ARSI TEME 7 + — 7 A FHEE - 2004

B—17 WFRESHBEAKDERLE THES N-RKEHBRED
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EMIXREEMER OFHEE FAEXR
RITRHEHFMFER SCREEA IR

1L.1RUBIC

BUE, WisdBALRITTY 1 7 NV EER U TR A7 AR INTN S, ZOVAT A
VI ETER O BRSME CIFSE R THIE DB 2 BT 5 S DI E L, BB OIFSME TH
BACHE I HRREEZ R Y TRIEL. £ OLIEKO—H 2B OHMEMIEXT 5 2 & THRREER
TTHIEDIEMZREFT 2D TH B, (ERD UASBIE T, AEYI RO BACEREII A & > 4 B At
HoTWa7z0, KRG T TIIEHEMET U+ 2 U & 5N a< b, RifER T
ERESHET T EICIEN 2 AFFTE 50T, 10CUT ORBEAHIK TOFRERTHE ORI
WFETH D, AP TIEFHE FARAES 257 A2 ERIEKICER LR A=) 777 —HNIT
BEIN-BRIMEBROMEYREEZ 16S IRNA BETO Y 00— 22 JHT FISH & W 25T
EYPENFEHEEZRWTHLMI L,

2. BT
21 EBREBROY > TU Y

IRRAT =N T 75—, §iEtE UASB RUbeR. BEHIC AR > PFEBBUK S K (FEER 50%)
THEEL. 8~10COIKBLHETTEEZLTWS, BEKiEZ. 7oL >Z)a—beERael, B
. TobEAd B E EN5BEHR(CODer 420mgL)E A, BiRgMFid. HRT & 120 IZRE L.
HHE pH7.0. TERLIL 1.0 M55, MAEMHBNTICERR 620 HEOY > 7V ER W=, ZOk
ST, ATEX UASB OREEEEIT UASB HAKF 79mg-S/L IZK LT UASB HHFFICIT 29mg-S/L £ TH
AU, COD BREHRIT 0% E&2ZRL Tz,
2.2 {&IR UASB @ 16S rDNA 2 O— > f#Ht

Y2 TN O DNA IS E— A E— 4 — 28 L7z, MO 165 RNA BETICRRE
72 EUB338mix-F(5’-AC(A/T) CCTACGGG(T/A)GGC(T/A)GC-3") & Ml B . TR B I & B 7z
UNIV1500-R(5’GGYTACCTTGTTACGACTT-3")D 771 ¥ —1 v &, PCR WIRZ{TR>%. &
D%, PCR MY Gene Clean Kit(Q-BIO gene)Z Fl W THFH L. TOPO TA Cloning kit (Invitrogen) 12K
> Tra—=24bl, BWEEFOREZIT/R T
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2.3 FISH

FISH 13 Amann® D FHEICHERM L TIT725 72, 16S IRNA IERIA U TX 7 LA F R S O0— 7121k
e R OB I R B 972 SRB385(5-CGGCGTCGCTGCGTCAGG-3’). Deslfobulbus J& I Rtz
Dsbb660(5’GAATTCCACTTTCCCCTCTG-3") & F\Y, 5°KU%iIC SRB385 1d FITC #Zi#%. Dsbb660 i1
TRITC & Z MM L. NPT 4 732 N O—)VIT Desulfobulbus elogatus (DSM2908)% Fi\), @70
— T DRBENT TV I 1 E— a > &H@6C, FIVAT I RIEE 30%) 2 RE L.

3. ERER
3.1 KR UASB WD 7 O— @t

Table-1 Sequence result of low tenperature gulanular sludge clone

Nunber of ; sequence
Clone nane Closest relatives
clone/total clones homology(%)
clone-01_low-temp. 1/115 Rahnella sp. 'CDC 21234' 99%
clone-06_low-temp. 96/115 uncultured Acetbacterium sp. 99%
clone-37_low-temp. 1/115 uncultured bacterium clone RA 13C8 97%
clone-42_low-temp. 2/115 Uncultured bacterium clone E23 97%
clone-43_low-temp. 1/115 Uncultured bacterium mle-2 99%
clone-46_low-temp. 17115 Uncultured bacterium clone synarCHO2 97%
clone-49_low-temp. 1115 Uncultured bacterium mle1-9 95%
clone-55_low-temp. 1115 Uncultured epsilon proteobacteri 98%
clone-56_low-temp. 2/115 Epsilon proteobacterium JDS1 999
clone-63_low-temp. 2/115 uncultured bacterium partial 16S rRNA gene, clone BIOEST-22 97%
clone-65_low-temp. 1/115 Comamonadaceae bacterium PIV-4-2 98%
clone-72_low-temp. 3/115 Ewingella americana isolate B791 999%
clone-109_low-temp. /115 Uncultured bacterium clone fcr150 94%
clone-122_low-temp. 1115 Uncultured bacterium partial 16S rRNA gene, clone SHA-1 99%
clone-140 low-temp. 1/115 Uncultured bacterium partial 16S rRNA gene, clone 280 999

{E3R UASB NORMIBE D LRI Z 815 M T 5720, iz 620 B EICEE L 7215785 5 fiit L 7= 165
RNABETFES =7y MUy O— VB E720, £ ORGERNT£1T78 5 2. Table-1 IKERD
r0—=25475) ZRY, HFEMHEE BLAST search IZ &> TNz, 115 7 O— B L. uncultured
Asetobacterium.sp \IEWHEBENBO TERWEHE TRIHINZ, 202 &S, KR UASB HICiE
Acetobacterium BB E L THEEL TWS I EWRBINS, £z, ARB ZANTYZ O—EADHR
MALBZHEE L. &5 NI HBEMEDD Class L Bpalion Protechectegin Pl
NIV TORRIEES % Fig.1 \RS o Acetobacterium Dela Proteobacteria \\ =
&L Closiridia BT 2WMEYTH 3D T, Gunme it g 1
closiridia DEIENEBEL T3, Beta Proteobacteria

Z D UASB WTH— 725 Wik B el g1
DWTIL ARB IZ K 5 R OKER, 2 7 O—
>IN Syntrophobacter BIZEERIT B MEY TH S
ZEBHBA L 2. Clostridia LS IZ B

Proteobacteria. Bacteroidetes, Bacilli 75 & HRH
xhi- Fig.1 Composition of 16S rRNA gene clone library

others

Clostridia
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3.2 FISH 1T & 2 BRI T ilEE OB 008
I 00— UEROBRTRERETEORF
FERBNnEEZSNB, LML, Eike6s50 H
H O, {E RO #E R TIHEIR UASB HDM
EYBHRERL TR TOREEICTBWTH
BB TIEEEE LTS (Fig2). £2T
AP TIHEIR UASB RO B E ol “ ‘
%4 —%2y NMZ U7 FISH 2%/~ Fig3 Ace  H2  ProGly Buty Prop Lact
\ZE8z 620 0 B iz 7ILic# L FISH 265 Fig.2 Sulfate reducing activities at different substrates

o I dE R RT, T OREE, 8 UASB N determined by vial tests at the 650-day

Sulfate Reducing Activity
(g SO4-COD/gVSS/day)

2B VEEE THEERTHE Sl
PRINE N/, DAPIRAATIC
D 5E G SRB385 & HWniz
FISH TiZ 47.2—_*-5.5%(n=10)'("\
Dsbb660 Z FV /= FISH Tl 23.3 |
+4.1%(@0=10)TH > /2,

Fig.3 In-situ hybridization of SRB385(a) and Dsbb660(b)
4. FED

AR T O— MK & FISH 37 5, KR UASB NOBEHEMA Lz, 7 O— U EIORE
NS 2D UASB WIZIE Acetobacterium BB L U TERET S Z ENBHLSNIZR> /2, UL LIRS
BB 24 —5 v MT U7z FISH St O#E R, DAPI RAIC 5 ® 2 MEHE CHE O FI 8134 50%
IR0, 70— EMOEREMHEERRE SN Aoz, TDD., 4% FISH Eitk 5
Acetobacterium JE DR, PCR I & BB E THE HIGEG T OHEIBPNE LS,

F7z. FISH {EIC K VKR UASB WA SHHEER TR S N2 &0 s, RS CHE
DEBYINRIITFEL TND ZENRBEIN, 48, Mo SO—T2AWz FISH EIC X S EEE
BB E, 70— BNCK2ERBOBRENLELRD,

BE R

(DXBEA. B)IKREE, ILOER, LEE—, FAEXR, FEASHE. RER5,.2003. HEOHRERT
TORRIC L B ERPRAERE. BT T + — J LFHIEE. 407678

(2)Amann, R. (1995) In situ identification of micro-organisms by whole cell hybridization with rRNA-targeted
nucleic acid probes. Molec. Microbiol. Ecol. Manual, 3.3.6:1-15
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