BhpE S 0627

IR D A A S ROV v — A [RERE ) IZ B9~ o078

S IRZ, A BEE, SOK fERRR

BRI TR

B B [HW] vro—X 3 OMBEEA R T2 R THY, HiEk ISR Z<HFIETHHEED THH,
R CHLT D I NE R CELEMMIIZ DO TIRLIL TV, Br—2A 0 EF LU TIE, B ETITERgEHY, >
a7 U B, B, AR E DS KBTI L QAR ZRE B FISITWD, LU, 70 AT
TXATA RO~ D7 E N — A fERe A T HZENHGLNEIR o> TEIZZEND | b n— A3 RRE N EE
EWNTIL AL TOD ATREMED VRISV CUNVD, — 7, TRICITEEEIRA Y D K EIZIHA T HZ M5, AR
A=A RO FEERG Th AL TRINDD, BARRR 5 E IR ESI TR0, ETCTARBFZE T, RO AL
FRUNAIZE H L, O/ a— 200 OVERBRIRREZ DN T 5282 HROE LT,

(BB OTFEE] 2006 45 5 A 235 2006 45 7 AIZHNTF CALHEE « JRGH] K OFEEWA) 1 1] 038, RBR T -3 )| AVl
T O Z RABAH T O T8, I T I I 0 T8, O 5 #uS T 7V 7 %4772, TR A HIc BT
J& 3~5 cm DIEIREFELZ, BELT-V L T VTR EEKHDWIFEAN THEKZ W[ EFEENCIVE AV 1 mm
~40 pm OEFRIINT, BRI ST BB A A XU RAF T E LT, ZIDITIREEKHDWIFEAN TR EEHITHK
[ E 4 CTRIF LT, BT —BIEE, 0 T RERFE CEHLVOREA T VAT T77 — (BRIKEY) IEE2 .,
HIVRF Y AF LB a— 25 HE LU CHIE LT,

[FERKEOELR] T _XTOTBICBWTRENHERSNIZN, ZOMICEREY (2 BHHE - 28 CH EEHmRlt
BOLNTZ, LD LA BBEL |l % OEYORIEKIZ W TR F—PIEME T 76 B e B LOVE S o
FRIZENMIZ BT —BIEMER RO HIT2IE), —H O R B LR B CHIEMEN RO bivic, L, &<IEMEE
IRSIRNAA T RUNAS ZHAFAE LT, Feh TREME, BUE OB BE) SRS,

— 7 HTBOERMHIEE YA TS T7 40— IHELIZE A, TRTOTBIZB W TEROE R B ST,
ZORERIT, A TFBICE W T AR — AR RICEEOIFE NG L QDI EERIBL TV, b il WEME, EGEH
BLOEEEW I ORI HRIZRO DAL, & TIOE SFEDOTENE SR EJETEH IR DTG S R B U 7R 5L
JEHEIH S EEE 2BV, YRR C B TR (B BB L O B8 OTEHE AN RO ER —F L7203, i8]
L ONE )N T, B O/ RF— 3 U edo Tz, ZOZENLEERE)I K OVEEH O TR0+ T —
PIEMEIZ EIZAAF R RARH S TEY  FOMDTIRD AL F—BIEMEIIAL AU RAUSN DAY BFHLEHIT
W/ IN R B A SO R > OB ATREME A HERI S U7z,

— AN AR I TIT BB O EN D 22N LRSI TND D, AWFZEIZ IV TR S EEEE ) | D Ye il
HR S SFEOTE N ROME R —F L2 8iE, O TR TIIE A —RAFFICE B RE DAL AU RAIC
Lo THMRESNTODATREMEA TRIE T HH D Th o7z,

1. AR E/

fiz EBIINZIRAT /M OIS | Ere—R
RO EERAEY THD, Bl m— R A
T DEMS THY, HER B ZLIFETIHEY
THDHN, B VETHDHT=D I NE S iF CE LML
DOTRLNTNDEEZ LN TET, 20720, O

KERELTURERSNT | REBREEOWIRICE D
EAEREIIAF IR TN HIREN CND,

A a—RAEETLENEL T, BEETIXEAE)
Y. va7 ) KM, B RA DR E DS KIE TR
L EE L QSR AR E RSN TWD, 2055, B
R a7 NCHOWTIE, ITEE T e—R 334
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TAMECFE AWML THRSNDEEZ SN, #E R
DEZANDODDLEE AW TN 0— 2% RS DR 1%
FloanesinnT& e, L LEiEIZZz> T, a7 g
WIRPED B Lo — 205 T bbbl T—E 0l
RAF-RFE I, PRGN BESNLZ L oT, £
D%, TUERLT X AN A e O # D K B
FETHHY I VINDLNJRME LT — BB AR 7235
RS, B m— R RRED KB AEMIZH IR A LT
LA REMEDVRIBE LTS,

—J7 L A BRI~ OREARIZ Lo TR T
FEA X DRE DS BRI o7 Bl 2tk | BRI E O 5
AR RESRIZ G- 2 DR BN H AR OV CUND, I A
D RUTALE T DI HU L WS 721 TR i
JIRBE FAERER OB 2 OB X TGS TR
0. ZOXH7e R I E T oAk & 2RI AR AL, [ O
KPBEAGSN DA M ZBITL TNDEB XL TND,
UL, FEBRCE O X572 G H3 G 0 JE A 2E W) 12
RS, FEPEL RSN TOHDDNIZ DN TR+
INFRASILTOD LT F VR,

B IR HUZIZ A AU PR ERREN D/ N DT
AR IEF B EIE BT HIENAON TS, A
F R RAEE, HE, B LSOO JERIZE B350 b
ZEMEND A DB 1 mm OffZ@EL T 32~60
um OFFICHEZ HNDLOEIEL ., MIEEY . BRI EY,
WIEENY ., Hi B2 L 22 2 28 G Eh T
%, ZLTC, TNHOA BB 1 m* 720 100 T {EALL
EEBEEDNTND 1, ZRETAAA UM RICHET S
IR AR XL DD | ORI OW TN
7RI HUDMELIL TR,

ZITH A, HBHICBT DL a— 2D S RO —
HA, 2OV DT AL F RUPAIZE S TRERTWVHD T
IEZ2RDNEE 2 T, BHROT a7 I OWTIIAFZE S A
FHIZBIT DL e —2FER~DF 5 NIEF ICKEND
EMHBDNII2 > TETND, FRCEF OB EH T
ERESND BN T —AD RIS WD F 513, &
KT 80%IZHIET HERMMLONTND, HLASA b
A/ a— R FERENBIET DT T, £DEEE
MHLT, BRI T TREIIIEF ICRERLDTHDHE
EZ2 oD, KEERERIZBW T, AU RADH
WO a7 NS+ 25— Keva—A 5 R#E Thoh ]
BEMED K&V, ARAFZETIL, ZHLIZAMA U hAD |V
7 —BIEMZ MR T 5L WO B LR R T 7 a

—FICED | BHODKE OV — R R RT3 E]
Dz SN T HIEEARIET D,

2. MEBLUVAE
2.1 FRBERDYUTIDTELIUVAFRURRDH
H

2006 4 5 H 75 2006 45 9 AT AL E R =T -
JEGHA Mo OV AT - EEEEE) 1] 1 3, KRBT - 9@ 1R
G B O = KABAT I O3, I 1 w7 - 00y AR B
THE, BN DFE 5 M TV T 757,
YTV T EATH TN DN TL, BN BRI ZERTIC &
2 N5 A B R O BRI B 5 2 [E B IL R 9T ) %
BEIZUEY, TR a7 7T — (B 3.5 em, 5 S
3 em) ZAWCRIEASRELT, FEELT- Y7 T 4C
TIRIEL . P RICH B IR~ 72, BREEKH DTN LT
KERNTOHEEEIEICIVEYREZ ML, BAW 1
mm OffiZEmL, HAV 40 pm O IZFE D E 53 % (AT
Uz, BRI U7l e A AR RA T v e BR
BKEEHIZ 4CTRIFLT,
2.2 wILS—EFEEDOAE

AAF SRR T N2 T THEE F T —T 1
71 AE 2 DALASURALL 20 ul DY RNy T 7—
(PBS) #MZ THRESFARL, AA U hAHhHKEL
7o o, AAFRURAE G TERIC, 1.5 580 PBS %
Mz S F AR Uz, R FAAXLUTZJE TR E 3 05
BELZNT . BIEZEIRUEEM RS LT, ZhZEho
R A 02% LR F T AF L ELa—Z (CMC)
(Sigma, St Louis, MO, US) &% ¢¢ SDS/PAGE (ZfikL 7=,
ZL 7T 0.1% TritonX-100 Z& e 10 mM EEfiE/ N7 57—
(pH 5.5) IZX0 SDS A IV BRL 728127 /L 2% 30 S7 e L
7oo IZT V% 10 mM FifR/S>y 77— (pH 5.5) IZBL,
37°CT—MeAFa—hL7z, 7/11Z20.1% NaOH % 500
ul Iz 72%%. 0.1% Congo Red ¥&ZC 30 /oy Myetali=,
%I 1 M NaCl IZI0EEEL, B —BIEE AN
L7,
2. 3 AAARULX DNA #itH

AT RUNA T NV W THEE F T —T 1
7t Al & DAAFRURAE 50 ul @ 10 mM KOH (ZA
AU 100°CT 20 4y RIBVLEEA 1T -7, ALFLF% . 100 mM
Tris-HCl (pH 8.0) % 50 pl Nz, A A RAEF DNA &
L7z, 8878 DNA 1Z~1F 2 20°C TIRIFLZ Y,
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2. 4 PCR-RFLPZICKBDAMARINRD SR

AAF R NAD IR T 5~ — I — 85 FiEIk
X, BEAEMOIZH 5D 288 UZRY — 4 RNA (rRNA)
RIS V=, 28S rRNA &5 fEE HE 57
O NN—P N T T~ —" =, AN T A~—
FlAE LSU1274: GACCCGTCTTGAAACACGGA KX
N LSU689: ACACACTCCTTAGCGCA (Markmann et al.
2005) TH5H ©, PCR JJitrlx Advantage2 polymelase
(Clontech) Z T 95C 2 57, 95C 30 #-55C 1 77
68°C 14340 A7, 68°C 55312k iT~7=, PCR FEW
(I FRE%SE Haell 202, 37°C 1 BFA 22—k,
il BRI SR ALEL 21T > 72 PCR FEMIIX 1% T T — A7 )V
SUKENTHEL | RN Z— A fifEgB LT,

3. BRELUER
3.1 BMEIZEIFHIAMARULR

Fig. 1 (ORLIZHIRICRB W CH TV 7 51To7, £
72, BT HEOESREBIOTEROETIZOV T Table
1IZ/RLTZ, 1998~2000 4R\ T A7 [ENLER BEMF FERTIC
I TR T M A B R O B B B 5 D [E B S [RI A 2 ) ¥
IZBWT, FIROELT—BIEHOWRER DD, TDH
CAbMEE T RT O EEE ) | ChRBIEMEN E L IRITIRE
T ORGEM A FE N -T2 80, MR T 77 %
1Tole, o INICKRE R TIREEAT DRI TTD
VE)I & RE 2 AFR a2 D RO N2V ThH
YTV T EAT o7, SHIT, WAKIRD AL AR IR
DNV THFAARDTZOIZEEEICIRA T 2FNINZ BT
YTV T E T o1,

JEHE A XM T L7 T L M IR B IR IE K &
FUChs, MEHNITT T8I ->TRY, WA
REOTENTH BT TWA, #,TH EIFbnT
~ED FIZIIHE DIEIEN 5D, EEEME LTI I
O5H 750 m_ EIRICIAW TR RS, MK FIZ
AL TEY, TR O IREIT 5~15% L ZHH3K
X\, Fo, EBEW OBV B IO LE T
HY, THVEG > TD, T8 INE, FIIIREIZI 07
5 12 km EIRICTRATEES D, TR O IR
RS, MRIZIZEURDSH D, o, i LE THY o
MRBIZEBEL TS, IR B FERTHY, oy

BREEITE W, P EEBEBITIRA T 20D VLT,

FEEWOKALIZIOI N PSWTRA RSN, KUK
&Y A AT 2 D EIRGFTICH 7225 TS (Table

1,

ETOFBIZBW TV T a2V ENBIESNZN, £
OICHERE I (£ B3 - BB CE LB el
HEd L (Fig. 2, Table 2),

3. 2 AMARVLRADEIILT—EENE

PATTTT7 4 —1EIZEVE & DALF R RAIZEBNT
YT —BIEMDERO B (Fig. 3), ESERIZIHBWT,
BlEsNT 20 T aVEIT LT —BIHERRD S
UGS RO A XTI I e D73, 25 kDa D
EMEAUCRIZETTROONZ, £-. 1 BEEO T THE
BOWFEMEANURB SN (Fig. 3A), TE/IZBWTHEL
BINTAAMFRUPADIG | B FavIceLT7—8
TEVERFRO DAL, SHIT, JBGEA D& F 27 FADTE M
INURNG— o LIEFEITRIL Tz (Fig. 3B) . 1)1
IZRWWTBIERSN - 8 (Fig. 2D) BX O F a8
IZH AT —BIEMEAGRD SN, TN R X138
83 kDa THY, MBI ONENN DAL AR RAE TR
B ARXTholz, Fo, BEHITHB W TIEFITHRVE
PEDFRO BT (Fig. 3C),

WAl 2 DA R PAB I OAS AR A G T
JEIRH R O' LT —BIEMEZ RS (Fig. 4), BRI
BNTELBIEE N & (Fig. 2B) TIX32.5 kDaDig
P RDFRO BV, Fo, JEGEIAOEEf ik & E
BADIEME N R YA XN —F U7z (Fig. 4A) . IRICEEEWA
JINZBNTELB SN V7 F 7 23 (Fig. 2C) T
13 47.5 kDa OIEHASURBRBOONT, Fo, )
DJETRIMHIR &N ST F 7 ZFADTEME /SR Y AP
—FL7= (Fig. 4B), ME)INZBWTHIERIN T LRy
T AFETITHI 47.5 kDa DIEMH AU R BB O LN, Fo,
JEVRHH R IC BV TH R EMEDFRD BTz, Lol Al
B LOEEEW) I E1XR20 | A XU hALETESR
HEE EDTENE SR YA RN L7 -7z (Fig. 4C), 4%
T CTHIEINT-AMA RV MAB L OV T —BHEED
A ZOUWTIE, Table 2 1Z/RLT-,

ZOIIT, B FavEB IO OH E B L BRI
BT T— BRSO LN, Ll &S
IRSTROAALF RS SHAFAE LT, BebIRWIEEE,
JEGEIR OB BB IO OB B SRS,

— 77 & RO ERMERE A £ T7 40—l
72EZA . TRTOFBIZEB W TEEDOIEE SR %R
HETz, ZORERIT, & TRIZB W TRV —2 55 i
(B OBEFENBI G- L CNDZEZRIRL TV, fieh il
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WIEPE T, BGENT R KLOEEE WA 1 O JE JEfh R 12780
bz,

BTIBOEE EFEOTEME SR LR O7E M
R % Plge U7- il R, JRGHEIN & FEREME) 112 i, TR
TR 4 SRR (B BB L O R E) OTEME RO
PLED—E L7225 @) B RO )INZ IV TE, il
DIV RRF—= AT —F Lo T, ZOZENLEEE
JE OEGEMO T O LT — BT IS A A
FADESTEY, ZDMOTFIRDOENT—BIEMEITAA
FRURPSNDAEY) | BEOLEBITHU N B AED S
AIEED S TS ATREME DS HERI S A7z,

— AN KT AME N HUE C I B O $ 23 b 72
EDHIBAILTNVD A AMFFEIZ VTR GE i L EE R
OIE R B SROTENME AU RONLE N — B L=
It TSRO TIE Tl o — A3 BB <oH 2
72 E DAL AR BRI S THESILTD FTRENE
R TAH5LDTHH-T,

3. 3 AFARULRMD PCR-RFLP iZDHEL

AFRUPRITEDOFEFNRZL, BT A X ThHHT
EDIGRE IR P N IR IR EE T D, SHIT, HA
JED T DA R BAZET D RIE TR TITEL
Tl [FE SV CUVRWHTFRD A AR R AL AT
HEBZHLIVTND, £ZC, BN DEIREHETITOZ LN
T&5, DNA [CEDA AU NAD A LD % R
FEL7-, ZHETIC | EEROBF 28 50 DNA Hl
HIFETOL O ESI DL OO | flifEL TS\
< FEOEMWIM (B TF 2U8) 2 RICLTIZh D ThD,
ZZTABIE TR, R ENEOHEFEIZHWHND
PCR-RFLP (PCR-ifll [RE£FEM i B2 A)) 15 Y&Is AL, &
DL DA A R NAIEICHNDHZ LM TED PCR-RFLP
EEMEsT LT,

PCR-RFLP JEIZEDAAF R BAD ISR RE— %
Fig. 5 \ORLT-, BRHEE L F 2V TIIRR DR
NG =2, £z, RACEBHEBION B Fav
THRRDHNRNE =Rk THEOb 0T, SHIZ, 2
DIFiEE A NG F I AIEB L O XL FIZB W TH A
WAZEMWTET,

4. 5% OWFFERE

ARFFEC LD — DA F R DAL — A5 fiREE
WIHDHZENRBIIL, EHLOKBEIZIBITHE/LE—25)
FRIZ R I REI O — SRl LinL, JVEE
AT B — A REEZFF DA AR P AD TR EIZE
TELRNSTZ, SO, LB H B ONFEEDO LT
— B0, ENELHOITIAEL TOBIAEME O
AT —BRONIZONTHILNIT/2 > TR, 514
INLOEE PG T D7D, AT R AD 'V
T — BRI T ORBP IR DTEAD,

F72 AFARUBAD PCR-RFLP HEDHENIT, % K7
95 J1 LM A B L A L . FIEFIERIOA
MBECTHDAANFT NP ADMTRITE S TR AR Th DT
B, KORR A SR RS — B G D T TR S 1 1E
3 LOHIBREE R O A D RE DL EThH D,

SE X
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FAJI(Ch)

J2L2E 8] (Fu)

eI (Yo)

Fig. 1 KV o7V TR ERT, S TIBIZOWVTIE Table TR,

——— Bars=1mm

Fig.2 FHULCBIRISNIANA NIRRT,
A: Yo ZEH (Oligochaeta) 31 O Yo £ F =7 #H (Nematoda) (B— R HNZ LW IR EIZY ) . B: Fu &4 (Oligochaeta) | C:
Bi /~ L7 T2 25F (Harpacticoida) . D: Ch & 4H (Oligochaeta) | B: Fu B BB L O F 2V
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32.5kDa —>|

25kDa ——

1 2 1 2 3
’A‘"ﬂ‘u
83kDa ——

Fig.3 VAT TT74—ICLDAF N PAD AT —BIEHEORIE
A: BGEW (Fu) | B: 3E)11(Yo) . C: EINJI(Ch) IZEITF 2l % DAL A XU NADFA TS TT7 44— 85BN T —BIEMER E RS
RarT,
Al~4 &> F =27%H (Nematoda), A5 7 AL $H (Turbellaria)
B1~2 & F=7%H (Nematoda)
Cl~4 & FEH (Oligochaeta), C5 > F =73H (Nematoda)

1 2 3
325kDa -—p—

1 2 3 4 5 475kDa
o _*_

Fig. 4 VAT TT74—ICLBRRBLUAN TR IRD BT —EIEMEORIE
A JEGEW (Fu) . B: EEEW)1| (BD) . C: )1l (Ka) I23513 BETRB L OME & DAL F U MADYA TS 57 4 — |2 LB TF—
PIEMERERE K2,
Al #EEJH (Oligochaeta), A2 JEJEMHIE, A3 i AEIEMHIKR, Bl »~L 3757 2% (Harpacticoida) , B2 JEEJRH HHiK,
Cl1-2 JEJEHlK, C3 /~ L 7 F 2 2% (Harpacticoida)

500bp — 5

200bp —

ofw ™ “neh 0(ch

Fig. 5 PCR-RFLP {EIZLDANA R PAD N R/RG —
M: =—#—, O(Fu): Fu &8, O(Ch): Ch &4, N(Ch): Ch B> F oz ~7,
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Table 1 Fig. | TRULIEY TV 7 2T o7 K TIROE IR E B I OTROEF AR LT,

sal

concentration

ity

descriotion

JEGEM (Fu)  20~25%0

HEE#IBY) 5~15%

HWN(Ch) 0%

FEN (Yo) 0~3%0

it N (KKa)

]
o

~28%o

Wiom LT, oL, WETT e A
BoTWNA,

PO SH750mE X Eiicdh 5T, HaomE L
Yo TETH, Wik, BHETTYIOBETHS,

EEMCBATLIIO—, XLBHY, B,

PO 6#12kn BRI H 9 | HEABEIZEY, X UESD
D, B, YYIPEFICESAERLTNE,

EEF DICHLHTFE T, EoREEEY, XUEZEHY,
WEE, AU =FBERLTWA,

Table 2 MM TEEINTAMA RV NAZRT, LB IRUIL, FOM S CRE TEXRN-To 285717,
BRE, k BEOR, O BEBIORLT—BEEDHY, O FDOTIE TRLELBESINT-ELT—

BIEMEHY), THOHIEETRT,

Fu Bi Ch Yo Ka
Polychaeta * O
Ohgochaeta © © *
Nematoda © © O © *
Harpacticoida O © O
Turbellaria O
Ostracoda * * *
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Cellulose Decomposing Ability of Intertidal Benthos
Haruhiko Toyohara, Park Young Hwa, Kentaro Sakamoto

Applied Bioscience, Graduate School of Agriculture, Kyoto University

Summary

Until recently, Cellulose had long been believed to be decomposed by quite listed organisms such as bacteria,
fungi, protozoa, termite, and herbivorous animals. Especially, it has said that Cellulose derived from terrestrial
plants and flown into aquatic environment is exclusively broken down by the activity of microorganisms.
However, intrinsic cellulolytic ability has been discovered from marine mollusks, which let us to assume that
unexpectedly large population of benthic animals living in tidal flat where substances of terrestrial origin
accumulate actually have such ability. According to this hypothesis, we focused on small intertidal benthic fauna
called “meiobenthos” and tried to detect their cellulose decomposing ability by biochemical methods.

We sampled tidal mud from five points in Japan and collected meiobenthos from these samples. Cellulase
(cellulolytic enzyme) activities of individual meiobenthos or whole mud extracts were measured by zymogram
analysis (Electrophoresis-based detection method of enzymatic activity). PCR-RFLP analysis was also carried
out to sort out indistinguishable organisms belonging Nematoda or Annelida.

Nematodes were observed dominantly in all flats, and other organisms of Annelida or Althropoda were also
found frequently. The cellulase zymographic bands were detected in some species of these three animal phyla,
but not in the other ones. On the other hand, the mud extract from all five samples showed the multiple bands,
suggesting the involvement of multiple cellulases in the cellulose degradation of each tidal flat. Comparing the
band patterns of dominant species and mud extracts of each flat, there seemed to be a trend that both patterns were
more identical in the samples from northern, thus cold region located in Hokkaido than that from southern region
in Honshu. The PCR-RFLP method, though now in progress, have proved to be applicable for the species
identification of Nematoda and Annelida animals. These results suggest that quite a few species of meiobenthos

can contribute to the cellulose degradation in tidal flats, especially in that locates in cold region.
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