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The algae collection at the University of Naples
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Key peopleKurthBeth and Aldo Merola

Research project: to study the flora and microflora of
thermo-acidophilic environments (pH<3.0) surroundi
Naples. The singleelled alga&Cyanidiuncaldarium
became the focus of these studies.

Professor Aldo Merola (1




ACUF .

Cyanidiuncaldarium

In 1933, LothaGeitler(University of Wien)
describedCyanidiuntaldarium, a singteelled
alga initially attributed to the&Cyanophyceagoday
Cyanobacteria.
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The taxonomic position of this alga has changed over
time, until it found its definitive place among the red
algae (Rhodophyta)

L.Geitler18991990

Cyanidiuncaldarium



Cyanidium
caldarium

C.caldariumwasconsidered
the dominanteukaryotic
component ofmicrobial
communities of acid
geothermalenvironmentsat pH
0.2-2.0, andat temperaturesup
to 60°C



Acidic geothermal environments resulting from sulfur

Acid geothermal mineral oxidation are widespread on Earth
environments

(red lines and dots in the figure)




Low pH environments in ItalyGeothermal sites

Hot springs Fumaroles Solfataras

Hot waters Vents made by different Mainly sulphur gases emittec
volcanic gases and vapours with vapour
Heat >90°C
C®, SOn H2S, HCI, and HF.
Acidity act.as niches for
acidophilic microorganisms

ACUF .



A sulphurdeposits are located mainly in
Sicily and the Marche and Romagna
basins. The geological reason for the
abundance oSulphuris the presence
of the gypsumsulphurformation, due
to a long phase of evaporation in the
Mediterranean Sea that occurred
about 6 million years ago

https://www.valcesano.com/blog/storige-tradizioni/minieradizolfe '

visitadicabernardi

ACUF _

Low pHENnvironmentsin ltaly: sulphurmines

GillOvens 55
Cassibilesulphurmines Sicily =
ACUFexpedition 1975
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Theculturecollectionof algaeatthe Federicdl
University of Naples and was initially planned as
a collection ofCyanidiumcaldariumGeitler(sensu lat
strains from different low pH environments of Italy.

R A systematic survey of more than 60 sites was und
bet ween 1972 and Cyadidibw
strains were isolated, becoming the ACUF core.

19734 -The first ACUF staff



EXxploring low pH environments of Italy (19¥277)

200

Fig. | - Geographic map of peninsular Italy ad Sicily. The numbers indicate the sites of prevenance of the strains




Y &F NPT T 2 an G D T O T - T SRS T ST ~ =
. . SR e TNy . ~ -
. 5 & J ey . - - - R
v . - h3 %
- x5
» 4 - ¥ : .y
. e ot > b .d- S5 N -
{ LY N a2 e A
P . SR - -—
e o, )
—_— - AW, " i o




Sampling along a pH and
temperature gradient

In each hot spring pH, temperature, salinity, heavy metal concentration
are highly variable, depending on a number of different factors.

This influences the diversity of microbes found in each location,

from extreme tolerant-to extremophile
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Twomalnachievements

A 1. Cyanidiuncaldariumlived togheterwith two other species
new to sciencehat were describedoy R. Taddel and
coworkers Galdieriasulphurariaand Cyanidioschyzomerolae

A 2. in low pHenvironments wheretemperatureis lower than
30 °C, a large array aohicrorganismghrieves alsoat verylow
pHvalues(0.6-1.5)

ACUF .



979-1982 sampling in other Continents

In the late 1970s, the collection began to collect Cyanidiales from other
Continents. An ACUF staff collected algal samples in Central America. From
these samples were isolated strains that have been maintained in the

collection ever since.
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De Luca et al. (1977, 1979)

ayon de Auachapan (El Salvador)
Gambardella et al. (1980)

Azufres e Cerro Prieto (Mexico).




The expedition of Professor Paolo De Luca
to Mount Lawu, Java (Indonesia) led to the
collection of new Cyanidiales strains




¥ E = Eyjafjallajokull |
M = Myrdalsjdkull
T = Torfajokull
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Iceland 20051 Ciniglie

ST 1c Gunnhuver
ST2¢ Seltun
ST3¢ Heragerdi
ST4¢ Niasjvellir
STx Geyser
ST6C Viti

ST7¢ Bijarnaflag
ST8 Landmannalaugar




Ciniglia, lovinella

Diyarbakir-Cermik (SET-CE)
Siirt-Biloris (SET-BI9
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Vulcano Nemrut ( CET-NE)

Vulcano Tendurek (CET-TE)

Agri-Diyadin (NET-DI)

Manisa-Kula (SWT.KU)

Manisa-Salihili e Kursunlu (SWT.SL)
Manisa-Sart (SWT-SR)/Aydin-Germencik
(SWT-GE)




A2021-present

A ACUF joins th€oevolveproject (leading scientist
prof. DonatoGiovannell)

A Coevolve funded by EU ERC Starting Grant,
studies theco-evolution of biogeochemicaHy
relevant proteins and trace metal availability in
extreme environments

A New hot springs and volcanoes from different
Countries (Argentina, Chile, Iceland) have been
visited and sampled.

ACUF

Ce Eyolve
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riginal isolates collected
RS a ndal 9800:¢
ourceof ACUF: they were

ted by serial dilutions.
erisolationtechniques
assinglecellspicking by

or drivenby FACS.

Strain isolation procedures

SAMPLING selective media for growth in
solid, liquid and nutrient
starvation media (Allen, BG11 L STAKEHOLDERS /
and BEM) CUSTOMERS
v l
ISOLATION T
plate streaking
l ACUF official website
www.acuf.net
handling isolation and and
binocular microscopy axenic culture 1
PCR with species-
specific primers DNA EXTRACTION i
and for
endenuclease l *
restriction
PCR amplification with
oppartune barcoding markers pigment analysis
s
nBLAST ACUF database
Saquancng SEARCH
deposit sequences in
species confirmed  [* GenBank
check from the start ne yes PHYLOGENY tree




ACUF presently maintains about
1000 strains

At least 3/4 of the strains kept in
the collection are tolerant to one
or more extreme conditions (low
PH, temperature, drought).

ACUF main mission is to
preserve and study the microbial
biodiversity of extreme
environments

ACUF .

ACUF

ACUF strains

Cyanobacteria Chlorophyta




Faclilities and culture
maintenance

SARA AT,
A Most of ACURtrainsare maintained in glass
tubes at a range temperatures between°22and
24°C with various solid culture media as-AG,

BBM and Allen (using Agar as solidifying agent).
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A Few strains are maintained in liquid cultures at a
temperature of 18C. Cultures grow at an
irradiance of 30 umol photon #s! with a 16:8 h
light-dark cycle.

A Under these conditions, transfers are made
routinely every 23 months.
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Cryopreservation facility

A Part of ACUF strairis alsopreservedn the cryopreservatiorfacility, recently
Implementedthanks to funding from SUMIRRI project.

A All the laboratory tools and materials are stored in the cryopreservation facility:
A This facility includes:

A 3-80°C freezers

A 1 c150°C freezer

A 2liophylizers

A 1 CryoMedControlled Rate Freezer

A 3 Liquid nitrogen cell cryopreservation dewars

ACUF



Not one
Galdieria
species, but (at
least) seven!
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Biomasgroduction facilities

A For producing largeolumesof cultures ACUFs
providedwith growth chambersanddifferent
typesof photobioreactors




Research at ACUF
extremophiles and extreme
tolerant strains as
biotechnological tools




Exploiting the potential of
Galdieriafor biotechnological
applications: culturomics
approaches




Design and model of a biorefinery to fully exploit
protein and sugar fractions from the extremophile
microalgaGaldieriasulphuraria
(Marra et al. 2024)

Modelling Galdieria growth and productivity in

flat bioreactors



Exploringthe biotechnological

potential of G.sulphurariastrains A Coculturesf bacteriaand G
from Ansantovalle.y(IFaly), the sulphurariaisolatedfrom
largest natural emission of low samplescollectedalong
temperature CQ[iCh gases, frqm _ AnsantoValley for carbon
V2Yyn@2t OF YyYAO Sy Qi@ YSYUZ SO
measured inthe Earth(chiodini et al.

2010)
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Massculturesof
extremetolerant
strains In
aquaculture

A Viridiellafridericiana

A Dominik Refardt - ZHAW School of Life Sciences and
Facility Management
Institute of Natural Resource Sciences- Switzerland
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