r "
— — - — i f ¥ ’

380 aa. 1-16 Signal peptide
SDS-PAGE 11% Hydrophobic protein

Fig. 5. Genes encoding two cement gland specific proteins, 57k and 36k were
determined. A. SDS-PAGE (11%) profile comparison of cypris organs. Car: carapace. Tl.:
Thoracic limb. Cg.: cement gland. B: Hydropathy profiles and some characteristics of

57k (top) and 36k (bottom) cement gland-specific proteins deduced from the sequence of
the cDNA clones.
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Identification of genes expressed specifically in the cement gland of the cypris
larvae of the barnacle Megabalanus rosa.

Keiju Okano (Lab. of Cell Biology, Akita Prefectural University)
Shougo Matsumoto (Lab. of Molecular Entomology, RIKEN)
Atsushi Oonishi (Lab. of Molecular Entomology, RIKEN)
Ryusuke Kado (Sch. of Fisheries Sciences, Kitasato University)

Yasuyuki Nogata (Abiko Res. Lab., Central Res. Inst. of Elect. Power Indust.)

The permanent attachment of the barnacle cyprids is initiated by the release of special
adhesives, the so-called cement. The cement is stored in the large secretory granules found
in the cells of the cypris cement glands. Although the cement has been thought to be
composed of proteinaceous mixture, no group has ever been purified. No gene related to
them has been cloned. To identify cement genes, we have characterized clones expressed
specifically in the cement glands of the cypris larvae of the barnacle Megabalanus rosa.

Total RNA was extracted from 100 cement glands isolated from 0-2 days old M. rosa
cypris larvae with NucleoSpin RNA 11 kit (Macherey-Nagel). A directional plasmid cDNA
library was constructed using Creator SMART cDNA library construction kit (BD
Biosciences) with SUPER SMART cDNA construction technology (BD) for preparing ds
cDNA. SSH probes were constructed from the cement glands (tester) and carapace (driver)
of the cypris larvae of M. rosa with PCR-select cDNA subtraction kit (BD).

5'-one pass sequencing and differential screening by SSH probes, of 576 randomly
picked clones from the full-length cement gland cDNA library, revealed the unique nature
of expressed genes in the cement glands: 1) About half of the clones were found to be
cement gland-specific. 2) Some highly expressed, cement gland-specific clones have so far
no homology to known genes with potential signal peptide sequence. 3) The two groups of
clones, potentially encoding cement gland specific proteins, 36k and 57k respectively, were
found.

Identification of cement genes and elucidation of cement hardening mechanism will be
beneficial for the development of new adhesives working in salt water environment and

anti-biofouling.

- 223 -



	0313-J
	0313-W



