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STUDY OF BOTTOM SEDIMENT IN THE INNER PART OF THE ARIAKE SEA
- FOR THE MODELLING OF SUSPENDED SEDIMENT TRANSPORT AND
EXPLANATION OF THE ACCUMULATION OF FINE PARTICLES-

AT —1 « HEPEEVE2 « BOKPE—2 « AR E W54 - SR TG D
HEHZFER « REBIE RS - [IASET - IJJ FRI—8 « ARLP e

Koichi YAMAMOTO, Kenji YOSHINO, Yuichi HAYAMI, Takashi KASAGI, Hiroyuki HARADA
Takaharu HAMADA, Koiciho OHGUSHI, Fumihiko YAMADA, Soichi YAMAGUCHI and Katsuhide
YOKOYAMA
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By reviewing previous researches and our own research on the bottom sediment distribution in the inner
part of the Ariake Sea, it was clarified that the accumulation of the fine grained sediment occurs in almost
all areas. As for the eastern part of the Ariake Sea, riverine fine sediment caused mud content rising for
bottom sand-mud mixture. On the other hand, clay with marine organic matter accumulates in western
inner part of the Ariake Sea. From the acoustic survey result, the accumulated clay on the bottom of the
Isahaya Bay mouth gradually filled the submarine valley around the Takesaki Island. For the modeling of
the suspended sediment transport, mapping of the resuspention limits and measuring of the settling
velocity of the suspended sediment were performed. The resuspention limits in the Ariake Sea could
estimated by the clay content and vane shear strength of the bottom sediment. Settling velocity of
suspended sediment in the Ariake Sea and Chikugo River Estuary were proportional to the square root of
the concentration of suspended sediment.

Key Words : Fine sediment, |sahaya Bay, Sonar, critical shear stress and settling velocity
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The Characterization of Extracellular Polymeric Substances
in Ariake Sediment and Its effects of Stabilization of Sediment

JRETESE « LA« dKA—
Hiroyuki HARADA, ~ Kouchi YAMAMOTO, Yuichi HAYAMI
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The extracellular polymeric substances(EPS) of Ariake Sea sediment were isolated from Ariake Sea sediment.
Distribution of mono-carbohydrate and uronic acid determined. The soluble EPS fraction showed distribution
of monosaccarydes with Galactose, Glucose ,xylose, ,thamnose, fucose ,and size distribution showed
polymer of around 10°-107, and monomer of 10° Da. The relationship water content, the ratio of
chlorophyll-a/feo pigment and carbohydrate were maintained in summer to winter. Result of rheological
experiment that EPS ,Slurry with EPS and sediment behave as viscose, non-Newtonian flueids, . Flow

curve for the slurry were unidentical and effects of the addition of EPS  in the presence or absence of Ca**

KEY Words Extracellular Polymeric Substances, ~Ariake Sea Sediment, Rheology, Stabilization
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Effects of hypoxia on macrofauna in the inner part of Ariake Bay
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We investigated the combined effect of salinity and hypoxic stresses on macrofauna in Ariake Bay.
Grab samplings were conducted before- and after-hypoxia at 10 stations in two areas with different
regime of salinity fluctuation but not differed in severity of hypoxia. Species richness, abundance, and
biomass significantly decreased after the stresses even if sediment condition was taken into account.
Multivariate analyses showed that the community structure significantly changed after hypoxia, and
variation in the community structure among stations was also increased. However, the degree of those
changes did not differ depending on the presence of salinity stress. The dominant species survived during
the stress period was opportunistic species such as Theora fragilis, Capitellidae spp. and Paraprinospio
cordifolia, which is typical of hypoxia-stressed area. These results suggest salinity stress is, if any,
subsidiary compared with the hypoxic stress in the macrofauna in Ariake Bay.

Key Words :Hypoxia, Inner part of Ariake Bay, Macrofauna, salinity fluctuation
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# 4. CAPHif & EEREOFRIREL
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4 Axis 1 Axis2 Axisl Axis?2
Pl #/N~=aHhA4 -0.184 -0.039 0225 0.099
P2 AT HAF} spp 0.247 0.174  -0.296 -0.041
p3 Paraprinospio 4.0 04 L0375 -0.064

cordifolia

C1 Corophium sp. -0.237 -0.097 0.261  0.137
C2 ALY 0353 -0.024 0356 0.141
C3 Photis sp. -0.245 -0.082 0265 0.122
Bl Y AZHA -0.077 -0.224  -0.056 0.148
B2 FI/FHA 0285 0332 0367 -0.261
B3 bAX/a7HY 0331 -0.162 0288 0418
B4 HLARY -0.011 -0.184  -0.097 0.267
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5. FEFEDsplit-plot ANCOVAZR

vAH sa 7 IaTbEHH FIINF A

df MS F P MS F P MS F P
KYEFI AR
Log(% %) 1 0.772 0346  0.564 3.858 2332 0.145 1.194  1.632  0.219
)7 1 0.055  0.025  0.877 6.842  4.136  0.058 13.554 18.527  0.000
e 17 2.232 1.654 0.732
KENER
Log(% %) 1 16.345 51.688  0.000 0.009  0.006  0.939 6.192 5400  0.033
Z=Hi 1 2.171  6.866  0.018 14291  9.063  0.008 1.645 1435  0.248
FEiXTUT 1 0.011 0034  0.855 2.855  1.811  0.196 0418  0.365  0.554
R 17 0.316 1.577 1.147

SR HA ZEHH1 A~ HA
KYEMER
Log(% %) 1 0.141  0.088  0.771 1243  1.448  0.245 0.058  0.038  0.848
)7 1 1.854  1.154  0.298 2.867 3.338  0.085 1.547  1.007  0.329
e 17 1.606 0.859 1.536
KENE R
Log(% %) 1 4797 1335 0264 0.331  0.568  0.461 0.000  0.000  0.994
Z= 1 7.622 2121  0.163 0954 1.636 0218 0.884  1.518  0.235
FHiXTUT 1 17.347  4.827  0.042 0.020  0.035  0.855 0.046  0.078  0.783
AT 17 3.594 0.583 0.583
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RUAA 514 648 T XUHA 63 35.8
ExAH/a7HY 103 13.0  Paraprinospio cordifolis 31 17.6
YLK 48 6.1  Capitellidae spp. 23 13.1
AT hA 22 28  AI)IwdhA 18 10.2
Capitellidae spp. 15 19 EXH/a7HY 10 5.7
FI/INFHA 11 14 EALYTVHZ 6 34
Paraprinospio cordifolia 8 10 ka4 hY)F=a 6 3.4
ZDh 72 9.1 =itk 19 10.8
a&t 793 a&t 176
R4

Corophium sp. 1999 765 L RXUHA 405 62.2
EXh/a7HY) 144 55  F3/NFHA 122 18.7
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CHANGES OF THE PHYSICAL PROPERTIES OF THE COHESIVE SEDIMENT
IN THE INNER PART OF THE ARIAKE SEA

AEE ST e BEEC - IR 0 R R
WK 7 - EH 2R - KA —A
Takashi KASAGI, Katsuki KOGA, Koichi YAMAMOTO, Kenji YOSHINO, Yuichi
HAYAMI, Takaharu HAMADA and Koichiro OHGUSHI

Ve K2 T2 F SR (T840-8502 {8 AT 18 H) 7
2T PR R LR (R k)

S (T)  EATEE ARBRATIE e =2 b (FL)
U k) HERFIEKEIER AUERAMET Y2 b (L)
O (f) WERFHEHIR AWBRAE T =2 b (FL)
bl (1) BT AUBRAIE T r Y =2 b (AL
TTHE emRpesss BIEmat TR (R L)

Vertical shear strength distributions of the surface cohesive sediments were measured to clarify the
sediment transportation in the north Ariake Sea. The extreme wave by the typhoon 200613 re-suspended
the sediment of the north Ariake Sea, Japan. After the extreme wave by the typhoon, surface soft cohesive
sediment on the mudflat was obviously eroded and showed low Eh. In contrast, soft cohesive sediment
was accumulated over 10 cm on the surface of the offshore sediment and it showed high Eh.
Simultaneously, large amount of suspended sediment transportation toward offshore was observed by
ADCPs when the typhoon hit the north Ariake Sea. These facts show that a sudden great amount of the
sediment (5-15 tons/m) was suspended from the mudflat surface by the typhoon hitting, transported
toward offshore, and accumulated on the offshore sea bed. The possibility of these sudden accumulation

of the sediment may influence the habitat of bivalves.

Key Words : Ariake Sea, sediment, typhoon, viscosity, bottom mud
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SPATIALAND TEMPORAL VARIATION IN SUSPENDED SEDIMENT YIELD
IN THE CHIKUGOGAWA RIVER BASIN

REILPSEE « (LA —2
Katsuhide YOKOYAMA and Koichi YAMAMOTO

W (D) FERTHOUEEdZ WA 2 — 2 (T 192-0397 HRUER/\ EF- R AR 1-1)
Ml () PBESOFEE AVMEHRAIIZE T 0y =7 b (T 840-8502 P R/ A ERT 1)

Turbidity was measured continuously and suspended sediment samples were collected at the 17 gage stations in the
Chikugogawa River basin, the suspended sediment budget and the characteristics of sediment rating curve were
studied. The suspended sediment load was integrated for flood period of 2006, the sediment budget in the whole basin,
the reservoir sedimentation by fine solids and the additional sediment supply to the flood water by river bed
erosion in the estuarine channel were explained. The sediment rating curve for each stream were developed, it is
shown that the coefficients of power function were affected by the watershed conditions such as topography, land use
and rainfall. The annual sediment yield estimated from sediment rating curve after 1970 was 265 X 10°kg, the deposited
fine sediment on the estuarine channel bed is 4 times as large as the annual sediment yield.

Key Words: turbidity, SS, sediment budget, sediment rating curve, sediment process in estuary
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ANALYSIS OF THE OCCURRENCE MECHANIZM OFHYPOXIC WATER IN THE INTERIOR
PARTS OF THE ARIAKE SEA USING A TWO-LAYER BOX MODEL
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In the present study, the occurrence mechanism of hypoxic water in the interior western parts of the
Ariake Sea was investigated by the two-layer box model on the base of field observation data and Saga
Prefecture research data in 1972-2000. Seasonal variations of flow structure, vertical diffusion coefficient
and biochemical oxygen-consumption rate in the study area were clarified. The physical and biochemical
oxygen-consumption processes, which related to the temporal variation of dissolved oxygen (DO)
concentration in lower layer box, were evaluated. The analytical results showed that vertical diffusion and
biochemical oxygen-consumption contribute greatly to DO concentration in lower layer box during
summer season, and 83% of DO was supplied to lower layer box by vertical diffusion.

Key words : Ariake Sea, DO, Hypoxic water, Box model, Advection, Vertical diffusion coefficient
Biochemical oxygen-consumption rate
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St.l 1.25 0.78-1.67 1.41-2.30
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(1.08) (1.29)
St.l 1.25 0.00-1.73 0.62-2.36
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2006 St.2 1.09 0.00-2.16 0.16-2.32
(1.21) (1.37)

Numbers in brackets indicate the averaged value.
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STUDY OF NITROGEN CYCLING IN THE TIDAL FLAT OF INTERIOR PARTS

OF THE ARIAKE SEA— HABITAT DISTRIBUTION OF DENITRIFIERS AND
DENITRIFICATION ACTIVITY —

RRILZSSE " - WHEEVE? - HE S - ARG - JREeR
Masumi KORIYAMA , Masahiro SEGUCHI Akane KOGA, Koji KIMOTO and Toshio BANDAI

VR BRI B

PR EERTFER
RIE BRERFERFR

MEBRYE: RYBEREITER

LRI BR BB ERE (T840 - 8502 M THAEMT 1 Fih)
PRI BRBE R AR, (T840 - 8502 B THAHEMT 1 i)
WA EFER (T840 - 8502 P HHASLEHT 1 2 1)
&L e (T840-8502

P TIAENT 1 3 Ht)

The spatial distributions of denitrifier numbers in a tidal sediment in the interior parts of the Ariake Sea
changed largely with the properties of tidal flat and seasons. The denitrifier numbers in summer were many
in the muddy tidal flat in the interior parts of this bay and about 18,000MPN/g-dry on the average. But, its
numbers were few in the sandy and mud-sandy tidal flats in the east and west coast areas and about
1,700MPN/g-dry on the average. The vertical distribution of denitrifier numbers in the muddy tidal flat was
high near the surface layer where Eh was almost zero in summer, but its distribution decreased in winter
under the aerobic condition and spring under the anaerobic one of the bottom sediment. The denitrification
rate in the muddy tidal flat changed largely with time (0.35-13.86mg-N-m?-day™). The denitrification
activity in the muddy tidal flat was assumed to be affected by the environmental factors and substrate

concentration other than the denitrifier numbers.

Key words : Ariake Sea, Tidal flat, Denitrifier, Denitrification rate, MPN method, Acetylene

inhibition methods
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J-Science LAB) Bk %4 —b+7 F 7 A% — (SWATT,
BLTEC) Z MV 7=.

3. HWREUEBE

(1) BEFBEICHITIHEEZRROLEMS

B1-2 o, AR 14 #S1238155 2006
iF 8 H KLU 12 HDJEEZRE (0~4cm) DIE DSy
iz m Uiz, KB RE O EEROZFEOHERIL, 44
FICE o TRELE o2, L, BRI, £Zi
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0, BEORUFEMRO AL T KEL, £FOT
DL/ NShoT-, bbb, SRR, FICEFRICE
WTIEREBEERELELTHEEZOND. — 77,
Org.-N }, (X Org.~C 1%, AT E TR O E
ST RTAHEAN RSN, ZhiE, #itoe2%<E
te, BIREOROHLSIFEFIECIIC L TEE B

45
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IYFRIEVEIC RN D ZERNEL, KB OAHY R
X DENELTD EHEZRIND. &5, 6 Bzl



T, BYEE Org.-N OFEBMDEL, AllNKED
ST=M, EIRFE Org.-C OFEMEIFEL, At /&
Mole. ZOXHBRMER T DM oD, 6 A2
HIED 12 AS8 A, 11 A ~OBATHIO -9, i #f
DO HFEIAHER DS DO BIFRICK B L T2 &E 2 B,

(2) RETHBICBITA2REEROMNESR

BE-6 & O'E-T 12, QIR HIEE h o
EHEH, Eh K OVRIRO VI ORREE LA R LT, 72
B, FHREFEEL, FERENHES 10ecm £T 2cm
ORI AR ERFB O EIETHS. FEIMEE
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1%, 2006 4E 5 H, 2007 4E 1 H I —BEAQICH L7223,
AL TR, NH-N OX57e /a2
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EERBFREIZHEITL2EM DR & DT DFHE
DURABILITY OF SAND CAPPING EFFECT IN THE INNER AREA OF THE
ARIAKE SEA

JEOEFNL - NfE B2 - WED EVES - BRI 3L
Tomokazu HARAGUCHI, Osamu KATO, Masahiro SEGUCHI, Masumi KOORIYAMA

A PR
2l R KEA RIS

iy e b AR BE R (T 840-8502 B HiASFENT 1 i)
s A R R (T 840-8502 P TACEMT 1 K Hh)

S EKEEEE  BEIEM R (T840-8502 (EETHIAENT 1 2 H1)

The sand capping method appears to be useful for improving the environment of bottom sediment in
the inner area of the Ariake Sea. It is usually thought that its effect becomes dull in only a few years. The
present study investigates the secular change of the bottom sediment environment in sand capped
sections, which were constructed by Saga Prefecture from 2001 to 2003. The relation between the
habitation of benthos and the grain size distribution was investigated. Species, population and weight of
benthos at sand capped point were obviously larger than non-capped point in northeastern spots of the

inner area.

Key Words : Sand capping method, bottom sediment, benthos, grain size distribution
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CHANGE IN TOTAL IRON CONCENTRATION AND ENVIRONMENT
AT COASTAL AREA OF THE ARIAKE SEA

H#$EBAL » Abdul Ghaffar? » {5 R ELBES « KM —1 -
TEHZETR « LUARFE—S « BRILI4E 3

Masaaki TABATA, Abdul GHAFFAR, Shingo HOMI, Yuichi HAYAMI,
Takaharu HAMADA, Koichi YAMAMOTO, Masumi KOORIYAMA

Ipnps (el K se BT AERRE M E (LAl (T840-8502 M iAERT 1 FHh)
2PE PR TR RAIER = XL ¥ — W BRI (T840-8502 {2 THASFENT 1 % ih)
SRR TR B LR (T840-8502 1/ AR 1 7% H1)
At KRR AWERAMIE Y Y e b (T840-8502 e THAERT 1 % ih)
i (T) Pl Kbl AR ATIE T2 x 7 b (T840-8502 (2 iAENT 1 % Hh)
Ofy () PmREINE  R EEREEARL (T840-8502 Ml TiAERT 1 % ih)

Total iron concentration in the Ariake sea was determined for the samples collected at different depths of 1, 5(4),
10, and 15 m and of 1m from the bottom and on 7 different points from June 30 to August 25, 2006. All samples
were acidified by addition of ultra-pure hydrochloric acid (1 mol dm™). The concentration of iron was determined
by a graphite farness method using a Hitachi Zeeman Polarized Atomic Absorption Spectrophotometer. High
concentration of sodium chloride interfered the determination of iron at ppb level. The interference was removed by
addition of ultra-pure nitric acid to the samples before determination, because NaCl easily vaporizes as HCI from
acidic solution at a preheating process (750 °C). Iron involved in the unfiltered sea water was a range of 700 to 30
ppb and the concentration depended on weather, the distance from the coast and sea depth. High iron concentrations
were observed on the sky days after big rainy days. The dissolved oxygen (DO) and plankton (Skeletonema
costatum) showed high concentrations after the rainy days. As the serious hypoxia occurred in the summer, 2006,
the change in total iron concentration is discussed from the points of view of DO and plankton.

Key Words : Iron concentration, hypoxia, DO
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As an interim report of the 5 years project study, recent works are organized and a hypothesis about the
generation mechanism of the environmental crisis in the inner area of the Ariake Sea (increase of red tide, increase of
transparency, sediment property change, decrease of bivalve catch, hypoxic formation of hypoxic water mass,
instability of laver culture and decrease of fish catch) was constructed. Based on the hypothesis, the themes of the
future studies with numerical simulation models are shown. The hypoxia in the inner area of the Ariake Sea is
specially focused on in this report. There are 2 types of hypoxia occurs in this area: 1) freshet type and 2) bottom
intrusion type. Only the freshet type hypoxia was observed by the Fisheries Monitoring Program (Senkai-teisen).
According to this data set, there is no sign that the hypoxia increased inter-annually in 1990s. The bottom intrusion
type hypoxia is generated by the intrusion of cold saline water from offshore. The origin of the intruded water is the
cold dome formed over the bottom off Shimabara City to Takesaki. The bottom front formed between the cold dome
and the inner Ariake Sea bottom water intrudes toward the bay head between spring and neap tide to strengthen the
stratification. It stimulates the formation of the bottom intrusion type hypoxia. Therefore the DO of the cold dome
would affect the hypoxia level in the inner area of the Ariake Sea. The sediment transport from the Isahaya Bay to the
inner area of the Ariake Sea is also documented. It is possible that the red tide increased in the Isahaya Bay after the
construction of the dike induced the increase of organic matter transport to the inner area of the Ariake Sea.

Key Words : inner area of the Ariake Sea, environmental crisis, hypoxia, freshet, bottom intrusion
cold dome, sediment transport, Isahaya Bay
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Toward the Solution of Environmental Problems in Ariake Sea with Numerical Model

1 2 3 4 5 6

Takaharu HAMADA, Takayuki MIURA, Koichi YAMAMOTO, Yuichi HAYAMI, Soichi
YAMAGUCHI, and Yusaku Kyozuka
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We have developed Ariake Sea numerical model based on FVCOM. The current model reproduces well
the development process of the river plume over the head of Ariake Sea after flood. In addition,
influences of spring-neap tidal phase, flood-ebb tidal phase and wind direction on the time scale of the
stratification in Isahaya Bay are examined by the current model. The sediment module has been modified
to treat cohesiveness. At present, the model and the calculation condition for sediment transport is too
simple, however, the area of erosion and deposition obtained by the model corresponds to the distribution
of critical erosion stress obtained by a field survey. For further improvement of our study, the model
should be developed and modified to fill conservation lows because it enables us to the quantitative study.

Key Words : Numerical modeling , FVCOM, river plume, hypoxia, sediment transport
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RUNOFF AND POLLUTANT LOAD MODELS IN THE RIVER BASINS OF
CHIKUGO, KIKUCHI, SHIRA AND MIDORI AND ESTIMATION OF
POLLUTANT LOAD FROM EASTERN SAGA CREEK AREA BY USING GIS
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In this study, runoff and pollutant load models, such as chemical oxygen demand, nutrient etc., are
constructed for the Chikugo River, Kikuchi River, Shira River and Midori River basins by using GIS. The
models can reproduce the observed runoff and pollutant load efflux successfully. In the calculation of
pollutant load, relations between day-averaged water discharges with day-averaged pollutant load
concentrations are obtained. Furthermore, pollutant loads and water volume drained from creek area in
the eastern Saga Plain are estimated by using GIS and pollutant load factors. The calculated pollutant load
concentrations drained from the creek agree the observed ones in the irrigation period only. As the
concentrations in the non-irrigation period differ from the observed ones, a utilization of the creek must
be investigated in detail including double-cropping.

Key Words: runoff, pollutant load, GIS, river basin, creek, pollutant load factor, irrigation period
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ON CURRENT AND SEDIMENT TRANSPORT
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The loading measure of the material that flows into the sea from the river requests from the flow rate and the
material density measured from the estuarine basin in the upstream or is often estimated by the basic unit law.
However, there are possibilities that the outflow is greatly different in the estuarine basin upper pole of kidney and
the mouth of a river if the chemistry and the living thing change are received in the tide river channel. The effect of
the filtration of seawater in the tide river channel in Chikugo River was attempted in 18 fiscal year and the
recognition was attempted quantitatively by the site investigation and the data analysis.

This time, the examination was done to Midori River and Kikuchi River which were other class A

riversat the spring tide.

Key Words :@ Ariake Sea, Estuary, Suspended Sediment,
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FLOW AND ITS TEMPORAL CHANGE IN THE INNER AREA OF THE ARIAKE
SEA

HAAl— - R
Soichi YAMAGUCHI,
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Takaharu HAMADA, Yuichi HAYAMI, Masahiro SEGUCHI, Koichiro

OHGUSHI
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There are many environmental problems in the inner part of the Ariake Sea such as increase of red tide, formation
of hypoxia, decrease of particle size of the bottom sediments and etc. Although these phenomena are
closely related to the temporal changes of flow and wave field, these changes have not been made clear
based on field measurements. This study provides the characteristics and temporal changes of flow and
wave based on field measurements that has been conducted from 1975 to 1998 in the inner area of Ariake
Sea. The current decreases by 23 % due to the nori aquaculture conducted during autumn and winter
season. The current speed at the flood tide temporally decreased from 1985 to 1997. Significant wave
height (SWH) is highest in summer and closely related to southerly wind speed. SWH temporally
increased due to the strengthening of southerly wind from the latter half of 1980°’s.

Key Words : current, significant wave height, temporal change
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METHOD FOR DETECTING AND MONITORING OF RED TIDE
BY MEANS OF MULTIPLE EARTH OBSERVATION SATELLITE DATA

AT
Kohei ARAI
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Ph.D., Professor, Department of Information Science, Science and Engineering Faculty,
SAGA University, Saga 840-8502, Japan

Method for detecting and monitoring red tide with multiple Earth observation satellite data is proposed.
Relatively low resolution of Earth observation satellite data such as Advanced Very High Resolution Radiometer:
AVHRR as well as Moderate resolution of Imaging Spectrometer: MODIS can be acquired a couple of passes a day
while high spatial resolution of Earth observation satellite data such as Thematic Mapper: TM and Enhanced TM on
Landsat satellite as well as Advanced Spaceborne spectrometer for Thermal emission and Reflection: ASTER on
Terra satellite and High Resolution Visible: HRV on SPOT satellite are not so frequently acquired. Although it is not
so easy to detect red tide with the low resolution of satellite data in detail, once some evidence of red tide is roughly
found then it is confirmed with high resolution of satellite data of which is occasionally acquired coincidentally.
Through the experiments during five year monitoring with Terra and Aqua/MODIS together with SPOT/HRV,
Terra/ASTER and Landsat/TM and ETM, it is found that the proposed method does work to detect and monitor red

tide, in particular, Chattonella supp which occurred in Ariake sea area in August 2007.
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BT % e 5y iR @Fy%ﬁ%%*ﬁ?@ Lk Z A,
SPOT/HRV 23 e b irWMVBHEIH B H 11 HD ICBIHI L T\ D =
EEMER L, M%ET — X EHWTE ViR v b RT
DATERER L, PR ERABIKERRE &2 — DRt LT
WHT Y MR IO R L, K< BT 52 &
AV LT,

2.2 HRPEHR

Ve RG B0 D OB A &) &, 1948 A
FAOKIRIT ALY bR <, AIRECRIT 53R
KIRDAEL Y H2ERESW LR TE T, 20
F R KRV R Terra, AquatSH OMODIS ¥ > 37 SRR
LCW5, F/=, TH Va8 H o THEROE
B3 | EINENEH) - 7238 H 2 H OB RS 21T
RPN Z & BHERL TS, SHI2, HERIZH
WTHRBRIZSA EaIRFFEL Y £ %< 2o Tn5,
HIREOFEZ B L2 RxB2007457 H FajH 58 H D]
OWFEIREEIIHEL Y bE<HBEL TS Z L2 iEd L
77o bbb, AL Z O, FRIFRASIE A A
TW=Z L5,



I LU, R TH6HMIE/ml &8 H 11 H LAKE,
KGN LTz 2 & D35,

F KR, LEHE, SR, T U0 b UrhERE (AR T
TSR
© KRELE (BREEHSE)
x RO i B

7812878238 | 7A31e] 8E6E [7B128]7A238 | 78318] 8R6B
B448HE | 249 | 284 | 268 | 309 73 | 168 | 203 118
emLiEaE| 248 | 204 | 270 | 202 656 | 127 | 202 | 181
2208We | 246 | 292 | 264 | 301 61 | 136 | 208 | 1141
AENENE | 245 [ 281 | 287 | &i2 48 | 163 [ 202 [ 108
355BME | 261 | 288 | 287 | 317 41 | 173 | 201 | 108
4788HE | 247 | 289 | 284 [ 209 74 | 169 | 201 | 102
5035iE | 246 | 274 | 284 | 301 114 | 181 | 199 08

i 248 | 284 | 284 | 3813 74 | 172 | 197
TS 248 | 285 | 279 ; 67 | 161 | 202 | 109

TEET | 267 | 277 | 277 | 290 )| 160 | 165 | 165 || 195

O FB/E ON) &SI ERE  (BREHEE

DIN(ug-at/L T5UDFUHRE (mi/m%)

7812878238 | 7A318] 8A6B |7R128|7E238 | 7A318] 886H
644SME | 661 | 184 31 | 348 168 30 46
e=T)igmE 714 [ 274 | 113 | 167 83 11 34
220SMWE | 698 | 269 84 | 155 286 13 27
EEBEE | s27 | 130 37 6.1 115 32 16
3558HE | 774 17 07 18 125 44 14
428SiBE | 685 12 08 6.9 118 27 13
503SHe | 468 341 o7 54 464 48 | 17

I 576 77 07 :

283 75
B 659 | 118 37 Y110 206 35 EXl
gt | 214 | 102 | 102 78 ) 22 19 19 36

* TEBESTRAFEDDTR EFTO1 BFMOVIETT,

alal|slolo|vwo|a

UL P ) sagiess new LTI TP P

Lot S & i i X4 kiR, HE, SRR, 770 bR (e
(b) 8A11H AR RS
X3 8HI0B LU BITEERFICEB W TZE0E LT

MODIS (250m) -t > i (FRFRALERER) (2 & 5 o v bR T 504

ks T
S - usSmior
ZES C SHEel ELE

\ ynsb3M 4,660 280/l |

AFVHET 235-5L 52,000 #EE3/ml
B0 300 06,000 $EEN/mi

VR RATI /K PEIR B o & — s D3RR 252 T 72 7KL
WEE, DINKB KOS T 07 R oikBama i~ Cab L%l
(R T LD IZ8ABRITKIT B DI 4% Fal -
TWAZ EBNDND, ZNLOERLRIFRKATTRT LB
D THY ., ABRMEEERI O ARDICERE STV D,
F 7o, REARBIKPENIEE o 2 — B OHHE L ChB T+ b
F T ERI LAUE, 8 H6HIZT TIZ4660a/ml & D
X MRTERZ TN D,

ZOEHZL Ty MR T OMIEEDMER L, ZD5y
FWNIENY . SHILHICE—ZIZE L % bh D,
F72. 8HI4BIZEAS L7zTerra/ASTER/VNIRDT —4 (X [X5 8HBHIZHIT 23+ b 7504 REARSUKERTE v 2 —
6) WD E Y PR TRAITICK L= Z EngEbi, 8 Billeb)A 1)

AT HIZEBT B EAHKEERBLE o & — ORI

AFLEET 3A9-4L 103.000 #ERE/m|
|
F-HIARY 3k 82,000 $BE/m

97



BT, ZNLBEOMODIST — X2 L A= ZFERN G
¥ MR TZIISA0BEICERA L, 24HEE ThHOMIT
YR Zfgey. 2TAEICKRBE L2 Z & 2MER LT D,

X6 8H 14 HIZHUE L7~ Terra/ASTER/VNIR (Visible to Near
Infrared Radiometer) 7 —# (({F) & - BR B MMM = >
2 —)

M onlie/ml]

X7 SALITHIZRBIT ST % b3 7 HladonAn (g RAa B KE
PRI & —ENEB YA )

3. RHE=4 1T hHE

98

PRSI Terra, Aquafdiit T — & DG W it% %
HEHLTEY, MDIST—X ZFFE=4 L, BEND
EmZEMafiier 7 — 2 2 AT L CHIT T 52 &
WZE D, AERREELERT L2 ENRRICRD &
EBEZTCWD, Tebb, RliTEOTIEE LT,

(1) PERFB TR SEORE 2 d 5 HERBLHIf 2
ZAGALERERE (2 T2 15 T & DR Y OMODISIE
LkmDZEM 3 fRRE 7278 B4 B A E A B T X 5,
ZOT—=E2PEADED N REE=H 1,
RO FIRETHRD,
—EZOIRENEN T D RS FREED E D
ALOS/AVNIR2 . Terra/ASTER/VNIR . SPOT/HRV .
LANDSAT/ETM+HE D& 5 — 2|2 L » CEEfi %
T 5,

(3) fERRMEEIC M &, B, BOKEHIERRELTT O,
ERET Do

@)

Ao

4. bEhx

8H10, 17 B2 HChattonela spp D A BH/KE
R o X — DA AR £ 8 H 11, 18 B ICHUS L 7= fi 2
F*— % (SPOT/HRV, Terra/ASTER/VNIR) 7> HHERE L7-45340
ITHBDTIN—EE LT\ 5, £, ZOBOKEIZDS
W T HMODIST — & D BHETE U 7= 45 Af 1 38 AT B /K
PRWl 2 —DfE A L L &L TRY, £ 5
HERBOFERHE=42 YV 7ENEITHDHZ LR

ARy R

BEE KR, HE. $EE TS50 FUABRET—
5 % IR V- B A A R TR R
DEEELET,

SE R

1) TAN C N, ¥R 0 GIS LECEFTRORPE=42 Y T ~D
S HTIMEE 36, 5, 376-379, 2004.

2) NEME, ILARRIR, AR, faAE, KEORMIZEIE-S<
HYREHCBIT D/ VB I OEERETZ > 7 b OHfEfliotsR
DRI, HEORIFE, 13, 2, 173-183, 2004.

3) LEHIE, AHESE T /N T, BGL 10—, MATE, /NG
T, RS, /MR, ARSI 3T IO AR
FAKBLIS K OGRS AR L S OBIR, ORZE, 12, 3,
291-305, 2004.

4) BIREEE, BRTORERZ, fex AV, A RIEYE, AU DK
EEBOIEEIR, TR, 50, 2, 971-975, 2003.

5) FHFEE, HIERBREE I E TR - 2007 I C 451
L% NRTARE-. BARY E— M v JEagk,
27, 5, 496-497, 2007.
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STUDY ON TYPEII RESTRICTION ENDONUCLEASE OF LACTIC ACID
BACTERIA ISOLATED FROM THE ARIAKE SEA

DS B - I EZET O RT R - EAREETE  EEE—
Fumio KATO, Yoshimi NAKAGAWA, Genta KOBAYASHI, Yukihiro TASHIRO, Kohzo KANDA

Vst s KR ge B AR R
2 e A R R R AR

(T840-8502 VA AL 1 )
(T840-8502 2 AT 1 %)

Spmpl KRS HIEAAHIE T e Ve 7 b (T840-8502 P iAERT 1 % Hi)
Apnil PR CRIAT (TR ERZE E) AR AR 7 0 Y= 7k (T840-8502 P ifiAFERT 1 % Hy)

Typell restriction endonuclase activity in over 200 strains of lactic acid bacteria isolated from the
Avriake sea at 30°C was investigated. The endonuclease activity was found out 17 strains among tested
strains. Leuconostoc mesenteroides isolated from Ariake sea produced a novel type Il restriction
endonuclease designated as LmsRI. This enzyme could cleave several DNAs but had no cleavage site
for $X174 DNA. This study is the first report on the production of type Il restriction endonuclease by

Leuconostoc in the world.

Key Words : Ariake sea, Lactic acid bacteria, Typell restriction endonuclase

1. [IC®HIZ

TTRU I RREESE T SDNASEESEL SR D /R ) o R e — MpEiE
e U CUWr oEERY ©, Bin T TAICR HEE
R e LTS < HIRESh, FIHESh TG, ZoEE
FITMIUZA DN (B2 NI T VAT 7 —) B
BATLOEHT-DDL AT LA THY? . HilaE & D
DNAITX )G d B A F T —BTAF AT 5 Z & TUIlr&
NDOEFFHLTEBY ., ZASITHMEOHIR - (SR L
ﬂgﬂ‘fﬁ’bfb \53)’4)’5)0

A EBSCR O T, MRFOAM AR LT
52 ERTHOENRKENZ L7 EORHEEH L TN 5D,
Z OHEIREN B 8E LT OERET B TTRIRREER &
MR L, ZTNOORHSERLMNTT D 2 T, AT
RS DHEROLEENN T T ) AT 77—V DA%
DA, BB CHINREESR AR DTN E D
LD S TV DN EMITE LD TRV EE R
72

AR L5 208 U7 M I3k & 7obsE 2 5o
DORBHDEBZ NN, BrlIZnE TIcEDO—
OFFENZ Bantl T & [7] UTTRHIIREESTE D 8 D 2 & 2B

99

SMCLY | MIEE ST DIEEE 2 0°C, 3 7TCRD
55CY &%, FNENOIRE TABREZSME O I
AIRREESRTE ORISR 21T > T T,

AENIFEEE DEEET B NI REERTE OB 21T
I EEHAME L, AUMETEIED H2008KEL EOFLEE
HEaoBEL T, ZILE TITHEFHN 72\ Leuconos toc
JEAHEEIZ DT, Z Ol REER OMRRSOFRR RS D
et a1 TR A W5,

2. M¥ETE

(1) FEEE DB
(a) S¥BfERH 7 v
AIREOAHS OTE GFONTFE, FED) 1 B BB,
4288 . ) A BYBLAEE) 1 CRIES - TREE
SSEER & LTV,

(b) SyHferis it
SYBEREHNSE 2 —1 (R MRS Ba VY, SR
HiNTIFIER 1 SRR T,



#F2—1 MRSE:HH #2—2 TIA4~—HH

Peptone 10 g/L 8-519S 5’ — AGA GTT TGA TCC TGG CTC AG- 3’

Meat extract 8 g/L 1510r— 5 - GTG AAG CTT ACG GYT ACC TTG TTA

Yeast extract 4 g/L feace CGA CTT- 3’

Tween 80 Lol/L ROSHHRRRE# 2 — 3ITRT,

K,HPO, 2 g/L

CH,C00Na * 31,0 59l  %9-3 PORESIEER

Tri—ammonium citrate 2 g/L Reagent Volume (uL)

MgS0, - 7H,0 0.2 g/L Premix Ex Taq(# B 734 4, HA) 25.0

MnS0, « 41,0 0.05 &/l priner Forvard (8-5195) 4.0

Glucose or Xylose 20 g/L Primer Reverse (1510r—feace) 4.0

Template DNA 0.5- 2.0

(o) Bl i% H,0 15- 16.5

O MRS Bz oBERZ D EAIL, 30°CTHEMEELY  Total 50.0
1-77,

@  FRCORFEHRA CaC0, B MRS “PARBFHUCHR L. PCREUIZLA FO4Mt: (ZEHE95°C 30 sec, T=—V v 7
0CTHEHM. BBEWNAITHLT A1/ 77 55C 30 sec, HHET2°C 1 min; 30 cycles) TITZ' TV
v (EETAMET) ORI T TR L R —EY (2596 M F AT, RAY) 2

5’??0 f:o v ‘“Cﬁ—") 7LCO
an=—@FVIZT VT =B LT R A
S5 L. MRS B5H CERE R Lz, e as
@  HEEHR A Doy ERAE (10,000 rpm, 10 min) % 95°C 5 min
1TV, BFHNTEERL > M 3%iEf bk FEAK 95°C 30 sec
Wiz 1 nl Nz, ¥ 7—BiRBRaiT-7-, i 55°C 30 sec _‘ 30 cycles
RO T2 T 2 T —BREtEE OR#1R ik 72°C 1 min —
% HPLC (2 THOFT L, P 50%Ll ko b oz 720 5 min

ABEHE & R L CHBE LT, . . . .
SO TSGR & 1. 2% 7 H o — A7 )VERKEN ik

2) HIRBREHEDR Y ) —=2 LTHMET 23 FefEdk, PRIFERF v b
(a) o5 P QIAquick PCR Purification Kit (QIAGEN, USA) % >
FEORHES U 2 2 BREA IR <, CPCREMEERLTZ, ‘
V= AV, 1O NTPREWN & T A 77— 2 »F » FTA-Blunt
(b) HIPREERIEIE AR 7 ) — = 7k Ligation Kit (=whRrU—> HA) &V TpGEM-T

SSHIEREHE & RS VRS ESHUIZHERE L. —Mpksepg  Lasy Vector (Promega, USA )IZTAZ a—=1 7 %{T\>,
B, BT L O BRI, Mg, SCCIIRRUNSET, SO R 2 — 4107

WK 5ul, 002 ugADNA 1ul, 2X o ‘
666buffer (BmMTris-HC1 .  6mgCl, . 6miz- 22— 4 FAT—3 3 VEURERERL

mercaptoethanol) 101, H0 5ul 257225 KGR Reagent Volume

Bl LNEROHROBILT nin JESH, T — e (ﬁ%
PR TVERIKNC & ) TR LT 10 X Enhancer Solution 1.0
5XLigation Mix 2.0

©) EHORE Purified PCR product 3.0
77 DDNAZAHH T B 7= OIS Eoa m =—1, H,0 3.0
U< IR BRI RO MRS X U BIRA TN LT, Total 10.0

&5/ KliF v F T HQIAm DNA Mini Kit

(QIAGEN, USMIZX 0%/ LDNAZHIH L, ZODNAESE 5 ¢ 4 — o 3 U RISTRS ulz ar EF Y il

B LT, R2 = 218 BMBE L= —PIVTTA Escherichia coli M109 (TOYOBO, HA) 25 uLIZHNZ

~—& AV CPCREUGAATV Y, 5842168 rDNA (I 5 kb) T 42CT47 secb — h i g v 7 245U, £ coli

LT IMI09Z TR R L7z, TREERRML, R 2 — 5 DMK
LB L— MI8AR L C3TC TS Lz, Rk L7==
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n=—0t (H/#) #8581, Aan=—%&=K LI,

#2—5 B L— MERR

Reagent

Tryptone 10 g
Yeast extract 5¢g
NaCl 5¢g
TrevY YU A 100 mg
IPTG 100 pmol
X-Gal 10 mg
FERR 15 g

BoncHan=—2EEEFNE LT, £2-61TR
FMI3T T A ~—% -2 =—PCRIZ LV . 16S rDNA
WrA (1. 5kbp) A > — hOFEEEHER LT,

#2—6 M3FFA~—HEF

MI3F 5’ = CGC CAG GGT TTT CCC AGT CAC GAC- 3’
MI3R  5° — TCA CAC AGG AAA CAG CTA TGA C- 3’

SOSHRRR &5% 2 — T IR,

#£2—7 oo=—PCREIER

Reagent Volume

(ul)
KOD Dash  (TOYOBO, HA) 0.1
Buffer 1.0
dNTPs 1.0
Primer Forward (M13F) 0.1
Primer Reverse (M13R) 0.1
H,0 7.7
Total 10.0

PCRIZLA T DU (ZE14H94°C 30 sec, 7=—V 7
52°C 30 sec. {HE&ET74°C 70 sec; 30 cycles) TTZ 7
T M—FY AT T =965 TITo7,

FOSSM:

94°C 5 min

94°C 30 sec

52°C 30 sec _‘ 30 cycles
74°C 70 sec ——

74°C 7 min

B TSGR0, 8% T H 71— A 47 VBRI ik
LTHMET DO Rt Lican=—%/n—&
L7z,

BoNn-7 m—r %100 mg/L7 B ) A ALBEA
(ZHEES U CIREE3TC, #iRE O #EE200 rpm ClOREMRHIETE
L7, 3w Oy BiEsE (13,000X g 5 min) |ZX& Y E5E&HG
3 mLS[EUY U7- &% High Pure Plasmid Isolation
Kit (B =z, AAR) ZHWTT T AI REfH L7,

101

DN Z 1. 0% 7 A — A7 VESKENZ L L
TTITAI REMER LT,

77 A FORISNZRET DT, = F
bR (A (Co— s AT I L7 B Bh
7-EAIE., 5 — & X — R (BLAST program of the
National Center for Biotechnology Information,
http://www. ncbi. nlm. nih. gov/BLAST/) ~CHIRWEMZE %
1127

(4) EEZRDOERFER

(a) HIFREESEMEDSBEE " > 7~ KNK1-2 #k% 200ml &>
MRS RIAREEHC—WRbEER LTz,

(b) FfARZ =L (1, 500X g, 4°C, 15 41T & W 2EFE#%,
BEIE I &0 BRI AT\, B0 (70, 000 X g,
4°C, 601k HEES-,

(O ELNHHEE R AR L —2 T AL,
0. IM~1.0MNaCl V=777V ML DIEHE
Wiz, 7T 73 0%2.5ml $o, 70 ESEIL L
770 TEVEMISYT Sephadex G-100 75 AMZHEL . A
H U 7E ey 2 MR & LTz,

(5) FIFREFRDRHBECHIRE
HIRREESRTE DB ROV TR AR/ — 2 T
T LCEREI ATV, BEEDOIE DNA (4. ColEL,
¢ X174, pBR322, pUC18, pKF3) ZMHWT, ThHD
W S5 — o > B R | DY E & 3l A T,

3. R

() FIFRERFEDR Y ) —=2F

SBE U 7o ORI RTE M A Mt LT & 2 A00BE
L7225 565 1 7THRICX 7 L7 —BIEHR RS
77

(2 ADREE

FIRREERTEE A A L2 1 TR 1 TRRIZOWT, 168
rDNADHEFALH I ZRAE L, BLASTHRSRAFHT I & 5 [FE %
1To TR, 3 Cleuconostoc mesenteroides & [RITE
Sz, TOP T HIREEREED B T & - 7ZKNK1-2
BRI%. Leuconostoc mesenteroides® 99. 9%LL FFE[EME
B LicT2® ., KRB RE % Leuconostoc mesenteroides
KNK1-2 & [RlE L7z,

3) LmsR| DEFEDNALIHR/ 2 —>
Leuconostoc mesenteroides KNK1-275ERES 2 HIREE
Fk LmsRI &4, RIS OfRBA 21T > 72,



ColEL ¢X 174 pBR3212 pUCIS PEF3
a a a a b a b A6

M6

LmsR| DEFEDNAL MR/ N2 — 2 F

M6: Marker 6 (EA\519.33, 7.74, 6.22, 4.26, 3.41,
2.69, 1.88, 1.49, 0.93 kbp),

a: LmR| £&EL, b: LmRl AY

H3—1

3— 1 DFERID . LmsRIIZE ¢ X174 DNAZ G4
|2, ColEl DNAZ4HFFLL . pBR322 DNAZ2H LA I,
pUCI8 DNAZ5H AL . pKF3 DNAZ 2 ATl Tl L
7=

(@) LmsRIMDPKF3 DNALTIE/ A5 —>
LmsRUZ £ HpKF3 DNADEIWT/ R4 — 2 2 [X 3 — 21T
ﬁ‘o

E3—2 LmRIIZkBpKF3DUIE 52—
M6: Marker 6, a: FIFREESREEL, b: FedRI(Zk BLNHT,
c. LmRIIZ&k U0

MFIT? 1 3pKF3 DNAZ 11bp & 1112bpD2-5D 7 5 7 A v |k
(U925 2 ENRn-o TR Y, F2Binl" | FpKF3 DNA
Z4, 7. 61, 79, 1044, 1051bpD~7 T 7 AL MIHIkrd
DI NG TND,
3—2DfEE LY . LmsRTIZpKF3 DNAZ 1000bpFefE D
T T A MG LTERY . MEReBinl DY Z —

102

VERITEY , FOTA VI —DRHEHISTRIE SN
77

() LmsRIGColE1 DNALTIHR/ N2 —>

W, M1 T 3L OBin 1 DColE1EIW <% — 2 73 LmsR
[ DY & —2 & —Ed B0t LTz, ColE1 &M T 1
TYIWE L7258 34BPT COIkr &, 11, 1184, 2216,
3235bpD 7 T 7 A v NINERSIND D, T DYl A —
VI3 — 3 DR E —F LRV, — T, Binllx
ColE1Z 11T THIlr L, #91200, 1400, 2100kbp® >~ 7
TA U MEARL, ZOMRFITLaR 1T OEW 2 — L
—&T %, LmsR11ZBinl DT A VS <—ThHbHI L
DR ST,

B13—3 LmsRIIZ&BColEIDLIH/ 22—
M6: Marker 6, a: HIFREERMEL, b: FoRIIZ &k HUHT,
¢ LmsRlIZ& BU0Er

(6) LmsR1a> A DNALTIEF/ N2 —>/

RO XA LnRIDBin 1 TA VS ~—& L TOH
REMEDS R ST T20, DU F — AT DN TRt
U7=, Binl iXBifidobacterium infantis 659D FES
DHHIEEERETH Y . —BAZHIR ST RNTZDIT A
TNEA Dz a XD TA Y <—OWHERILT
X7V, FE7z, Bin 1 OUIMEERERAL255 ~GGATCNNNNN-
3 ThHZ LIS L, Binl 2k A2 DNAOEERIT
7ol X2 — 1%, 900bpLh ED T Z A L MIZOWT
1%, 2944, 2899, 2855, 2485, 2320, 2225, 1724,
1570, 1487, 1464, 1366, 1352, 1351, 1322, 1176,
1172, 1158, 1095, 1094, 1057, 932, 912 . 901 bp &
DT T T A "BVERK S L, A DNAZS8 AT T
THZ EPHEESNLD,

3 — 4121 DNADYIW/SZ — %R d, LnsRIIZ K
% A DNAGWr & — > Cid, 3000bplZiifi7z 72y VNS W7
T AL MIMEGERTE BN, B L 2IZBinliz&D
Bk CAERY SN A IRIFI0000pD 7 T 7 A L SR T X
RN L X0, LmsRUTBin1 DT A V) <—TIEIRWn
ZEMHLNE TR TE,



3 — 7 \ZNaClIRFEDRE A TR T,
Mé 0 5 10 20 50 75 100 200 (mM)

i 4

B3—7 LmRIFEEDNCI Ik HFE

H3—4 [mRlIc&k? A DNADOUIMR/ N2 —> X 3 — 8 IZKCIIREE DA% 7R T,
M6: Marker 6. a: LnRISEL. b: LnRI% L
arker 6, L AY M6 0 5 10 20 50 75 100 200 (mM}

6) LmsR| DEBRIGEHEIZDNT
LinsRITEPE R E T SO DN TR & T 72,

3 — 5IZpHDFEIZ DOV TRT,
ME 75 56 62 64 66 70 74 16 79 (pH

E3—8 LmRIFEEDKCIIZL BHFE

3 — 9 IMgCLIRE DR A7~ T,
M 6 11 16 26 56 81 106

HM3—5 LmRIFEEDPHIZK HFE

3 — B IZSULNRE DOV TRT,

Mé 10 15 20 25 30 35 40 (°C)

E3—9 LmRIFEHEDNMC],IC &k H7E

H3—6 LmRIFHDEEICZLDHEE PLEDOFERMN S . ROSEEIT25~30°C, SOEpHIET. 5.
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HEREEIZBI LT, NaClPE Tldo~5mM, KCI1JMEECI30~
10mM, MeCL IR ClI6~11mMIZ B TRERIFMEN & - &
IR 72D Z N LN E TR0 T,

L FED - EE

AL D B LT FLBAE 2 2 SRRSOV CHiIIRREER
TEMEARER LTCRER. 1 THROSHIRREERTE M2 A L T
72o ZHUEH 0D A DNAYIWL N5 — 7 b BRI ME DR
W1 1RRICOWTERORIEZIT o7& 2A, Wit
Leuconostoc mesenteroides Téh->7-, ZIVE TIZHER
BEDNVERES HISREER O FH I Lactobaci 1 TusEH
BEi°LactococcusiBilEE . Bifidobacterium@ileE s E03
T THY ., LeuconostocfFANEIT X DHEFHIIMD T
Thb, HRERET - T HIREERIC L 2fx ORE
DNADYIW S Z — 2 int | T A Vo ~—DRRRE T
7oy, ABESE L RRRO YW N Z — o 3 iR 1370
<\ FHIOType NHIFEEESE T 2 AIREMD VR S 4L7,

Leuconostoc mesenteroidesKNK1-273EFES 2 AR
W5 % LmsR] & i L7z,

BiEE B LR DHLETE A AR
H— « CIRGEERITRGH L E T
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ANALYSIS OF BACTERIAL COMMUNITY IN ARIAKE SEA

ANRTERT - IAREETE2 - SEEARHE 13 « R R - R =
Yukihiro TASHIRO, Naoko MITSUTAKE, Genta KOBAYASHI, Fumio KATO and Kouzo KANDA

Lty (B Reltses ARG

e nY = b (T840-8502 1t MiAEMS 1 % Hh)

Zpni PR (BFSCREBIRTSE B) AR AL 7 1 ¥ = 7 b (T840-8502 PR HiAHAT 1 Fh)

3P EETT I A MRS R AR
gl g R EdR RIS AR R

(T 840-8502 P THAENT 1 & Hh)
(T 840-8502 &= TiAFENT 1 7 ih)

To characterize a bacterial community in Ariake sea, we compared Ariake sea with Fujimae tideland, surrounded
by Aichi Prefecture and Mie Prefecture, and Mikawa bay, located in south side of Aichi Prefecture. For an analysis of
the bacterial communities, a 16S TRNA gene (rDNA) sequencing analysis and a double gradient-denaturing
gradient gel electrophoresis (DG-DGGE) analysis were carried out. The 16S rDNA sequencing analysis
indicated the existence of Proteobacteria in both Fujimae tideland and Mikawa bay. Sulfate-reducing
relatives, sulfur-oxidizing relatives, or iron-reducing relatives were also detected in Fujimae tideland or
Mikawa bay. DG-DGGE analysis exhibited the different profiles of Ariake sea from Fujimae tideland and
Mikawa bay, which suggested the unique bacterial community of Ariake sea.

Key Words : Ariake sea, Fujimae tideland, Mikawa bay, bacterial community, 16S sequencing

analysis, DGGE analysis

1. iR

A ITINEROWNIETH Y . ZOFEOEITRK
6 mPl BICHEET D Z LB TWAEY, BARKDIE
SOTFEEFHL T < BN E TR CiiypESe ) Vs
FHIEINFGE L TS, L, 1980 LI I kA
R D IR A S ) VIFEIIL D ETH /U
DEAN2BEENRE S, Wbwd THIERA ] Bl
RURBERIN TS, ZHETIS, BB 60
HHREZBET DD MEIA ATV TV D03, AR
PIIEHEIDHEAI T e R IV EL D 2 ENES
IZEZONDTOIT, AR OHFANRFEIRIIRTE
R Z TRV ORERTH D, I HIZ, bivbiund
B EZ T QO E 72 b HAWERIS s X5 L
RO RAME & BIE DA IREZ BRI 2 2 VR
AREL 725> TWD Z &b, JRRII~DREE & 72> T
2o
HIMELIAN T, AASHUZIZTIENSZIEL TV 5,
ZOHFTH, DivbiuTE RS & = EIR
FNAPENE & MR RTERIIALE S 5 =IBIcE " LT
WD, JHEEIZIT323 haDBERTTIBNAN > TRV 2,
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F L= /VEEHITERIRE N X 912, BAROTENEIE

LTW5, FERTTIRICITIE D BDIED ZEDIEEAY)
SAMENER L TRY, ERRAICEZE MR & LT
BERSNTWD, £, BRI, AUE & Fkk
(2Vibrio wulnificus (E 7'V 4 « »L=7 ¢ 7 R) JEYYE
WL SN TWDHITH VY, HIE & ORI R
SNTND, Z 2 ThIVOIUTEERTTIRR L O=E &
DHBIAZ XLV | AHREORHEE X I TE 50
TRV EEZ T,

HE I 2 PR ICAHE L TR Y, BRI
T =T REHIE 72 0 X 5 ICBREEICBIT 5
BRSO BRI > TV A Z EBBH B E 7o T
Wb, —J, MEITEESHOFSIAET D 2 &b,
HE & v S OSSR O E VL LTOREIR
HoTWDZERHBNERS>TNEY, $72bb, b
5 DB OARERIZITZE ZICHEE L CO D HIEOH
BRENT ER—RINSGROH I TND, & 2 TAIF
ZECIE, ARERIZE JIE T OREEZ L T-DIZ,
HHAME & VB OFERTTRR X OIS OME AT 2
TV, BHIRO AT 72,

2. EEAE



2-1 16S rDNAS—H T2 VAT

ATHTIL, i L7-DNAZ B & L CPCRIEIZ X
0 16S DNAIZEIT HVI-VOrHElk (K1.5 kb)ZHElE LT,
ra— = TRV, Y a—rD— I T
&0 IR DT 24T > 7,

2-1-1 FRBDENRE

ABMEOAHLE[FX] (LT 7 29 U 33°11.766'N,
130°12.494°E) . D)1 A By @LIEs (LA & >
33°06.837°N, 130°17.421’E) . 428 ] 4% (LA T 428:
33°04.715°N, 130°10.885°E). NAJIIHEMBLIEE (LLT
T 7 33°08.149°N, 130°13.303°E)] 7> 5 Pk 184F8 H
BB SN R ZRE e L CHWE, R T8 O3 M
RIS A ZIRE D2 H A B AR 1948 A 12
B SN ER AR L THUW

2-1-2 [Kifeh 5 DDNAHLE

JEJED> B ODNAHIHIZ 1T HHEDNA R % ~ R ISOIL
for Beads Beating (= v AR P—r, BA) Z2HWe, K
Ve T D IR 1 B — R R RS & MicroSmash
MS-100R ( F I —F L., HAR) ZHW, St
4200 rpm, 45 seck L7z, 155 4U7-DNAITRE L
#NanoDrop ND-100RP (NanoDrop Technologies. USA)
2 CDNAEZJIE LTz,

2-1-3 PCRIZ & B5E£16S rDNADIENS

2-12THIH L7ZEDNAZ R & LT, R2-1TR T2
Bz —HY L 7T A <—DEHT, PCRIZL Y5248
16S rDNA (#J1.5kb) ZHEiE L7=,

&2-1 774 ~—fid

P—FY A7 796 (A FART, FAY) ZHNT

?j——/) f:o
Fsgtt:
95°C 5 min
95°C 30sec  ——
55°C 30 sec 30 Cycles
72°C Imin |
72°C 5 min

SUSHE T\ SUSR 2 1.2% 7 1 1 — A7 VEERGKEN Ak
LCTHMET DN REfERh, PCRIERIY v b
QIAquick PCR Purification Kit (QIAGEN, USA) %z T
PCRPEEW) % FERL L T2,

2-1-4 TAY A—=24 & RIGE DR Bk

47— 3 % FNTA-Blunt Ligation Kit (=R
U=y BA) VT 23 THRLNTZPCREY =
pGEM-T Easy Vector (Promega, USA ) I[ZTAZ B—=1"
JEAT ol ROGHILR 2 #2310~ L, 16°C T8RS
S,

R2-3 TA 75— a L USEHRIRL

Reagent Volume (uL)
pGEM-T Easy Vector (Promega) 1.0
10xEnhancer Solution 1.0
5xLigation Mix 2.0

Purified PCR product 3.0

H,0 3.0

Total 10.0

8f 5-AGA GTT TGA TCC TGG CTC AG-3’
1510r 5" -GTG AAG CTT ACG GYT ACC TTG
TTA CGA CTT-3’

PSR 2 322-21 TR T,

F22-2 PCR AR,

Reagent Volume (uL)
Premix Ex Taq 25
(T34 F, AAR)

Primer Forward (8f; 10 uM) 4.0

Primer Reverse (1510r; 10 uM) 4.0
Template DNA 0.52.0
H,0 15-16.5
Total 50.0

PCRIFLL FOSIGSA: (Z1495°C 30 sec, 7=—VU 7
55°C 30 sec, f#11Z72°C 1 min; 30 cycles) CTZ 7= k
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TAF—va RIGIKR2 ek a7y kL
Escherichia coli IM109 (65, HA) 25 pLIZhnz .,
42°CT47 sect — b = v 7 470, E. coli IM109%TE
i U7z, TEER%, F24DFMKOLBY L— Ik
i L C37°CCIMEEER L=, Bk Lizaue=—of (A/
H) ABEL, Han=—%8k LT,

F2-41B7 L — MNERK

Reagent
Tryptone 10g
Yeast extract S5g
NaCl S5¢g
VAN Ry NN 100 mg
A V7 a e p-D-FA
HIIWET R 100 pumel
5-7uE4-runa3-A2 K-

e o e 10 mg
B-D-HZ 7 b7 /IR
FERK 15¢g
A Ak 1L

2-1-5 2aam=—PCR
2-14TH/LNTHan =—&EPEEE L LT, £25



\ORTMIZT T A ~—%HW\WT, ar=—PCRIZLY,
16SDNA 1.5 kbt DA o — NOF A HEEL LT,

&2-5 77 A ~—fild

M13F 5—CGC CAG GGT TTT CCC AGT CAC
GAC3’

MI3R 5’ —TCA CAC AGG AAA CAG CTA TGA
3

FOSERRR 22 322-61 277,
F+2-6 =7 =—PCRIUCHEIRL

Reagent Volume (uL)
KOD Dash 0.1

(CRFERG, HAS) '

Buffer 1.0

dNTPs 1.0

Primer Forward (M13F; 10 pM) 0.1

Primer Reverse (M13R; 10 uM) 0.1

H,0 7.7

Total 10.0

PCRIZLA T ORIEEM (Z1E94°C 30 sec, 7=—VU 7
52°C 30 sec, fHZ74°C 70 sec; 30 cycles) CTZ 7 V= k
P—FYA 7 T —96% N TITo7,

FOSSM:
94°C 5 min
94°C 30sec —
52°C 30 sec 30 Cycles
74°C 70sec |
74°C 7 min

& TSR 2 0.8% T H v — A4 VB KEN 4
LCHMET DO Rt Lican=—%27o— &
L7

2-1-6 75X = Ml

2-1-5CHELNZZ7 B—2 %100 mg/LT > BV U ) b
U 7 AEALBEHNCEERE L CIRAE7°C, R E 5 HE200
pm T I6RFHEEHE L7, BERIK3 mL % & 07y B
(13,000xg, 5 min) (ZX VD FEAKREEILL T, 77 A Ml
{12 > ~High Pure Plasmid Isolation Kit (2> =, AA R)
ERANWCTTAI R L, Boni=77 23 Nit
Sy 66 FFNanoDrop ND-100RP{Z CDNA Y & % |
E LTz, BN TTAI RELO%T Ha—A 7 VER
KENZHL L T T A RE/ER LT,

2-1-1 = R B L VHERIMHER
7T A ROMHRANZRIET HT20IS, =Ty
MR (AAR) (2o =T AT 2RI LT, S D7
L, 7o TMTY 7 b (ATGC; Genetyx, HZA)
\Z & Y Contighid 51| # 1% T, 7 — &% ~X— A (BLAST
program of the National Center for Biotechnology Information,

-
=

S

http://www.ncbi.nlm.nih.gov/BLAST/) CHHRIMARE Z1T >

7
2-2 Double Gradient-Denaturing Gradient Gel
Electrophoresis (DG-DGGE) f&#fr

AIE T, fibH L7-DNAZ B85 & L CPCRIAIZ &L
0 16S rDNAIZIIT HV2-V3FHEI (0.2 kb)ZHElE LT,
DGGEIZff: U, #E#En) 7o M B FH O AT 217 > 72, 16S
DNA L — 7 =3 > J gt & i LT, DGGEVETIL Y
0= DFBRO /A T AP 72N 2 EOCBREE T O AH
ORI LN ATRE TS 27 Z ENREATE LTGRO S
NTWD,

2-2-1 FEEBDENR
2-1-1 LRI UJEIRZ 3R LTHVY

2-2-2 EifehH > MDNAFHH
2-12 L FERRIZ, EJED S ODNATIH 247577,

2-2-3 PCRIZ & %E(5216S rDNADIEE

222 CHIHH L7ZDNAZ B & LT, 27132
B N—H 75 A ~—D%H T, PCRIZ LV 5
16S rDNA (#10.2 kb) ZHEiE L7=,

x2-1 774 ~—id

GC- 5-CGCCCGGGGCGCGCCCCGGGCGGGG

HDAI CGGGGGCACGGGGGGACTCCTACGG
GAGGCAGCAGTAGAGTTTGATCCTGG
CTCAG-3’

HDA2 5-GTATTACCGCGGCTGCTGGCAC3’

OGS RR 2 222-81 R T,

5=2-8 PCRISNTGREAL

Reagent Volume
(uL)
Premix Ex Taq Hot Start Version 100
(ZHT 734 %)
Primer Forward (GC-HDA1; 20 pM) 8.0
Primer Reverse (HDA2; 20 uM) 8.0
Template DNA 2.0-8.0
H,0 76-82
Total 200
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=~

FERFRA W OIE &P <72, T/ 7 V= b
Y=Y A7 7—96 (/A A A T) &M THot start-

touch down PCR 4777,



FOSGA

94°C 5 min

65°C 1 min

72°C 1 min

94°C I min —

64.5°C (“touch down” PCR, 1 min 20 cycles
—0.5°C every new cycle)

72°C Imin ——

94°C Imin ——

55°C 1 min 9 cycles
72°C lmin —

72°C 5 min

FSOSHE TRRCSOSR 2 1.5% 7 v — A7 VEESKEn Zfk
LTCHMET 2 Fa iRk, PCRIFRF* » K
QIAquick PCR Purification Kit (QIAGEN) % F\ " CPCRE
Wz LT,

2-2-4 DGGEfZAT

40% (wiv) 727 VLT I R/IERREHR [29:1 (T 7 A
TAY . AR, FVLT IR (FTHITAT AV, RHE
(THITATAYY ~IVAXY W7 o e=0h (Th
FATAZ) . NNN-FT FFAFNLZF L TT I

(FHTAT A7) Ze U TEMA R AR % 30%—
0%, RNYT 7 UNT I NREARLE6-8%ICFHHE L7
Double Gradient (DG)-DGGEZ /WP ZAERIL 7=, 7235, 25
PEAEEE100%137 MIRSE £40% (viv) A/LLT 3 RICH
9%, DGGE I =EXIKEIT AT A (NB-1490; HAT
A4 F—, BHER) ZH\T, 223 CHIMERPCREY
(600 ng) 3L TUDGGE Marker II (= v R o— N L
7oo F950 VORHHESVKEL, 66 V C3IRFHESVKE)
E{ToT7, EXRIKERIZSYBR Gold (Molecular Probes,
USA) (Z1Rfgem L, MR L0 ifidk L7z, 7
TNF o7 (7Fay, AAR) IZLY EERDGGE N
RZ&fF7,

2-2-5 DGGE/ N> KD —H T vy
2-2-4CIH7=DGGE/ Ny R A L7 8K CoEg L7

DB, DNAZEE L= k30 pLIZ4°C C—Ba Lz,

A L7-DNAZ 855 & LT, 2-2-3 L [A4RIZHot start-

touch down PCRIZ L ¥, 15716S rDNA (0.2 kb) %34

L7,

SO 2 222- 91~ T,

522-9 PCR GRS,

Reagent Volume
(ML)

Premix Ex Taq Hot Start Version 25

(F T34 )

Primer Forward (GC-HDA1; 20 uM) 2.0

Primer Reverse (HDA2; 20 uM) 2.0

Template DNA 1.0

H,0 20

Total 50
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2-1-4~2-1-7 L [FkEIC, TAZ v —= 7B L OKRGE~
OB, 27 =—PCR, 77 A R, v —7=
T MR AT o T,

3. &R

3-1 16S rDNASL—% T RfiE4T

SRR I84ES H DA BRUEDARS, (T ) . B,
28, vy Hh ) k198 A OfERTTE3MA (7Y
~xD, 7V~T@, 7VvTE) BILUFRKIIFESH
O =JBME (X AVD, IHTQ) DOJEJE)HDNA
i, PCR, 7 m—=7 7T A3 FHIHZITV, 78
4216S IDNAD 7 10— & Z 1V EIHI207 1 — 4572,
HIEJEIZ D X19-207 u— D — 7 = AT 24T
W, T B TV ATV, 15 B AL7z Contighit 51 &
BLASTIZ & » THIFWEMR R Z T o 7o, 7 v B TV
WrofER, 7o), ZHY, 428, vyh 7 TEER
3, 4, 3, 4DContig BSNE G/, —FH, 7V ~v=
@O, 7V~x@, 7V=x@., IAVD, IHVOTI
FNEN3, 3, 2, 4, 4DContight ¥ %157, FHS D
HIFERORER 2 Z TN ER3-1~FK39 |TRT,

T AU Z H Y 5 i Uncultured  alpha
proteobacterium#i| ZJ& 9~ % Contight 5117355 H A1, 42875
I% Uncultured gamma proteobacterium #ffl . Uncultured
DesulfobacteralesH. Uncultured delta proteobacteriumfiiZ
JET % Contight #1235 HAv, & 17 )>biXThalassiosira
eccentrica chloroplast, Uncultured gamma proteobacterium
i, Uncultured alpha proteobacteriumiiiZJ& 3~ % Contight
FnEoshiz, —J5. 7Y~ @Od 5% Uncultured
Cyanobacteria ], Uncultured alpha proteobacteriumf
Uncultured Desulfuromonadaceae H | ZJ& 3~ % Contig. B 513
B, 7U~x@h 5 idUncultured Desulfosarcinag iz
JET % Contight 35 H4L, 7 U~T@0HIFH L1
W FERTRE /2 Contighd F I35 e o T, — 5, IH
7 (D7>5 X Uncultured Actinobacterial™], Uncultured epsilon
proteobacterium#, Uncultured delta proteobacteriumiii 2=
THMENRE DI, I T @D 5 1L Sulfur-oxidizing
bacterium sp.£k. Gamma proteobacteriumfili ZJ& 9~ % Contig
BFIMG BT,

—J5. WEIEBRICB T A/ T, 2 Y0 bidEk
IE=ICHIEE Cd D Uncultured Deferribacteresfd, FiifigiE ol
T 3 % Uncultured Desulfobulbus J& 35 & U8Uncultured
Desulfobacterales H 1 ZJ& 3 5 flE 235 H A7z, 42822513
PR ITAE Cd 228D Uncultured  Deferribacteresf'.,
Tl & oAl C 3 % Desulfobacterales H . At s/ LA B
To HThioclavalg BT 2MIEMG Oz, IHiZ, 7
U~ OB I IR TTHIE C & 2 3FEE D Chloroflexifd,
fiiliE Tl Cdb % Uncultured Desulfuromonadaceaef} s
& U'Desulfobulbaceaef} 3 3 Hiviz, 7 ¥~ x@0> B3



T3 720 VITHT HHlEH Phylum Closest phylotype/species Sm  No
Phylum Closest phylotype/species Sim.  No (AccessionNo) K
(Accession No.) ©%) . B . Uncultured Bacteroidetes bacterium
acteroidetes R
Acidobecieria Uncultured Acidobacteriales bacterium B 1 clone CFB 1(AY222319)
clone Belgica2005/10-140-14 Cytophagasp. cloneNBl-m P
(DQ351783) (AB013834)
Bacteroidetes Uncultured Bacteroidetes bacterium % 1 ferrib Uncultured Deferribacteres bacterium
clone AKYG1708 (AY921902) Deferribacteres e MSB4A2(DQ811933) %
Proteobacteria Uncultured alpha proteobacterium R 3 Uncultured Deferribacteres bacterium )
clone ADK-BMe02-25 (EF520392) clone MSB4E9 (DQ811935)
Uncultured beta proteobacterium 97 1 . Propionigenium maris
clone: 233 (AB252904) Fusobacteria strain ML-1 (Y16800) P
Uncultured delta proteobacterium » 1 Proteobacteri Uncultured gamma proteobacterium % 6
clone YS-UMEFS_ 122 (DQ901618) roleobacteria — one VHS B548 (DQ395021)
Uncultured delta proteobacterium 93 1 Uncultured Desulfobacterales
(AB238984) bacterium clone SIMO-1719 97 2
Verrucomicrobia ~ Uncultured Verrucomicrobiales 9 1 (AY711085) .
Sva0821 (AJ297461) Uncultured deka profeobecterim
P clone Belgica2005/10-140-18 B 2
Uncultured bacterium isolate P 6 (DQ351792)
JH10 C74 (AY5§8826) Thioclava.sp. AMid %
Uncultured bacterium 3 3 (AB192382)
clone FFCH17716 (EU134153) Uncultured Chromatiales bacterium
Uncultured marine eubacterium 8 1 clone SIMO-2302 (AY711668) %
HstpL71 (AF159643) Uncultured gamma proteobacterium
Bacterium K2-15 M o1 clone SIMO-1727 (AY711093) %
(AY345434) Uncultured Bdllovibriosp. -
clone YE3E (DQ6359769)
£3-2 47 VICB B _ Uncultured bacterium clone %
Pyl Closest phylotypolspecics Sm o CM20DQ832635
(Accession No.) %) U‘ﬁﬁf’dmm@‘ Q
Deferroaceres  Unculured Deferribaceresbacierum 98 1 isoltekolll 1 (AJ224340)
clone MSB4E9 (DQ811935) Ifméuﬁdmmm o
Protecbacteria Uncultured alpha proteobacterium 9% 3 cone ( )
clone MSB-3B6 (DQ811851)
Uncultured delta proteobacterium % 1 R vy BB HHIEHE
clone Belgica2005/10-ZG-2 Phylum Closest phylotype/species Sm N
(Dc?ﬂiizgg)%ulfob lbus 8| 1 (Accesson o) w
Unq ulbus sp. ETI o :
clone VHS-B5-82 (DQ395035) Becilariophya ﬁ?{%ﬂ%&gcmmp fast »o2
%gkl’g%')“m SMP-2 T 1 paroids  UnlurdBacteroidetesbacterium 2 1
Uncultured Desuffobacieral ) o1 | clone SIMO-1976 (AY711342)
ckr)lne SIMO-1822( AY711§§8) um Proecbecteria~ Uncultured gamma proteobacterium % 4
Urecdied obacer % clone SS1_B 03 88 (EU050800)
clgne VHS%aSrT]%a (Bg;g 5044)num Uncultured alpha protecbacterium P 3
. clone XME30 (EF061946)
Uncultured delta protecbacterium 90 1 L
Uncultured Oceanospirillales % 1
clone UA32 (DQ269035) bacterium clone SIMO-4207
Uncultured bacterium A 4 (DQ421572)
clone MD2898-B16 (EU386058) Uncultured gamma proteobacterium 9 1
Uncultured bacterium 9 2 clone:IBC2-18 (AB175552)
clone TRC20H61 (BU362217) Uncultured gamma proteobacterium ® 1
Uncultured bacterium 2 2 clone BS1-0-44 (AY254932)
clone MSB-1B5 (EF125392) Uncultured proteobacterium % 1
Uncultured bacterium A 1 clone Elev_16S 539 (EF019330)
clone SIMO-1946 (AY711312) Uncultured bacterium isolate % )
Uncultured bacterium 1 - JHI2 C30(AY568871)
clone 20BSU18 (AJ 863 190) Unidentified bacterium €D 1
clone TK-NH7 (DQ463733)
Uncultured bacterium isolate B 1

F3-3 428\2 BT HiMEAH
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JHI0 C68 (AY568820)



Uncultured bacterium clone A 1 Uncultured bacterium 7 2
HF10_A8_P1 (DQ300578) clone Napoli-2B-55 (AY592677)
Uncultured bacterium Y 1 Uncultured bacterium o 1
clone:BNT06-05 (AB240688) clone KM02 (AY216445)
Uncultured bacterium o 1
£35 7 U~ DITHT A clone IF-36-16 (DQ334660)
P Closest ohvi - Si o Uncultured bacterium o
ylum ( o yﬁ‘yg’“lm&‘ (01/“)1 clone KM87 (AY216458)
‘:j:s;:z o e ° Uncultured bacterium
: Un Bacteroidetes bacterium clone Belgica2005/10-130-2 ® 1
PACETOIEES. cone SIMO-1882 (AY711248) *ob (DQ351752)
. Uncultured Chloroflexi bacterium Uncultured bacterium
Chloroflext 4 e XME40 (EF061970) 9 1 clone 19062 (EF459977) & 1
Uncultured Chloroflexi bacterium 97 |
clone XME3 (EF061967) s P
-7 7~ T@IIT B
Uncuftured Chiorofiexi bacter o R3-1 7 T~ TR DM . .
ooy M e ot o
Cvanobacteria Uncultured Cyanobacterium clone 97 3 - K
Yi SIMO-2504 (AY711870) Adtinobackia Uncultured actinobacterium o
e, clone: Y193 (AB116478)
Proteobacteria  clone Belgica2005/10-130-28 9% 3 Chiorofled Uncuttured green non-sulfir @
(DQ351770) bacterium clone P, palm C37 (AJ441227)
Uncultured Desulfuromonadaceae . Silicibacter pomeroyi
bcteiumdlone2B 269 (AMso1s2) 7 2 ProeobacRrid e DSS3 (AF098491) P
Uncultured gamma proteobacterium o4 1 Uncmymed Comamonadaceae
clone: pltb-vmat-3 (AB294924) bacterium clone DS171 R
Uncultured Desulfobulbaceae (DQ234253) .
bacterium clone: pltb-vmat-4 90 1 Sulfur-oxidizing bacterium %
(AB294925) ODIII6 (AF170422)
Uncultured delta proteobacterium 9% | Uncultured Desulfobacteraceae o
clone SIMO-1730 (AY711096) bacterium (AB294926)
Uncultured delta proteobacterium 99 | Uncultured Verrucomicrobia
clone YS-UMF1_C154 (DQ901585) Verrucomicrobia  bacterium clone GASP-MB3S1_H01 91
Uncultured delta proteobacterium 09 | (Ereessdl)
clone SI28 (AY771951) _ Uncultured bacterium ®
- JHI0 C68 (AY568820) % 1 Uncultured bacterium  clone: %
Uncultured bacterium P63 b_4.09 (AB305485)
clone AV9-26 (AM181821) B 1 Uncultured becterium .
clone Napoli-3B43 (AY592715)
Uncultured bacterium o
clone SZB16 (AM176842)
£3-6 7 U~ T DA Uncultured bacterium ©
Phylum Closest phylotype/species Sm  No clone anNSH09 (EF034946)
(Accession No.) ©0 Uncultured bacterium »
. . Uncultured Acidobacteria bacterium clone FCPP474 (EF516103)
ACOBRCIIR e CobsO TisAS (EU46797) %1 Uncultured bacterium isolate o
Chlorofiexi Uncultured Chloroflexi bacterium % 1 JHI2 (33 (AY§6887"‘). '
clone MSB4D11 (DQ811875) Unculytlredlcandll\iaéte Bg\lsllgHOPll o
: bacterium clone
Uncutltured green sulfur bacterium o 1 (DQS11940)
clone K-249 (AJ428451) Uncultured .
N NCH bacterium
. Uncultured Desulfosarcina sp. %
Proteobacteria clone SB4 53 (AY177791) 0V 4 clone anB09 (EF034514)
Uncultured Pseudomonas sp. ® 1
clone VHS-B4-54 (DQ395002)
Uncultured delta proteobacterium ®» 1 £3-8 I W UDizksiT S
clone YS-UMF1_C49 (DQ901568) Phylum Closest phylotype/species S G
Uncultured delta protecbacterium % 1 (Accession No.) ()
clone YS—UMFS__ISS (DQ?01623) i - Uncultured actinot - o
SD&“"%’:‘OX“Ii:ﬁ oA 97 obecte clone P 4c4d (AY580349)
pore T1(AF118153) Becoroigeps | Uncultured Bacteroidetes bacterium %
_ Uncultured bacterium % 2 clone G3-39 (EU005301)

clone BOIR013 (AY197384)
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Planctomycetes

Uncultured planctomycete
clone GL1-24 (EF215724)

Proteobacteria

Uncultured epsilon proteobacterium
clone VHS-B1-48 (DQ394904)
Uncultured delta protecbacterium
clone Belgica2005/10-130-15
(DQ351760)

Uncultured protecbacterium

clone SIMO-1733 (AY711099)
Marine bacterium BS110
(DQ659412)

Uncultured Geobacter sp.

clone VHS-B5-9 (DQ395028)
Uncultured gamma proteobacterium
clone Sylt 39 (AM040135)
Roseobacter sp. GAI-109
(AF098494)

\errucomicrobia

Uncultured Verrucomicrobia
bacterium clone P. palm C 85
(A¥441222)

Uncultured Verrucomicrobia
bacterium clone P RT83
(AY580845)

Uncultured bacterium clone
TfC20L15 (EU362287)
Uncultured bacterium clone
282¢2 (EF460022)
Uncultured bacterium clone
FE2MidBac29 (AY769008)

R3-8 I W UQITRIT BN

Phylim

Closest phylotype/species
(acc. No.)

()

Badillarioptyta

Gyrosigma fasciola
(AF514847)

Uncultured Sphingobacteria
bacterium clone SIMO-2412
(AY711773)

Uncultured Bacteroidetes bacterium
clone 2C5 (AY274840)

Chioroflexi

Uncultured Chloroflexi bacterium
clone 419 (BU097353)

Protecbacteria

Sulfur-oxidizing bacterium
ODIII6 (AF170422)
Gamma proteobacterium
NEP68 (AB212806)
Anderseniella baltica BA 141"
(AM712634)

Uncultured Thicalkalivibrio sp.
clone: JT58-36 (AB189351)
Uncultured proteobacterium
isolate C1_BO21 (AF420364)

Uncultured bacterium

clone SIMO-2052 (AY711418)

Uncultured bacterium

clone TopBa5 (EF999344)

Uncultured marine bacterium

clone PB1.14 (DQ071069)

Uncultured bacterium

clone 19862 (EF459969)

Bacterium DG981
(AY2580949)
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figiE ol C & 5 Chloroflexiff, fkIERTEEHIE R L O
Desulfosarcina/&. Desulforhopalus singaporensisféi, & &

(i HE IR LA C 3 5 Uncultured  Pseudomonas g #ll i 73

Boni, 7Y@ bIdhrEETHE T h HikeadE

WiEME . Uncultured Desulfobacteraceae®hds K OV #1iR
LA C & % Sulfur-oxidizing bacterium ODII6AMS HA17-,
2T @D 6 I IHIE SR C & 5 ChloroflexiFfd,  fift s
(LA C & 5 Sulfur-oxidizing bacterium ODII6$S X Y
Uncultured Thioalkalivibriof& 2 &7~ 2 /235 H L7,

3-2 DG-DGGEfZ4T

ERRI84ES H DA R DAMLS (T H U, X Hh
428, 1B, RIS A ORI T3S (79~
@, 7V~xT@, 7V~TO) BLOFEHKIESH D
=g (R AUD, L AVQ) DR HDNA
tH. PCRZ1T\>, DG-DGGEfi##TIZffk L7=, DG-DGGE
VKENX % [X3-112R T,

DG-DGGEfHTZAT o Tofide. ZALEN DI T
SEEON RSNz, 72, No. 1-3D/30 K
VA IRV R, BERT TR S L OV R 3
BLTHE SN, 72, 79~x2@® (L—16) 120
HNoA-TD/ N R Ei, 7o~=@ (L—27)
No. 89Dy Rt s, 7V~x@ (L—18) @
FHNo. 10-11DO3 KR I, &5, 70

(L—29) OHZHNo. 12-13D83 FH3MEHEN, S HY
@D HNo. 141503 R ENTZ, LT->T. AH
Wpats, ORE, BRFEEM EINEOMBEMENT &
M) L RIRRICBERT T8 & = C b LS X D HIEFE O
SRR B E 7o T,

-3-1

DG-DGGEf##T
L=y, ~—h— 22— T8 ) CERRISHESH), 31—



Z 7 (CP%184E8 ), 4 L—>: 428(CFRKISEES ), 5L—1; 1y
H 7 CEKI8EES ), 6 L—2; 7 U~ (DRI ), 71—,
7 U= QRIS A), 8L— 1 7 U~ B (ERLI94E- ), 9
L—2s S TOCHRI9E8A), 10—, 2 4 TR(CEEKIHES
ML=y =—H—

FEOR UETFON RIS LOBEIE 27T,

4. fEm

16S tDNAY—7 = v o JHENTE5 L UDG-DGGEARHTIZ L D
AR & FERTTIR O3 HLS R L OIS O D)’
DAMEABIEAT 24T 7=, 16S IDNAS —27 = 2 o T Tl
HHHEO S Y L8 EFKEIC 7 P~xD, @, @LI AV
7B Proteobacteriald | 2832 iR TCHNES & hiEm biE B X
UChloroflexi P2 &9~ D S E Tl 3 S Dz, Lo
T, AU & RO & =38 C b AR B
G 5MENERT D 2 EAVRB ST, HIE ORI

BRICE KT THBEEZMA L7202, 4113168 DNA',
Dissimilatory ~ Sulfite  Reductase  (dsrAB)"® .  adenosine-5-

phosphosulfate [APS] reductase (aprA) V%% % —4 > & L7V
T VA A SPCRIZ & 2 BB HNECH D,
DG-DGGEf#HT ORGSR, A & FERICERRTFR & =
VS THZEONY KRR EhIZZ LD, BAROF
BTSRRI HENVERE L CWA Z LR Sz, £
7o AT & = C O A IE & [F UACEHZ3ARD N
VR ST, 1ZEAENRRR DN ROMET
bol=Z &b, AUREOMBEMHIItO T & 825 2
ENVRE ST, OIS, BERTTRIHLR & =2 LR
DO THY 7Y o TR 7 ) T —7g/R 0 R
DRI SN Z & n . RATTE & =B ORI IHY
RICFERITH D Z Lo sz, BifE, Zhbon
¥ RIZHkRT 2HIEORIEIC L 0 SR 2 AT
ARETCH D,

HEE - ABMIEE Y & T TRV T A K EEIR B
4 — « ZHUESERICER L LT 2,
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ANALYSIS OF BACTERIAL COMMUNITY IN ARIAKE SEA

FAEETL « RS2 « AIMRIEAS « IR R « o e =1
Yukihiro TASHIRO, Naoko MITSUTAKE, Genta KOBAYASHI, Fumio KATO and Kouzo KANDA

Uil el (BFZEMEBARTZE B) AR AR 7 0 = 7 b (T840-8502 P iAERT 1 Fih)

2

Bis A= R 44

(T 840-8502 A THAERT 1 Fih)

Sl R AUBRATIE T 0 Y= b (T840-8502 M TiAERT 1 % ih)

At R EER IS AR

(T840-8502 V= HiAERN] 1 FHh)

The bacterial community is shown to contribute to the environmental ecology. The bacterial community in
Ariake sea or its contribution to ecology is poorly understood. In this study, we aimed at analyzing the bacterial
community at the four sampling points in Ariake sea. We carried out a 16S rRNA gene (rDNA) sequencing
analysis and a double gradient-denaturing gradient gel electrophoresis (DG-DGGE) analysis. From 16S
rDNA sequencing analysis, sulfate-reducing relatives or sulfur-oxidizing relatives were detected at the all
sampling points. The results by DG-DGGE analysis exhibited that the existence of sulfate-reducing
relatives in Ariake sea and the ubiquity of Flavobacterium-like bacteria in and around the area of Nori

cultivation.

Key Words :
Flavobacterium-like bacteria
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1.

HIRUHITUNRRDOETH D, EOTHMDET6 mEL
FlzbE#EL, FHIRHIIEHARRKROIA S OFEA BT
LZENMENTNDY, TE—HClZrFYa, 7%
U, VR T, H A TXEDWRESS ) V) B L DR
ENH L BIThI, AIETE S Eo LT
HxlTEEZITCND, L ZAPNEETIE, RO
A7 PIZ X DIER O Ok 4 TeliRlc L 5/ U A
EEOE T RHERSN TS, BB ok 72
R (B, (500, YER) (2K BAERE RO L
fEHSITIND DN, FERIZe R BRI IR R ST
AN

AHBEFRIXAERE R DZA L A~ D ECEERAEYRIA T
D—DTH DY, WEWFHREOMIRCL Y, R
TR X0 BRI X 28 e ms b S B S v, A
W TIROERRIBRIZF G T D Z ENHALNE RS TND
P, UTHETTIE, 16S rRNAE ST (16S tDNA) % & —
Ty N e UTIEERIRIC K B0 1A TIER S DR
Bil B RIS S CnaY, Bkl
LT, o rAEwFOTRECIIINE CITpBs T
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Ariake sea, bacterial community, 16S sequencing analysis, DGGE analysis,

TRWREEROME S 2 bIHT 2 Z LN TE H72012,
K0 BRI AR A TS5 Z LS ATRE T 7, L
UMD, ZIVE TS TAEWFRNTEC X 2001
DAMEABFRATIIA T TRV, £ 2 TAIZE T, A
BRVE CAFAET B 2 E L CHBRMEOARERZE LoD 2
=R LOfFHE BN E L, AP REC L 2H
WA AT 21T > 7,

2. EEBAE

2-1 16S rDNAS—4 T L U R

AT, Al L7-DNAZ B & L CPCRIAICZ X
0 16S ONAIZEIT HVI-VIEIK (FI1.5 kb)ZHaME L C,
Ja—r = TR, Ja—r D — T
X0 R O Z AT > T2,

2-1-1 HEABOER
AW OARE [N (BLUF7 4 U 33°11.766'N,

130°12494°E) . R EEIT)N A @ BLRIE (LT & B>
33°06.837°N, 130°17421°E) . 428 #f & ( LL T 428:


javascript:goWordLink(%22existence%22)

33°04.715°N, 130°10.885°E), NAJIIHEMELHIEE (LLF
7 H 7 33°08.149°N, 130°13.303°E)] 75 TRk 1844 H
~WR19F4 A E TicA B S o B 25l & LT
e, 730 ik, TR TR B L, TR
(TR CEDON DB RN D, 7o, MhD3HIL

(ZJ17, 428, vwyF ) TiE, ERMEKIZEDIT
BY ., TOHEOFIHIECIXI0H~30 Tl V&
FEDMTIoiL TN 5,

2-1-2 K 5 DDNAHH

JEJE D> B ODNAfHIZ (X THEDNA# = > MISOIL
for Beads Beating (= 7R T—2 HA) ZHWZ, K
Jer ORI 2 1L ©— XA E MicroSmash
MS-100R ( I —F5 T, BAR) ZHW\o, Bt
4200 tpm, 45 sec& L7z, 13 HAV/ZDNAITESI I
#1NanoDrop ND-100RP (NanoDrop Technologies. USA)
(Z CDNAIEZRIE L7z,

2-1-3 PCRIZ & 55E£16S rDNADETE

2-12THIH L7ZEDNAZ B & LT, R2-1TR T4
B == LT T A =% VT, PCRICE V5824
16S rDNA (KJ1.5kb) ZHEiE L7=,

R2-1 774~/

8f 5-AGA GTT TGA TCC TGG CTC AG-3’
1510r 5> -GTG AAG CTT ACG GYT ACC TTG
TTA CGA CTT-3’

RS % 302175,

%2-2 PCRIATHER

Reagent Volume (uL)
Premix Ex Taq 25

(T3 A4F, AR)

Primer Forward (8f; 10 M) 4.0

Primer Reverse (1510r; 10 uM) 4.0
Template DNA 0.52.0
H,0 15-16.5
Total 50.0

PCRIZLL FORISSME (Z21495°C 30 sec, 7=—VU 7
55°C 30 sec, f#15Z72°C 1 min; 30 cycles) CTZ 7= k
P—FY A7 T7—96 A A AT, FAY) ZHNT
1177,

FOSSA:
95°C 5 min
95°C 30sec —
55°C 30 sec 30 cycles
72°C Imn |
72°C 5 min
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U TS 21 2% 7 0— A A7 )V Sk Atk
LCTHMET DN REfER#%., PCRIER X » L
QIAquick PCR Purification Kit (QIAGEN, USA) % F T
PCREEM)ZFETE LTz,

2-1-4 TAY O—=2 % L KIGE~DOR Bnik

74— 3 % v FTA-Blunt Ligation Kit (=R
=, BAR) ZHWT 23 THLILZPCREY &
pGEM-T Easy Vector (Promega, USA ) I[ZTAZ n—=12"
TuATo T, FOSHHAR A F2-31T7 L, 16°C TG
S,

R2-3 TAHF— g U RUSHRAERL

Reagent Volume (uL)
pGEM-T Easy Vector (Promega) 1.0
10xEnhancer Solution 1.0
S5xLigation Mix 2.0

Purified PCR product 3.0

H,0 3.0

Total 10.0

TAF—va VRR2 e a7 v kv
Escherichia coli IM109 (HJ¥#G. HA) 25 uLiZhnzx <,
42°CT47 sect — b = v 7 470, E. coli IM109%TE
Heffa U7-, EEsHAt: . F24DMARDOLBY L— NMI%
i L C37°CCIEEERE L7z, TR LIzar=—Dt (H/
H) ABEL, Han=—%8k LT,

F2-41B7 L — RARK

Reagent
Tryptone 10g
Yeast extract S5¢g
NaCl S5g
TEVI TR DA 100 mg
A V7 e NB-D-TH4
H5 7 hET IR 100 pmol
5-7mE4-7manm3-A L RYJ)L-

. o= > a1e 10mg
BD-ATZ 7 T /R
ESNN 15¢
A ALK 1L

2-1-5 2@ =—PCR

2-14THLNCAa R =—ZEEFT L LT, K25
ORTMIB TS T A ~—% W, ar=—PCRIZLV,
16S rDNA 1.5 kbt Jr DA o — FOFEZ R LT,

&2-5 77 A ~—id

M13F 5-CGC CAG GGT TTT CCC AGT CAC
GAC3’

MI3R 5’ —TCA CAC AGG AAA CAG CTA TGA
3

OGS RR 2 222-61 R T,



F2-6 =11 =—PCREULIGHAK

Reagent Volume (uL)
KOD Dash 01

(CRFERG, HAS) '

Buffer 1.0

dNTPs 1.0

Primer Forward (M13F; 10 pM) 0.1

Primer Reverse (M13R; 10 uM) 0.1

H,0 7.7

Total 10.0

PCRIZLA T ORISEM (Z1E94°C 30 sec, 7=—VU 7
52°C 30 sec, fHHZ74°C 70 sec; 30 cycles) CTZ 7 V= k
P —FYA 7 T —96% U TITo7,

FOSSM:
94°C 5 min
94°C 30sec —
52°C 30 sec 30 Cycles
74°C 70sec |
74°C 7 min

& TR RS2 0.8% T H v — A4 VB KEN
LCHMET DO Rt Lican=—%27n— &
L7,

2-1-6 TSR = Pt

2-1-5CHELNZ7 B—2 %100 mg/LT > BT U ) b
U 7 NEALBEHNCEERE L CIRAE7°C, R E 5 HE200
pm T I6RFHEEEE L7, BEFRIK3 mL % & 07y B
(13,000xg, 5 min) (Z& Y EAEAZEILL T, 77 A3 Ml
Hi2-+ hHigh Pure Plasmid Isolation Kit (17273 =, AA R)
ERAWCTTAI R L, Boni=77 23 Rit
Sy 66 FFNanoDrop ND-100RP{Z CDNA Y & % |
E LTz, BN TTAI RELO%T Ha—A 7 VER
VKENZHE L CT7 T A REHER LT-,

2-1-1 = R B L VHERIMHER
7T A ROWERANIRET DTDIis, =y
MR (AAR) (2o —r P AT 2RI LT, S D7z
ML, 7o TMTY 7 b (ATGC; Genetyx, HZA)
\Z & Y Contighid 51| # 1% T, 7 — &% ~X— A (BLAST
program of the National Center for Biotechnology Information,
http://www.ncbinlm.nih.gov/BLAST/) THARIRRZR 21T -
72

-
=

2-2 Double Gradient-Denaturing Gradient Gel
Electrophoresis (DG-DGGE) f#HT
ATETIL, i L7-DNAZ EHHPR & L CPCRIEIZ X
1 16S tDNAIZFT HV2-V3HHEIR (£10.2 kb)Z HilE LT,
DGGEIZHl: U #E#ERY 22 Ml B AH DO gt 21T > 72, 16S

DNA > — 27 =3 0 JfR#t & el L C, DGGEETIL Y

00— DIBIRD/SA T AN 2 & IR0 ORIEAH
DOIRFEHI R BN TTRETH D0 LN EFTE LTERD S
j’LTV \éo

2-2-1 FHBOKIE

2-1-1 & [ARRIC, BWEOAMLE (T ), ZhY,
428, 1y 7B FAH (). ERISHETH (H).
ERRISAEIOA (BK). “ERRIELH (ZOICEREL S TR
ZakkE LTV,

2-2-2 [Eifeh 5 MODNAHH
2-12 L AR, JEIRDS S ODNAHHH 21T - 7=,

2-2-3 PCRIZ &k %8B5316S rDNADDIENS

222 THIHH L7ZEDNAZ B & LT, R2-7ITR T4
B —H L7 5 =—9% U C. PCRIZ LY 4y
16S rDNA (%102 kb) ZHEiE L 7=,

x2-1 774 ~—h%l

GC- 5-CGCCCGGGGCGCGCCCCGGGCGGGG

HDAI CGGGGGCACGGGGGGACTCCTACGG
GAGGCAGCAGTAGAGTTTGATCCTGG
CTCAG-3’

HDA2 5-GTATTACCGCGGCTGCTGGCAC3’

BOSHERAR & #2-81 7~

$=2-8 PCRitnRAHAK

Reagent Volume
(1L)

Premix Ex Taq Hot Start Version 100

(F AT 734 7)

Primer Forward (GC-HDA1; 20 uM) 8.0

Primer Reverse (HDA2; 20 uM) 8.0

Template DNA 2.0-8.0

H,0 76-82

Total 200
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FERF R OME A Tlc, TZ 7m0 b
P—FWY A7 T7—96 (/A A FT) &ZHVTHot start-
touch down PCR %47~ 77,

BOSSAE
94°C 5 min
65°C 1 min
72°C 1 min
94°C I min ——
64.5°C (“touch down” PCR, 1 min 20 cycles
—0.5°C every new cycle)
72°C I min ——
94°C 1 min
55°C 1 min 9 cycles
72°C 1 min
72°C 5 min



BSOS T\ SOS R 2 1.5% 7 v — A7 VEERGKEN Zfik
LCTHME T DN Reffidth. PCRIFE X » b
QIAquick PCR Purification Kit (QIAGEN) % F\»CPCRJE
WakER LT,

2-2-4 DGGEfZAT

40% (W) 77 VLT X RIEAREGIR [29:1 (FH A
TAY . AR, VLTI K (FHTATAY), RHE
(FTHTAT ALY ~ VLAY W7 =0 (Th
FATAY) . NNN-T h T AFNLEF LT IV

(FHATAT A7) R CTENEREE AL % 30%-
70%., RV T 7 VLT I RIEEAEL A 6-8%IZFHR L 7=
Double Gradient (DG)-DGGEZ /V&/ERLL 7=, 7eks, 2Pk
FIEFE100%137 MIRSE L40% (vv) VLT 2 RICHY
9%, DGGE =#EXUKEIT A7 A (NB-1490; HATA
F—. AA) ZHANT, 223 THIFERPCREY (600
ng) X UDGGE Marker Il (=R Po— %k L7z,
F7950 VCORFRHIEEXIAKEN%, 66 V C3FHIEESKE) 2
1To7=, EXKIKENFEIZSYBR Gold (Molecular Probes.
USA) (CIRF e L, SR L0 b Uiz, 7
TNF o7 (7Fav, AAR) IZXY FERDGGE N
RZERT-,

2-2-5 DGGE/ N> FDL—H Ty
2-2-4CIH7=DGGE/ Ny R L7 MK CoEd L7

DB, DNAZE LI K30 pLiz4°C C—Biat Lz,

TRH L7-DNAZ #8 & LT, 2-2-3 & [AEEICHot start-

touch down PCRIZ L V), 157168 rDNA (#J0.2 kb) %4

L7z,

SOSRRR 2 #2291~ T,

2-9 PCRIU AR

Reagent Volume
(uL)

Premix Ex Taq Hot Start Version 25

(F T34 7)

Primer Forward (GC-HDAL; 20 uM) 2.0

Primer Reverse (HDA2; 20 uM) 2.0

Template DNA 1.0

H,0 20

Total 50

2-1-4~2-1-7 L [AREIC, TAZ v —=1 7B L OKRGE~
DG, 2 =—PCR, 77 A Filitj, >—7 =
7, MR AT o T,

3. &R

3-1 16S rDNAS—% T R T

R84 A ~ Rk 1994 H £ CORUREDOAHS DL
V(T HI, ZAY, 428, vy B 7)) HhSDNAFIH,
PCR, 7 u—=27 77 A3 RIiHZITV, 5842168

116

DNAD 7 v — 2 ZENERN2557 a—2 2607 a—2
2597 m— 2597 m— R, A TIRIBICOX 16~
207 B —F OV —T T AT ATV, Ty TL
FENT 24TV, #3517 Contight 5114 BLASTIZ & > CHHFA]
MR EAT T2, T v TIUTORER, 7TV,
I3 428, v B 7 TIEENENIS, 20, 21, 14D
Contig BlAIA157-, AHUSOMEHORERE ZNEh
#3-1~F34 [ TRT

T _TO4LHN S, AcidobacteriaPd,  ActinobacteriaP,
Chloroflexi Fq§ . gamma proteobacterium ## . delta
proteobacteriumiffillZ J& 9~ 2 Mi& & FHFME A R m—
BfE 57z, F7=. Nitzschia frustulum, Thalassiosira
eccentrica chloroplast, Sulfurimonas sp., Gelidibacter sp.i%
ENEN, TYAV, XAV, 28, 0T DHND
Boniz, —JH., 7L, HEBETCHE TH D
Chloroflexi F§ . Olavius algarvensis sulfate-reducing
endosymbiont, Desulfobulbus sp.33 & UM sEl&{ LR Ch
% Sulfur-oxidizing bacterium7 3G HiL7z, [FIRRIZ Z 71> 7
o, fit & & o HH B T & 2 Chloroflexi . Olavius
algarvensis sulfate-reducing endosymbiont, Desulfobulbus sp.
B X OWisaR LA C & 2 Sulfur-oxidizing bacterium723 5
DA, Fio, 428020, FilEE CHlE CTd 5 Chloroflexi
F9. Olavius algarvensis sulfate-reducing endosymbiont ,
Desulfuromonas sp. 35 & OMifi 25 2 L il C & 2 Sulfur-
oxidizing bacterium, Sulfurimonas sp.23M5%H 7z, S HIZ,
2y 7 G, BiEEE TAIE T & 2 Chloroflexi 4 |
Desulfobacteraceae bacterium?)35: 5417,

3-2 DG-DGGEf##T

WRkI8FE4H () . ERRISETH (). FRkI8HEI0H
FR). FEEI9F1LH (ZX)DOEIREO4MSDIENE (7 H
U, 2>, 428, vy 717) n»HLDNAfIH, PCRZFT
VN, DG-DGGEf#TICHE L7z, 57z 3 K2)xHDNA
ZWH L, PCR, 7 0—=0 =0 T EAT

. DN EHIEBLASTIC L » CHIRIEMZR 217>
2o BHLRORZHIZ I 5 DG-DGGEKENX % [X[3-1 &
X322 |7, Fio, 2N RERBOAROHEEES | OFHEFINE
MR OFERAEKI-S5ITRT,
DG-DGGEfHTZ 1T o 1o, ENENDH T ink
SO PRI ENT, FHT, 428y B 7ICE
WT DT =7y R S e, $_ T 7
7> © gamma proteobacterium (No. 3, 11) . delta
proteobacterium (No. 5, 20), Chloroflexi (No. 19, 26).
Chromatiales (No. 27), sulfate-reducing bacteria (No. 21),
unclassified bacterium (No. 7, 242 i S-, —hH., 7
) D% (XI3-2; 71— 2D FHNitzschia frustulum (No.
28) . gamma proteobacterium (No. 29) . alpha
proteobacterium  (No. 30)MFERAIICRHE Sz, 61T,
FTRTOY TN DR G T %
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Phylum Closest phylotype/species Sim.  No.

(Accession No.) %)
. . Uncultured Acidobacteriales bacterium

Acidobacteria 4
clone Belgica2005/10-140-14 (DQ351783) %
Uncultured Acidobacteriales bacterium © 4
clone GR24 (AY150892)

. . Uncultured actinobacterium

ACIOLRCEIR. - 3G02-22 (DO431887) # 3
Uncultured actinobacterium B 3
clone MSB-3D10 (DQ811922)

. Nitzschia frustulum
Beclariopy ¢, 5 10522 (AY221721) 9710
. Uncultured Bacteroidetes bacterium
clone S2-19 (EF491338) o s
o Uncultured Chloroflexi bacterium
ch clone VHS-B3-80 (DQ394964) 72
. Uncultured gamma proteobacterium

P clone MSB4F10 (DQ811844) B35
Uncultured alpha proteobacterium 0 8
clone crystalBog022B5 (AY792287)
Uncultured Aquabacterium sp. 9 5
clone GASP-WCI1S2_G04 (EF074520)
Olavius algarvensis sulfate-reducing % 4
endosymbiont (AF328857)
Uncultured Desulfobulbus sp. B 3
clone VHS-B5-82 (DQ395035)
Uncultured gamma proteobacterium o 3
clone SC3-2 (DQ289941)
Uncultured alpha proteobacterium B 2
clone CD207C10 (DQ200591)
Uncultured gamma proteobacterium % 2
clone VHS-B5-65 (DQ395062)
Uncultured delta protecbacterium % 2
clone YS-UMF5_122 (DQ901618)
Uncultured gamma protecbacterium o
clone Belgica2005/10-120-18 (DQ351749)
Sulfur-oxidizing bacterium ODIII6 B 2
(AF170422)

Phylum Closest phylotype/species Sim.  No.
(Accession No.) %)
. . Uncultured Acidobacteria bacterium
AcdovecRria. o p3 51 (EF491495) B3
. . Uncultured actinobacterium
Ad clone MSB-5D2 (DQ811925) %2 3
o Thalassiosira eccentrica chloroplast
Bcileriophya strain P108 (AJ536458) 77 4
. Uncultured Bacteroidetes bacterium
s clone SIMO-1934 (AY711300) * 3
Uncultured Bacteroidetes bacterium % )
clone SIMO-2430 (AY711796)
Uncultured Bacteroidetes bacterium » )
clone SIMO-1724 (AY711090)
—_" Uncultured Chloroflexi bacterium
nl clone Belgica2005/10-130-20 (DQ351765) % 3
Uncultured green non-sulfur bacterium & 5
clone P. palm C 37.(AJ441227)
Uncultured gamma proteobacterium
Proeobecteria  clone Belgica2005/10-130-24 )
(DQ351767)
Uncultured bacterium o D
clone MSB-2G1 (EF125455)
Uncultured Desulfobacteraceae bacterium 3 1
clone: pltb-vmat-76. (AB294969)
Uncultured gamma proteobacterium % 10
clone VHS-B4-12 (DQ394977)
Uncultured delta protecbacterium o 10
clone Belgica2005/10-ZG-2 (DQ351798)
Uncultured delta protecbacterium 08 6
clone 3G02-06 (DQ431903)
Uncultured bacterium % 4
clone MSB-2G4 (EF125458)
Uncultured alpha protecbacterium % 3
clone MSB-3B6 (DQ811851)
Rhodobacteraceae bacterium GPM2511 % 2
clone GPM2511. (AJ871950)
Alterococcus agarolyticus % 2
ADT3; CCRC17102 (AF075271)
Uncultured delta proteobacterium 9 2
clone SC140 (DQ289922)
Uncultured gamma protecbacterium o 3

clone: pltb-vmat-80. (AB294972)
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Phylum Closest phylotype/species Sim.  No.
(Accession No.) (%)
. . Uncultured Acidobacteriales bacterium
2 Clone Belgica2005/10-140-14 (DQ351783) 77 2
. . Uncultured actinobacterium
Ad clone PI4c4d (AY580349) 77 2
. Uncultured Gelidibacter sp.

BCBIOGEES 1 113 (DQIGT0R2) %3
Uncultured Bacteroidetes bacterium 9 )
clone VHS-B4-72 (DQ395008)

—_" Uncultured Chloroflexi bacterium

n clone XME38 (EF061969) 100 7
Uncultured Chloroflexi bacterium % 3
clone MSB-3D4 (DQ811864)

. Uncultured gamma proteobacterium

P clone 30ANG2 (AJ633957) BT
Uncultured Desulfobacteraceae bacterium % 15
clone: pltb-vmat-76 (AB294969)

Uncultured delta protecbacterium 8 7
clone YS-UMF5_158 (DQ901623)

Uncultured delta protecbacterium 9 6
clone Belgica2005/10-130-15 (DQ351760)

Uncultured alpha proteobacterium 8 3
clone MSB-3B6 (DQ811851)

Uncultured delta protecbacterium 8 )
clone KorMud-V6C13 (DQ11239%4)

Uncultured proteobacterium % )
clone SIMO-1733 (AY711099)

Uncultured Chromatiales bacterium 97 ’

clone SIMO-2206 (AY711572)

Phylum Closest phylotype/species Sim.  No.
(Accession No.) (%)

Acs . Uncultured Acidobacteria bacterium clone
G7-30 (EU005340) % 6
Uncultured Acidobacteriales bacterium 3 2
clone Belgica2005/10-140-14 (DQ351783)

. . Uncultured actinobacterium clone
Adinobecena. — \rqp 3110 (DQ811922) #o3
——" Uncultured Chloroflexi bacterium clone
ol MSB-5H11 (DQ811887) 4 >
. Uncultured gamma protecbacterium

P clone MSB4F10 (DQ811844) I
Uncultured bacterium % 15
clone MSB-2G1 (EF125455)
Olavius algarvensis sulfate-reducing oI5
endosymbiont (AF328857)
Uncultured gamma proteobacterium % 1
clone VHS-B4-12 (DQ394977)
Uncultured gamma proteobacterium 910
clone Belgica2005/10-1309 (DQ351756)
Uncultured delta protechacterium o 5
clone 3G02-06 (DQ431903)
Uncultured delta protechacterium % 4
clone Belgica2005/10-ZG-2 (DQ351798)
Uncultured gamma proteobacterium 9 4
clone Sylt 32. (AM040128)
Uncultured gamma proteobacterium % 3
clone LC3-5 (DQ289914)
Uncultured proteobacterium 9 3
clone SIMO-1765 (AY711131)
Uncultured bacterium 01 5
clone: SRRT69 (AB24(0495)
Uncultured Chromatiales bacterium 91 )
clone SIMO-2302 (AY711668)
Uncultured bacterium % 5
clone B78-35 (EU286999)
Sulfur-oxidizing bacterium ODIII6 0 )
(AF170422)
Uncultured delta protecbacterium % )
clone YS-UMF5S 166 (DQ901625)
Desulfuromonas sp. SDB-1 % )
(AF019933)
Sulfurimonas sp. 0H30-7C-S 08 5

(AB304903)
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B1-3-1 DG-DGGEfftT CFk184A ., Fhk18FETH)
L=y === 22— TUh Y CHKISHE4A), 3L —
21 (ERRI8EEA ), 41— 428(ERRI8F4A ), 51— oy
T 7 CERRI8EEA ), 6 L—>; 73 U (k1847 A), 71—
91 (CERRIBEET 1), 8 L—2; 428(ERKISFTH), 9L—2; oy
717 CHRISEETH), 10— ~—H1—

1.2 3 4 5 6 7 8 9 10

B-3-2 DG-DGGEf#T CERkI8F10A ., FRk19F1A)
1L—yy ~—0— 21— T30 Y CHRISELI0H), 31—
Z 71 (PRkI84E10 1), 4 L— 1 428Kk 184E10 1), 51—

oy H 27 CERRISEEI0A), 6 L—2; ~—H—,, TL—2 T3

UCHRIOELA), 8L—1 Z0Y CEHKRI9ELA), 9L—12; 428
CERRI9ELA), 10L—2; 11 0 7 CERI9FLA)
BEOETII — 7 T3 T 5 T-7230 RNo. AR,

5:3-5 DG-DGGEfFEHTIZIT %730 RO EEIH OFRFRIAR R

Band
No.

Phylum

Closest phylotype/species Sim
(AccessionNo.) ()

10

11

12

13

14

15

16

17

18

19

20

21

26

27

28

29

30

Proteobacteria
Proteobacteria
Proteobacteria
Bacteroioktes

Proteobecteria

Proteobacteria

Cyanobecteria

Proteobacteria

Verrucomicrobia

Proteobecteria

Proteobacteria
Chloroflexi

Proteobacteria

Chloroflex
Proteobecieria
Bacillaricphyta
Proteobacteria

Proteobacteria

Uncultured delta proteobacterium clone o
SIMO-1753 (AY711119)
Acinetobacter calcoaceticus
(BU330417)
Uncultured gamma proteobacterium
clone SIMO-1757 (AY711123)
Uncultured Flavobacteria bacterium
clone SIMO-2983  (DQ18995)
Uncultured delta proteobacterium

clone BS1-0-104 (AY254955)
Desulfobacterium catecholicum

Kette (EF442982)

Uncultured bacterium
cloneroot Ell 132 (EF029003)
Uncultured bacterium clone S26-19
(BU287319)

Uncultured cyanobacterium

clone DT _068(DQ881210)
Uncultured bacterium clone C2
(EF590022)
Uncultured gamma proteobacterium
clone Belgica2005/10-130-12 (DQ351758)
Flavobacteriaceae bacterium
YM6073 (AB270585

Uncultured Verrucomicrobiae bacterium
cloneHCM3MC91_11E FF(EU373981)
Sponge bacterium Zo10

(AYHR377)
Uncultured Flavobacteria bacterium
clone SIMO-1405 (AY710845)
Uncultured delta protecbacterium
(AJ519664)

Uncultured Bacteroidetes bacterium
clone MSB-3B10(DQ811905)
Uncultured delta proteobacterium

clone ADK-MO02-61 (EF520538)
Uncultured Chloroflexi bacterium

clone XME38 (EF061969)
Uncultured delta proteobacterium

clone SIMO-1739 (AY711105)
Uncultured sulfate-reducing bacterium
clone BznS327 (EU047539)
Uncultured bacterium

clone TRC20H44 (EU362204)
Uncultured Chloroflexi bacterium

clone XME3 (EF061967)

Uncultured bacterium clone

THC20HS0 (AMO40102)

Uncultured bacterium

clone SII-1 (AJ853873)
Uncultured Chloroflexi bacterium

clone VHS-B3-80 (DQ3949¢64)
Uncultured Chromatiales bacterium
clone SIMO-2416 (AY711782)
Nitzschia frustulum SAG 10522
(AY221721)
Uncultured gamma proteobacterium 10
clone XME27 (EF061959)
Uncultured alpha protecbacterium
SLH20-0il (AM282626)

D
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Desulfobacterium catecholicum (No. 6)23M&H Siviz, iz,
J VEIHOITONT WA E Y 428, By TG
Flavobacteria<°Flavobacteriaceae (No. 4, 12, 15255 H <41,
TRV pBIIHEH ST,

4. HER

16S tIDNA— 7 =3 Jfiitrds L UDG-DGGEfFTIZ & ¥
A ENEOAHLE DI ORIEFRAAT 21T > 72, WARATIZ I T
By TRTO4MLS L Y delta proteobacteriumiZ &9~ 2 FilgE T
MBS SN Z oD, EHRIEERICH S 2 BamsE &
[FARI BRI B 53 DB DI EDS B Sz, L,
AWFETHWRITFE T, EEMESMFOIT, FEMR A B
=ZALIRHTH D, £ 2T, AT DHiEEEROZH)
BREAMNCIH AR D 72012, 4113168 1DNA'| Dissimilatory
Sulfite Reductase (dsrAB)'? . adenosine-5-phosphosulfate [APS]
reductase (aprA) %% 7 —/7y b & LIz U 7 LH A LPCRIC K
L ERIISRAT LI TH D,

ABFFETAT > 1-DG-DGGEfHTIZ L 0 ./ U AT T
WHE R 8, ay I inb AR VIFFMETH D
Flavobacterium sp. |Z3Ei#% 723 FEDFlavobacteriumBsHlEE 23k & 4
TR, FBERICHHEIETHZENHALNL 20Tz, &2
A0, BT T H BRI T R84 A ~ R4 A £ C
WA VR L% 7 DV EIOIEITRE S TR LT, £
DFIFA T = ALIARATH D, LR D, IERRAEE
T/ UBIHDITHOILTU 2 HiL T D ZxFlavobacterium R A 3
B EnzZ izl v, /YU & Flavobacteriumkil i o B M:
MERBIN, AIJVHEONN,A F~v—D—L LT
FlavobacteriumiEflEE 3G ChH 5 Z &M Hifs S5, 4%IX
A2/ VI & AIRHEHIHAE T 5 Flavobacterium A o BEE M
EHAGMNNCT 572012, FlavobacteriumbRliE 2 % — 7'~ + &
L7z Y 7% A APCRIC K % E &R R RITOREBIEIC K D
FlavobacteriumBSHIEE OHEIRIENT 24T 5 LB D 2,

HE - AR Y & T TRV A BIKPEIR B

br— « SARBSERICHER L LI 5,
SE
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SR, it PO - AIEIERIC I 2 B0 A RSRK
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STUDIES ON BACTERIOPHAGES INFECTIOUS TO PATHOGENIC
BACTERIUM OF NORI SUMINORI DISEASE

ATTEMPT FOR APPLICATION OF BACTERIOPHAGES AS THE
MICROBIOLOGICAL CONTROL AGENT AGAINST SUMINORI DISEASE IN
NORI CULTIVATION

e PR =
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Suminori disease caused by infection of pathogenic bacteria is listed as one of the most serious diseases
of nori laver and it sometimes leads heavy damage on the nori cultivation carrying out around the coastal
area of Ariake Sea. To prevent the occurrence of this disease, the acid treatment of nori cultivating nets
has been done during the cultivation. Although the acid treatment is quite effective method for the
disease control now, it might become the negative factor for the coastal environment. Thus, it is strongly
required to develop a new other way of the disease control without any stress for the environment.

Bacteriophage which is bacterial virus is known to show the high host specificity during the infection
and can amplify as the infectious unit vigorously, as long as host bacterium is existed. Thus it is strongly
suggested to be an effective microbiological agent against bacterial disease, such as Suminori disease.
In this study, the isolation of phages infectious to the Suminori pathogenic bacterium was carried out and
the possibility of isolated phages as the microbiological control agents against Suminori disease was

investigated.

Key Words : suminori pathogenic bacterium , microbial control, bacteriophage
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SEQUENCE DEPENDENCE OF GPCR PRIMING FOR HUMAN NEUTROPHILS

FLILRHHY - R B2 - R EIRSS « RE R4 Slapifels - bl T iHHI6
Daisuke SUGIYAMA, Ryo HAYASHI, Satoshi OSADA, Ichiro FUJITA, Yuhei HAMASAKI and
Hiroaki KODAMA
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35@’[@ Laboratory of Cell Biology, National Cancer Institute, National Institutes of Health
(9000 Rockville Pike, Bethesda, MD 20859, U.S.A.)
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Neutrophils act as the first line of defense against the invasion of microorganisms in the body. Bacterial
metabolites such as N-formylmethionyl peptides are chemoattractants for neutrophils and bind to specific
surface receptors, formyl peptide receptor belong to GPCRs. Previously, we reported that syntheses,
and biological activities of transmembrane peptides derived from human formyl peptide receptor. As a
result, we found that human neutrophils pretreated with the fourth transmembrane peptide are enhanced
the release of superoxide anion by neutrophils when stimulated with agonist. However, it is not clear
yet that these activities are dependent on sequence or extremely high hydrophobicity. In the present
study, the fourth transmembrane peptides of various GPCRs were synthesized to evaluate the effect of

sequence and the biological activities for human neutrophils.

We found that the priming effects for

human neutrophils were dependent on the sequences of transmembrane peptides.

Key Words :
superoxide production
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GPCR, human neutrophil, transmembrane peptide, peptide synthesis, priming,
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A VIBRIO VULNIFICUS MEASURES
APPROACH OF CLINICAL MEDICINE -THE THIRD REPORT-
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Vibrio vulnificus naturally found in all coastal waters of Ariake Sea can cause serious illness and death in persons
with preexisting liver disease or compromised immune systems. V. vulnificus can cause disease in those who eat
contaminated seafood or have an open wound that is exposed to seawater. Sporadic cases continue to occur all year,
increasing in frequency during the warmer months. Of all food-borne infectious diseases, infection with V. vulnificus is
one of the most severe; the case-fatality rate for V. vulnificus septicemia exceeds 60%.

Our main goals in Ariake Sea Research Project include its prevention, and decrease in mortality of this life-
threatening illness, and intensive studies in both clinical and basic medicine have been carried out for three years. This
review article is designed to provide an update to our guidelines for management of Vibrio vulnificus infection
according to the “Surviving Sepsis Campaign” published in 2008. The discussion is focused on initial resuscitation
within 6 hrs, diagnosis, antibiotic therapy, source control, fluid therapy and use of vasopressors, and corticosteroids.

Key Words : Vibrio vulnificus, Clinical Medicine, Surviving Sepsis Campaign
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Initial Resuscitation

Diagnosis

Fever 38°C T

| Liver disfunction or immunedeficiency |

Hypotension +
(MAP <65 mmHg)

L

Infusion load;
Colloids; 300-500 ml/30 min
Crystalloids; 1000 ml/30min

V. vulnificus
most susp

W

| Normotension ? | | Lactate <4 mmol/l ? |

Septic shock

Skin episode (bullae)

i

MRI

Necrotizing fasciitis

Recovery merkmal
within 6 hrs

Norepinephrine

X = Dopamine Intensive care

MAP = 65 mmHg

CVP=8 mmHg

Urinex=0.5 ml/kg/hr Blood (MAP) transfusion
Scv02 =70% (Ht; >30%)

V02 »65% ]‘ X 2 bobutamine d.i.v

(max. 20y)

I Steroid (hydrocortisone) I

Respiratory support

Raw shellfish eating

Blood, Bullae content, Skin sample
collection

—

Drug medication
Vi
iV

d
|dentification Cephem 3" D:Carbapenem

l TCor NQ

Gram staining
CVA-1
LAMP

V. vulnificus (diag) (—I

> O.A
Polymyxin-B

Surgical therapy

I Debridement or Amputation I

Treatmentflow chart for V. vulnificus patient
based on Surviving Sepsis Campaign 2008
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A VIBRIO VULNIFICUS MEASURES
APPROACH OF BASIC MEDICINE -THE THIRD REPORT-

RATERED « hlEEpRe « IGSETS « /MRoT K
B LA - ARAIE—6 - KEERT
Hirotaka OISHI, Mikio NAKASHIMA, Yukihiro TASHIRO, Genta KOBAY ASHI
Yukiko TOMITA, Kouichi MATSUMOTO and Kenji OHSHIGE

S MR PN e AR AT r Y =7 b (T849-8501 & ish/E5-1-1)
2Ef KRR R - BRAEE (T 849-8501 {2 HismEs5-1-1)

Sty AR RAHBIRT TR B HHERAMIZE T 0 Y =27 b (T849-8502 - HIAED)
b YR KRR HUMERAMIET 0 Y =7 b (T849-8502 Vet iiAIE1)

5 S EENEIIE R - BEESE (T849-8501 (A ishE5-1-1)

6 S ENEUIE R - BEESE (T849-8501 (A ishE5-1-1)

Tl REIR N e S FRAE S (T236-0004 ST IRIXKAE3-9)

Vibrio vulnificus causes necrotizing fasciitis and sepsis mainly in patients with liver dysfunction through
ingestion of raw fish or shellfish, which has high mortality and short latent period. We are carrying out
the prevention promotion, basic and clinical studies as measures of this fatal disease. Promotion of basic
medical studies may lead to more appropriate treatment, diagnosis and preventive measures.

Our results of this year are as follows,

1) Vibrio vulnificus was detected from July to September in Ariake Sea. Microbial detection was

associated with sea water temperature.

2) Sixty-four percents of 16S rRNA gene pattern of V. vulnificus which were obtained from Mikawa

and Ise Bay (Aichi prefecture) indicated type-B.

3) Serum indicators of liver function in V. vulnificus patients were not associated with prognosis. On

the other hand, patients with diarrhea at onset tended to have a good outcome.

4) We experienced a fatal case of necrotizing fasciitis due to bacterial translocation of Klebsiella

oxytoca.

Key Words : Vibrio vulnificus, Basic Medicine, 16S rRNA gene, Klebsiella oxytoca
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1. 16S rRNA geneA 754 < —

B-519-3 F-AGAGTTTGATCCTGG CTC AG-3°
B-019-A | F-ATT ACC GCE GCT GCT G-5°
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s~ L
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5. V. vulnificus 835 3555

Patient Onset Sex Age  Underlying liver disease Other disease Raw fish  Period from ingestion Diarrhea Skin lesion on extremities
Year Month (years) /shellfish diet to onset (days) “Surgery
1 1984 Aug M 54 CH GU U Lt. lower d
2 1989 May M 62 HB,LC,HCC - U - Bil. lower d
3 1991 Jul M 78 HC,LC GU Yes 1 - Bil. lower d
4 1991 Aug M 59 LC,HCC - Yes 1 - Bil. lower -
5 1992 Sep M 42 ALD HT, DM Yes 1 + Bil. lower d
6 1993 Jul M 58 ALD, HC - Yes 3 + Lt. upper d
7 1995 Aug M 58 HC, LC, HCC Esophageal varices U - Lumbar -
8 1996 Aug M 56 ALD - Yes 5 - Bil. lower, Rt. upper d
9 1996 Oct M 58 ALD - U - Both upper and lower d
10 1998  Jul M 66 HC,LC DM, Esophageal varices Yes 1 - Lt. lower d
11 1999 Sep M 60 ALD Arteriosclerosis obliterans Yes 2 - Both upper and lower a
12 1999 Sep M 60 HC,LC - Yes 1 - Bil. lower d
13 1999  Jul F 66 HC,LC - Yes 2 - Bil. lower d
14 1999 Jul M 55 ALD U Yes 3 - Bil. lower d
15 2000 Jun M 62 HC,LC, HCC Esophageal varices Yes 2 - Bil. lower d
16 2000  Jul M 46 ALD DM, Chronic pancreatitis Yes 1 - Bil. lower d
17 2000 Aug M 30 HB, HC, LC, HIV Hemophilia Yes 2 - Bil. lower -
18 2000  Jul M 65 ALD - Yes 1 + Rt. lower d
19 2000 Sep M 56 HB,LC DM Yes 1 - Rt. lower d
20 2001 Aug M 94 HC, LC, HCC - Yes 1 - Bil. lower -
21 2001 Jun M 75  Multiple Myeloma Gastrtic cancer Yes 7 - Lt. upper a
22 2001  Jul M 46 ALD - Yes 5 + Bil. lower, Lt. upper d
23 2001 Aug M 64 HC,LC, HCC - Yes 1 - Both upper and lower d
24 2001 Aug M 46 HC, ALD - Yes 1 + Bil. lower d
25 2002 Oct M 72 ALD - Yes 1 - Bil. lower d
26 2003 Sep M 69 HB, HC,LC, HCC - Yes 7 + Lt. lower d
27 2003 Jul M 50 HB, LC, HCC DM, GU, Esophageal varices Yes 1 - - -
28 2004  Jul F 35 MEN typel Malabsorption syndrome U + Rt. lower d
29 2004 Oct M 68 U GU Yes U - Lt. upper and lower a
30 2004 Jul M 72 - DM U - Rt. lower a
31 2005 Jul M 61 HB,LC - Yes 2 + Bil. lower -
322005 Sep M 66 ALD GU Yes 1 + Bil. lower -
33 2006 Jul M 54 HC, LC, HCC, ALD - Yes 1 - Rt. lower a
34 2006 Jul M 52 HC, LC, ALD - Yes 2 + Rt. lower a
35 2006 Dec M 73 LC,ALD Esophageal cancer post-op Yes 1 - Bil. lower -

M, male; F, female; CH, chronic hepatitis; HB, hepatitis B; HC, hepatitis C; LC, liver cirrosis; HCC, hepatic cell carcinoma; ALD, alcoholic liver disease; HIV, human immunodeficiency
neoplasia; GU, gastric ulcer; HT, hypertension; DM, diabetes mellitus; PMX-DHP, polymyxin B immobilized fiber-direct hemoperfusion; CHDF, continuous hemodiafiltration; U, unknov
left; d, debridment; a, amputation; D, death; C, cure.

6. WM OTEEIEHT 27 —4

Outcome

P value
Cured [n=12] Deceased [n = 23]

Mean age [years] 54.6 (9.7) 62.3 (13) 0.034 °
Hemoglobin [g/d]] 12.1 (1.9) 122 24 0.862 P
Platelets [x10%u1] 73 (43) 5.5 (3.5 0.076 °
mCP score 8.1 (1.7) 9.0 (1.8) 0.126 °
Asparate aminotransferase [1U/1] 156.3 (110.2) 200.3 (217.8)  0.876 °
Alanine aminotransferase [TU/I] 69.7 (30.2) 55.1 (26) 0237 ®
y GTP [u/] 295.0 (202.2) 290.5 (6122)  0.068 °
C-reactive protein [mg/dl] 13.6 (10.6) 10.2 (7.9) 0.492 ®
Creatine kinase [1U/1] 1463.3 (1911.9)  5459.7 (9932) 0971 ®
Fever ['C] 38.5 (1.1) 38.8 (1.3) 0.280 °
Extensive skin lesion [%] 333 78.3 0.024 *®
Diarrhea [%] 50.0 17.4 0.059 *
Surgery [no. treated/no. group] 10/12 17/23
PMX-DHP [no. treated/no. group] 1/12 13/23
CHDEF [no. treated/no. group] 5/12 15/23

Values in parenthesis are standard deviations. mCP score, modified Child-Pugh score; y

GTP, y glutamyl transpeptidase; PMX-DHP, polymyxin B immobilized-direct

hemoperfusion; CHDF, continuous hemodiafiltration. *

Mann-Whitney U test

Fisher's exact test for xz; b

7. V.vulnificusi83E T4 ~DFEIR 1

Adjusted OR 95% CI P value
Mean age 1. 166 1.013 - 1.343 0.033
Platelets 0. 775 0.541 - 1.109 0. 163
mCP score 1. 951 0.782 - 4.869 0. 152
Extensive skin lesion 11. 770 1. 136 - 122. 005 0. 039
Diarrhea 0. 059 0.004 - 0.996 0. 050

mCP score, modified Child-Pugh score; OR, odds ratio; CI, confidence interval.
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CURED CASES WITH STREPTCOCCAL TOXIC SYNDROME (STSS)
IN SAGA MEDICAL SCHOOL HOSPITAL
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Shinji MITSUMIZO, Tomoko YAMADA, Kouichi MATSUMOTO,
Kazukuni ARAKI, Hirotaka OISHI and Mikio NAKASHIMA
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We experienced cured case of Streptococcal toxic syndrome (STSS). A 46-year-old woman with
Stevens-Johnson syndrome was admitted to our hospital due to lower leg pain and redness. Within
several hours, the patient had consciousness level-down and sudden onset of septic shock. Magnetic
resonance imaging of the patient’s right lower leg showed a high signal on T2W1, and hypodermal
edematous change was revealed. There observations were consistent with necrotizing fasciitis.
Streptococcus pyogenes was isolated from cultures of the blood samples. In spite of the severity of
the clinical pictures, this patient survived due to debridement and intensive care including
Polymyxin-B immobilized fiber-direct hemoperfusion.

Because of the high morbidity and mortality associated with STSS, effective treatment including
early diagnosis of the disease, aggressive antibiotic therapy, and supportive care are important.
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FrRtFEe L,

[ ABEHRFEE]

R @ 39.6°C, DA% - 90 B/ 43 HE, i E

120/80mmHg, MEUL[EIEL @ 14 [Bl/4y,  EakiGE Y]
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FHIfmER : 13200/ul, ZRIMER : 3.66x106 /ul, ~F7

2 ey 101gdl, ~~ F27 Uy b o30.5%, I

/MR 6.2 T/l

<AAfbFE>

BUN : 42.3mg/dl, Cr : 2.75mg/dl, AST : 621U/,

ALT : 531U/, LDH : 318IU/, ALP : 127IU/,

Na : 128mEq/l, K : 2.6mEq/!, CI : 95mEq/l.

CRP : 31.38mg/dl

< JRYLIE >
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TR EH LSO -2 EREITo T2,

it 1 HH) 2FREdETT . RFTo UK,
fEAE., BARLLELR-7T2720, T, 2
WBMDOF 7Y — R~ &21T-7-, F7=HUMAE
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syndrome, TSLS & FE[FAL, ARFLTIE 1999 25
O 5 /T 302 Bl S, BT 114 Bl D
B 65 5l (60%) 1% 3 HLNIZZ OFFREIZ THLT
LCWiz, ZORAEIZIZEN > = FHIMITR O
LT, Fo, BEOSMITAFRIUNSO2E
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Holo, LrL, MEEZWIZITE>TWRnG
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Loop-mediated Isothermal Amplification (LAMP) &%
FIFAL - X EIEZETEDEET

STUDIES OF EARLY DIAGNOSIS METHOD FOR CAUSATIVE ORGANISM USING LOOP-
MEDIATED ISOTHERMAL AMPLIFICATION (LAMP)
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TR = - KATskE - R
Kouji KUSABA, Yukari NAKASHIMA, Megumi Oho, Miwa SAKAGUCHI
Zenzo NAGASAWA, Hirotaka OISHI, Mikio NAKASHIMA

1 B RSEE BT R AR AR AL Al MAE WA MHRESR (T 849-8501 L& Hi#E 5-1-1)
2 PR E R AR A AT R MAEDRESE

3 PR EE R R A A R CEREE

4 VBRI S G R R A B AT BB M AEMREE

5 EM EERFEFTRERRRERME RASMAEYRASE

6 [Ei FEEKFHENR AHERAE e s b (T 849-8501 V=4 i # /S5 5-1-1)
7 BEM EERTEE KRBT (T 849-8501 #= il 5-1-1)

Loop-mediated isothermal amplification (LAMP) attracts attention as novel polymerase chain reaction to detect
a specific gene for rapidity and high sensitivity. We tested LAMP for Bordetella pertussis (B. pertussis) and
Clostridium difficile (C. difficile) detection. In the study of B. pertussis, we compared two DNA extraction
methods, boiling and commercial extraction kit, for LAMP sensitivity. Boiling extraction was simple and easy
procedure, and to finish a short time. However, sensitivity of LAMP was higher in commercial extraction kit than
in boiling method. In the study of C. difficile, which has difficulty with detection in culture, we compared the
sensitivity of detection for toxins between LAMP and enzyme immunoassay. Our results indicated that it could be
better to use LAMP and enzyme immunoassay together for valid detection of this toxin.

Key Words: Loop-Mediated Isothermal Amplification (LAMP), Bordetella pertussis, Clostridium
difficile

1. [FC®HIZ PR Z B3 5 71k 2 FIH U 7oA ek e
YE O RIEHEAT 5 2T, 2ol PEEIRTE WD Y, T, o TERENT
RE & RDIFFEIEMZ BEL . [FE - JEA K £ D 727)>T % Polymerase Chain Reaction (PCR)%
ZHREICESWTIELS ZWr - T2 L XU D& LT RTE 2 N T2 52 Wik 23 i 5
MULETHSH, LnL, MEOCRTERCERK K- EELHIIEEASRA TS, £2TH
SR EOR R LB DI DITITFHEZET L Ml % 13, R RSFE23 B 38 L7z —E i
D, EFEICEWTIRHZ e BV L LT~ RO AR T 5 HED—2TH 5 Loop-
ORHEZW DB SN TETWD, Rz, HE Mediated Isothermal Amplification (LAMP) 2% |
& 7p o Wi GE . BE R R X5 Vibrio vulnificus | ALT, HERAECHRIHNNEETH D Bordetella
Streptococcus pyogenes 72 ¥ OFIFEIZ L VL Z 58 pertussis (B. pertussis 1 HZ) & IR K O
FEVERIIRE 2% 70 BV ICEH A RIET 5 2 &2 ERETHYFENEREE L LTHLEETH D
koo Tng, £, BIEMEDRERICE Clostridium difficile (C. difficile\Z7£H L. % ®D[q]
WTITEEBIC K 2 ORI 2N W Td D03, ETEERST 52 & & LTz,
BRPNED D WVITAEREME IS W TR B. pertussis 752 Z IR SRR YLIE | XK S 6~
REELRDGENZ W, ZNHEM HikL L 10 ke X . LA CTITIEIEREAE, £1% 6 »
TiE. BREHICHEET 2WREMED T 24 HUWN, FICRERE U 7 F o R #EE TI3E
EOHUR & B PR T 2 5k, 20 JEICRD 2 ERE N, FRCRE, ME, Mk
B MG AR T D IR T3t 5 i EaZ LECT L0 LD D, ZOEOMH
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(21X — % |Z Bordett-Gengou 4% i, Cyclodextrin
Solid K5l 7e &Rk e B LA FIVN 2 23, SR HIC
AL ERHE NI KD, mHERITIKL
FRZU 7 FUBRIEN D D256, bR B 55
BITREREERIE L 725 O, -, PURBRAR
R OLTIEZ < Ao T D08, Y9I
TIERPLEDO LA N AR o TR & FiE
HoOXTiGE AW THEEZKE L TIXAHT
HoHNHEZW E LTI ARAmETh D, AR
TiX LAMP ¥ VZ2FIH L, gL TH L E
Wik EFIAIE N BRI N TVWDH BN —
AW RO ERE 21T > 72,

—J7. C. difficile 1ZHIEHENGFHFK & 7> THl &
B INhD NTHEE/M KO EERFERETH D,
AHEITHFEREZATIHEH T L DR EREICE
bl o THFEEL, BENEBERET 22 &85
. FRICECKTIEZ < OBENEREE D HE S
NTWb, 72, C difficile |2 X DIBRDFIEIC
IE toxinA & toxinB 235 LT\ 5, ERFERIE
ERRIT toxinA & toxinB DiEE A EA L., R
FEARIIM G L bEE L2V EINTERLL
WIZ, Cdifficile BE THIE (Clostridium difficile
associated diarrhea : CDAD) D#iE FHIMRA I
FAFEF D toxinA & DM toxinB D EH S0 D
Rt & Cdifficile DyBERERMTONTE 2, &
Z ADEH toxinB (ZPEAT S DY toxinA [FPEA L
720 toxinA B F-C. difficile ¥k & N OYEALE 2%}
LCHEMENRSD Z ENRESNITILDERS
NTW5 7 Bk TR toxinA & toxinB 23/ HHC
BMHTEL5xy FBRFIHENATEY, BATYH
2007 FICFFFICHEH TE 2% v FR3FETR ST,
L LEEICE XK T HIZIEE > THRNDOHR
BRTH D, £ZC, AEFEAITLPETHIE L
TV DEERAEEE V- toxinA R b &
toxinB BIR T DA MWL HEFE T 57291 LAMP £
Y ROBRRE O TRHOENEICONTO
BRRET 2 1T o 7o ENEN ORI oW
THET %,

2. MMBIUAEE

1) B. pertussis

2007 4F 7 H~12 A F TIZH HBKEYE DS D
D BE DRI 42 BikExtRE L, T
RS -fii&% Iml @ PBS T4 deiisss
ST TeobL, —HERmRE, b o —Jikk
NRYU—rFy b EAWEEBRIHETIT- 72,

(1) &L
Dl.5ml v A 7 B F 2 — 72K 500u Adu,
12000rpm, 5 43 i L,

@ EFEmR bR,
X <iEFn,
@t —TF 477 vy 72T 1000C, 10 2y MG,
@7k FTAK L, 12000rpm, 2 5 B35 D,
® L& % LAMP A (Template) & L 7=,

100ul @ TE Buffer Z 1% T

(2) B/RU—9E (Fobfigketag)

DL5ml ~A 7 aF 2 —7ZHE 5000 Adv,
12000rpm, 5 43 f#l1 0>,

@ LiEZE Y X, B0 — 33K & 100ul N
2By FTEIBFMLU 10 M =iRATE,
@RV —rE T &2 100l Mz By T
< 1B,

@B RY—RIK W & 700ul, B8V — K
IV %Z 400 Iz, HFZ2 LT L < E+F0
Vortex £ 12000rpm, 10 43 [z 0,

® Bl 15ml v~ 7 aF 2 —Te V-
V& 50ul iz, @o g 500ul Z 300,
AT asR)—)v%& 550ul Mz, #% LT
W} < VIR, —80°CT 5 /&,
12000rpm, 5 sy OHK, T T—Ta v
T RiGERE,

70% % J—)V% Iml Iz 8 < B,
12000rpm, 2 L L, THYT—va v
T G ZBRE,

< Ff X, 30pl TE Buffer 200z i L
TR & VAR L LAMP F R {A(Template) & L
776

®@ Q ©

©

LAMP 177 A ~— (B. pertussis)

Primer | Sequence (5°-3°)

}I?IPP- TTGGATTGCAGTAGCGGGATGTGCATGCGTGCAGATTCGTC
Ef[; CGCAAAGTCGCGCGATGGTAACGGATCACACCATGGCA
BP-F3 | CCGCATACGTGTTGGCA

BP-B3 | TGCGTTTTGATGGTGCCT

BP-LF | ACGGAAGAATCGAGGGTTTTGTAC

Db | GTeAccGTeCGGACCGTG

LAMP AW (B. pertussis)

A ()

2 x Reaction Mix(RM) 12.5
Bp-FIP(100pmol/ul) 0.4

Bp-BIP(100pmol/ul) 0.4

Bp-F3(100pmol/ul) 0.1

Bp-B3(100pmol/ul) 0.1
Bp-loopF(100pmol/ul) 0.2
Bp-loopB(100pmol/pl) 0.2

Bst DNA polymerase 1

Template 5

Distilled Water 5.1

Total 25




LAMP St DFERE] & IR (B. pertussis)

E (C) | B (49)
i 63 90
pUG#ELE | 80 5
F 72, LAMP RIEIZHR R (Template)dul & Btk =
v hu—)W(B. pertussis)Z 1p1 Nz 724 D% NES

21> b a—/L (Internal control : IC) & L7=,

2) C. difficile
2007 £ 9 H22B 2007 4F 10 H F TlTHRAE=~42
H S 7= 308 99 ik 2 xf g & L=,

(1) LAMP & (EBEIC X 2HH)

I miEE 7 v 7 FI— MkesH (B3
Ak IR L T 37C, 24 H%Faﬁi%%?ﬁ\ B
W Iml % 15ml ~A4 7 0 Fa2—7ZKBL
12000rpm, 2 FyfliE O L7z, EIERRE. TES
Buffer 500ul Z /12 K <iEF1L, 95°CT 15 43[#N
W%, KPR TAM Lz, 12000rpm, 2 4yfiE L L
15 % LAMP M/ (Template) & L 7=,

(2) BERGEEHIEE
NAZAT vt AF v b CDA2 (VIDAS C.
difficile ToxinA 11 : HAREA A U 2—) &,
WA SCEIHE > THIE L=,

(3) JyBfeksas
#A3 % CCFA-S B3t (SeiH{b)
ﬁ%x IRAET 48 HEMIESE ATV,
ntu L/f;o

(&AL, 35C
FEH DA M % i

LAMP 172 A4 ~— (C. difficile)

Primer Sequence (5°-37)

CTGCACCTAAACTTACACCATCTATCTTCCTA

HK101-FIP CATTATCTGAAGGATT

GAGCTAAGTGAAACGAGTGACCCGCTGTTG

HK101-BIP TTAAATTTACTGCC

HK101-F3 | GTATCAACTGCATTAGATGAAAC

HK101-B3 | CCAAAGATGAAGTAATGATTGC

HK101-LF | AATAGTTGCAATTATAGG

HK101-LB | AGACAAGAAATAGAAGCTAAGATAGG

LAMP SRR (C. difficile)

e & (u)

2 x Reaction Mix(RM) 12.5

Distilled Water 8.1

CD-FIP(100pmol/ul) 0.4

CD-BIP(100pmol/ul) 0.4

CD-F3(100pmol/ul) 0.1

CD-B3(100pmol/ul) 0.1

CD-loop-F(100pmol/ul) 0.2

CD-loop-B(100pmol/pl) 0.2
Bst DNA polymerase 1
Template 2
Total 25

LAMP SO FE EIRFE (C. difficile)
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mEE (CC) | K (99)
B 62 60
BOstELE | 80 2
3. MRLEE

1) B. pertussis

A [Bl5EHE L7 42 FRIRH 5 PR3, Bhiklc X D
LAMP SSDFEFAIZBWT IC 2@t & 72 0 &
R Loz LTz, B, B/ XU—
BT EREIZ A DN o T2,

FERB I OB NV — i E HIT LAMP EORE
RP—FHLI=bOiE, ke SEER 37 RikH
7 (18.9%) . ML E HE2MEN 37 Mk 31 4

(78.4%) THVH ., KD 973% BN —FH L7, —
FAR—FIL, BIEGETE Y — kM
RN T BiREREME O ' XY — BB
X1 27%) Tho7a(F 1),

PLEXY ., Al L7z 2 EIZBWT, &b
EITVEZEFIEN G E TH 0 2> > H R TR FEHh
HT& 258, ﬁﬂy%/&f@ﬁ@%mﬁib
JREEDE <, D IC BEEMEIZ e DR S 72 o
7272 OO RERE OIRA BB 5 2 & 23 HI
L7z, - T, SEBMEIEICL > ThET —
BN R T D EDVRIBE T,

2) C. difficile

ARl LAMP 5, BERGRENIEL (N1 X2
T v A F v b CDA2) K OR;#ETO LK
ﬁ%%ﬁbk%%\3%k%%ﬁmﬁok%®m
99 fRfRH 8 . 3 EHICEEMEIC 572 H DI 69
fEcho, 3 EELMEN —HLI-0IX 77 1
(78%) THoT=y —hH. F—HEThH-72HD
& LT, LAMP 7% - CDA2 VEN Btk CrEE M
% 8 f. LAMP i£ - E58=1ED T CDA2 152
PEIX 2 HCTHY . LAMP £ T CDA2 ¥ - 1%
BENBME o2 b Doz, T2,
LAMP {EO A GHIT 6 1, CDA2 O[5, ik
DHGHEIFZER TN 3 Th o7 (3 2),

INLORERLY ., 3EELBEICR T 8 1
& LAMP ik - CDA2 EDSBGME TR LR ED 8
1% ToxinA K O ToxinB FEEAMKTH D Z &



# 1. B. pertussis |23\ 5/ U — U E
& F LD LAMP SUGHE R O L

A [51kg [=Y4n Total
e
72 7(18.9%) 0 (0%) 7
paik 1 2.7%) 29 (78.4%) 30
Total 8 29 37

%< 2. C. difficile |28 %, LAMP i£ « CDA2 V% +
B IEO MRS R

Clig‘%i " | CDA2EBRE | CDA2 HEEaE
A T T s
Wtk | Rk
LAMP E; 8 6 8 2
il 0 69 3 3

NEZ BN, 72, LAMP ik « BB IED
PET CDA2 iEf2tED 2 fE & LAMP {ED B D3
PED 6 {13 ToxinB K EE/ToxinA R IEPEA
CTholeZ ENEZXOLNTZ, 728, LAMP
1% - CDA2 IECTHIEDRER & 72 > THEFRIE TR
LRl b DN 14 o7 2 & D, KREIE
BERERTCORHMNERLOD—D2>THHZ L%
R LT, BICEBIEOANGED 3 i
ToxinA X O® ToxinB ##FIEPEAEK LB 2 HVD,

CDA2 EDOBBEMED 3 1%, C. difficile ®
LAMP 15} QU538 V54 |2 55 1 C OB O B Gl
MLETHY, ZOBRFEIZLLIMEEARTH -
T AREMENE 2 DD,

INHLORRIY 3 B TEEE LRSS Z
L T. ToxinA. ToxinB FEZEEA DA ENHEE X
nNEY, LoBESECHETELIEE2 LN,
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0
an

L

At BUIE., BB OHEFENE R R K O JRIA
& 72 % Vibrio vulunificus. Streptococcus pyogenes
72 EOMBE OB H LAMP {EDGHATREE &
ADNDN, FRERER L OCHEICBNTER
LWEPLETH D,
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CONSTRUCTION OF DATA-BASE FOR ARIAKE SEA AND ISAHAYA BAY,
AND RESEARCH ON NEW SOCIAL DECISION-MAKING SYSTEM (3)

TR K
Hideki KASHIZAWA
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I aim at constructing data-base for Ariake sea and Isahaya reclamation problem in this project. The
data-base will contain the articles of local and national newspapers, official documents in the national and
local governments, some writings in the trial and records of the Diet.

In 2007, 1 digitized the relevant 5300 articles from 1952 to 2005 in Saga Sinbun (Saga local
newspaper) to PDF files. I researched the relevant articles of Asahi Shinbun (Japanese national

newspaper), too.

Moreover, I drew up the chronological table for Ariake sea and Isahaya reclamation problem in this

year.

Key Words : Ariake sea, Isahaya reclamation, Asahi Shinbun, quantity analysis, gaps of agenda setting
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A COMPARATIVE STUDY ON EDIBLE MARINE RESOURCES IN TIDAL FLATS
BETWEEN JAPAN AND KOREA 4: REEXAMINATION ON OYSTER-GATHERING
ACTIVITIES AT OOURAHAMA, SAGA PREFECTURE

N EL - 2 fERE2
Jun TAKEDA and Eung—Cheol LEE

VB BT R EPE R RS TR T8 (T840-8502 M i A AT 1 )
2t L RAOICH AT R BTSSR (T464-T42  FOMGEBEM it AU ZciR219-1)

A good catch of various kinds of marine resources has endowed the people with the self-sufficiency of
the life for the people living along and/or near tidal flats since ancient times. Such ecosystems with coral
reef or tidal flats have also afforded women, children and even the aged chances to catch species
diversity all year round, which has given them daily-basis self-sufficient livelihoods and affluent marine

resources.

We studied the people engaged in the activity in winter from November to February living along the
Bay of Imariwan at Oourahama, Saga Prefecture, in order to elucidate the ecological anthropological
significance observed in oyster-gathering activities and the sustainable utilization and management of
marine resources. We focused on the spatiotemporal structure of oyster-gathering activities of the
people in tidal flat ecosystem. At the same time, we examined the relationship among age, sex, and
career (years engaged in gathering), that between age and the time spent in gleaning activities, that
between age and the gathered amount for 30 minutes in weight, the day or other nature-oriented
backgrounds, and so on in order to analyze the interrelationship among gathering skills, technologies,
aging, efficiencies found in oyster-gleaning activities.

This study reexamines and reconsiders data obtained through questionnaires and direct observation
methods in 2001 and 2002 as viewed from ecological anthropology.

Key Words : oyster-gathering, tidal flat ecosystem, ecological anthropology, subsistence activities,
sustainable management of edible marine resources
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CONSERVATION OF MULTIPLE CULTURAL -LANDSCAPE INTHE INSHORE ECOTONE,
ARIAKE AND YATSUSHIRO SEA(3):THE ROLE , TRANSFORMATION, AND PRESERVATION OF
THE DETENTION PONDS IN RECLAIMED LAND

T )
Tsutomu IGARASHI
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It is important to consider the ecotone in seashore , especially in the argument of conservation of wetlands.
The secondary ecotone as a transitional zone from reclaimed land to tidal flats is very important spaces.
Because there is a bio-diversity and multiple subsistence by inhabitants. In addition , these sustainable
production and life style formed multiple cultural landscapes.

A great deal of effort has been made on the reclamation or land improvement in tidal land. What seem to be
lacking, however, is a consideration on sustainability of the reclaimed land and a sustainable subsistence system.
This sustainability was made possible by the single-dike type reclamation before introduction of inpoldering ( the
duplex-dyke type reclamation) in the after Word War II. The main reason is that most settlers engaged not only
farming in reclaimed land, but also fishery in tidal flat. This multiple subsistence offers the key to an understanding

of the sustainable use of  tidal land.

In this paper, so far , we have seen that the the role , transformation, and preservation of the detention

ponds in reclaimed lands.

Key Words: Seashore ecotone,
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REGIONAL CHARACTERISTICS OF DISEASE ON ARIAKE SEASHORE,
DISTRIBUTION OF DISEASE IN SAGA PREFECTURE

Go FUJINAGA

840-8502 1

Cancer is the leading cause of death in Saga prefecture, and the mortality rate is increasing every year. This
resulted from the change of the eating habit into western. And also the mortality rate of cardiac desease and
cerebrovascular disorders are also high. These facts imply that the mortality rate of Saga prefecture is strongly
influenced by the life-style related desease. The aim of this report is to overview the trend of some desease in Saga
prefecture and to make some exploration about geographic distribution of the desease in Ariake coast area. We used
the standardized mortality ratio between 1993 to 2003 about cancer, cardiac diseas (without hypertensive disease),
cerebrovascular disorders, hypertensive disease, diabetics and hepatic disease.

Key Words : Regional Characteristics of Disease, Sandardized Mortality Ratio, Saga, Ariake Seashore
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SEAWEED COOPERATION SYSTEM IN THE ARIAKE SEA, SAGA JAPAN

IRl
Munetoshi YAMASHITA

BR ERORYEIL AR SUCBE AR - A5 SL#EE (T 840-8502

P TIAHENT 1 731

This study focuses on the intensification of massive cooperation between seaweed growers in the Ariake Sea, Saga as
that is in the most advanced area of seaweed production in Japan. Seaweed has been produced by family members at
small home plants individually. Recent research, however, has recognized that cooperating between seaweed growers
leads to better productivity as measures for meeting the needs of both the aging society and lack of their successors.
within this paper, I intend to discuss the current status of the cooperative system of seaweed production in Kashima,
Saga prefecture and explores the extent to which the productivity of seaweed in the neighborhood.

Key Words: Ariake Sea, seaweed cooperation system, Kahima,
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