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Overview

Overview Noma is a gangrenous disease of unknown etiology leading to the
destruction of hard and soft tissues of the face. This disorder mainly
affects young children of poor or less developed countries weakened by
malnutrition and poor hygiene. Although the exact prevalence is ~
unknown, recent studies have shown that the disease has a global b
yearly incidence of 140°000 cases and a mortality rate of approximately 5 5
90%. o

Objective The exact etiology of the noma is not well established but the disease
has been associated with the presence of Fusobacterium necrophorum
and Prevotella intermedia in the oral flora. In order to further study the
microbial community of noma samples we developed an original
microarray based on a phylogenic approach. Microarray design was
performed by selecting 16S rDNA probes specific to nodes matching
each level of the phylogenetic tree (domain, phylum, class, order, family,
genus, specie). This approach is based on sequence conservation.
While providing i on the if of microbial
communities, this approach should prove useful for the detection of
uncharacterized species.

Results  Preliminary results show that this hierarchical approach is able to
reveal minor changes in flora composition between two samples.
Large series of microarray experiments are currently performed to Figure 1. Noma cases reported worldwide before 1980 and until 2000 according to WHO. Figure 2. Classification of noma sequelae with corresponding clinical cases
monitor gingival contents of bacteria in noma patients compared to (From Baratti-Mayer D et al, Lancet Infect Dis. 2003 Jul:3(7):419-31)
matched healthy controls from the same geographical origin.

Methods

Microarray Design In vitro transcription and labelli

Design is based on 16S rDNA sequences deposited on the Ribosomal Database Step 3: Candidate probes maximizing coverage were selected first, while probes RNA samples were poly(A) tailed, converted to cDNA, amplified and
Project (RDP; release 9.34: ~194°000 sequences) which provides aligned providing a limited gain in coverage were discarded. labelled using in vitro transcription; then hybridized on the arrays.
sequences classified according to Bergey’s taxonomic classification.

2 samples were hybridized in duplicate:
Step 1: Identification of all possible 25-nt long oligonucleotide probe sequences These 3 steps yielded to a set of about 9'900 oligonucleotide probes with
fitting within a range of homogeneous Tm. specificities ranging from the species to the domain level. Furthermore, probe Sample A

set is specific to 152°000 sequences (78%) deposited in the RDP. Sample of Healthy human oral flora.

Step 2: Each candidate probe was assigned to a hierarchical node (phylogenic
level) representing all target sequences, as depicted below.

Sample B

Sample A + Fusobacterium necrogenes (4% total quantity) .

Family Level Genus Level
—
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ACGTCATCGAGCACCCGCACTAGCGACTG  Oceanospirillum maris

_@ G ACCAATCACTAGCGACCG  Uncultured proteobacterium “ Analysis
Oceanospirlum

CATCGAGCA EEREMEECIIE AR AREr CEEG LD * Use of ANOVA (Analysis Of Variance) statistical test to discriminate

TAG TCCCACTAGCGACCG Oceanospirillum beijerinckii bacteria between duplicated samples.

112381
Oceanospirlaceae

ACTAGCGAC

+ Use of the “Volcano Plot” representation to interpret the ANOVA
(Scatter plot of the relative expression values against the p value

AAACCTTTTGACCTCACTAGCACTAGCGACT  Marinomonas vaga for each probe)

1123812
Marinomonas | AATTGCTTTTGACCTAATACTAGCGACC  Marinomonas mediterranea

CTTTTGACC

CGCCTTTTGACCTCGCACTAGCGACCG Arctic sea ice bacterium

Figure 3. Simplified representation of Node assignment process. Figure 4. % coverage obtained by our strategy for each Phylum.

Results

Statistical significance by ANOVA [-Log(P)] vs ratio [mean Sample A/ mean Sample B]

P<0.03 ; Fold Change 2 8
« Fluorescence of probes mapping the Fusobacteriales Order to the Fusobacterium Genus are
statistically more predominant in the spiked sample « Our approach appears useful to characterize species present in the healthy
buccal flora and supports published data.
o
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Table 1. 21statistically significant probes arising from Log2(Sample A/ Sample B) Table 2. Top 20 fluorescent probes, representing the most

'ANOVA analysis of microarray data. predominant families found in a healthy human gingival sample.

Conclusions cknwldgnts
> Our oligoarray is composed of ~9'900 probes matching 78% of the total sequences (~194'000) deposited in the RDP.
. . i . ) . This project is supported by the Geneva
> The main advantage of our strategy is the gain of time compared to the ‘gold standard’ 165 rDNA cloning and sequencing. Study Group on Noma (GESNOMA).
> Results show that our approach is able to detect significant differences between spiked samples.
www.geshoma.org

» Large series of mi are currently to monitor gingival contents of bacteria in noma patients compared to matched healthy controls from the

region of Zinder, Niger.

> This design should prove useful for characterizing species present in complex microbial mixtures, such as body fluids and environmental samples, i.e. applicable beyond
this research project.

» The limitation of our approach is that it cannot measure unknown species sharing poor relatedness with known sequences.
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