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str. Sg (bucaps buc) , Escherichia coli CFTO73 (esc-
coc esc) ., E. coli K12 (escéok esc). E.coli 0157;
H7 (escco0 esc) . E.coli 0157; H] EDIL933 (esc-
coh esc ). E.coli UTI89 ( esccou esc ). E.coli
W3110 ( esccow esc ). Salmonella enterica sub-
sp. enterica serovar Choleraesuis str. SC — B67 ( salens
sal) . S. enterica subsp. enterica serovar Paratyphi A
str. ATCC 9150 ( salena sal ). S. enterica sub-
sp. enterica serovar Typhi Ty2 (salent sal) . S. enterica
subsp. enterica serovar Typhi str. CT18 ( salenc sal) |
S. typhimurium LT2 ( salenl sal ), Shigella boydii
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shi ). S. flexner: 2a str.2457T ( shifl2  shi )|
S. flexneri 2a str. 301 (shifl3 shi) . S.sonner Ss046
( shisos shi ). Yersinia pestis biovar Medievalis
str. 91001 ( yerpeb yer ). Y.pestis KIM ( yerpek
yer) . Y. pestis CO92 (yerpec yer) . Y. pseudotuber-
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Tab. 1 Statistics of dinucleotide frequencies in 194

" prakaryotic whole-genome sequences

—¥% THE  BkE  BME TRE
miEE
H® (%) (%) (%) $(%)
AA  8.837604 17.32066 1.582243 4.055016 45.88366
AC  4.943659 6.866716 2.975966 0.643022 13.00701
AG  5.536866 7.873059 4.01773 0.749869 13.54319
AT 7.545879 14.42168 1.59203 2.891981  38.3253
CA  6.164954 7.84804 4.315466 0.744014 1206844
CC  5.52600 15.02082 1.521166 2.541754 45.99552
CG  5.913428 18.1954 0.209034 4.286959 72.49533
CT  5.535939 8.208271 3.924078 0.763123 13.78489
GA  5.953901 8.842311 4.390572 0.808922 13.58642
GC  6.710828 15.52361 1.817691 3.562678 53.08849
GG 5.524357 14.99913 1.465212 2.546862 46.10242
GT  4.940368 6.851028 2.928956 0.638096 12.91596
TA  5.907548  13.563  0.965767 3.395791 57.48225
TC  5.959833 8.593161 4.374779 0.800733 13.43549
TG 6.154809  7.9365  4.295401 0.741376 12.04547
TT  8.843627 17.41653 1.590688 4.063708 ~ 45.9507
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Fig. 1 Reference tree and trees based on differences of oligonucleotide frequencies
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Evolutionary Information Contained in Oligonucleotide
Frequency Differences Across Genomes

XIONG Yuan-yan, WANG Jun-peng, LAN Yi-jie, WEN Ming , ZHANG Shang-hong
(The Key Laboratory of Gene Engineering of Ministry of Education // Biotechnology Research Center,
‘ Sun Yat-sen University, Guangzhou 510275, China)

Abstract; Phylogenetic trees were constructed based on information from oligonucleotide frequency differences
across genomes in this paper. Frequency data from 194 prokaryotic geﬁomes were calculated and analyzed for their
characteristics of conservation across genomes. Oligonucleotide frequency differences among genomes were weighted
according to the characteristics of conservation. The weighted differences were then used as measures of genetic dis-
tances among genomes to construct phylogenetic trees. Compared with the traditional method, similar trees were ob-
tained for classification units lower than family, while trees for classification units higher than family were different.
The phylogenetic trees constructed in this study are true whole-genome trees. The approach used is alignment-free
and specific in weighing the oligonucleotide frequency differences.

Key words; whole-genome sequence; oligonucleotides; frequency; phylogenetic tree; information analysis; data

mining; bioinformatics
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Ecological and Physiological Research on Arbuscular Mycorrhizas (AM) of
Winter Cropping Italian Ryegrass in Different Areas of Guangdong

XIN Guo-rong, SUN Bin, LI Guo-xi, WU Jin, YANG Yu-jie, WANG Yu-tao, YANG Zhong-yi
(State Key Laboratory for Biological Control//School of Life Sciences, Sun Yat-sen University,
Guangzhou 510275, China) )

Abstract: In this study, we investigated the formation rules, the nutiitional and environmental conditions ( mois-
ture, pH value, soil temperature, soil nutrient, etc. ) of the VA mycorrhizal in Italian ryegrass rhizosphere in dif-
ferent areas of Guangdong province. Our results showed that, the AMF colonization in Ttalian ryegrass root system is
universal in different areas of Guangdong, but the AMF colonization in Italian ryegrass showed no regional charac-
teristic. Besides the colonization of mycelium, a large number of AM structures of arbuscules and vesicles were also
found. The total AM infection rates, the mycelium infection rates, the arbuscule infection rates and the vesicle in-
fection rates all had significant negative correlations with soil total phosphorus and soil available phosphorus (p <
0.01). There were differences in the quantity of spores contained in Italian ryegrass rhizosphere in different areas of
Guangdong. The number of the total AMF spores had significant positive correlations with the AM arbusculear infec-
tion rates and the AM vesicle infection rates (p <0.01). It also had significant positive correlations with the soil
_moisture , organic matter, total nitrogen and soluble nitrogen (p <0.01), and a significant negative correlation with
the soil total phosphorus (p <0.05). The differences of soil physical and chemical characters, regional and envi-
ronmental factors may be the main factors inducing the differences of AMF quantity in different areas. The resulis
may be applied to the management of paddy field and to the efficient fertilization,,
Key words: Lolium mutiflorum L. ; arbuscular colonization; quantity of AMF spores; physiology; ecology






