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Abstract Focus

Candida albicans has the capability to form biofiims on medical devices ;
which leads to disease that is costly to treat with high mortality rates. Amount of Matrix per Sample Roller Bottle Mannan ELISA
However, infections caused by other Candida species such as C. glabrata, C. 30000
parapsilosis, and C. tropicalis have been increasing in frequency. When :
these pathogens attach to the surface of a medical device, they create a

*The focus of this study was the extracellular matrix
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biofilm that is highly resistant to antifungal drugs. Much of this drug SOTTIRONENES @i e ielioning) CRneice speties: & 20000
resistance is due to the matrix, which essentially creates a barrier preventing *C. glabrata 2
drugs from reaching the biofilm producing cells. Proteins and carbohydrates «C. parapsilosis Eaibh
Sl_Jch as, B-_l,_B-qucan, 3-1,6-glucan, and mannan are pre§ent In the mgtrix N «C. tropicalis £ 10000
high quantities. These components potentially contribute to antifungal =

«Strains were analyzed for the following content
*Total Carbohydrates

resistance of the biofilm and the importance of carbohydrates had been
demonstrated in Candida species. This study focuses on matrix components
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of non-albicans species in comparison to the highly studied C. albicans. My *Mannan e T T
hypothesis is that matrix mannan of non albicans species are similar to those CP5986 CPCD371 (12058 (T198-234 (CGS5/0  CG>S376 ——
of Candida albicans and are key to antifungal resistance, just as seen for 3- Strains
1,3-glucan.t To collect sufficient matrix material for analysis, biofilms were _ Figure 3: | | | y - o
. . . Biofilm was grown in 2L roller bottles according to methods as described above. Biofilm was harvested and purified matrix was analyzed through an indirect mannan
grown N ro”er bottles and madtrix was harvested after 48 hours Mautrix Figure 1: | | B | | | | - | ELISA. Collected data was normalized with respect to mg of matrix for the given sample.
) ; Amount of matrix and biomass was quantified after growth in roller bottles. High matrix per biomass represents strains with cells that produce high
Components were analyZEd Wlth phenOI SUIfU”C assay (for tOtaI CarbOhydrate It(re]vels].c of matri>f[..LOW rlrc:agrix pﬁr t:iodmass represents strains with cells that produced low levels of matrix. CG 5376 did not grow in roller bottles
content), and ELISAs (for mannan, (3-1,3- glucan, and [(3-1,6-glucan). We ' Six Well Mannan ELISA
also investigated the role mannan specifically plays in antifungal resistance M ' I d M h d
of non albicans Candida species. XTT assays were used to quantify biofilims ater lals ar et OQS 1190
following drug treatment with Fluconazole and a combination of Tunicamycin Collection of Matrix Material: = 1200
and Fluconazole. We showed that a decrease In matrix mannan causes an An individual colony of selected Candida strain was grown with 30 mL of RPMI + MOPS at 37 °C overnight. All culture was & 1000 -
Increase in fluconazole susceptibility. _ _ _ , _ 6
then transferred to 2L bottles in 10 mL increments with 80 mL of RPMI + MOPS. Bottles were placed on a rolling device and E 8004
B - f I F t Incubated at 37 °C for 48 hours with one media change after 24 hours. The biofilm was removed from the bottles via scrapping ;::, 600 - e
I O I I I l O I I l a I O n and washing with 0.1% SDS. Harvested biofilm was sonicated for 20 minutes followed by collection of the cell pellet through g 400 —+
. . . . ags . w
centrifugation at 4 °C for 20 minutes. Matrix supernatant was collected then lyophilized and dialyzed. € 200 +
D s T DO Cultures were diluted in RPMI + MOPS to 107° cells/ml- then grown in a 6 well plate with media changes at 1 and 24 hours. 0 + . .
L Eiation Biofilms were harvested at 48 hours, gently sonicated, and centrifuged to collect matrix suspended in the supernatant. Matrix Al Risanal  CEOEel WSS sChERSSl  desEl
: : : : : Strains
samples were used for mannan ELISAs and normalized by relative biomass using crystal violet assay.
. . Figure 4:
Yeast adherence to Surface .|n|t|a| f||amentat|on CarbOhydrate AnaIyS|S of Extracellular Matrix: gi(;)ll;gr;ev(\j/a;a?g%r; i:ofza\;\ilzeellldpkl)?tfsl;;:\;:eo[)oil(i)nrg;ssrlr}seit:;gfygélld3is(;2i)zgszt;ove. Biofilm was harvested and matrix was analyzed through an indirect mannan ELISA.
Total carbohydrate matrix components were measured using a phenol sulfuric assay. Mannan concentration was measured
o D C5’6 _ _ using a mannan ELISA. Assays were also run using collected supernatant from six well plates along with bottle grown matrix. * Carbohydrates were found in C. glabrata, C. parapsilosis, and C. tropicalis
V G ‘.. > « Significant amounts of mannan were present in all tested non albicans Candida

XTT Analysis of Extracellular Matrix:
XTT was used to guantify biofilm viability after treatment with flucanozole, or a combination of fluconazole and tunicamycin.
Cultures were diluted to 107 cells/mL- in 100 pyL of RPMI + MOPS and then seeded on a 96 well plate for 6 hours to allow

species
« The non albicans Candida strains of C. glabrata, C. parapsilosis, and C.
tropicalis all showed increased susceptibility with the addition of Tunicamycin to

’.. ,’.,,iﬁ. A 02-/00 ..., -.,;{-P g 4 ,,-,,h biofilm growth. After 6 hours media was gently removed via pipitte and washed with 100 pyL of 1x PBS. Biofilms were dosed Elucanazole
Q.(‘ > ‘. ‘ ‘.Q“ .z‘o‘ .‘r oo '. “ e ‘,Q“ ’ with 90 uL of varying concentratl.ons of fluconazole (1000-125 pg/mL) and .tunlcamycm (4-0 pg/mL) followed by addition of 90 . Addiion of Tunicamycin to Fluconazole did not significantly increase the
Maturatlon Dispersal uL RPMI + MOPS.. Plates were incubated for 24 hours and then washed with 100 uL of 1x PBS. suscentibility for C. barapsilosis
u ibili . losi
Plates were then read with colorimetric XTT assay by treatment with 90ul XTT (0.75 mg/mL concentration) and 10ul PMS (0.32 P J PEIap
* Dispersion of new yeast cells mg/mL concentration) in a dark room. Plates were incubated for 30 minutes, in the dark, at 37 °C and then read at OD 492

Mature hyphae; matrix production

away from biofilm using a microtiter plate reader2. CO NC I us | on S/Fu t ure Dl reCtl OoONnsS

R I *Amount of carbohydrates found in non albicans Candida species is similar to that
eSu tS of Candida albicans

Critica\ Ca rbohyd rate com pD ne nt (by WElght) Percent Reduction after 6hrs of biofilm growth and 48hrs (24x2) Fluconazole C. pare_lpsilosis pr_oduce_d higher levels of matrix per cell than C. albicans and other
5 or Fluconazole + Tunicamycin Treatment. XTT incubation period of 30 min non albicans species (Figure 1)
55/:. Proteins/Glycoproteins
4

80.00% C. parapsilosis has less relative matrix mannan and this could explain the inability

a1,2-branched a1,6-mannans (85%)

of tunicamycin to affect drug susceptibility as shown in figure 2.

Percent Reduction

70.00
By 108 g J0B g 1o g T g T8, gy Ty 108, gy 108l *Future studies would be an analysis of other extracellular matrix components
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Biofilms were grown in 96 well polystyrene plate for 6 hours. Media was then removed and exchanged with either fluconazole, tunicamycin or a combination of both. XTT was used to quantify biofilms at 48 hours and read at OD 492. Data shown is 500
ug/ml fluconazole concentration.
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