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DNA Taqg DNA Bio
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1
Table 1  Sample locations and properties of soils used in DNA extraction
No.Sample  Sample location Latitude and longitude Aliude/m  N/%  C/%  CN K%  PI%  Cal% pH
7D Zhiduo county 34°06'69"N 94°07'62"W 4817 0.259 3.83 14.8 3.611 0.204  4.831 7.72
YS Yushu county 33°21'14"N 96°14'78"W 4824 0.304 2.71 8.9 1.819 0.170 1.407 7.50
2.2 nifH RFLP 2.3 nifH
nifH RFLP RFLP
2 143 nifH 21 DNAMAN
nifH Mspl  Rsal 21 nifH
RFLP Labwork 71% ~ 98 % GenBank BLAST
35 nifH RFLP GenBank
24.5% RFLP
1 7D 82 nifH
21 RFLP
25.6% YS 61 19 GenBank 20
RFLP 31.1% Clustal W Mega
1 41 2
| 29.3% 3 21 nifH
YS 1 4 ZD-
9 32.8% 2 nifH-3 4 Proteobacte-
3 3 ria 3 a B Y
RFLP 81.7% YS 7D
75.4% 2 RFLP
RFLP 51.7% nifH
63.2% RFLP
1 2 ZD-nifH-4  ZD-
ZD nifH-71 YS-nifH-03  YS-nifH-14 a- Proteobac-
YS YS teria Azospirllum brastlense
ZD 1 84% ~90%  YS-nifH-08
9 YS-nifH- 05 B- Proteobacteria
21
18
15
g 12
o

RFLP pattern

1 Zb YS RFLP
Fig.1 The analysis results by RFLP of sample ZD and YS
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—100|——ZD-nifH—4 (AY801054)
93 ZD-nifH-7 (AY601057)
1lzospirillum brasilense (X51500) []
57 Rhodobacter sphaeroides (AF031817) [o]
75 YS-nifH-03 (AY601039)
YS-nifH-14 (AY601050)
YS-nifH-08 (AY601044)
Burkholderia sp.STM678 (AJ302315)  [B]
Y S-nifH-05 (AY601041)
Methylocystis methanolicus (AF484660) [co]
Methylosinus trichosporium (AJ563954) [o]
YS-nifH-06 (AY601042)
57 YS-nifH-07 (AY601043)
99 YS-nifH-13 (AY601049)
| gg| [ YS-nifH-09 (AY601045)
76 YS-nifH-01 (AY601037)
57 YS-nifH-02 (AY601038)
_I:Rhizobium sp. ORS571 (M16710) [o]
Methylococcus capsulatus (AJ563958) [7]

YS-nifH-12 (AY601048)

76

Cluster 1

ZD-nifH-3 (AY601053)
84 Frankia sp.FaC1 (X73983) -
100[ Klebsiella pneumoniae (AY242355) [7]

L pelttia tsuruhatensis (AY544164) [B]

50 ZD-nifH-1 (AY801051)

ZD-nifH-6 (AY601056)

97 ZD-nifH-2 (AY601052)

ZD-nifH-5 (AY801055)
Azotobacter chroococcum (X03916) [7]

99 Azotobactervinelandii (X13519) [7] -

YS-nifH-04 (AY601040)
Dechloromonas sp. SLUL (AJ563286) [f]
83 . . ) Cluster 3
54 — Unidentified bacterium (D83109)

100 Unidentified bacterium (D83083) _
Vibrio cincinnatiensis (AF134809) [7]

Cluster 2

_| YS-nifH-10 (AY601046)
95 Leptolyngbya boryana (L15552)
94 Chroococcidiopsis thermalis (AY422706) Cluster 4
‘mI—F Bahamian heterocystous cyanobacterium (AF227947)
64 E Nostoc muscorum (AY221814)
0.05 100 YS-nifH-11 (AY601047) .

2 nifH
Fig.2  Phylogenetic and molecular evolutionary analyses of nifH were conducted by genetic distance
The tree was constructed by Neighbor-Joining procedure in the software of Mega 3.0 . Numbers in parentheses represent the sequences’ accession number in
GenBank . The length and bootstrap confidence values of each branch are indicated above or below the branch respectively. Numbers in square brackets indi-

cate the phylogenetic positions of pure cultures based on 16S ribosomal DNA genes by @ 3 and 7 subclasses of the Proteobacteria respectively. Bar 5% se-

quence divergence.
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06 YS-nifH-07 YS-nifH-09 YS-nifH-13 86% 2 nifH
ZD-nifH-3
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YS-nifH- 04 Y- Proteobacteria
Azotobacter vinelandii 4 ZD B- Proteobac-
83% 0 YS-nifH-10 teria Delftia tsuruhatensts
Leptolyngbya boryana 83% v
YS-nifH-11 Cyanobacteria
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Molecular diversity and phylogenetic analysis of nitrogen-fixing nifH
genes in alp prairie soil of Sanjiangyuan natural reserve

ZHANG Yu-guang' > WANG Hui-min' > = LI Di-giang’~  XIAO Qi-ming' LIU Xue-duan'
' College of Biosafety Science and Technology —Hunan Agricultural University ~Changsha 410128  China
2 Institute of Forestry Ecology —Environment and Protection ~ Chinese Academy of Forestry — Beijing 100091  China

Abstract Research on the diversity of microorganism community in natural environment has been concerned hot spot us-
ing the newly molecular biotechnology in the world now. This was the first description of the molecular diversity and phy-
logenetic analysis of nitrogen-fixing nifH genes in alp prairie soil of Sanjiangyuan natural reserve. DNA was directly
extracted from the soil microorganism and amplified the nifH gene fragment using PCR by the primers of nifHH-34F 5'-
AAAGG C/T GG A/T ATCGG C/T AA A/G TCCACCAC-3' and nifH-491R 5'-TTGTT G/C GC G/ C GC A/G
TACAT G/C G CCATCAT-3". For the gene fragment diverse PCR products were characterized by cloning restriction
fragment length polymorphism RFLP analysis and sequencing. 143 clones and 35 different RFLP patterns were received
in two samples by the restriction enzymes Mspl and Rsal digested. ZD sample had 82 clones and 21 different RFLP pat-
terns and YS sample had 61 clones and 19 different RFLP patterns. There were shared 5 RFLP patterns in two samples.
The analysis result found a significant dominant group of clones occurring in both samples which account for 29.3% and
32.8% respectively and several minor groups were also detected.

21 clones were sequenced and their levels of nucleotide identity were from 71% to 98% . None of the sequenced
nifH gene was completely identical to any deposited in the data banks and therefore each of them belong to a noncharac-
terized bacterium. Finally the phylogenetic tree was constructed by the Clustal W and Mega softwares. 21 sequences can
be subdivided into 4 clusters in the phylogenetic tree and most of them had the closely similar toa- 3- and Y- Pro-
teobacteria . The significant dominant group in YS sample and ZD sample had the closely related with Rhodobacter sphae-
roides and Delfiia tsuruhatensis respectively. The YS-nifH-11 was the only sequence which had highly similar to Cya-
nobacteria .

Key words Alp prairie Nitrogen-fixing gene Diversity Phylogeny
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