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CONCLUSIONS

*The accuracy of the classification by WCGA hybridizations was confirmed by the phylogenetic
analyses using 16S RNA and gyrB genes.
*The differentiation resolution of the WCGA hybridizations method is higher than those using sequence

Figure 1. Trees based on MLST

Genes selected: Three genes coding permease, phosphoglycolate
phosphatase, and thymidylate kinase; one gene coding OsmC/Ohr family
protein; an unknown periplasmic protein, and another unknown protein.

were printed on glass slides at concentrations of 200 ng/uL. Genomic
DNA from collected Shewanella spp., as well as several strains not
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pelonging to Shewanella  (Thermoanaerobacter ethanolicus X514,
Rhodopseudomonas palustris, and Paracoccus denitrificans ) as outside

groups were printed on the arrays. Whole genomic DNA of target strains

was fluorescently labeled using the random priming method.

Microarray

hybridization was carried out on Tecan and performed as descriped by

Wu, L et al (2004).

5. Microarray Scanning and Data Analysis. A ScanArray 5000 Microarray

Analysis System was used for scanning microarrays at a res

olution of 5

um with 75% laser power and 65% PMT gain. Scanned image displays
were analyzed using ImaGene version 6.0. A grid of individual circles
defining the location of each DNA spot on the array was superimposed on

the image to designate each fluorescent spot to be quantified.

Mean signal

Intensity was determined for each spot. For decreasing the variations DNA

amount from printing, the corresponding signals of Syto 61

of the same

arrays stained after completely washed were used for normalization.

6. Data analysis. A distant matrix of DNA relatedness was

constructed

according to mean signal intensity among tested strains, and clustered
using MEGA software. Phylogenetic analyses were done for sequence

—
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Shewanella baltica 0S167
Shewanella baltica 0S641
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-HRCR isolate 16

t HRCR isolate 3

LHRCR isolate 2

HRCR isolate 12
-HRCR isolate 5
HRCR isolate 9
HRCR isolate 11

Shewanella baltica OS678
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Shewanella baltica 0S250
HRCR isolate 2

—— HRCR isolate 16

— HRCR isolate 3
HRCR isolate 5
HRCR isolate 9
HRCR isolate 10
HRCR isolate 11
HRCR isolate 12
- Shewanella putrefaciens SW23
- Shewanella putrefaciens ATCC12

{ Shewanella sp W3-18-1
Shewanella putrefaciens CN32
Shewanella putrefaciens 95
- Shewanella sp WAB-1

- Shewanella sp W3-6-1
Shewanella putrefaciens IR-1
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— Shewanella sp ANA3

Shewanella sp CL245/73

Shewanella oneidensis DLM7
[ Shewanella oneidensis MR-4
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« Sequences of these genes were collected for about 20 sequenced shewanella
strains.

* For those strains the whole genome sequences not available, these genes
were PCA amplified and sequenced.

* Phylogenetic trees were generated based on sequences of each single
functional gene and the combined sequences of all selected functional genes
using MEGA 4.0.

* The trees based on sequences of a single gene coding an unknown protein
(Fig. 1 A) and the combined sequences of all selected functional genes (Fig.
1 B) are shown.

 The differentiation resolution of phylogenetic analysis based on a single
functional gene is very low and the classification is not consistent with
other methods; however, while based on the combined sequences it is
higher and the clustering of the tree is more clear and consistent with
other methods.

« When the tree based on DNA relatedness derived from WCGA
hybridizations was compared to the tree based on the combined sequences

similarities of 16S RNA and gyrB genes, and the multiple locus shared by different genomes.

*Using WCGA hybridizations, the 11 HRCR strains can be clustered into two groups: one group
contains strains 2, 3, 5, 9, 10, 11, 12, and 16, which are closely related to Shewanella sp. BC-1; another
group contains strains 1, 4, and 19, which are similar to Shewanella oneidensis MR-1. This
classification is consistent with that based on gyrB gene sequence similarities, and is also consistent
with that based on the 16S RNA gene similarities, with one exception that strain 19 is not with the
group similar to MR-1, but with the big group.

*Using WCGA hybridization method, most of the Baltic Sea strains are classified together, with only
two exceptions that strain OS185 is classified with Shewanella putrefaciens strains, and strain OS155 is
classified with Shewanella oneindensis strains. The classifications of these strains are similar based on
16S RNA and gyrB gene sequence similarities, but with a few different exceptions. WCGA
hybridization can cluster the major group of Baltic Sea strains further into several sub-clusters, which
IS different from the other two methods.
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HRCR isolate 10 Shewanella loihica PV-4

Shewanella piezotolerans WP3

of the selected functional genes, we found that the resolutions of both
methods were similar, but the clustering of the tree based on DAN
relatedness Is clearer.

Shewanella piezotolerans WP3

similarities of 16S rRNA gyrB gene, and multiple loci using the same
methods.
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