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Abstract: Acidobacteria is widely distributed in the nature and plays important roles in various ecosystems.
In this study, soil samples were collected from Xishuangbanna Tropical Forest. Community DNA were di-
rectly extracted and amplified with the specific primers targeting the 16S rRNA genes of Acidobacteria to
construct 16S rRNA gene libraries. The random clones from the libraries were screened and sequenced.
Phylogenetic relationship of Acidobacteria in this specific ecosystem was built up. The results showed that
members of the identified Acidobacteria belonged to five major groups: Gpl, Gp2, Gp3, Gp5 and an unclas-
sified Acidobacterium. Among them, Gpl was the most predominant group, about 50%—-80%, Gp2 was fol-

lowed by 12%-25%. Among the samples, the community structure of Acidobacteria was consistent. This
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study discovered the high diversity of Acidobacteria populations distributed in the soil ecosystems to adapt

their specific environments.

Keywords: Tropical forest, Red soil, Acidobacteria, RFLP analysis, Ecologically diverse

TR AT B ] (Acidobacteria) & # it 3 F 43 TS
PRSI O BB AN R ZERE, AT RO 8 SRR R
KR Gpl-8, RZNWEIRE, HEX BN T itk
A B BIWTSER TR Z AR T AR A
BFPERGE D, 205 T AN SRR 5%—46%, (H
AW R IR AT 18 1] 7 — 26 L e F 45 14 P i L A
#it T 50%, 4N Sang-Hoon Leel®! % 514 #3 & & [l
P4 e A o ) TR 4 23 B 2 I RRAT TR 11 BT o L9
PRI 65% . FRAT IR L 8 TR AR A A — R 2R R,
AMETER R AN A IR LI b oA )z, i ELH H A
T HEBEATIE R, WURRAT R AR
WARAT HAR S AR ST RER Y. UL I B, RDP-1I
Bl i EAT 3000 Z K AURIERBAT A 16S rRNA
SE P I A, X SE 751 AR Y IR AT T R 2 0ok
FIANTTREFRANEE, (U RS )i 5=0, Barg
SrEEEFIR N (AR RARG AR T ) #AnmR
FFEMNA 7 B, f0F5 Acidobacterium . Geothrix
Holophaga VL K ¥4 iB 1) Edaphobacter aggre-
gans . Edaphobacter modestus. Chloracidobacterium
thermophilum F Terriglobus roseus™ ., [ N 5T FR FF
BT TRIBFSEAR D, BARA AT 4128 AN [R] 9 BR B A
v B R AT A T A A, (L AT R AT R Y L T
WFFEHAt

PGSR 29 2 3 ) oty ’ AR T AR O . AR 24
PR B - LI, 225 TR PSR T’ AR Y
RERRBZ — TENMBRMEE RS, BUEEYRS
IEE Y WK BT 4 2 . JE R R (55 C
N A PR o . RE B A PR I R A A
FIWT, iz X+ 48 3R T R DA R
PR YE AL 215, BRI SE ATE 2008 AR RFSERI,
PR FF TR 2 12 2 - ) — A B A D
KL, ABF5E LA 2 A8 V0 R A b DX 174 R bR - 438 1
K, RHET 168 rRNA JEHMY 5+ AT By
BT IR T BRAT T T ) ol i 4 A0 o Al 2 RE A, Sy itk
— D I REIR AT T A L P A AR S TRE . TR AR I
AW AE AR AR 25 R SR W) IR 3R 5 e i B v k%
VE I JE Al

1 MESHE
1.1 HmxESLE

- RESRAE T b R 2 BE 7 U4 B AR ) B
ZH X P R B R XU, ARRE KSR 1600 mm
ik, EERRIR N 21.4°C-22.6°C, + 3R
AWK E MR L 20 BURERL N 3 AN ORE
A, BN-15 B SRR R A 2 em=3 cm JE A KL I% 1 2,
BN-16 +HRF A2 H, BN-25 HRARMRRX +
8, AR HIRE S cm—8 cm 20 1RE 0.5-1.0 kg, &
TR, W RS E IS T 4°CIRAE, 1AW
AEERAYAT o B VR T (K 3R B RN 41 4 K )
I 52 2R 3,5-m 3k A7 R Lk (DNS 20,
fitg 1 A A S AEAS I GE SRR, AR K R IR
WrEE 1 pg WIERE (AR SR A IR, P il it
TE SCH 1A ETE )1 5L (U)o
1.2 FERFIFEE

PCR L I tTaq AW . pMDI8-T ik L
K BRI N VIR Hha 1, Msp 1 F1 Hae 111 Y04 [ T
TaKaRa A F], W R TR KW AT Sigma, 5% H
A TR EA . BRI B S B SO S
B PE
1.3 1IZ DNA BY4REL

FRECL g H#F, $EHEHERILHAIDNA, kS
MO BIO LaboratoriesZ i & #EAE LA 45 .
1.4 FEE4FHE 16S rRNA £ F X ERHE

KRR AT IR 519 L3751 % (ACD31F, 5'-GATC
CTGGCTCAGAATC-3") 1 41l 14 i FH & F %7 51 4
(1492R, 5'-GGTTACCTTGTTACGACTT-3"), LA+
LA MBS 15 16S rRNAJLP . PCRY™ 4 [ )i 4%
{441 94°C 5 min; 94°C 30 s, 51°C 30 s, 72°C 1 min,
30MIEFR; 72°C 10 min, PCRY™ 1 7= 4) 2 35 s W 5E e
HL K I, % 4EpMDI8-T#A, #ALE. coli DH5a
JBZ MM, % T I X-Gal PTG LB ' F
B o SCRE T H Il B LR B 20%, 1R21)5 T-70°C
RIS

1.5 16S rRNA £ & 52 b 3L E B iFiE
M 16S rRNA  F K] SCPE Hp BE Lk B 5 B 1,

© HERFERMEMFARAATIKSGHELL http://journals. im. ac. cn

http://journals.im.ac.cn/wswxtbcn



26 ot g AR

2010, Vol.37, No.1

RI& 2 W LB 2N P, RHEILS1Y MI3RV-P
(5-GGAAACAGCTATGACCATGATTAC-3")Hl M13-
20(5'-CGACGTTGTAAAACGACGGCCAGT-3") k47
A% PCR, ik FHMESERE . B 8 L PCR = HIfE M A
M, FHFREIEN YIRS Hspa 1. Msp 1 Hl Hae 111 37°C
fi§ 01, THAT= P LA 3%Ih N ARHEE I H K 0 BT PR il 4
Fitg U1 7Y o RN TR A s B AR Bk 3 20 i ) it D) o
LS RHEATIAZE . B HA AR A 5 ik A2 g
A T HEATIN T o [R) B AR SO Bl 4 AT i 25 R 5
T R SC P 10 B 75 % (Coverage) I 317 22 KL 43 BT,
ZREPERS B FE Y A . SERE %L . Shannon 5%
Evenness $550!""), 236 R 183300 Coverage = [1 -
R B 1 YR 5 B A0 A S 0T % 100%!12,
1.6 16S rRNA EFFFIRILERR ARG A E R/
I

MFLEER A H 1492R —ide £/ 750 bp HY
DNA F41., il #4514 CHECK-CHIMERA F2 5 it
AT 79 208 LABR Bk G 7 91 o B SR % g 1Y)
— %A 16S rRNA JE P51 5 GenBank fil RDP
BOdE P 0 B RE S BEF T BLAST oA, e 5 ik
FPAIEG KRBT RN E . I MR R A5 A
J& 1) 16S rRNA JEPH ¥ 51, K] Clustal X1.83 #1172
Fe g xS, RSB ES AT AN R G K A R A
391 F MEGA (version 4.0)4% 445" 1) Kimura
two-parameter 4 [ 5 51 I Neighbor-joining 721,
W HJRIEN 1000 Ik, WHERZAKFTW . A5
FAEHRE 16S rRNA JE[H 731 2 #2532 3] GenBank
¥ R BCPE 7 B 5 Sk FI870595-FI870660 |
GQ889417-GQ889421

2 5R59W

2.1 HIEHSERELSE

PAFIIARY 3 ASHURE s 1) B AR AT 00T, TR
1) S B I R S LR 1
2.2 11%2 DNA HIIRBUFAER T = 16S rRNA EH
B3 1

ABFFE R MO BIO Laboratories A= 7= f{) 11
DNA FEHUAN G4 i - 58 S 4 DNA, 4ifb)s
i DNA BWCNICE, 5 Marker X Fb ol J03845 7Y
DNA K Bt KZy 23 kb, 4l FvkEEabes s, e T
— 2 PCR X PRI K

PLaifb il + e 5L R 40 A DNA i, FH
ACD3I1F F1 1492R 5| H M2 FF 1A 16S rRNA KE[H .
PCR BRI MR, 455 R LIRS 50 £5 1 100 5
(1) DNA B AR AT LAY 1 29 1.5 kb 9 RE R H 1
2.3 3CFERJ PCR-RFLP 7fik

PCR #3419 B 1 Fr B AR 5 v 45 Bl R AT 18
16S rIRNA S IEA Y . R T kit faln — s &R
Wy, e vafE 7y Z1i, % H PCR-RFLP Xf rRNA
BRI SCHE AT IR o BEDI P 148 3% Bt BRI HL UK
A, 1.5 kb BOZNTE 16S rRNA B B~ 4E TEH
(G A7 o

VIR S B, 3 HREIRATI R 71 ZARTR Y
FRFFTA 16S rRNA BBV A . s3Iy 3 o
e SCJE 78 3 R AR F] 65%LL b, R IIPRIUL) ok
FRBCE O RIS RE R M VR 25 M RIS . 3R 2 5
T R SR A AL i v B SR I 2 RE R B, FE

F1 HREEMR

Table 1

The physicochemical properties of the soils used in this study

R AL A KA R ERNERES LR
Sample Organic matter (g/kg) C/N-ratio MC Xylanase activity (U) Cellulose activity (U)
BN-15 48.30 5.38 12.3 0.311 342 513
BN-16 43.20 5.51 11.3 0.240 452 546
BN-25 35.98 4.88 10.2 0.348 534 390

R2 AWM XERITE RFLP £ #1454

Table 2 RFLP diversity indices for Acidobacteria of Xishuangbanna

FE fifg V)7 A4 H i AL 5 %(%) Shannon 4§ Evenness 54
Sample No. of RFLP types No. of clone Coverage Shannon index Evenness index
BN-15 66 114 67.5 4.042 0.9648
BN-16 47 105 79.0 3.648 0.9474
BN-25 44 80 73.8 3.680 0.9724
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Table 3 Analysis and comparison of different Acidobac-
teria groups in Xishuang Banna Tropical Forest

A BRAT BB i 1 LE 1) (%)
Proportion of different Acidoo-
bacteria groups

PRAT i 2T
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BN-15 BN-16 BN-25
Gpl 65.8 79.0 52.5
Gp2 18.4 12.4 25.0
Gp3 8.8 6.7 17.5
Gp5 3.5 1.9 5.0
Unclassified Acidobacteria 3.5 0 0
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Fig. 1 Phylogenetic analysis of Acidobacteria 16S rRNA gene sequences in Xishuang Banna Tropical Forest

Note: Numbers on branch nodes are bootstrapy values (1000 resamplings). The sequence of E. coli (JO1859) was used as outgroup nodes. The
scale bar indicates 0.02 substitutions per nucleotide position.
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