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Composition Diversity of the Multifunctional Bacterium Community NSC-7
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Abstract: The NSC-7 microbial community could decompose cellulose and lindan with high efficiency. In order to determine the bacterial
composition of the community> 11 isolate strains were detected by plate isolation, while a community reset by the 11 isolate strains lost the
capacity of degrading cellulose. The capacity of degrading of the filter paper in double deck plate and monolayer plate were determineds only
the filter paper in double deck plate were degraded, that means the main or key microbe are anaerobic. The denaturing gradient gel
electrophoresis (DGGE) and construction of 16S tDNA clone library were used to identify the composition diversity of NSC-7 community. 195
clones and 25 strains were detected in clone library, and about 60% closest relative among them was known the detailed information which were
belonged to Clostridium» Petrobacter> Bacterias Paenibacillus, Proteobacterium . Furthermore, there were 40% closest relative belonged to
uncultured bacterium clone.
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1.1
1.1.1 wFh

NSC-7 hy A S 3 I\ HE JE v i 326 70 94k 1) e
B LT S R AR IS S R
1.1.2 HiFR&AT

R 2 4t 25 15 78 5 (peptone cellulose solutions
PCS (1 L% 0.5% HHEWE, 0.5% NaCl, 0.2%
CaCO;» 1% TEERY), Bl 5 T 50°CHFE R I% .
1.2 NSC-7 HE& R

BCE S 1.5% BRI PCS [ 4455 75 2, 5554
FAERIEKFREE 1074 107 10 43R AR K
WRIFIPEBURON 50°CH IR M0 N RE 9% 3 d, B 95 4R
s OB VR U T AR 2 ON R 4 48 ( Mitsubishi Gas
Chemical, Tokyo),» FLZE S 1 min, #F A ET 1 min, X
FEAE 6 K B IRERH 1, BT 50CH 7MW 5 d
TRl DA B AR P AR IR AR TR A E
I K B TR S R B (SRR R 2 IR
HAh R
1.3 4% B R I M ORI 245 I 23 ik 4R IR R 06

FH A 25 BRE D 5 50 1R () R A, 1R AT A 22
0, 28 5E COlympus ) WL 5% % 5E 25N 181 (1) JE A FFAE
7E 30 mL R P2 8 mlL (1) PCS #5756 M1 1 9K 1
em x 6 cm HIIELRSE, 44 11 D FATEAR DUARRLE 101 #%2
FhE|E PCS Bi R ZE R N, A I AT NSC-7 A
FAE R0 I F R O AT 50°CHE 97 5 d, LS IR AR
(1 73 it A5 4o
1.4 JEACTARIE IR B R PR LT 4 215 00

L 502 [ A5 7 2000, K Ja A 8 77 S IR
B 2 50 ~ 60°C, K 15 ~ 20 mL IR FR I AR 57
ML, 45952 1 A8 RAR 2 ph il (pH = 7.4) P 13 B
PEACHH , P JBOAE At [ ) 5 72 4 b, AR BB R B ik
—J2 NSC-7 Z & R, Hoh — PR EER R, 7
AR VEAR T PR SR AL, R LR R
FrHLBAT BRI, (BB TR B R, 7556 — JR IR Ak
AREEIE 2 A5 55 )2, AF 75 9 J2 55 IR R B[] e — 1,
W 2 T o7 AP 3G TR LA AR S0°C E5 TR 55 9% 5
d, MELRAT) 15 DL
1.5 DNA 2

B IR MZ8 000 r/miniZ /Ly 15 min, 7 L5 AR TE
A e, H &0 i B2 53 U DNA L #2103
SCERC11 L, N 0.1 g EAR R 0.1 mm FAES BR B4 64 41
JRLEE , T o R0 S 07 /5 R 25 B a1, F S IR D0E
F RNA 25 RNA, H 2 x PEG #i] DNA .

1.6 PCR RMNAAR

(1) 16S DNA 4= PCR  LL4) &5 5L 14 ¥ DNA
MR, PCR ¥ 4% 16S DNA 4= K. 514 27F i
1492R; W AR F A (50 pl): 10 x PCR Tiangen Buffer
5 yuLs 10 mmol/L dNTP mix 1 pL, 45 pmol/L 27F
1492R % 0.5 mL, 5 pl. Ampli Tag Gold 0.2 pL, FiAR
DNA 10 ng.

(2) 16S DNAV, X PCR  H T* DGGE %3 #T 1
PCR 7= 3 4 X 3852 16S rDNA V, X3 . 5[] 357F-
GC F1 517R, N AR F A : 10 x PCR Tiangen Buffer 5
Ly 10 mmol/L dNTP mix 1 pL, 45 pmol/L 357F Al
517R % 0.5 pl, 5 pL Ampli Tag Gold 0.2 L.

1.7 DGGE 7 ¥t

K H DCode R A% i Wl & 4 ( Bio-Rad,
Laboratories> Hercules, Calif) X} 16S rDNA V3 [X 35 )
PCR #4547 DGGE 43 B . % 1 5 B SC R 43
BB PRY 16S tDNA V3 X PCR 7= 4 K19 1k, 2 18
SCHRL 125 13 15 28 W 40 19t Jie ek IS Wk 2 0 6% ~ 12%
(100% ) ZPEFIAL R FR 25 7 mol/Ls FH G AR FH 43
o 40% ), KFE S TN A TERE LA 35% ~ 65% »
7E 61°C1HHL T, 200 VHLIK 5 h, sub-green F¢ {4
1.8 16S rDNA b [ SCPE R Rl K H 1) v I 1) 97 ik

¥ NSC-7 52 & &M 5 DNA AE 4 854 i 47
16S rDNAZ K PCR. K438 7= ) Bk AT S Ia 0 fL VK, 75
BAMT U BRI 38 v B, A QIAEX 1T gel 177
EAEREH; 446 5 1) DNA 55 pGEM-T Easy 2 14%
$2,16°C 1 B0, SR )5 18 1 AE 42°C B 45 s Ak E
E . coli JM109 B 31 X-gal F1 IPTG 1) o2 T AMEH
I U RTR K ERTE A BT R S A R
I LB AR IR 5L b, [ 0 B D B TR P A A B AR
P3G v3 X, KR W4T DGGE, 1% M 4% 4 7
DGGE JIi& IR 5, 57 i th A A [ A2 (1) v o
1.9 168 DNA [0 K53 B

X o B TR A B H ) JORE A 4 R R 1Y) 16S rDNA
HEATI Y MRS 168 fDNA J7 41, 75 vk B 1 99 £ 4 22
BLAST(DDB]J nucleotide sequence database)E17 5 %,
GBI SRSk R ZR SKARANE

2 FER5SH
2.1 ARG IRE 7S BT T A R
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F &S0 0 AR M B L 7E PCS ¥R 3 L 3R1R 42
MESERVEE, QLA EKERMBESER
SRER,BEF2~34dF, BEEEFNAK KEFHK
REFELFE BHE T MELEH IR, HERH
SREBEXFHME . FIRHFTFEYENTER, &
B V3 X PCR F=##| F§ DGGE i i% , #£ DGGE &
EERAA 11 ARTBAERNEN (B 1),550H
1.2.3.4.5.6,7.8.9,10, 11.% 11 MUELKWHE
B, 4> B & B DNA, A 27F 1 1492R 3| ¥ ¥~ 4
16S rDNAZ K, ll 52 H DNA F %1 5, # 47 BLAST #
RENKEHUERREHWES 40 H:
(100% )
(99% ). 3. Rhizobiaceae
(99% ) . 4. Chelatococcus daeguensis (99% ) . 5. Bacillus

1. Pseudoxanthomonas taiwanensis

2. Paenibacillus  barengolizii

(99% ) 6. Tepidiphilus margaritifer (99% ) .
7. Petrobacter (100% ) « 8. Geobacillus (9% ) ~
9. Pseudoxanthomonas sp- M1-3 (100%) -
10. Paenibacillus  sp. HanTHS1 (99%). 11.Beta

proteobacterium HMD444 (9%). 1 ~ 11 5 B # £
GenBank K & 3% 5 K ¥ b : EU250939. EU250945.
EU250937 . EU250938 ., EU250946 . EU250944 , EU250943
EU250941 . EU250935 .EU250942 . EU250940 .

Comu HE AR 1~ 11K 11 BREKE 16S 1DNA
B 1 NSC7MAERSHEEHKE DGGE Hil
Fig.1 DGGE profiles of the NSC-7 community and isolates

2.2 NEBEEMERMIBIERER

B RAERAEZRPEAR MEREERSE
MRIE 11 R P H S R EMHM .3 EHRKE, B
BAHEFR ARITFWKRE HAEHMBEHN B
SEMIIREDUEREK 11 EHAE, WA 11 %
AERNWATHEEAR BREAREEAXHGT

B35 d, ARESBIBRNKBER/TRES (B
2) WHRERP AT HELRITEN TR AR,
BREAEENTERERBHEK, MERSHE
BB AR TE £F A R PR LR R BEAEA .

EMREEMEARANENER 1 RAHKRK 148
E2 NSCTEARSEAEARAAHRAITRMNR
Fig.2 Filter paper degraded by NSC-7 community and

built-up 11 isolates

2.3 BEFEHIEFREL NSCTEERIEHELR
WHRFRIEFE S d 5, NE3(b) AT I, BB AR
THBEBREIBHT R, TIUEFRANBEEE
BAmBk[ WE3(a)], 7 B H GREHHER
HEEARHAS KNG YHHAEREREAW KM
TRSREK, FASBERAIRPF=ERESE
AR R B AR KW EE S, B
NSC1 EARBRBESKPRERBNITFARGT
ERAESR, REERERMT ARG AR R®, X
S5UHAEREILIBIHIERZHFTEERX
R,NSCTEARERERIEEN 0.01 ~0.12 mg/L
MM E&GTIRREN, ERBEAEEENE
FERARRFEART, X5FLBRAR —FMHT
RS —HEREAREM, EH™, &HE
RYXBHEAREHE, hILHEW NSC7 & RER
HAERWXBHBBITREREH.
2.4 16S rDNA FRESCRE M8 K B 9 FE R I ik
NTEETMNSCT EARMEMAREHE
H, %t NSC-7 9 16S rDNA £ K &) PCR F=#) L &
XEGESEAREERE, KRB 195 MEARE.
BEVLK R 10 NEES R —4, % 20 AEHTHEE
PCR-DGGE f %, A DGGE B3 # 20 >3k i H E #
AHRL EZREERM A, WMEEN 80 MR E
F #9165 1DNA V3 X (B 7% PCR, BKF| f DGGE &
EPEMENIBMEEREHITHBRE, RS
S MARIEBAERNERN.
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H3 NSC7MERENETIRG SE FH LR MEEMR
Fig.3 Filter paper degraded in solid medium of double deck plate
and monolayer plate by NSC-7 community

2.5 RERFHM

# 25 MUERMEREITIRE B IS F A
NCBI ¥4, Fl Blast BEF SHEEFE A FIIMEL
WMERRE I, AR A NSCT HEAREFEEM

MR N, 2S hEAR SKRETERHE, K
Clostridium &5 36% (9 # ) « Proteobacterium 5 8% (2
¥k ) | Petrobacter 15 8% (2 &) | Bacteria 15 4% (1 ¥§) «
Paenibacillus &5 4% (1 #), 3 4 10 %@ T 5+
B .NSC-7T HARIAE 25 thifl, K 10 REWIEL
METHERE EEFAESESCRENSEM
40% ,ULB NSC-7 EERBER—THMARSHHE
FEMBE, XE-NRAFHEHAMNRGFEMS I
Ah,FE 25 BRERE SR A 20 BRIE T RE R
Wi EH S KB THERE, REH S HMAEY BB
80% , XEREEMNBMAZESRANWEMAR,
BAEREAGFTAHBE 4SBT REE, Bk, BEW
ETHREREREBMHIEEEFERKKERE,H
RERARENERY SR FER, BSBH
RABRESBEFRWIIEAIMENHAE THEER

® 1 FEFESCEER 16S rDNA 51 547
Table 1  Analysis of 16S rDNA of clone library

BhkRS BRE EHEHR BRI %) RE&E®RERS XEFHRE A
96k EU250948 Uncultured bacterium (99) DQ125580 2 2.53
99 EU250956 Uncultured bacterium(99) EF559181 1 1.26

112 EU250965 Uncultured bacterium(97) DQ887961 1 1.26
126 EU250947 Uncultured bacterium(97) DQ129397 5 6.32
113 EU250932 Uncultured bacterium(99) EF558994 3 3.79
28 EU250957 Uncultured bacterium thr1-10(96% ) AF280825 2 2.53
26 EU250960 Uncultured bacterium(93) DQ129397 1 1.26
76 EU250952 Uncultured bacterium(92) EF559169 5 6.32
93 EU250958 Uncultured bacterium(99) AB234005 5 6.32
54 EU250961 Uncultured bacterium(89) EF559160 4 5.06
96 EU250949 Clostridium sp. 75064(97) AF227826 1 1.26
53 EU250954 Clostridiales desulfotomaculum (99) DRU95951 1 1.26
117 EU250953 Clostridium sp. strain XB90(90) AJ229234 3 3.79
114 EU250934 Clostriduium thermosuccinogenes sp. Nov. (99) AB207248 5 6.32
92 EU250963 Clostridium sp. PML14(99) EF522948 2 2.53
57 EU250962 Clostridium stercorarium sub sp.(94) AF266461 2 2.53
25 EU250950 Clostridium sp. PML3-1(92) EF165015 5 6.32
118 EU250933 Clostridium sp. PML14(95) EF522948 7 8.86
B19 EU250930 Clostridium sp.(95) AF227826 3 3.79
116 EU250955 Anaerobaculum mobile(98) AJ243189 2 2.53
78 EU250931 Petrobacter succinimandens BON4(98) AY219713 5 6.32
77 EU250964 Petrobacter sp. DM-3(96) DQ539621 3 3.79
B14 EU250935 Paenibacillus sp. HanTHS1(95) AM283040 4 5.06
124 EU250959 Pseudoxanth ; is (99) AJ864723 2 2.53
52 EU250951 Beta proteobacterium HMD444(96) AB015328 2 2.53

RATHE - THENCTERERENARALE b
fr, TP REEERENFS T, #T Clustal
X1.83.Mega Soft EFHGHWERERKETN, LR NE
A NRGRHFIaHTR, EREEEFEKRN

FIEREMFIIEES B, LA RSE5RENF
FIRFNE—R, AR HEEFRER TRE, REL
BAERBLAEKR EFFHRERIEIEZMER PN
E clonelld HIIE % B C. thermosuccinogenes sp.
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Fig.4  Phylogenetic tree analysis of isolates and clone

in the NSC-7 community
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