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Abstract

Background

Staphylococcus aureus an opportunistic commensal bacterium that mostly colonizg
skin and soft tissues. The pathogenicity Sf aureusis due to both its ability to resi
antibiotics, and the production of toxins. Here, we characterizeup gif genes responsil]
for toxin production and antibiotic resistance &f aureusstrains isolated from skin, sqg
tissue, and bone related infections.

Results

A total of 136 S. aureusstrains were collected from five different types of infact
furuncles, pyomyositis, abscesses, Buruli ulcers, and osteomsyibiin hospital admissiol
and out-patients in Benin. All strains were resistant to benzykiieni while 25% were
resistant to methicillin, and all showed sensitivity to vancomydPanton-Valentin
leukocidin (PVL) was the most commonly produced virulence factor (7@8itpwed by
staphylococcal enterotoxin B (44%). Exfoliative toxin B was produced by 1.3% dfalmess
and was only found in isolates from Buruli ulcers. T$s-1 se¢ andsehgenes were rare
detected<1%).

Conclusions

This study provides new insight into the prevalence of toxin and amntibésistance genes
S. aureusstrains responsible for skin, soft tissue, and bone infections. Ousrsisalved thg
PVL was strongly associated with pyomyositis and osteonsjeéitid that there is a hi
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prevalence of PVL-MRSA skin infections in Benin.
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Background

Staphylococcus aureus an opportunistic pathogen that mainly colonizes the nares an

d skin

of up to 80% of the population [15. aureusis a Gram-positive cocci that is frequently

isolated in hospitals, and is responsible for diverse infectionsocaicbses [2].S. aureuds

the most common cause of skin and soft-tissue infections (such as impetigo, fusisneuld
abscess), as well as systemic infections (such as pneumoniadmuarlitis) [3]. The threat
of S. aureuss not only due to its distribution and pathogenicity [4,5], but also becdutse

ability to overcome antimicrobial agents [6-8].



Virulence factors produced 8. aureugender this organism highly pathogenic. The known
virulence factors include exotoxins, such as exfoliative toxids)Ealong with toxic shock
syndrome toxin-1 (TSST-1), staphylococcal enterotoxins (SEs), Ielikec (Panton-
Valentine leukocidin; PVL, LUKE/D), and hemolysing, @, v, 8) [9]. Enterotoxins often
cause food poisoning [10], while ETs (also called epidermolysins) act on the skin [11]

Among the leukocidins, PVL is an extracellular protein consistingvofsubunits, F and S,
which act in concert and have leucocidal and dermonecrotic function®Mih&oxin targets
the outer membrane of polymorphonuclear cells, monocytes, and macroph2agey. 5.
aureus strains that are positive for PVL are usually associatdd skin and soft-tissue
infections, and were first isolated in the 1960s [16-19]. PVL-positnagnst are particularly
associated with furuncles, accounting for 96% of cases [11,17,20], and iapgiedyx 90% of
PVL-positive S. aureusstrains were originally isolated from furuncles. PVL has &lsen
associated with severe infections, including necrotizing pneumd®jal-24], osteomyelitis
[25], and even cases of purpura fulminans [26]. PVL toxin was recadlytified in
Lemierre’s syndrome [27], and in a case of Fournier's gangi28le PVL has also been
associated with community-acquired necrotizing and hemorrhagimopaly infections
affecting previously healthy children and young adults [22,29].

Several antibiotics were routinely used in the treatmei. @fureugnfections, contributing
to the emergence of antibiotic-resistant strains. Widespredstaiece severely complicates
management ofS. aureusinfections. S. aureusstrains that are resistant to methicillin
(methicillin-resistantS. aureusMRSA) are pervasive in the hospital environment, and have
recently also caused a global epidemic of community-assocttealireus(CA-MRSA)
infections [30]. The changing trend of MRSA epidemiology, showed thefuB&L locus
detection as a marker of CA-MRSA isolates, alongside with nomirgsistant pattern and
SCCmec type IV or V [31]. Vancomycin has been used succesgiulbver 50 years for the
treatment ofS. aureusnfections, particularly those caused by MRSA strains [32]. éi@n
vancomycin-resistan®. aureusVRSA) and vancomycin-intermediate (VISA) strains have
been reported, three decades after the introduction of vancomycin [33présence of
resistance genes may also affect toxin production.

The production of multiple virulence factors, as well as theemass of antibiotic resistance
genes, makeS. aureusa highly pathogenic microorganism. The objective of this work was
to study the susceptibility profile and toxin productionSfaureusstrains isolated from
various skin, soft tissue, and bone infections.

Results

Prevalence ofS. aureus strains according to the sample origin

Using standard microbiological methods for identification of ooecganisms; a total of 136
strains ofS. aureuswere collected during this study. The proportions of the strainedva
depending on the five types of infection: furuncle, osteomyelitis, pgsitly, abscess, and
Buruli ulcer. Almost 37% (50/136) of the collected strains origindtedn abscesses,
followed by strains isolated from pyomyositis patients (27%, 37/136uné€les (14%,

19/136), Buruli ulcers (12%, 16/136), and osteomyelitis cases (10%, 14/136).



Susceptibility to antibiotics

There was a wide range in the susceptibility of the isolatethe various antibiotics
examined. All of the strains were resistant to benzyl pemicillvhile other antibiotics
(vancomycin, fusidic acid, fosfomycin, and linezolid) were activersgaome of the strains
(Figure 1).

Figure 1 Global Staphylococcus aureus strains isolated from primary and secondary
infections resistance profile to 22 antibioticsBenzyl penicillin (BP), oxacillin (Ox),
cefoxitin screen (Cef), gentamicin (Gen), tobramycin (Tob), kanamycin (Kangomycin
(Van), teicoplanin (Tei), fusidic acid (FA), fosfomycin (Fos), rifampidRf),
trimethopim/sulfamethoxazole (T/Sul), erythromycin (Ery), lincomycim)Lpristinamycin
(Pri), linezolid (Line), tetracyclin (Tet).

There was no significant difference in the antibiotic resigtanfcthe strains based on their
origin (Figure 2).S. aureusstrains originating from pyomyositis (Figure 2a), furuncles
(Figure 2b) and osteomyelitis cases (Figure 2c) were resigta4/17 tested antibiotics
(benzyl penicillin, rifampincin, tetracycline, and trimetropsifamethoxazol), while strains
originating from abscesses and Buruli ulcer were stronglgteggito respectively 13/17 and
7/17 of the tested antibiotics (Figure 2d, e). Of the 136 isoRtexlreusstrains, 34 (25%)
were resistant to oxacillin (MRSA), while none of the straim®wsed resistance to
vancomycin (VRSA). The oxacillin-resistant strains were sdllated from abscesses and
Buruli ulcers.

Figure 2 Staphylococcus aureus strains resistance profile to 22 antibiotics according to
their origin. Benzyl penicillin (BP), oxacillin (Ox), cefoxitin screen (Cef), gent@m{Gen),
tobramycin (Tob), kanamycin (Kan), vancomycin (Van), teicoplanin (Tei), fusoiic(&A),
fosfomycin (Fos), rifampicin (Rif), trimethopim/sulfamethoxazole (T)Serythromycin
(Ery), lincomycin (Lin), pristinamycin (Pri), linezolid (Line), tetradiyc(Tet).

Toxins production and/or presence of their encodingenes

There was a significant difference in the production and/or themresof genes encoding
the 12 toxins (p < 0.0001). Thus, a significant number of strains (70.0%) capable of
producing PVL, followed by the production of staphylococcal entenotBX(SEB) (44.3%).
None of the strains contained the genes responsible for exfeliaxin B (ETB) or
staphylococcal enterotoxin D (SED) production, while the abilitproduce staphylococcal
enterotoxins C and E (SEC, SEE), as well as the toxic shockasgadoxin (TSST), was
detected in <1% of strains (Figure 3). The observed differenseelated to the origin of the
S. aureusstrains. PVL was the most commonly produced toxin, regardless of the origin of the
strains (Figure 4). PVL toxin was particularly prevalentsirains isolated from furuncles
(89.5%) and pymyositis patients (89.2%). Other toxins were produced aqusamoportions
depending on the origin of the strain (p < 0.0001). There was a sighifidéerence in the
detection of genes encoding toxins in MRSA strains (Figure 5).

Figure 3 Toxins production by theStaphylococcus aureus strains isolated from primary
and secondary infections. PVL Panton-Valentine LeukocidiE TA: Exfoliative Toxin A,
ETB: Exfoliative Toxin B;SEA: staphylococcal enterotoxin SEB: staphylococcal
enterotoxin BSEC: staphylococcal enterotoxin SED: staphylococcal enterotoxin BEE:



staphylococcal enterotoxin BEG. staphylococcal enterotoxin GEH: staphylococcal
enterotoxin HSEI: staphylococcal enterotoxinTSST: Toxic-shock syndrome Toxin.
Means = standard deviations (SD) for three experiments are given.*®.0001

Figure 4 Specificity of the toxins production by theS. aureus strains isolated from
primary and secondary infections. PVL Panton-Valentine LeukocidifETA: Exfoliative
Toxin A; ETB: Exfoliative Toxin B;SEA: staphylococcal enterotoxin SEB:
staphylococcal enterotoxin BEC: staphylococcal enterotoxin SED: staphylococcal
enterotoxin DSEE: staphylococcal enterotoxin BEG: staphylococcal enterotoxin G;
SEH: staphylococcal enterotoxin ISEI: staphylococcal enterotoxinTSST: Toxic-shock
syndrome Toxin. Means = standard deviations (SD) for three experimentseme gi

Figure 5 Effect of Methicillin resistance on the encoding toxins genesgsence. PVL
Panton-Valentine LeukocidiETA: Exfoliative Toxin A;ETB: Exfoliative Toxin B;SEA:
staphylococcal enterotoxin AEB: staphylococcal enterotoxin BEC: staphylococcal
enterotoxin CSED: staphylococcal enterotoxin [BEE: staphylococcal enterotoxin BEG:
staphylococcal enterotoxin GEH: staphylococcal enterotoxin ISEI: staphylococcal
enterotoxin I;TSST: Toxic-shock syndrome Toxin. Means +* standard deviations (SD) for
three experiments are given. **.001; the other differences were not statistically
significant (P10.05).

Discussion

The S. aureusstains analyzed in this study displayed a wide range oftiséysio the 17
tested antibiotics. Generally, benzyl penicillin was not efficientontrolling the strains
(Figure 1). This is consistent with previous reports showing higis GfS. aureugesistance
(>90%) to benzyl penicillin [34,35], suggesting that this antibiotic, ohéhe first to be
introduced, is no longer effective agai@staureuq36]. A very high proportion of strains
showed resistance to rifampicin (67%), tetracycline (60%), anethaprim/sulfamethoxazol
(57%). This finding is consistent with previous studies performed ilcagAfB7-40]. The high
proportion of strains showing resistance to penicillin and three athégbiotics may be
explained by the practice of patient self-medication in Benin, grtidavailability and low
price of the antibiotics. These antibiotics can be bought without grsor especially in
developing countries. In oum vitro study, 4/17 tested antibiotics (vancomycin, fusidic acid,
fosfomycin, and linezolid) were effective against all heaureusstrains.

The collection of strains isolated from abscesses was sengitionly four of the 17 tested
antibiotics. However, strains isolated from furuncles (Figure Bd)asteomyelitis patients
(Figure 2d) were sensitive to 13 antibiotics (Figure 2). Tissltecan likely be attributed to
the origin of the strains. In our study, the samples collected firaimcles and osteomyelitis
patients were from an extra-hospital community origin. Indeed, #hecton pressure
observed when using antibiotics in a hospital environment causes nodostmaiizs to
develop multi-resistance, in contrast to strains of community origin.

Of the 136 tested strains, 34 (25%) were resistant to oxaciliis. groportion of resistant
strains appears to have increased steadily in Benin, compétedhes recorded resistance
rate of 11.6% in 1999 [40]. However, the overall proportion of oxacillirstasi strains in
Benin is still low compared to surrounding countries [41], even thoughicién is the
preferred antibiotic for treatment of staphylococcal infectipt®y. To efficiently control



MRSA, vancomycin is recommended [43], and in our study we observed ntamesiso
vancomycin. Fortunately, vancomycin remains active against méthiabistant strains of
S. aureus

In the current study of. aureusstrains isolated from skin, soft tissue, and bone related
infections, PVL was the most prevalent toxin in our collection (700@%trains), followed
by SEB (44.3%), SEG (35.5%), SEA (32.0%), SEH (28.8%), and SEI (28.9%)ertes
encoding ETB and SED were not detected in any of the strainke thki SEE (0.8%), SEC
(0.6%), and TSST (1%) genes were detected, but at a very lewHigure 3). This high
detection frequency of the gene encoding PVL (p < 0.0001) was observedhituouihe
analysis, regardless of the origin of the sample (Figur®V). appears to be a primordial
toxin of S. aureusstrains associated with skin, soft tissue, and bone relaetiorfs. These
results are lower than the 96% of PVL-positive production strainehgerved amoné.
aureusisolated from furuncle [20]. But the prevalence of PVL-posiSvaureusbtained in
our study is higher than the 52.1% observed in Nigeria [44] and in caqpled/Island [45].
The observe differences observed can be explain by the faah inat $tudy, we use various
kind of strains. However, our result is close to the 72% obtained gerial [46]. Then,
comparing with the other studies, we can say that the prevdmreleof PVL locus varies
with geographical location, and clinical specimen [47] In the cdinfield, PVL-positiveS.
aureusstrains are more pathogenic than PVL-negative strains [22].iF bigplained by the
fact that the lytic activity of PVL directly affects morybes, macrophages, polynuclear
neutrophils, and metamyelocytes, although erythrocytes are naok bys€VL [48]. PVL
toxin is known to have a cytolytic effect, and as such polynuclearapduis were identified
as important indicators of staphylococcal virulence [16]. Moreaber cytolytic activity of
PVL is observed at high toxin concentrations, while apoptosis is waubeat low
concentrations [49].

Regarding the ETs, only the gene encoding epidermolysin A (ETAdet@sted, and in all
cases theS. aureusstrains were isolated from Buruli ulcers (Figure 4e). Ssigécific
production of ETA by Buruli ulcers may be explained by the flaat ETs are known to be
serine active proteases, with their activity highly specidlioe desmoglein-1, an important
epidermal protein [50,51]. Therefore, the production of ETAbgureusstrains from Buruli
ulcers indicates a secondary role $raureusn the development of these ulcers, which are
predominantly caused bylycobacterium ulcerans

Of the eight genes encoding enterotoxins, three (SEC, SED, andweiE not detected at
all, while three others (SEA, SEB, and SEH) were detectediauggroportions, regardless
of the origin of the strains (Figure 4). Based on the homology af $bguences, the three
detected enterotoxin genes belong to three different groups [52]. Xigiésns the diversity

of enterotoxins produced I&y. aureudsolated from skin infections. Those toxins associated
with food poisoning have antigenic and emetic activities [53-55]. Treepoe of enterotoxin
genes in the strains isolated from skin, soft tissue, and bortedrald#ections may be
explained by human or environmental contamination, through the preseoperofvounds.
Similar observations are reported for TSST-1, which is the mesajant toxin in cases of
food poisoning [56].

Our study revealed that resistance to methicillin negativelselades with toxin production
(Figure 5). The difference in toxin production was extremely sggmt for PVL and some
enterotoxins (B, G, and I) (p < 0.0001), and we observed that MSSAssfaiduced twice
as many toxins as MRSA strains. These results suggesththasdlated strains were in



majority Hospital acquired methicillin resistanc® aureus(HA-MRSA) because the
community-acquired methicillin resistanSe aureugCA-MRSA). Indeed, these CA-MRSA
have an SCCmec type IV cassette conferring resistancethacitia [57], and 77% of them
harbor genes for Panton- Valentine leukocidin (PVL) [58,59]. In additiorpriénalence of
the genes for some toxins is higher in CA-MRSA than in HA-MR8Agesting that strains
circulating in the community are more toxinogenic than hospitalezsted strains [60].
Focusing on the duality of the observed activity between thetaase to methicillin and
detection of the PVL-encoding gene, we may deduce that thtearesiggene has a repressive
activity against PVL. This observation was also made by BaldnahLowe [61], and mostly
relates to HA-MRSA strains. In addition, we found that the pr@seof the methicillin
resistance gene negatively impacts the expression of the geosireg PVL. The emergence
of MRSA in the hospital acquired strains may be viewed as disadygous in the selection
of strains producing toxins, notably PVL. IndeedecAencoded methicillin resistance
involvesp-lactamase production [62], which is not favorable for bacterialldprent [63].
Although community-acquired MRSA infections are increasingly Uesd, the use of
alternative antibiotics, such as vancomycin or ofloxacin/ciprofloxasimot appropriate
because of the risk of the development of resistance to theseo@egibancomycin is
usually not available because of high costs and the necessagsessing drug levels in the
blood. Studies on the use of vancomycin for prophylaxis in medicalrsemith high rates of
MRSA show that the use of this antibiotic is controversial in preventing somé&antec

Conclusions

Our study showed that f@. aureusstrains isolated from skin, soft tissue, and bone related
infections, resistance to antibiotics depends on the origin of ttaa.sWe attempted to
perform a correlation analysis between toxin production, resistanaatibiotics, and the
origin of samples. Th8. aureusstrains examined in this study produced a variety of toxins,
with PVL, one of the most sevef& aureugoxins, being the most common amongst all of
the strains. Overall, it is desirable to integrate to the sumerphological and biochemical
diagnostic analysis with virulence factor screening to acdyrdiagnose infectious disease
mediated byS. aureus This integrated diagnostic strategy will help to effidierteat
patients affected by pathoger8ic aureusstrains. This study concerning skin, soft tissue, and
bone related infections should be extended to include other types of infections in Benin.

Methods

Ethics statement

Ethical clearance was obtained from the Ministry of Publ&theof Benin Republic under
protocol number2959/MSP/DC/SG/DRH/SPREA-05-2002But it was important to notice
that, the strains were de-identified and analyzed anonymously astrdives, not a human,
were studied.

Samples collection

Clinical Staphylococcus auresamples were collected from patients with skin, soft tissue a
the National University Hospital of Cotonou (Benin) for various baaltggical screenings in
routine, from November 2009 to March 2011. The incidence of secondargangem Burili
ulcer is unknown; antibiotics may be frequently prescribed foritligation. It is equally



unknown which bacteria these antibiotics should target and what theiviésnsi these
bacteria is. So the samples from Burili ulcer were screeme8.faureus Theses samples
were carried out during a prospective study made in a villagalofin Benin. Osteomyelitis
and pyomyositis samples were collected during a prospective stade in a Hlagba Ouassa
village in Benin. So these strains are considered as comnatratys and the others sample
were isolated in hospital as stated previously.

S. aureus identification

Standard microbiological methods for identification of microorganisvese applied. All

swabs were inoculated onto mannitol salt agar, incubated at 37C°spadted visually for
three days. Any suspected colony was subcultured on tryptic soy(lzightérieux) and

identified by subsequent Gram staining, catalase test and Slidpk Plus (bioMérieux) and
the coagulase test with the rabbit plasma [64]. Bacterial fatibn was performed by
colony isolation on sheep blood agar plates and the automated Vitek 2 system.

Antibiotic susceptibility

Antimicrobial susceptibility was determined by the disc diffasmethod of Kirby-Bauer on
agar Mueller-Hinton (bioMérieux, Marcy I'Etoile, France) asoremended by the
Antibiogram Committee of the French Microbiology Society (CASHBb]. After 24 h at
37°C, the zone of inhibition was measured. Susceptibility to vancomnmasnconfirmed by
broth microdilution methodology as described by the Clinical and Labgr&tandards
Institute (CLSI) [66]. For susceptibility to oxacillin, an inoculum ®® CFU/ml was
prepared and the plate was incubated at 37°C for 24 hours on Mueller-Hyaor 2%
NaCl. Antibiotic disks were obtained from Biorad, Marne la Coquette, France.

The 17 tested antibiotics were: benzyl penicillin (10 Ul), oxacillipgp cefoxitin screen (30
ug), gentamicin (10 Ul), tobramycin (10g), kanamycin (30ug), vancomycin (30ug),
teicoplanin (30 ng), fusidic acid (10ug), fosfomycin (50 pg), rifampicin (30 pg),
trimethoprim/sulfamethoxazole (1.25/23.i4§), erythromycin (15.g), lincomycin (30ug),
pristinamycin (15u9), linezolid (30ug) and tetracyclin (30 Ul).

Toxin detection

Phenotypic detection of toxins

For the phenotypic detection of toxins radial gel immunodiffusion wafompeed. The
production of Panton-Valentine Leukocidin (PVL) and epidermolysins A (ETABa(ttlB)
were evidenced from culture supernatants after 18 h of growth ist Y&@samino-acid
Pyruvate (YCP) medium [67] by radial gel immunodiffusion in 0.6%\@l} agarose with
component-specific rabbit polyclonal and affinity-purified antibodies [68,69].

Genotype detection of toxins

Presence of genes encoding for the 12 toxins, for which we don’t have antibodyecssdde
by Multiplex PCR using specific primers (Table 1) previouskydutor [70]. Then, the genes
encoding for enterotoxins A€9, B (seh, C (seg, D (sed, E (seg, G (se9, H (seh, | (se)
andtsstwere analyzed. Additionally, genes encoding PVL, ETA and ETB wersalatected.



Briefly, total DNA was purified using QlIAamp® DNA Mini Kitiagen, GmbH, Germany)
with a Gene Amp® PCR System 9700 (Perkin-Elmer, Norwalk, USA) amglifeed in a
total volume of 5Qul containing 25 pmoles of each primer, 50 ng of total DNA, 1.5 mM
MgCl,, 200 uM of dNTP mixture, 1x PCR reaction Buffer and 5 units of Tag™ DNA
polymerase (Invitogen™). The thermal cycling conditions includedndiali denaturation
step (2 min at 92°C) followed by 35 cycles of amplification compgighree steps: 2 min
denaturation for 92°C, 1 min annealing at 50°C, 2 min extension at 72°Cedtteon was
terminated with 3 min extension at 72°C. PCR products were andbysetectrophoresis
through 1.4% (wt/vol) agarose gel (Euromedex, Mundolsheim, France).



Table 1Primers sequences used in this study for the detection of genes@ding toxins

Primers Sequences Polarity Expected fragment (base pair) Accession N°
gta 5-GCAGGTGTTGATTTAGCATT-3 Sens 93 A8658-043
5-AGATGTCCCTATTTTTGCTG-3 Antisens A8658-044
etb 5-ACCCCTGTTCCCTTATCATC-3 Sens 226 A8659-036
5-GTTTTTGGCTGCTTCTCTTG-3 Antisens A8659-037
Ipv  5-AAAATGCCACTGTTATCCAGAGGTA-3 Sens 433 A8658-029
5-TTTGCAGCGTTTTGTTTTCG-3 Antisens A8658-030
sea 5-ATGGTTATCAATGTGCGGGTGIIIIICCAAACAAAAC-3’ Sens 520 A8658-031
5-TGAATACTGTCCTTGAGCACCAIIIATCGTAATTAAC-3’ Antisens A8658-032
seb  5-TGGTATGACATGATGCCTGCACIIIGATAAATTTGAC-3' Sens 163 A8658-033
5-AGGTACTCTATAAGTGCCTGCCTHHIACTAACTCTT-3 Antisens A8658-034
sec  5-GATGAAGTAGTTGATGTGTATGGATCIIHIACTATGTAAAC-3' Sens 283 A8658-035
5-AGATTGGTCAAACTTATCGCCTGGIIIIGCATCATATC-3 Antisens A8658-036
sed 5-CTGAATTAAGTAGTACCGCGCTIIIIATATGAAAC-3' Sens 384 A8658-037
5-TCCTTTTGCAAATAGCGCCTTGIINGCATCTAATTC-3 Antisens A8658-038
see 5-CTTACCGCCAAAGCTGTCG-3 Sens 159 A8658-039
5-GTCCACTTGTAAATGGTAGCGAGAA-3 Antisens A8658-040
seg 5-AATTATGTGAATGCTCAACCCGAT-3 Sens 408 HA01804615- HA01804616
5-CTTTAGTGAGCCAGTGTCTTGCTTTG-3 Antisens
seh 5- CATCTACCCAAACATTAGCACC-3 Sens 222 HA01804617
5-AGAAATCAAGGTGATAGTGGCAA-3' Antisens HA01804618
sei  5-AGGCGTCACAGATAAAAACCTACCIIIICAAATCAACTC-3"  Sens 454 HA01804619
5-ACAAGGACCATTATAATCAATGCCIINTATCCAGTTTC-3' Antisens HA01804620
tsst-1 5-ACCCCTGCCTTTCCATCATC-3 Sens 209 A8658-041

S-TTTTCAGTATTTGTAACGCC-3 Antisens A8658-042




Staphylococcal enterotoxins production (SEA, SEB,EBC, SED, SEE, SEG,
SEH, SEI) by Bio-Plex Assay (XMAP Multiplex assay)

The centrifuged supernatant (3ml)®faureuggrown on BHI at 37°C (night) was recovered
and diluted %2 in TBS-Tween20-1gG rabbit nonspecific atu@®L, and incubated for 30
min at room temperature. The Bio-Plex assays consisted ofitt@gation steps that were
performed into flat-bottom Multiscreen microplates (pores dianwetér2 um, Millipore)
according to the previous describe method [71]. Any steps wereasspdny three washes
into TBS-Tween 20

Statistical analysis

Microsoft Excel Spreadsheet has been used for data processingorRparison tests of
positive isolates of each patient group, we used the Student TneésheaFischer’s test for
lower number series (GraphPad Prism 5). P < 0.05 was considered statistjo#ilgesit.
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