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31 prokarüootse genoomi valgud
Taxonomic classification of database hits
Kui kõige sarnasem valk asub teises taksonis, on see 
paradoxical best hit ja tõenäoline HGT kandidaat

Vaadeldi ka võimalikku ülekannet eukarüootidest 
prokarüootidesse. Tüüpiliselt oli selliste geenide osakaal 
1% ringis, ainult rakusisestel parasiitidel tunduvalt 
suurem.



Species Taxon Paralog acquisition (%) New gene acquisition (%)

Aeropyrum pernix Archaea 34 (1.8) 47 (2.5)
Archaeoglobus fulgidus Archaea 103 (4.3) 100 (4.2)
Methanobac. thermoaut. Archaea 100 (5.3) 61 (3.3)
Methanococcus jannaschii Archaea 43 (2.5) 39 (2.3)
Pyrococcus horikoshii Archaea 55 (2.7) 39 (1.9)
Pyrococcus abyssi Archaea 72 (4.1) 39 (2.2)
Thermoplasma acidophilum Archaea 112 (7.8) 54 (3.7)
Halobacterium sp. Archaea 204 (8.4) 174 (7.2)
Aquifex aeolicus Bacteria 87 (5.7) 45 (3.0)
Thermotoga maritima Bacteria 207 (11.1) 53 (2.9)
Deinococcus radiodurans Bacteria 47 (1.5) 45 (1.5)
Bacillus subtilis Bacteria 71 (1.7) 28 (0.7)
Bacillus halodurans Bacteria 79 (1.9) 40 (1.0)
Mycobacterium tuberculosis Bacteria 50 (1.3) 62 (1.7)
Escherichia coli Bacteria 26 (0.6) 13 (0.3)
Haemophilus influenzae Bacteria 3 (0.2) 3 (0.2)
Rickettsia prowazekii Bacteria 23 (2.8) 7 (0.8)
Pseudomonas aeruginosa Bacteria 66 (1.2) 39 (0.7)
Neisseria meningitidis Bacteria 6 (0.3) 5 (0.2)
Vibrio cholerae Bacteria 12 (0.3) 16 (0.4)
Xylella fastidiosa Bacteria 22 (0.8) 8 (0.3)
Buchnera sp. Bacteria 0 (0.0) 0 (0.0)
Treponema pallidum Bacteria 10 (1.0) 4 (0.4)
Borrelia burgdorferi Bacteria 3 (0.4) 6 (0.7)
Synechocystis PCC6803 Bacteria 219 (6.9) 115 (3.6)
Chlamydophyla pneumoniae Bacteria 23 (2.2) 9 (0.9)
Mycoplasma pneumoniae Bacteria 0 (0.0) 1 (0.1)
Ureaplasma urealyticum Bacteria 1 (0.2) 1 (0.2)
Helicobacter pylori Bacteria 5 (0.3) 3 (0.2)
Campylobacter jejuni Bacteria 5 (0.3) 4 (0.2)
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Species Taxon Paralog 

acquisition
Acquisition 
of new gene

Mycoplasma genitalium Firmicutes 6 (1.2) 2 (0.4)

Mycoplasma pneumoniae Firmicutes 9 (0.9) 8 (1.2)

Bacillus subtilis Firmicutes 685 (16.7) 383 (9.3)

Bacillus halodurans Firmicutes 772 (19.0) 400 (9.8)

Treponema pallidum Spirochaetales 132 (12.8) 204 (19.8)

Borrelia burgdorferi Spirochaetales 109 (12.8) 141 (16.6)

Haemophilus influenzae Proteobacteria 32 (1.9) 21 (1.2)

Rickettsia prowazekii Proteobacteria 49 (5.9) 32 (3.8)

Escherichia coli Proteobacteria 223 (5.2) 102 (2.4)

Pseudomonas aeruginosa Proteobacteria 448 (8.1) 275 (5.0)

Neisseria meningitidis Proteobacteria 55 (2.7) 34 (1.7)

Vibrio cholerae Proteobacteria 130 (3.4) 85 (2.2)

Xylella fastidiosa Proteobacteria 88 (3.2) 83 (3.0)

Buchnera sp. Proteobacteria 0 (0.0) 0 (0.0)

Mycoplasma genitalium Mycoplasma 0 (0.0) 0 (0.0)

Chlamydia pneumoniae Chlamydiales 4 (0.4) 25 (2.4)
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Species Reference 
taxon 

Xenologous 
gene 
displacement 

Acquisition of 
paralog 

Uncertain

Haemophilus 
influenzae 

Proteobacteria 6 6 20

Vibrio cholerae Proteobacteria 5 40 85

Aquifex 
aeolicus 

Bacteria 31 8 48

Methanobac.
Thermoautotr.

Archaea 19 17 64

Et saada parem ülevaade, oli tehtud kandidaatide 
detailne fülogeneetiline analüüs nelja genoomi jaoks.
HGT oli tõestatud umbes kolmandikul neist, ülejäänutel 
on puu topoloogia liiga keeruline ja nad märgiti kui 
“uncertain”
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� ��� • GC - base 
composition
• MM - Markov 
model
• PD -
phylogenetic 
discordance -
ORFs that show 
patterns of BLAST 
matches 
signifcantly 
different from the
median pattern 
shown by ORFs in 
that same genome
• DP - distributional 
profle - unusual 
patterns of gene
distribution among 
organisms
(phyletic pattern)

Numbers of E. coli K12 MG1655 ORFs identifed 
by four surrogate methods, individually and in 
combinations

Criterion #ORFs exp. #ORFs obs. % +/-

GC only 535.1 462** -14
MM only 449.6 332** -26
PD only 270.4 322** +19
DP only 187.3 200 +7
GC�MM 95.5 201** +110
GC�PD 57.4 18** -69
GC�DP 39.8 24* -40
MM�PD 48.3 39 -19
MM�DP 33.4 32 -4
PD�DP 20.1 12 -40
GC�MM�PD 10.2 20* +96
GC�MM�DP 7.1 24** +238
GC�PD�DP 4.3 3 -
MM�PD�DP 3.6 2 -
GC�MM�PD�DP 0.8 0 -
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The eukaryotic genome resulted from a fusion it is expected 
that in some gene trees eukaryotes will be related to Bacteria, 
whereas in other gene trees eukaryotes will be related to 
Archaea. Informational genes of eukaryotes are primarily 
derived from Archaea and the operational genes are primarily 
derived from Bacteria what is also consistent with the ring of 
life. 
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Genetic engineering bypasses reproduction altogether by 
exploiting horizontal gene transfer, so genes can be 
transferred between distant species that would never 
interbreed in nature. For example, human genes are 
transferred into pig, sheep, fish and bacteria. Toad genes 
are transferred into potatoes. Completely new, exotic 
genes, can therefore be introduced into food crops.

Research results released earlier this year by the Food 
Standards Agency, indicating that transgenic DNA from 
GM soya flour, eaten in a single hamburger and milk 
shake meal, was found transferred to the bacteria in the 
gut contents from the colostomy bags of human 
volunteers.
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