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Pathogenic or potentially pathogenic fungi were identified

Aspergillus fumigatus, A. niger, A. flavus, Candida albicans, C. tropicalis,
C. parapsilosis, C. glabrata, C. dubliniensis, Cryptococcus spp.,
Rhodotorula spp., Dematiaceous fungi, Dermatophytes
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Environmental data layers

Type of datasets

Source

Layers

Application

Climatic datasets

Solar radiation

Temperature and
precipitation
Soil datasets

Physical properties
Chemical properties

Haevy metals

Water datasets

Sea salinity
Coastal eutrophication

Water temperature

https://globalsolaratlas.info

https://www.worldclim.org

https://esdac.jrc.ec.europa.eu
https://esdac.jrc.ec.europa.eu

https://esdac.jrc.ec.europa.eu

https://catalogue.ceda.ac.uk
https://sedac.ciesin.columbia.edu

https://data.europa.eu

Horizontal solar radiation

Monthly min, max, ave temperature; monthly precipitation

Dominant soil texture
CEC, BS, CaCOg, K, P, N, concentration; CN ratio; pH
As, Cd, Co, Cr, Cu, Hg, Mn, Ni, Pb, Sb concentration

Sea water salinity
Coastal chlorophyill-a concentration

Monthly water surface temperature

Sand data

Sand data

Sand data
Sand data
Sand data

Water data

Water data

Water data




/ MaxEnt analysis \

http://biodiversityinformatics.amnh.org/open_source/maxent/

Environmental dataset

4

Algorithm calculates the probability of
presence (suitability) of the analyzed
category for each value of the variable
in the environmental layer

4

Outputs:

- Map of suitability distribution of
the category

- Response curves of suitability to
each variable in the environmental
layers

- Contribution of each variable to

Qﬁnal model /

Data analysis

Number of occurrence points for each analyzed category of fungi

Filamentous fungi Yeast-like fungi
Fungal species/category Sand Water |Fungal species/category Sand Water
Aspergillus flavus 8 1 Candida albicans 5 2
Aspergillus fumigatus 20 Candida dubliniensis 3 2
Aspergillus niger 29 11 |Candida. glabrata 3 3
Aspergillus spp. 45 27 Candida parapsilosis s.1. 4 1
Fusarium spp. 20 4 Candida tropicalis 4 2
Dematiaceous 27 11 Candida spp. 21 8
Dermatophytes 10 2 Cryptococcus spp. 7 0
Molds 51 31 |Rhodotorula spp. 21 7
Yeasts 32 14

Categories including less than 8 occurrence points were not analyzed

51 different analyses

7 analyses using water occurrence points
(7 categories x 1 dataset group)




Aspergillus spp. in sand

Suitability in sand

Suitability in water

-

Water temperature + salinity

Average minimum temperature in December (°C)

Average minimum temperature in January (°C)

Average water surface temperature in May (°C)

Water chlorophyll-a concentration (ppb)

40000

Suitability in water

Water temperature + salinity + Chlorophyll A

Aspergillus spp. in water



Q
Q
vy
%
=
>
L
Q
n
<

1a3em ul Ayljigenis

-

pues ui Ajljigeying




Base saturation | [T | Vithoutvariable = L S — — I ——
With only variable ™
Cation Exchange Capacity - [ I | With all variakles ® Cd - I
C/Nratio - [ ] Co - I
CaCo3 |- I h ] Cr - I
K ] Mn - R
N Y e— Ni - I e —
Soil pH |- [ Po -
T Sb - I
. . . . . m 2 : Cu - [
0.0 0.2 0.4 0.6 0.8 1.0 12 14 ]
Regularized training gain 0?0 nlz 064 nfa nfa 1fo 1?2 1|4 1fa 1la
Regularized training gain
NESpUIISE Wi nspSIYIIUS_app_Saliu v vavavvass iR T T L) tOPHﬂZOESf - P

10— T

Cloglog output
Cloglog output
Cloglog output
e & @& & o o & o o
288 R & S8 8 5

oor : : L : i i i i 00 0.0F s L L H i i i
0 100 200 300 400 500 600 700 35 4.0 45 50 55 60 6.5 70 75 80 B85 90 [] 100 200 300 400 500 600 700
CaCO3 concentration (g/Kg) Soil pH Nickel concentration (mg/Kg)
075 F— T T T T T
Iy = I T T I T T T T T T L— Texture of soil surface
orr 1 0.70 F 0 No information
08 ] 1 Coarse (18% < clay and > 65% sand)
061 1 0.65F 2 Medium (18% <clay and 15% < sand < 65%)
- S § 1 - 3 Medium fine (< 35% clay and < 15% sand)
3 o ] a E] 3 6ok 4 Fine (35% < clay < 60%)
= > = 5 5 Very fine (clay > 60 %)
3 guf 1 o o7 o 1 ° } )
o £ 0 = 055k 9 No mineral texture (Peat soils)
= =1 ap
g 3 o 9] )
O qgar 1 Q0 06 o 1 ©
@ 5 ) g o 0.50f
o .8 () O
O oz = 1 0s 8 1 ©
Q 045
01 € : 04 1
o 040
00 o 1
- 0 1 2 3 4 8 8 7 8 9 1om 40 0 10 20 30 40 50 60 70 80 80 100 0.35
Nitrogen concentration (g/Kg) Phosphorus concentration (mg/Kg)




Aspergillus spp. vs. heavy metals
(Ni, Co, Sb, Cu, Pb, Cd, Cr, Mn, As)

Distribution at the mouths of the main European rivers



Aspergillus spp. model vs. species-specific models
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All molds Aspergillus spp.

Siutability in water
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Candida spp. in sand
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Candida spp. vs. climatic and water features Yeasts vs. climatic and water features




Yeasts vs. soil properties
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Molds vs. climatic and water features Yeasts vs. climatic and water features
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Climatic conditions determining spatial distribution of molds and yeasts in sand

MOLDS

Mild winters
Minimum temperature above 0 °C

Spores germination inhibited
at low temperatures
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Water features determining spatial distribution of molds and yeasts in water

MOLDS

Warm waters
Average water temperature above 18 °C
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Chemical properties of soil determining spatial distribution of molds and yeasts

MOLDS

High CaCO, concentration, basic pH, low
concentration of nitrogen, low or high
concentration of phosphorus

High efficiency of hyphae in the
uptake of low concentration nutrients

Low concentration of nutrients
advantages molds against plants

High basic pH advantages
molds against bacteria

Calcium uptake is important
for hyphal growth process

YEASTS

Basic pH, low concentration of nitrogen

High basic pH advantages
yeasts against bacteria

Low concentration of nutrients
advantages yeasts against plants
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Abstract A strain of Aspergillus niger isolated from a
meal-contaminated soil was able to grow in the preseace
of cadmium, chromium, cobalt, copper, and unusually
high levels of nickel on solid (8.0 mM) and in liquid
(6.5 mM) media. This fungus removed >98% of the
nickel from liquid medium after 100 h of growth but did
ot remove the other metals, as determined by inductive-
Iy coupled plasma spectroscopy. Experimeats with noa-
growing, live fungal biomass showed that nickel removal
was ot due to biosorption alone, as litde nickel was
bound to the biomass at the pH vahues tested. Further-

Once released to the environment nickel readily forms
complexes with many ligands, making it more mobile
than most heavy metals. While nickel is an essential ele-
ment at low concentrations for many organisns, it is tox-
ic at higher concentrations. As fittle as 0.34 M Ni inhib-
its the growth of Escherichia coli (Abelson and Aldous
1950), whereas concentrations between 0.1 2nd 1.6 mM
have been shown to inhibit the growth of various fung
(Adiga et al. 1961; Gadd 1993; Kumar et al. 1992;
Mohan and Sastry 1984). Because of its toxicity, drink-
ing water standards mandate nickel concentrations below

Cadmium Uptake by Yeast, Candida tropicalis, Isolated
from Industrial Effluents and Its Potential Use
in Wastewater Clean-Up Operations

Abdul Rehman - Muhammad Sohail Anjum

Recdtd: & Noverilior 2008 Acoophil 23 Maecti 200 /Pubilistiod vallcis 4 Apel: 2000

© Springer Sci + Business Madia B.V. 2009

Abstract This study is aimed at assessing the ability
of metal-resistant yeast, Candida tropicalis, to uptake
cadmium from the liquid medium. The minimum
inhibitory concentration of Cd>* against C. tropicalis
was 2,800 mg L', The yeast also showed tolerance
towards Zn®" (3,100 mg L™ '). Ni** (3,000 mg L '),
Hg®* (2,400 mg L"), Cu®* (2300 mg L"), Cr*"
(2,000 mg L"), and Pb>* (1,200 mg L"), The yeast
isolate showed typical growth curves, but low specific
rate of growth was observed in the presence of
cadmium. The yeast isolate showed optimum growth
a1 30°C and pH 7. The metal processing ability of the
isolate was in a medium

100 mg L' of Cd*". C. tropicalis could decline Cd**
57%, 69%, and 80% from the medium after 48, 96,
and 144 b, respectively. C. rropicalis was also able o
remove Cd”* 56% and 73% from the wastewater after
6 and 12 days, respectively. Cd produced an increase
in glutathione (GSH) and non-protein thiol levels by
146.15% and 59.67% at 100 mg L' concentration,
respectively. Metal tolerance and accumulation Iogcmer
with changes in the GSH status and

v Cadmium - GI jone - i
inhibitors - Candida tropicalis - Bioremediation

1 Introduction

Heavy metal contamination due to natural and anthro-
pogenic sources is a global environmental concem.
Release of heavy metal without proper treatment poses a
serious threat to public health because of its persistence,
biomagnification, and accumulation in the food chain.
Most of the heavy metals like chromium, cadmium,
lead, mercury, and copper are highly toxic for almost all
the living organisms. The health of people living near
the dumping grounds is also being constantly affected
by the metal contamination of food and drinking water.
A number of studies have elaborated the effects of
heavy metals on animals, plants, and human health
(Unger and Roesijadi 1996: Chipasa 2003; Chisti 2004:
Cocurdassier et al. 2004).
Cadmium (Cd) is a heavy metal contaminant in the

under Cd exposure were studied in C. tropicalis.

Itis used in the industry for
a number of applications. including




Conclusions

o

/On the basis of the species distribution analysis carried out using the data collected during the
Mycosands study, the major differences were observed between Aspergillus spp. and Candida
spp. groups, that corresponded to the same differences observed between molds and yeasts.

Therefore the observed differences in distribution seem to be determined by characteristics
that distinguish molds from yeasts such as morphology and ways of reproduction and

\dispersion. /

This study provides indications about parameters and limits useful to determine the quality of
beaches and recreational areas along shores

This study provides indications about the geographical areas where beaches could be
potentially exposed to the presence of fungal pathogens
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