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Fig. 1 Phylogenetic tree of 38 genomes
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Table 1 Full names and abbreviations of 43 genomes

No  Abbreviaton Full name

1 Aful Archaeoglobus fulgidus
2 Mtub Mycobacterium tuberculosis
3 M jan M ethanococeus jannaschii
4 Mthe Methanobacteriuwm ther moautotrophicum
5 Taci Thermop lasma acidophilum
6 Paby Pyrococeus abyssi

7 Phor Pyrococeus horikoshii

8 Halo Halobacterium sp

9 Aper Aeropyrum pernix

10 Scer Saccharomyces cerevisiae
11 Atha Arabidopsis thaliana

12 Cele Caenorhabditis elegans
13 Dmel Drosop hila melanogaster
14 Lmaj Leishmania major

15 Pfal Plasmodium faleiparum
16 Drad Deinococeus radiodurans
17 Hpyl Helicobacter pylori

18 Aaeo Aquifex aeolicus

19 Cjej Campylobacter jeojuni
20 Hinf Haemap hilus inf luenzae
21 Nmen Neisseria meningitides
22 Bbur Borrelia burgdorferi

No  Abbreviation Full name

23 Tpal Treponema pallidum
24 Rpro Rickettsia prow azekii
25 Buch Buchnera sp

26 Mgen Myeoplasma genitalium
27 M pne Myeoplasma pnewmonia
28 Uure Ureaplasma urealyticum
29 Cpne Chlamydia pneumoniae
30 Ctra Chlamydia trachomatis
31 Bhal Bacillus halodurans
32 Bsub Bacillus subtilis

33 Ecol Escherichia coli

34 Tmar Thermotoga maritima
35 Paer Pseudomonas aeruginosa
36 Veho Vibrio cholerae

37 Syne Synechocystis sp

38 Xfas Xylella fastidiosa

39 Hp99 Helicobacter pylori ]J99

40 NmenA Neisseria meningitidis £2491

41 CpneA Chlamydaphila p newmoniae
42 Cpne] Chlamydophila pneumoniae J138
43 CtraM Chlamydia muridarum
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The Application of Fisher Linear Discriminant to Distance
Between Genomes Which Based on COGs
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A new method to construct a phylogeny tree based on whole genome information is introduced. Each

gene of an organism is represented by a 17 dimensional vector, each dimension of which relates to one of the 17

COGs (clusters of orthologous groups of proteins) classes. All the vectors of a genome constitute a set.

Then

Fisher linear discriminant was used to find a set of optimal weights which reflect more accurately the different

contribution of the 17 COGs classes to the genome s evolution. That is, under the Fisher criteria, each vector of
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a genome is linear mapped. After that, the distance between two genomes was represented by the distance
between the related two sets constituted by mapped vectors. At last, the distance matrix was used to construct a
phylogenetic tree by PHILP software package. Phylogeny trees of 38 and 43 genomes constructed by this
method respectively well support the “three primary kingdom” theory of Woese. This method rectifies the
shortcoming of other methods which are difficult to compare genomes differring remarkably in genome size. In
addition, the method diminishes the distortion on the distances between genomes brought by lateral gene
transfer.

Key workds gene composition, phylogenetic distance, COGs, Fisher linear discriminant
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