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B EARERAFTENHBHERBRAFLT RO MG SHBEFAAL, BidmEB e 16SDNABHA 3]#?!
PCR # 3 3 16S rRNA A B A5 f #2 16S 1DNA L&, HAPEMNRBR 2 AMAETFHRAMNA  BHEARLTH
MRS EFHFARFLA AHEL SRR FEEARAPR P EREAANAO G S HBERTT R
BN MRERAVNASARRAY M ELEMMAREYE TAT R E L8 L% m# 17 (Proteobacte-
ria)34. 5% , €, # o-proteobacteria,B-proteobacteria ## y-proteobacteria = 4~ 4, # 4 & 17 (Bacteroidetes) 27. 6 % , &
2 # "7 (Firmicutes)24. 1%, 4% # i1 (Chlorobi)3. 4% , % # & i1 (Verrucomicrobia) 3. 4% #= &k 4~ £ % ¥ (unclassified)
6.9%:mbE & T MM E L EAMGHKEHN AL FTLXE:EHmF 1T (Proteobacteria) 51, 90% , &, 3 f-pro-
teobacteria. y-proteobacteria ## 3-protecbacteria, #4#F % 11 (Bacteroidetes) 7. 40% . 2 B ¥ 17 (Firmicutes) 22. 2% (B
# 8 11 (Acidobacteria)3. 70 % . # % # 7 (Actinobacteria) 3. 70% . #% & # 17 (Planctomycetes) 3. 70% e k o £ 0 &
(Unclassified)7. 40%. B MAH SR M HBE OB ER AL TR MG s AR FTEHEERAH
X BEUALEFTHRBURARALAFETOMRED ZHBE  ERE-FTRARLT.
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Abstract; The bacterial diversity of Xiaokuer Lake and Tuzi Lake located in Xinjiang was investigated through a culture-in-
dependent approach by constructing 16S rDNA clone libraries whose 16S rDNA was proliferated by PCR using bacterial uni-
versal primers. For the bacterial tDNA clone libraries, 32 clones randomly selected in each lake was sequenced for phyloge-
netic analysis. The comparative analysis of bacterial diversity on the two lakes was made as well by several diversity index
including Shannon-Weaver diversity index, Simpson dominance index, Chao and ACE richness estimation. The result
showed that the bacteria of Xiaokuer Lake consists of Proteobacteria(34. 5% ) , Bacteroidetes(27. 6 %) , Firmicutes(24. 1%) ,
Chlorobi(3. 4%) , Verrucomicrobia(3. 4%) and unclassified(6. 9%). In the case of the bacteria of Tuzi Lake, seven major
phyla were detected including Proteobacteria (51. 9%), Bacteroidetes (7. 4%), Firmicutes (22. 2%), Acidobacteria
(3.7%) , Actinobacteria(3. 7%) , Planctomycetes(3.7 %) and unclassified(7. 4%). It is concluded that the bacteria of the
Tuzi Lake is more diverse and rich than that of the Xiaokuer Lake by several diversity index. At last it demonstrated that

lakes within Xinjiang harbor have quite diverse microorganism and are worth of further investigation.

Key words: Xinjiang; 16S rDNA clone library; phylogenetic analysis; diversity
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A ) SRR B 2 B B AR YA R I HLAT A B sk
X S W RGBT Y BT T R B SR A 7 R KR
PEEL T B, T AR T XA Y 55 — R R WAL
FIEREE 0 F Y A BRI A YR B RHE 2,
T 16S rDNA J7 51 #53k 355 57 BOR B BN I 4 R B
K BARF LML RR S SRR — T B R
WFEES. XM ke LT Z AR Y
P ORART R AT SRR M AR W S B BT R
L ORRILT SROH M 5 R A
SCE B AR B IR BOR B RA R 0 1 8 R B
A F#I69 16S rDNA 75, B 5 o B KA
A, SEXT T Z B HEAT T HLER AT AR 5K
EEBRATX BB L BAEY SR8, R A
HE— B BRATT KA F 2210 B S A A B U B 2 AR

1 #MREFZE

1.1 FEHH

FastDNA® SPIN Kit for Soil %) H Qbiogene
/3], FastPrep® #% R P % #2 B {X (BIO 101* Sys-
tems A H)) , Tag DNA R 4G 8 5 R A4 7, pMD-
18-T-Vector lJ § TaKaRa 2\ #].
1.2 HRKNREMLE

B PE R R r F AR £8 90°097 (kb4 37°087. %
FWIOrF AL 87°16. 9697 b4 36°38. 9767, Mgk
FEH 4 876 m,F 2005 4 12 A REWINM L4,
BERREST 4 CIRAE.
1.3 2 DNA Ry$RERFn4ifb

{#i fj FastDNA® SPIN Kit for Soil (Biol01) &
BN BRI 4L 5 DNA, B E R ™A% 3 1R
BAEFMHEST. R 0.5~1 e LB B FIXEH(HF
RKELSH ARSI EEM 978 pL B
BRER v AT 122 L MT ZZ vhifk , Bl IRIR IR 25 4R
YR 5, B FastPrep® # B M 3 48 B o 40 28
30 5,14 000 X g B> 30 s JFEX b ¥, /0 250 pL PPS
ELEBRTREGE JLIKIES], 14 000X g B> 5
min G EERZE 15 mL B KELHE ST HWELE, R
Jil 1 mL Binding Matrix Suspension [ & Bi {818 47 £¢
22 2 min, RJGFE 3 min, EF 500 mL FER.RE
BRIRBIRIES BB E SPIN™ Filter, 14 000 X g
.0 1 min, R S5 M 500 uL 1§ ¥k W SEWS-M |
SPIN™Filter 14 000 X g B> 1 min, E[RIERK . B E
14 000X g B.0> 2 min TIRULEE, ZE T8 5 min, 2R
J&#% SPIN™ Filter HH EH A B LB, 450 50 pL
DES 31847 DNA 754 ¥EJ5: T 3, 14 000 X g B .0
2 min, WA BB I8 TR BRI A& B A5 DNA,

1.4 16S rDNA §j PCR ¥ 38

YN E A 514 Bl f B4, PCR R Bk & A 50
pL. € $F 5 pL 10 X Buffer (& 2 mmol » L
MgC12),0.5 L 0. 2 mmol « L™" dNTPs, 4pM KJ
B1(5’-AGAGTTTGATCCTGGCTCAG-3’) #1 B4
((5’-ACGGHTACCTTGTTACGACTT-3") 48 |
BHBI & 1 xL, 100 ng DNA # # &, 2. 5U
TagDNA R & 8, H & H K BB W FE KA 2.
PCR g W & 14:95 C WA M 5 min; 94 C45 s,
50 C45 5,72 C 1 minl5 s, 32 ~1F#H; 72 C10
min; BEFEE 4 C.
1.5 16S rDNA X EHH#E

PCR 4% 7= 47 38 23 3% B e Uk 1) e [l i, 168 1
IR & (Qiogene 24 7)), # E iy PCR
e 16 C&M4 T T #Hik pMD-18-T-Vector
(TakaRa AFD HHER R EHETWHEABRZSH
E.coli TOP10; B EHNEHKSE E LB(E Amp
100 pg » mL™D M, 37 CHRFH BRI
1.6 MEMRZFHMLSH

REHLMEE AL F P kB 32 ATk FE47 00T . W
FIER EBERARERAFFHAR T O T,
P 514 BL, 4% 3% 15 19 40 B SCE JF 5 % A Ribo-
somal Database Project #t (http://rdp8. cme. msu.
edu/cgis/chimera. cgi? su=SSU) i CHECK-CHI-
MERAVUR P E, R A A R ER TR
JE ¥ 56 T B P 5 8 A Genbank Ll Blast # FF 4T
Fe 5 AR ADL 1 L 40 7 5 R A Clustal X 1. 8 {4 847
£ 5 %) VT Ee HEFIOH , ff i PHYLIP (v3. 65) 3 {4 B9
Neighbor-Joining Z U My 8 & 48 % &, H Boot-
strap BRIV T R R AR B WA ERE, ABK
ik Ky 1000. 3CF ] GeneBank 1232 i 5 51 % it 5
(accession number) M\ EF490072 & EF490127.
1.7 AEMSHEESH

RE X LA 16S rRNA ZEH FFFIARBLEE K TF 95 %01 H
R EERES 2K H T OTUL, i DOTUR X &
FURAT #VE 43 25 8450 (OTU) 15 2502, 3% F§ Shannon-
Weaver ZFE 135 %50, Chao 1 ACE EEFHR KL &
Simpson Y3 1 RS THI R Y F0 09 2 BT LSS HT.

2 # =R

2.1 16S rDNA =3tk 3t 45 R 43t

BENLPEE A 32 5 F I T 45 R4 chimera-
check 43 #7 J& » 85§ PE /R R HEHE 3 N EEMBA chimera J&
FIT 29 %F5), RFHHEGR 5 AEAL chimera J5
T 27 %7 5. % 16S rDNA % [ 7 5 (K F B
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500bp~600bp) 5 GeneBank ¥ 12 FE + I FFF #E47
AR L 35 431 A T 45 Bl B A B R B (3R 1 FIZR 2
SrHIFIH T 84 PR R A T B 4 B 16S 1DNA

J¥31 5 GeneBank $45 F BAHIEFFIZ B K R) A
i B84 DOTUR KR L B A = BEAR DL CRABLIBE >
95 %) K 31 432 [fl — A 43 BT (0T,

& 1 A45%& R A 16S rDNA A Fl ARl b2t 48 R

Table 1 BLAST result of 16S rDNA sequence from XiaoKuer Lake

oTU OTU & FFoI3 GeneBank - BATRUFFI (Bi28) HLEE/ %
~YRE (Genebank #7552 5)
XKE-1 5 Uncultured bacterium clone ANTLV7_C07(DQ521536. 1) 98
(EF490103, EF490121, Uncultured bacterium clone ANTLV7_C07(DQ521536. 1) 98
EF490126, EF490120, Uncultured bacterium clone ANTLV7_C07(DQ521536, 1) 98
EF490112) Uncultured bacterium clone ANTLV7_A10(DQ521534. 1) 99
Salegentibacter sp. 18111/ A01/068(AY576719. 1) 97
XKE-2 3 Psychrobacter sp. D70(AY309072. 1) 100
(EF490115, EF490116, Psychrobacter sp. D70(AY309072. 1) 100
EF4901¢0) Psychrobacter sp. D70(AY309072. 1) 100
XKE-3 2 Uncultured alpha proteobacterium clone T31_172(DQ436542. 1) 96
(EF490099, EF490110) Sul fitobacter sp. BIO-7(AJ532580. 1) 99
XKE-4 2 Marinobacter sp. NT N125(AB167040. 1) 98
(EF490102, EF490105) Marinobacter sp. NT N125(AB167040. 1) 98
XKE-5 2 Achromobacter sp. Lm-4(EF025350. 1) 99
(EF490113, EF490123) Achromobacter sp. Lm-4(EF025350. 1) 99
XKE-6 2 Uncultured bacterium clone RH. 209-44-7(DQ662529. 1) 98
(EF490104, EF490125) Uncultured bacterium clone RH, 208-35-12(DQ662465, 1) 97
XKE-7 2 Uncultured bacterium clone SalB15(EF031088. 1) 97
(EF490106, EF490107) Uncultured bacterium clone SalB15(EF031088. 1) 98
XKE-8 2 low G-+C Gram-positive bacterium clone (AY542234, 1) 92
(EF490117, EF490122) low G+ C Gram-positive bacterium clone (AY542234. 1) 93
XKE-9 1(EF490101) Uncultured bacterium clone B04P011(AY197415. 1) 95
XKE-10 1(EF490108) Uncultured bacterium clone WM93(DQ415787. 1) 98
XKE-11 1(EF490109) Uncultured Clostridiales bacterium clone 22-3C(EF420224. 1) 98
XKE-12 1(EF490111) Uncultured bacterium clone (AY593456. 1) 96
XKE-13 1(EF490114) Uncultured bacterium clone Pir3bgl12(AY354188. 1) 90
XKE-14 1(EF490118) Uncultured bacterium clone Kas152B(EF203197. 1) 93
XKE-15 1(EF490119) Uncultured bacterium clone PMMV-Bac241(AJ937681. 1) 99 _-
XKE-16 1(EF490124) Bacteroidetes bacterium clone WN-FWB-138(DQ432404. 1) 93
XKE-17 1(EF490127) Uncultured bacterium clone Red 61(DQ345690. 1) 95
£ 2 #-F# 16S1DNA BF AR E s & £
Table 2 BLAST result of 16S rDNA sequence from Tuzi Lake

OTU %% (Genfkijki@iidﬁg;%) GeneBank [ &M LIFF] (BT S AME/ %
TZ-1 -5 Thiobacillus Q(AJ289884) 99
(EF490076, EF490079 Thiobacillus Q(AJ289884) 99
EF450088, EF490074, Thiobacillus Q(AJ289884) 99
EF490034) Thiobacillus Q(AJ289884) 98
Thiobacillus Q(AJ289884) 95
TZ-2 3 Dechloromonas sp. MissR (AF170357) 99
(EF490075, EF490082, Aquatic bacterium R1-B23(AB195755) 99
EF490094) Aquatic bacterium R1-B23(AB195755) 99
TZ-3 2 Planococcus donghaensis (EF079063) 98
(EF490081, EF490089) Planococcus donghaensis (EF079063) 98
TZ-4 1(EF490072) Actinobacterium ANL-iso2(EF422408) 98
TZ-5 1(EF490073) Uncultured planctomycete clone(DQ811899) 95
TZ-6 1(EF490077) Axzoarcus sp. GPTSA12(DQ851175) 98
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o OTU & F5I% \ —a ‘ .

OTU %S (Genebank 5551 B8 5) GeneBank B AHBFF (BLS) HMLE/ %
TZ-7 1(EF490078) Gelidibacter sp. QSSC1-21(AF170737) 93
TZ-8 1(EF490080) Pseudoxanthomonas yeongjuensis (DQ438977) 99
TZ-9 1(EF490083) Rhodo ferax ferrireducens( AM265401) 98
TZ-10 1(EF490085) Uncultured sulfate-reducing bacterium(AJ389622) 97
TZ-11 1(EF490086) Uncultured Desulfuromonas sp. Clone(EF205265) 99
TZ-12 1(EF490087) Uncultured bacterium ( AY053483) 88
TZ-13 1(EF450030) Uncultured Acidobacteria clone(AY921868) 95
TZ-14 1(EF490091) Uncultured bacterium clone (AM181872) 99
TZ-15 1(EF490092) Uncultured beta proteobacterium(EF420202. 1) 96
TZ-16 1(EF490093) Uncultured Bacteroidetes bacterium(AY922008) 93
TZ-17 1(EF490095) Uncultured bacterium clone( AY188316) 94
TZ-18 1(EF490096) Uncultured bacterium clone(AY327216) 96
TZ-19 1(EF490097) Uncultured bacterium clone (AJ249095) 93
TZ-20 1(EF490098) Uncultured bacterium clone( AB273800. 1) 95

2.2 REEBENNEE

2.2.1

4 B R R

R0 4 o 7R BRI BT 3145 16S rDNA Fr 51l 4
HEARGEREH (LA . ZRRYH FEIR RN
HE AT AR KE:

AT 40 ] (Proteobac-

teria) , FUFF & ] (Bacteroidetes) , B B & ] (Firmi-
cutes) , & & ] (Chlorobi) , £ & [T ( Verrucomi-

XKE-16
Uncultured bacterium clone Red_61(DQ345690)
oL _xke-17
— u clone BO4PO11(AY197415)
T L XxKe-9

Safegentibacter sp. 18/1/A01/068(AY576719)
(Y] clone ANTLYV7_A10(DQ521534)

1 ncultured bacterium clone ANTLV7_CO07(DQ521536)

7%
g0 XKE-1( 5 sequences )

— "
XKE-13

100

clone Pir3bg12(AY354188)

Uncultured alpha proteobacterium clone (DQ436542)

—f

U& XKE -11

r§T[__ XKE -3( 2 sequences )
™

sp. BIO - 7(A
Uncultured bacterium clone WM93(DQ415787)

XKE-10

Achromobacter sp. Lm-4(EF025350)
IR{)( KE-5 ( 2 sequences )

Psychrobacter sp. D70( AY309072)

XKE -2 (3 sequences )
Marinobacter sp. NT N125(AB167040)
100 XKE-4 (2 sequences )

¢ C clone 22 -3C(EF420224)

uncultured low G+C Gram -positive bacterium clone GoM IDB-40(AY542234)
XKE-8 (2 )

- Jt ium clone SalB15(EF031088)
1 XKE -7 ( 2 sequences)
|_XKE -6 (2 sequences )
L

b. ium clone RH.208 -35-12(DQ662465)

100

88" Uncultured bacterium clone RH.209-44-7(DQ6625289)
[~— Uncuitured bacterium clone Kas152B(EF203197)

—

700
XKE-14
[~ Uncultured bacterium clone PMMYV -Bac241(AJ937681)

I

]
0.02

A1

100 L XKE-15

Uncultured bacterium clone Napoli -MN16BT2-218(AY593456)

100

XKE-12

Aquifex sp.NS85-1(AB175502)

CAB175502). B RIREBLE N 1000, H B BLE KT 50 AR ER
Fig.1 Phylogenetic tree constructed according to The Neighbor-Joining algorithm and Jukes-Cantor model. Aquifex sp. NS85-1 gene

crobia) , R4 R 40 5 Cunclassified). EF K W EH
] ( Protecobacteria) £ #§ o-

teobacteria fl y-proteobacteria =~ 4.
1 i clone WN-FWB-138(DQ432404) 4

proteobacteria., g-pro-

Bacteroidetes

Chlorobi

a -proteobacteria

B -proteobacteria

Y -proteobacteria

Firmicutes

Verrucomicrobia
Unclassified

] Unclassified

RS K EMWIE Neighbor-Joining 8 ¥ fl Jukes-Cantor B EUMHE, SEE S B % Aquifex sp. NS85-1 gene for 16S rRNA

for 16S rRNA(AB175502)is used as outgroup. The times of bootstrap is set up to 1000 and values lower than 50 are not shown
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2.2.2 RT#H

HLHE T BT3RS 16S rDNA FeRe 7 51 # i
PERERERLE 2. EREARTHNAE
BAE T 4 b K2 AT 41 B ] (Proteobacte-
ria) , 3 3% @-proteobacteria, y-proteobacteria Al §-

proteobacteria, 1 ¥F & ] (Bacteroidetes) . BE R ']
(Firmicutes) . B #F B '] (Acidobacteria) . JLZR B ']
(Actinobacteria) | ¥ % # ] (Planctomycetes) Fl 2R
A (Unclassified).

oY

TZ-8
74

Pseudoxanthomonas yeongjuensis (DQ438977)

l'— TZ-9
Rhodoferax ferrireducens clone EBO1(AM265401)

TZ6
Azoarcus sp. GPTSA12 (DQ851175)

TZ-15

Uncultured beta proteobacterium clone (EF420202)
TZ ~1( 5 sequences)

97

61

Thiobacillus Q (AJ289884)
TZ -2 { 3 sequences)
Dechloromonas sp. MissR (AF170357)

Aquatic bacterium R1-B23 (AB195755)

55 TZ-10
58 0 E—unculturedﬁsulfate -reducing bacterium (AJ389622)

80

ST TZ-13
100 Uncultured Acidobacteria bacterium clone AKYG1139 (AY921868)
_[ Planococcus donghaensis strain JH 1(EF079063)
so0 L TZ -3 ( 2 sequences)

uncultured bacterium clone AV9 -152 (AM181872)
l TZ-14

B

99
54 TZ-20

uncultured bacterium SHA 61 (AJ249095)

[ Tz-18
100 L— Uncultured bacterium clone ZB134 (AY327216)

Actinobacterium ANL-iso2(EF422408)

TZ-4

6 _—__L———-:liriultured bacterium AT425_EubC11 (AY053483)
TZ-12

95

[ Uncultured bacterium clone KD5 -31 (AY188316)

| S—
100 TZ-17

[ Uncultured planctomycete clone MSB -3A7(DQ811899)

100 ——— TZ5

!

0.02

Aquifex sp.NS85 -1(AB175502)

Uncultured Bacteroidetes clone AKY G416 (AY922008)

100 Gelidibacter sp. QSSC1-21(AF170737)

TZ-11
Uncultured Desulfuromonas sp. clone Lupin -1130-1-MDA-dsm3 (EF205265)

Bacteroidetes

Y -proteobacteria

8 -proteobacteria

& -proteobacteria

57 ———E Uncuttured bacterium clone: EXP.1-168-13C-light-Clone_05(AB273800)

Acidobacteria

Firmicutes

Actinobacteria

‘ Unclassified
‘ Unclassified

] Planctomycete
s

B 2 ZR%EEWE Neighbor-Joining B ¥ Jukes-Cantor BB f5 , ShE S By Aquifex sp. NS85-1 gene for 16S rRNA

(AB175502) , B BB E X 1000, H BB B RETF 50 WARER

Fig. 2 Phylogenetic tree constructed according to The Neighbor-Joining algorithm and Jukes-Cantor model. Aquifex sp. NS85-1

gene for 16S rRNA(AB175502)is used as outgroup. The times of bootstrap is set up to 1000 and values lower than 50 are not shown

2.3 WHARSHEMENLEESH

e PHYLIP 3. 65 i+ B8 FE/R BRI 29 &%
IR T 0 27 475 W R R BE B AR I, R U e B
DOTUR #% M8 £ m M B 4P s B ik AT AR 7 28 80T

(OTW 4 (LR 3). EHEHESLERERI LR
O R TR 2 R RS S LB R AR B RS K,
160 - 5 B 8 3 4 80N L B PR R B R /0 5 B) B
BT F B R R T 8RB
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R 5 55 < T 98 O A A ) IR 3 S AR R 453

A3 HARAR#HEFRTHOTU 5 £%
Table 3 OTU List of XiaoKuer and Tuzi Lake
16S TRNA 51 OTU & n, Z&F5ii OTU A3

FHERE B BB nm onm om om omy omg
BT 27 20 17 1 1 0 1 ©
B IR B 29 17 9 6 1 0 1 0

asm FRBEANER e FR XA R LR
B FEEMERN 0.05
A4 HBERARNFRTHBE RGBS
Table 4 Comparative analysis of the bacterial diversity

between XiaoKuer and Tuzi Lake

Chao £8 ACE £ & Shannon-Weaver Simpson
BE¥E B BB ZREMEE BB EREK
——
HER s 26,654 2. 689 0.046 8
J A
@ W 88.0 106. 962 2.824 0.039 9
3 it i

BAFHI LT R LRI R RMAE 9
257 3 2 A O W] 3 R 07 RS 89 B bR T 5 A Al
il fF 31.0%, EAT14 B2 XKE-1 H At 1 &7 5% i
Salegentibacter sp. 18111/ A01/068 (AY576719. 1) A
LB & 97%, XKE-5 B 2 & ¢ 5 X B Achro-
mobacter sp. Lm-4(EF025350. DAAAE R 99%,
XKE-3 H/t 1 &FFN TR Sul fitobacter sp. BIO-7
(AJ532580. DMIMUBE K 99% , XKE-4 K 2 & Fp 5 %F
R Marinobacter sp. NT N125(AB167040. 1) #H {bl &
¥ h 98%, XKE-2 By 3 & JF 3| %t B Psychrobacter
sp. D70CAY309072. 1) ML 54 100%, 4 B4
FTHFFHE |7 (Bacteroidetes) | 1 % #T7 & 41 (Fla-
vobacteria) , 8 & B[] (Proteobacteria) F #J p-Pro-
teobacteria 4, a-Proteobacteria #{ Fl y-Proteobac-
teria 4.

BRTWMNAE 13 75 A8 T 7] 35 97 F K 3kAR
W B RT3 B AR L s o5 48. 1%, 23818 TZ-1 1 5 4
753 B Thiobacillus Q (AJ289884. 1) ARl B iy
9526 ~99%,TZ-2 1 1 & FH| %t B Dechloromonas
sp. MissR (AF17035D)MHLLE N 99 %, Bob 2 &%
B XL Aquatic bacterium Rl-BZ3(AB195755)7|‘E{u
BB R 9%, TZ-3 B9 2 4 JF 5 %t B Planococcus
donghaensis (EF079063) A1 L1 B 524 98% , TZ-6 Xf hiL
Azoarcus sp. GPTSA12(DQS851175) #ALE H 98%,
TZ-7 %t DL Gelidibacter sp. QSSC1-21 (AF170737) #H
AEE 2k 93%, TZ-8 X B Pseudoxanthomonas yeo-
ngjuensis (DQ43897 T MMUE H 99% , 4 HIFET

HIFF & 17 (Bacteroidetes) N # # T B 49 (Flavobac-
teria) , 28 & B |] (proteobacteria) T i B-proteobac-
teria 2§, M, BB W ]
(Firmicutes) I B 2 4T B 49 (BacillD). FiR 2
B BATE T MEE R 8 A T — R
MG, X — S MM AR T W RE R
= —EH.

3 %o PR AR I 4 B 16S tDNA JF 5 B i 2
(R LA F W4 AT TR U R T A LR R R
8 ¥ WL LA A 4 B 1] (Chlorobid) FIFE R ']
(Verrucomicrobia). && & 4t & & W 4347 7 LL & #
WEERB MM BB T E SN 3K FH TR
M ] (Proteobacteria) , #{ #F & [ ] (Bacteroidetes)
FEE L B |7 (Firmicutes) , = 2 2 BT 5 B9 L 41 55
ik 85.8%. HAMFATTRIEX B 7 (Chlorobi) Fl JE 3
B ] (Verrucomicrobia) 75 H. B Eh A & A W, B
B o5t 3. 620, LLANER WA MR 8 8 4 2K 1
T XKE-12 #1 XKE-015.

XFEL B PR R R B R A KB R T
HHERGERTRMHENHEEZAETHELT =25
WAE Y. AE T 4 B 1] (Proteobacteria) . L 4T B 7]
(Bacteroidetes) Ml 22 JE B ] (Firmicutes) , {H X & A&~
Fe s, BN R THTFEERFE (Ac
idobacteria) X £8 & ] (Actinobacteria) . ZF & & ]
(Planctomycefes) U K& 878 T B 4 (8-Proteobacte-
ria) B A0 B M B E RPN AEEERE]
(Chlorobi) \¥ES B 1] ( Verrucomicrobia) fl o258
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