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1
Table 1 ~ Sample locations and plant types of the studied soils
No. Sample Sample location Altitude Latitude and longitude Plant type Dominant plant species
YS-1 Yushu county 3907m 32°49'875"N  97°07'795"W Alp prairie Form. Kobresia parva
ZD-1 Zhiduo county 4266m 33°49'176"N  95°56'399"W Alp grassland Form. Stipa purpurea
NQ-1 Nangqian county 3990m 31°53'213"N  96°35'455"W Mountain forestry ~ Form. Picea likiangensis var. balfouriana
1.2 ’ 1.6
C nifH
N HCIO,-H, SO0, p NaOH RFLP 2
K
1.3 DNA
Richard o DNAMAN 4.0
10 DNA BLAST
40V 0.8% 12h GenBank
mifH Clustal W
1.4 nifd  PCR 1.8 Mega 3.0 Neigh-
11 bor-Joining nifH
nifH-34F 5'-AAAGG C/T GG A/T ATCGG C/ Tamura-Nei
T A A A/G TCCACCAC-3" nifH-491R 5'-TTGTT G/ 1000 bootstrap
C GC G/C GC A/G TACAT G/C GCCATCA T-3'
1.7
460bp " PCR GenBank
10 AY601058 ~ AY601065 AY601067 ~ AY
1.5% PCR 601070 AY601072 ~ AY601074 AY635853 ~ 635863
POEM-T
Easy
1.5 RFLP 2.1
pGEM-T Easy T;- 3 2 1 2
TAATACGACTCACTATAGGGAGA SP,-CATAC-
GATTTAGGTGACACTATAG PCR N
620bp 0.278% ~0.474% C 1.780% ~
8.729% C N
T, sp, YS-1 N C
Mspl  Ral 37°C 3~4h 8% CIN NQ-1 ¢
C/N 7ZD-1 p
2 Labwork 3.0.2 K K
2
Table 2 Physicochemical characteristics of the studied soils
No. sample N% C% C/N K% P% pH Clones OTUs OTUs% in clones
YS-1 0.474 1.780 3.8 1.975 0.208 7.46 63 24 38.10%
7ZD-1 0.278 3.065 11.0 3.303 0.165 7.66 75 28 37.33%
NQ-1 0.465 8.729 18.8 4.240 0.263 7.13 95 47 49.47%
2.2 nifH RFLP Labwork 99
3 233 nill MH s o AR nttos/journals i ac.cn
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Fig.1 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
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The community and structure of nitrogen-fixing microorganism in

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. To understand the composition and structure of nitrogen-fixing
bacteria communities in the Qingzang plateau the molecular diversity and phylogenetic of nifH genes of Sangjiangyuan
natural reserve were examined by using the PCR-RFLP based cloning approach.

The 3 samples were come from different sites and different plant types  and their biogeochemical parameters were di-
verse. DNA was directly extracted from the soil microorganism and amplified the nifH gene fragment using PCR by the
primers of nifH-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 GCCATCAT-3'. For the nifH gene segment diverse PCR products were character-
ized by cloning restriction fragment length polymorphism RFLP analysis and sequencing. A total of 233 clones and 99
operational taxonomic units OTUs which were digested the clones by the restriction enzymes Mspl and Rsal were ob-
tained from all samples. YS-1 had 63 clones and 24 OTUs ZD-1 had 75 clones and 28 OTUs and NQ-1 had 95 clones
and 47 OTUs respectively. They were found 1 ~ 2 significant domain groups of clones and shared 4 OTUs in all sam-
ples.

A wide range of sequence divergence was observed in the 26 nifH clones that were sequenced from all samples. Se-
quence comparison showed that the nifH clones were 66% to 98% similar. The phylogenetic tree was constructed by the
Clustal W and Mega softwares. 26 sequences could be subdivided into 4 clusters in the phylogenetic tree and some of
them had the closely similar to Proteobacteria but The majority of the clones were not closely related to any known culti-
vated nitrogen-fixing bacteria Therefore most of them are unique and may represent novel sequences of nitrogen-fixing
bacteria.

Key words nifH gene Plant type Community PCR-RFLP analysis
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