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Construction and Preliminary Analysis of the 16S rDNA Clone Library of
Bacteria in the Xifeng Loess Section, the Northwest of China
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Abstract: The development of culture-independent techniques using nucleic acids has provided much new insight into studies of
microbial diversity of soils. In this study, the bulk DNA was extracted and purified from the loess deposit in the Xifeng Section,
the northwest of China, and subjected to PCR amplification with primers specific for 16S rRNA gene sequences (rDNAs).
Then a 16S rDNA clone library was constructed and 44 clones were sequenced. Phylogenetic analysis of these sequences
revealed extensive diversity. Guided by the phylogenetic tree, bacteria fell into 13 main lineages: Proteobacteria, Acidobacteria,
Actinobacteria, Chloroflexi, Firmicutes, Verrucomicrobia, Planctomycetes, Gemmatimonadetes, Deinococcus- Thermus,
Nitrospirae, Cyanobacteria, Bacteroidetes and Candidate division TG1. It is striking to find that the Acidobacteria division was
the most abundant phylogenetic group in loess, occupying 43.3% of total clones. Acidobacteria group includes 17 gene types
and 65 clones, most of which are uncultured type. The Proteobacteria division (26.7%) was the second-predominant bacterial
community, including 13 gene types and 40 clones. These two divisions (accounting for 70% of clones) represented the majority of
the identified phylotypes in loess. However, further study is needed to probe into the function and environmental implications for

the two predominant bacterial communities in loess.
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TR A W R ARG R
WEE, GEENMEWRYE, eV LT RS
RISy, S5 B EAYE R . AR5
Al . WARMIE R . SHY E A4S, 7
Sl E Y AR B U S AN W Hh BR AL 2 IR IR
PR E EEA/EN (Elsas et al., 1998) . 458
(4 53 15 35 3% RS 2 O i HUBR RS 1 % 42 4 i i B
WIS ARNE (Torsv et al., 1990) , MELLERA T f#
T IECE VIR oA . AL . BB e R
REWGEE . LR, 5 FEY¥FHAR R K
&, ez AR A AR T, ROR
HiHES) TAEDNA ST /K F L30T LA Wi s
GERY . ARG I RE RN EREE RN 25T TH BIRIFST .

F VG A b DB TR AE R — S KA P iy
LM KT KIS Z & g H . &
H A bty 208 e 8 A T AR AL
AR Wy 2 R f A R B A i 5 9 1k 1 o A R
WEEAHAL (An, 2000; Guoetal., 2002) . LA
AR ST T2 E RN - SR A PR AR SR
WAL (An et al., 1991) | ki (Ding et al.,
1994) . Rb/ SH{E (Chen et al., 1999) . JFEs%k
14 OMBFRMEFIESE, 2001 ) ZBHCRE N
6 7 AV AR 2 R AR IR A, T U E D
IR+ 855, A U SCHkIRIE T ] 55 5%
V1R Tl A 0 R B 0 A0 TR ) R i S TR (AR
MFLZIE, 19965 BIZEIF5F, 2001 ) o KUY
PR S T — AR A A, X
B R, AR R T R R Z 0 1) T A
o B, JFREEMEY 2R B
F T A R R R A, al R
ISR UL

(11153 g o VA = e o 9 N SR B W AT AR N
TRAER EEE I H IR AR S, I ERAT 56 U4 iy 21—
W S RIGEE =L 20k R A (AN R
&, 2001) , JEIFRERES = 20 LUK i A XL HE R
MrE e . WEPEsZ | BRI . B R S
AREWFTR LM X 2 — (UNKukla, 1987; Liu et
al., 1995; Guo et al., 2001; Jahn et al., 2001) .
AR SC g BV 0 - DR N DF SR 4, RAH16S
rDNAI VL, #3168 rDNATEFE ORI, #a:
REKREW, BIE T - A 4058 R 2 gl

0L, it — A0 T i o DI 34 o R R 1Y 2
FERBERONAR PR

1 MRFTE
1.1 HERE

VYU v L P T, T H R A YT LA 2916 km
PISAFIER A (107.78° E, 35.58° N) . #ESECA
HE LA TS50 emih (B2 T ) , RERIEE
o5, REEHUHERm, AIXHESTIEH 2500 g 1
FES, BURASFEAT ERRIRST, Pudhe AT K 1)
BEY, BEITGS . SRR 4 2 kA I
PRAERE S CHRTT A I 0 oK A (i vk I B TR e E
0CAAT) , RFEAS G ¥ LA A -20°CUKF 2
B, (A1 SO0 5 S i A 80 °C UKAB AR IR
1.2 FERKFIFLEE

W2z b : 100 mmol « 1" Tris, 100 mmol + L™
Na,P,0,, 100 mmol - L' Na, EDTA, JG&/%5CH
1.0% PVP, 100 mmol + L' NaCl, pH 10.0 ( J5usss,
2006) ; DNAFZHXZZ 3l : 100 mmol - L™ Tris-HCI,
100mmol « L' EDTA, 100 mmol * L™' Na,PO,, 1.5
mol + L™ NaCl, JFHE/40CN1% CTAB, 0%y
2%CaCl,, pH8.0 (Zhouetal., 1996) .

RNase A (MBI) , &K (MBI) , &
g (MBL) , FR&EIPEANVIEE ( TaKarap ) , Ex
Taq DNA Polymerase ( TaKarap) ; JTCHWEAESR

(SW-CJ-1FD ) , PCRAY (Bio-Rad) , %4M/m] Il
st ( BilEEt ), DNAK RN 7] &
(Sangon ) , BHfEHEEERCHLUKEEE (Bio-Rad ) ,
S1¥H BT AW

1.3 G EDNABIRE 4L

FHZhouds (1996 ) 57 ik T - S DNA
EOFF NG A

1) FESEIENE . TSR #RAE & T FRER0.5 ¢
RS, A2 mLIBE S vhi, IRIETR AT,
12 000 r/minZ5.(>5 min, &AL 2% vhk i g
Bl , HZE ISR S PSR R 6 I
ZSEN Ik FERAEIRE SRV TR — 255,

2) JEFARDNAMHREL : 7 201 I 6 Ak 2R
() HERE A I AL.35 mL DNAFEHUZE ol , i
BEIRGIR SIS . IA40 pLE W BHA W, THR b
225 r/min 37 °CiE7%20 min, AR OEEKIAR ,
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225 r/min 37°CEH1 h, JIA160w L 20% SDS,
RPIRS], T65CHKIST h (5315 mind 32 Hif
fEl—¥K ) o 6000 t/min.0>10 min, %8 FIEWRE
BB, 1B I A SRR B/
ISR (25 :24:1) , 4°CF12 000 r/minfS (>
10 min, WRHCEIHWRZEHEOE T IA0.6f5 4K
FRSENEE, O.1/5AFI3M NaAc (pH5.2) , R4,
B T4CUKA 1h, JIFEDNA, MUKA HEBCE AR,
F4°CF10 000 r/min5.0010 min, F AWK, FT
BHIT70% LR 2~3IK, BTG T500 b L
TEZE Ml .

3) DNAMKZAL . TEDNAFHLER B o A S5 4k
B A5l (25 :24 1), HIfflIRA], 4C
12 000 r/min5.0320 min, B, A0 144
RFI3M NaAc (pHS5.2) , HAENRAT, JA0.6 f5{k
FRSEATEACYTIEDNA 1 h, 12 000 r/min 4°CES.0320
min, 3% FIEW, DNA ULREME70% L FEPE 72
W, BURTIRIGT T50 WL KR TEZE Ml .

4 ) FEBG= P FHO.8% By A AHHEE AR L K ASIN
1.4 PCR¥ H&Fn=# 41k B4

XTI B DNAFGFR 10~ 10065, FEIIAPCRIZ
N CREHFRERN ) KR . PCRY X R 16S
rDNA, RAAMEEHSY (Sangon) : L5149
Eubac 27F (5° -AGAGTTTGATCCTGGCTCAG-3" )
ARG | Eubac 1492R (5’ -GGTTACCTTGTTACG
ACTT-3" ) BE{74" 14 (Lane, 1991) . PCRJZJV 5%
AR 94CTIZEMES min, 30MEH A94°C 1 min,
55°C 1 minf172°C 1 min, #JGAET2°C R 4EH10
min, 4°CPRAF . PCRIN ¥ 1 %3 g 1
VKA, FHUNIQ-104E =58 FHDNA 4 Ak i) otk
At
1.5 sEEMRE

K HpMDTMI19-T Vector?E16°Ci%4£16S rDNA
PCRZ#)6 h, HALFE.coli DHS o JEZ 2401,
WA T 5 AXgal AR HEHEERX (Amp) 1
LBE;FRIL |, 37°CH;3R16 ho W ad i A B3 O vk
FIYE SR+, FIM1351 AT W& PCRY . X
PCRIZWIHEATY 5 PE vDNA BRI VEBEL) A B4 Hr

(ARDRA ) , 43 % F A% 8 Bl o 9 VT Msp 1A
Afa 15828 . BV 490 3% B He W58 B e Dk Ao
W A& BQuantity One#i {4, 43#r Y& iUl s (1)

W, PR A R, A AR
U SEREFHEA TN Y o D)7 TAE B g iR A=)
HARARRA A5
1.6 F5l4aHh

KR 16S tDNAJTF 222 GeneBank %L
P (http: //www. ncbi. com ) , ARAFEIEE P
EMHEHG0214086-GQ214129, FEGeneBank%{
P B v FIBLASTHEAT K & AR R M bb g, fif )
CHIMERA_CHECKFPintail 7E£8 53 AT 5 137 1] H ]
REA i B AT Y S8 — 0258 . R Clustal X
FEF AT AL 5387, I FMega 3. 0 A7
S HEF T e/ IMHZBI: (Neighbor Joining ) ¥ R G K
B, Bootstrapfi I REEH, FHEECH 1000,

2 LERAHT
2.1 DNAREX5PCRY 1%

A B SE v, A5 3 P EE AR ELDNA
R Wi RN 20 kb, #oRh5esk HalifE s (K1)
] LU e — 2 00 AT

M: Lambda DNA Hind IIT Marker

B PR AR S R DN AT E I Dk B
Fig. 1  Agarose gel electrophoresis of total DNA extracted from
the Xifeng loess samples

PRI DNAZ 4lifb J5 HATPCRY 1S, RH
touchdownfE X X PCRY K MG ( Erik et al.,
1999 ) , ifi MFEAL T PCRIGAFUAMEAR T, i
SEAREFR], BEE T RER YR S IR E 3
SEATRE AL B Z Oy PCRIL N F=H1IR A, i 25 1 0 R
RFIZH X T DT S5 R R . e A9 31168
tDNAJFEF, KPEZ 1500 bp, TS #yaii i &,
AT (E2) .

22 ZHE16S rDNATEFE S EMEM O

SR FAM 33 FH 5 |46k 5 1A BRE 0 16 BT Pk 1 11 1

T THET T ETSPCR, DU UEIR AR B RN
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Fig. 2 Agarose gel electrophoresis of PCR amplified

16S rDNA gene extracted from the Xifeng loess sample
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M: DL 2000 DNA Marker

K3 B SERE TR HVE PCR™ I BRI R EE IR i vk 141 1%
Fig. 3  Agarose gel electrophoresis of colony PCR amplified
products of positive clones

K3 E VR PCRIGIESS S, IEW =W R/ h
1500 bp, 105 VKECREBIATEERET, BON5
Mrep 2Bk, WA EVEPCRIGIE, o HLPkH9994
FAMETERE T (45 PO01—P999 ) Ak P s 15 -
AT 165 rDNA 7L [ S .

IASCIEE A BEHLBRER L 534 b e T 1E1716S rDNA
P34 B BRI PR B D) 4B, A5 218444 2k
FHIG (OTUs ) o i # B4k ( Rarefaction
curve ) A LATEAS Air Pk (4 5 b 7 2 75 g 7o otk
WL TP REE 9168 (DNAZFEN: . i E4F LIE
e, AEPkE s BOE A R I AR e, PR 1
A F Rarefaction fH£6 C 23 Tk A S22 B B, UL HH
JIF A AT 0 o A 0 20 B A i b I R 3R 85 v A
VIt ZAEE . TR, i8R LU B AN A 2
PEAS AR T8 R 2T A AR - 45

84N AN[FJARDRATE RS () FE e, £59k—14>
e Y, HIRI84 55K 241500 bpi16S rDNAJF

160 s oypbbk+ 4N
P DU AN
120
%
[N
£
z
= 80 r
[=™
40
0
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Number of clones

&4 PHIGEHE A1 16S rDNASCER B 2k
(REIGE R LIRS AN T 208, Hnlalvk, 2007 )
Fig. 4 Rarefaction curve for bacterial 16S rDNA clone library
derived from the Xifeng loess sample

(compared with soil bacteria from the mangrove forest in Hainan, Yan, 2007)

51, i FHCHIMERA_CHECK, Pintail {85, %
Bt o S S P 4035 o FIDNAMANGES T[] I
PEECES, BARLE =97% M I AIAh—28, Hpkik
Hrp iy — A E AR, XFE, JR75 B 44504 ] 5
AL 16S rDNAJTSI, FEGenBank & 126 A i 1 Mt
5 HG0214086-GQ214129.

i GenBank BlastFLXT, AHFSE Fr3kA5 1441
16S rDNAFF 41 -5 5 7 vh B AR UL 51 B9 AR B % 4k
T91%~99%, HAHI9MHMAR <97% (LB
FERI43% ) , BEBTAIR K —ER53 I8 T i ok A B 2k
(A3
23 HEIPEEBRRFZLZESN

44BN BRI ek . Bl S EATRA
e K FIIRPE A R AR B v b, DL o E A B R
TN H MR AT 16S tDNAFE ST R R B
R (EsS—ET)

RGR BRI 44D TN B 5y J& T 134124
WERE: MHAFET] (Acidobacteria) | BB ]

( Proteobacteria ) . JRZER ] ( Actinobacteria ) . 225
BIl] (Chloroflexi ) . JERELHT] (Firmicutes ) . PEREA
[] ( Verrucomicrobia ) . 772 HI J ( Planctomycetes ) .

ZFHIET] ( Gemmatimonadetes ) . SR ERE—
Wi ( Deinococcus-Thermus ) | AfLIRE R ]
( Nitrospirae ) . WA ] ( Cyanobacteria) . Il
FFE] ( Bacteroidetes ) FlCandidate division TG1,

& AR AR SO R T o5 1 Fe A1) DL I8

PO+ v A R AT A T
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92 Uncultured bacterium clone 7A-10 (DQ906829)
|7 rP936 Actinobacteri
100 ctinobacteria
100 ~ Uncultured soil bacterium clone MK 14 (EF540423)
53 —P912
100 Uncultured bacterium clone AKAU3469 (DQ125510) _|
P931 i .
33 4[ ] ) Gemmatimonadetes
100 — Uncultured soil bacterium clone C114 (AF507703)

100 [ P886

32 |
91 [P913

[P999

29|
100 [ P848
|

P96l

: 100 | P859

05 100 —P418

0.05 L Uncultured bacterium clone A12 (EF590043)

99 — P968

— P932
Y

[P818
L

|
100

Paenibacillus sp. 4GH05-09 (AM162331)
100 ~ Uncultured bacterium clone AKIW 1142 (DQ129§45)
100 lDeinococcus aeria strain 5516J-6 (DQ883808) _
4 Uncultured soil bacterium clone 2_29MK_(EF540392)
100 Uncultured soil bacterium clone 2 E5 (EU589308)

— Uncultured bacterium clone CV22 (DQ499282)

100 Uncultured bacterium clone FCPT508 (EF516222)

100 ~ Uncultured bacterium clone KPF200711-138 (EU881147),
I Methanofollis sp. HASU (AB371073)
Methanofollis sp. HASU (AB371073)

:| Firmicutes

i|Cyan0bacteria
Deinococcus-Thermus
:|Bacteroidetes

Candidate division T G1

:|Nitrospirae

Chloroflexi

100 L Uncultured bacterium clone 5B-2 (DQ906807)

:|Verrucomicrobia
:|Planct0mycetes

:|Out group bacteria

AR VRRAFET T AR 2 3BEARSR 10000 TR M EAFRE;  HLBIR SR (e

Acidobacteria and Proteobacteria are not included in the phylogenetic tree. The tree was constructed via the neighbor-joining method. Numbers on branch

nodes are bootstrapy values (1000 resamplings). The scale bar indicates 0.05 substitutions per nucleotide position.

5 P20 16S rDNASERE RGER AR
Fig. 5 Phylogenetic tree of bacteria based on 16S rDNA sequences from the Xifeng loess

(1) MFFFET] ( Acidobacteria )

FRAT R PG I L rp 3 — RS/, | T
L7ANSEH R, 65 sk, By Hufil h43.3% (K]
6, KE8) . EMKZNALMMIERE, H1013E
DRI 76 5 50 PR R S AR S AR L% = 97 %, X6
FHRUF I & BRI BE S50 . IRATE ) I A 7E
THARF S, FE4& 1 HAH16S 1DNA swfE S EH
)& 1] ik 10%~50% ( Ward et al., 2009) . f
SR IEpHIEHAK, FRATHE S ESE (Fierer et al.,
2007 ) , {HAE—SL55ER M Bk P i e 1 39 b gk
NE . BT BKRE L (GRESESE, 2008)
i i A R R o LN = 7N il W

2007 ) HESE BT FOVIEHERZ —, TR K
TR BE A 43 HA R B TR ) 2 A
It H BRI T BB DL 1 B o A 3 v i pI 34
Heffo MIXT3000 ZAKMRATH 165 rRNA LN 7
SN 53T, RIENTAT DLk —2 0 26> R4tk
HIWHIC (Subgroupl-Subgroup26, Barns et al.,
2007 ) , HArSZSERA TALTE R o A PH I B
THAFIIPRFIT R e B, 44.6% & T Subgroup6,
33.8%]J& T Subgroup4, 9.2%J& T Subgroup7, 6.2%
J& T Subgroup25, 4.6%J& FSubgroup3, 1.5%J&T
Subgroupl. HHT7ESLS % 3 B ARG SR MR AT 1 1] 4
R RER XX AN SRR . pH ., RA
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98 I P205
94 ’-[Uncultured bacterium clone 2B-17 (DQ906792)

—P933
55| LIP939
73 |L_rP969

— P803

57

P924
P002
1 P816

100

28\[[Uncultured bacterium clone 2B-10 (DQ906787) 2

5o | [ P854 e

99 =~ Uncultured bacterium clone p70080k (FJ478815) g

441 — P917 )
EI—Uncultured bacterium clone CCM15a (AY221047) i &'

100 [ P820 ] ;
L | Uncultured bacterium isolate ALT38 (AY703467)
36

64— P958

0.02
90 | — P937

100 100

|:P851

[ P845

Uncultured bacterium clone TX5A 66 (FJ152774)
100 " Uncultured soil bacterium clone F6-86 (EF688379)
100 — Uncultured bacterium clone 20BSU7 (AJ863210)

_I: Uncultured soil bacterium clone 2_C2 (EU589292)
6 Uncultured Acidobacteria bacterium clone g73-1-125 (EU979107)

99 Uncultured soil bacterium clone 21 (AY493930)

rn78 I:P891 ]25
100 Uncultured Acidobacteria bacterium clone OS-C128 (EF612358)

Bacterial species clone RB41 (Z295722)
44 | 100 9 P802
’-[Uncultured bacterium clone p26n22ok (FJ479388)
Uncultured bacterium clone KMS200711-001 (EU881338)
. It
100 — Uncultured bacterium clone KMS200711-048 (EU881291)

100 - Uncultured bacterium clone FCPS449 (EF516744) .

Methanofollis sp. HASU (AB371073) .
i Out group bacteria
Thermococcus sp. AN1 (TSU76534)

RS o S BUERER 10000 T RR MBS s HBIRFoRIB 1L

The tree was constructed via the neighbor-joining method. Numbers on branch nodes are bootstrapy values (1000 resamplings ) .

The scale bar indicates 0.02 substitutions per nucleotide position

6 PUIHE L RRATRIT I A0 168 rDNATIRE RGER 771
Fig. 6 Phylogenetic tree of Acidobacteria 16S rDNA sequences from the Xifeng loess

TN T BEERER RN LCREANH, — Bk
RN VR A ARV B S pHEL G R B )
( Fierer et al., 2007 ) , TWjHL7ESE 4 il A BV
KA INREI TG i — 5%
(2) ZIE®I] ( Proteobacteria )

I TR e PG U T o AR, AT
13RI, 40l (26.7% ) , Hrp3ASLA
RET o IBHE, SPEFET B -ZIERE, 21
FFEMEF N AR, 3PN ERFEEF S AR

(K7, E8) . LRI A EZFe b mn 4

BIZEHE, P35 T IEANE K 39% (Janssen,

2006 ) , HACHI TN M R AR5 K LA
WA — 22 E 5 . T T 2R e, ikt
(K 0 P4 04 fie 45305 (1) AT 35 IR 40 6 & Sphingopyxis
alaskensis, MR FEIEI9%. S. alaskensis j—Fl
LRI AE IR AR 2 TR B R A T
( Ultramicrobacteria ) , HATER BN REFRILN
AREIRUARE SR, BAIARHUN . TV A K22
1 HBUIIR, X AR RN B R U Y R
fit. (Ohta et al., 2004 ) . FRIEITEFRIPR1SHY ]
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100 [ P806
100 Uncultured bacterium clone FCPS388 (EF516839)
P893
100 ~ Uncultured beta proteobacterium clone AS86 (EU283393)
P847
100 = Uncultured bacterium clone p7k070k (FJ479458)

100 Ijl’94l

1po Uncultured bacterium clone FCPT696 (EF516056)
100 IP813

100 - Uncultured bacterium clone 2B-6 (DQ906784)
——P882

-Proteobacteria

I_ Uncultured Xanthomonadales bacterium clone Plot29-2F11 (EU202846) .
100 -Proteobacteria
99| 8;LL—P830

100 — Uncultured Pseudomonadales bacterium clone Plot21-2D05 (EU193052
100 P828
A Uncultured alpha proteobacterium clone OS-C159 (EF612406)

0.05 100 [P404
100 M -Proteobacteria
Sphingopyxis sp. C-1 (AB161684)
98

[P815

100 * Mesorhizobium sp. KAS5-A (AB300444)

100 [ P934

Uncultured bacterium clone MIZ17 (AB179508)

100 P700
48 —[ -Proteobacteria

Uncultured bacterium clone pl11k170k (FJ479291)
77 [P943

100~ Uncultured bacterium clone KC-5 (EU421843
| Methanofollis sp. HASU (AB37107

3
:I,Out group bacteria
100 Thermococcus sp. AN1 (TSU76534)

RAEBEEL ;2 SCBUANFR 10000 TR E BT Bl RETRIEE I

The tree was constructed via the neighbor-joining method. Numbers on branch nodes are bootstrapy values ( 1000 resamplings ) .

The scale bar indicates 0.05 substitutions per nucleotide position.
7 P AT T TR 168 rDNATIRE RGUR T
Fig. 7 Phylogenetic tree of Proteobacteria 16S rDNA sequences from the Xifeng loess

Deltaproteobacteria 8.0%

Gammaproteobacteria 2.7% p ]

Actinobacteria 10.7%

Betaproteobacteria 9.3%

Chloroflexi 4.7%

Alphaproteobacteria 6.7%

Firmicutes 4.0%

Verrucomicrobia 3.3%

Nitrospirae 0.7%

Cyanobacteria 0.7%

Acidobacteria 43 3% CFB group bacteria 0.7%

Candidate division TG 1 0.7%

I8 A HFTE PG T 1 168 rDNASCE R i 34
Fig. 8 Percentage of bacteria 16S rDNA phylotyes in xifeng loess samples

FEFRAM R & Mesorhizobium tianshanense ( K184 53 EGlycyrrhiza pallidiflora ( FISR ) LA )41
MR ), AR N98% . M. tianshanensesz—Fh B, KBTHE T FHIX (RS, 1997) .
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(3) k1] (Actinobacteria )

TR TR B FERE b o AR, &3Sk
AL, 164 5akE (10.7% ) (&S, K8) . K
HIP817 . P9365 Genbank 54 4 H 5 A1 b1 )7 41 71
JEG 1 93% 97 % , B5r 2L A B . P912
W B E FMicrococcaceae (HEREERL ) HFAag— 15,
It 5 Arthrobacter ( WHFIEIE ) HAT B R ES M.
XA A P AR, R U A PR v
(0 E S MRS . EATTREN 52 T 5 FN B (1) PR 458

( Prescott et al., 2001 ) .

HART10Fh A H o Py AR 19%
JITAGE H A — SE L DR AU 22 Sy BB 2 T 5 F1 2275 SR 34
B, S 1 G R A
3 4R

16S rDNASE [ 55 5 7 12 A AR R I T R Sl )
TR AR A AR SRR Z — o AN
RAANZHAR, X PG + TR T T 4 24
PEMRIEITY, 25 I8 1165 xDNA e SR
HE A4 L A R 13 A S, PRI B

( Acidobacteria ) . Z8JER ( Proteobacteria ) . itk
( Actinobacteria ) AT W) R FEISHE, 4
B EA43.3%, 26.7%F110.7% . X = ZE AT
T8+ WAL . PREE M8 5y T AR FH IR
B TRAWIIT
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