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Abstract Mechanism for the integration of [slander algorithm

Genomic islands are mobile DNAs that are major agents of bacterial and archaeal b - I D NA
evolution. Integration into prokaryotic chromosomes usually occurs site-specifically at I I I I e

Description of the Islander
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tDNA function after the integration of N\B [J fragments and their replicon-wide fragments,

sequence identity is carefully noted; therefore, the database also serves in the study of
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integrase site-specificity and its evolution. The development of the Islander algorithm the island. and the DNA of the B ¢/ island—t O isands  integrase genes, and functional CDSs,
and software has also led to a number of supplementary software packages including Tobile circle. This e o gzNi;;fgrgse/Wfong orientation SN . B-C) passing cognate tDNA/fragment
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[slander genomic islands In prokaryotes

98]
2 Distribution of genomic islands among prokaryotic A o =
genomes. The Islander Website was generated from 2031
‘f.\’g bacterial and 137 archaeal whole genomes, and from 571 virus-
only and 958 plasmid-only genomes, downloaded in November 3 | - 0o
2012, rejecting eukaryotic viruses and plasmids. This yielded g 2 =
(] [ (] N O =
X 4065 unique islands. In most genomes no islands were found; oo S
the maximum number found in any genome was 19 ‘ | [
Bacteria (Desulfovibrio magneticus RS-1). The tmRNA gene was more T, Y T
highly enriched among integration targets than any tRNA o L S B 0- - K . . . | o ‘ . . - -
isoacceptor type. 5 o vl ) ; ' Log10 Minimum Integrase Distance ; o "% Istand-Genome Dinucieotide Bias e
Chromati \ ‘ ‘ D) F) 150-
Legion_llales 1% | .
Pasteur , - Islands that overlap RefSeq CDS 626 = Zliihovi(:idae 75-
mo | Podoviridae
Xantho o ; /‘ / e i s Overlapping RefSeq CDS called “hypothetical” 276 75 _ l RNA 100-
~d2\e° 2 ‘ : ' . = ssDNA
‘Omo(\ %@ ) Tandems >= 2 490 3 Archaeovirus T 50 T
R oplo 3@ RS % ° - 3 3
$2° %, Archaea oS S 84, . Tandems >= 3 38 50- | © o
\;60((\0 S 00% RN Whole genomes 3697 I , 50-
2 e : . '
ee 0% = > Sty Genomes with at least one island 1302 = ' -
. N S . Islands per genome with at least one (mean) 3.01 LI_ L_.!_ = 5 0- JEr— S -
S 1%\ \ & : > 6 50000 100000 -1-50'000 200000 R - - | | | | ) '
o : 2 D% Y. Istandswith damage L= virus length (bp) 00 Island—Genome Mononucleotide Bias o e 2'5Hypothetical +5I}(‘)|tegrase Overt?efp))resentation 190 90
: ‘ , % islands Wf”‘ 3'tDNA”agme”t 5604 Features of Genomic Islands. Several major features of genomic islands emerge from our analysis of the 4065 tDNA integrated islands. A) Islands are constrained to be 2-200kbp long, but show
§ 'slands with 5" tDNA fragment 17 distinct peaks at 13.6 kbp and 39.9 kbp. Islands overlapping PHAST [4], phage-like islands, calls are in dark red. B) This pattern in A is generally recapitulated in viruses, in particular ssDNA viruses
& s elandsiwith Testem fegion attisite: 2133 around 13.6kbp and Sophoviridae around 39.9kbp. C) Distance between the integrase and the island endpoints shows that integrases frequently abut the ends of islands and nearly always occur
S Islands with anticodon centered att site 1932 between 1 and 1000 bp. D-E) Mononucleotide bias falls dramatically the further it gets from genome, whereas the bias in dinucleotide bias peaks between 0.043 and 0.053. F) As has been reported

previously [5] islands are distinctly enriched in hypothetical genes, values greater than 1.0 are overenriiched.

Conclusions

Islands are often unique within genera
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