Martin Seinturier — Fall 2024, Period 2

Diversity and Evolution of Microbial Eukaryotes

Lab 1 Report — Mucor sp.

Introduction:

Fungi is one of the most successuful evolutionary group of eukaryotes existing. Some of
them are well known from the public due to the large mushroom they form, the use of yeast
in alcoholic beverage, in fermentation, in cheese etc. Some are pathogenic for humans but
others are necessary for our crops to grow. They are spread in every environment, and are
much more abundant than metazoans. However, their diversity is largely unknown as most of
them are under filamentous form and they are also largely under studied. The goal of this
practical was to isolate fungi from environmental samples and establish a pure colony using
cell biology techniques and bioinformatic analyses to identify them.

Sampling:

The water and soil samples were collected at Ekebydammen the 11th of November at
position 59°50'42"N 17°35'48"E. The soil sample was collected at the bottom of a lime tree,
in a clayey and hard soil, below dead leaves (Figure 1).

Figure 1: Collecting points of earth sample. Circled in red, the precise point of collect

Methods :

Working in sterile environment, a small amount of soil was placed on two agar plates, one
with YEPD, the other with PDA both containing chloramphenicol, an antibiotic. After 3 days
of incubation at 30°C, some grey and whitish, mold like structures were growing on both
plates. From one sample on the PDA medium, a first attempt of selection was performed on a
new agar plate. Three more days of incubation revealed that the first attempt to isolate a
single colony failed, probably because too much extract was spreaded on the agar plate. A
second attempt led to more convincing results (Figure 2). Some extremities of moldy



structures were pulled out and observed under the microscope with a cotton blue staining.
Pictures were taken (Figure 4 and 5).

Figure 2: Fungal plate used for DNA extraction

Once a pure culture was obtained, a DNA extraction was performed in Chelex-100. For the
following PCR reaction, ITS1 was the forward primer and 1TS4 the reverse one. ITS stands
for Internal Transcribed Spacer, a region between the small sub-unit ribosomal RNA and the
large subunit ribosomal RNA genes that is commonly used for fungi identification. PCR
products were separated on an agarose gel according to the size of the fragments. Once
controled with electrophoresis on gel, the PCR products were sent to sequencing.

Identification :

To begin the identification, the nucleotide sequences must be cleaned to generate a consensus
sequence. The clean sequence is 577 bp. Then, using the BLAST tool from NCBI, we can
load similar sequences to the one we collected. The consensus sequence showed a 98.68 to
99.12% similarity with the species Mucor circinelloides. The reference sequences, the
consensus sequence and the similar ones found from BLAST were aligned in MAFFT. Once
all the sequences aligned, a phylogenetic tree was generated using the software IQTREE, and
iTOL to visualize it (Figure 3). This tree was rooted with Cryptomycota as the outgroup.
High bootstrap values (98.4) at the node giving rise to both Muromycotina and the genus
Mucor tell us with strong evidences that our sequence belong to a member of this genus.
However, closer to the leaves of the tree, we can see low valus (0), meaning the monophylly
of Mucor circinelloides is not supported and so that we can’t place our sequence as belonging
to this species.
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NR 1195521 Crypeamycata Rozala allorycs
HR 1476501 Cryptomycoes Razela mizocksmati

R 1523021 Zoopagomyealns Ramicandalabar brovisoans
R 1E6200.1 Zocpagomyealns Ramicandalabar tiwancnsis
R 119582 1 Crytrisiomycota Toramycos subanguosum
HR 118584.1 Cryirisiomycota Bocthiomyces macrmporsus
HR 1116641 Mucoromycoting Umbclapsis dimarpha

R 137072.1 Muccenmycoting Umbalopsis angularis

NR 1036281 Mucoromycoting Backusela creina

NR 172853.1 Mucoromycoting Backusola parvicylindrica
NR 126116.1 Mucor cirinalioites

FNB50639.1 Mucar croinalicides

JFTZ3557.1 Mutor circinelioicis

JNZ05061.1 Mucor croinglicices

AYZ43543.1 Mhutor Circineiioics

HO 1546041 Mucor cirvingl ki das

Assembled

MHESETSE 1 Mucor chanidius

NR: 1581441 Mugar clank
JH20EATEA Mucor clanidis

NR 159896.1 Mucar peaudacircinaloises
JN2053TS.1 Mucar wariicolumaliahs

NR 1035281 Mugor

3

MHESEZES 1 Mucor haiien
FMEGDEA3. 1 Mucar ramasissimus.
NF 1261271 Mucor kesitanicus

FNES0684.1 Mucar croinalicides

MWSTT2565.1 Elisomyces snomals

MHESTTOS.1 Ellsomyces anamalus

R 1698351 Mucor alramaentanius

JH205804 1 Mucar samantadus

HR 1581671 Mucor pseudabsiianicus

MF4S5055.1 Mucor peeudabsifanicus

HR 1261361 Mucoromycoing Mucor griseocyancs

MHES45TD.1 Mucer grissacyanus

NR 126123.1 Mueaeomyzcting Mucar janssanii

R 126123.1 Mucor anssani

R 14£808.1 Basidiomycaln Tremallamycates Vishniacozyma dmennac
NR 168771.1 Basidiomycala Tremalkamycates Vishniacazyma kurzmanii
NR 073218.1 Basidiomycals Tremellamycates Sakozyma fava

NR 1287741 Basidiomycale Tremellamycates Sakozyma paraflava

HR 165385.1 Ascormycala Saccharcmmyoes pasionanus

HR 1653841 Ascormycala Saccharceryces bayanss

NR 147458, 1 Ascomycatns Dathiseony Curvulria

HR 1306531 Ascorycales Dathideomycains Curvuliri pseucon busts
HR 135112.1 Ascomycotes Dothidaomycates Allomaria bumsi

HR 137851.1 Ascomycales Daothideomycains Allemara sanadonicola
HR 170730.1 Ascomycales Loatomyrates Cadaphars achingta

HR 1111501 Ascomycates Loatiamycalos Cadophara maini

HR 121306.1 Ascomycales Loatomynstes Lechumicala varucoss

HR 121307 1 Ascomycales Loatomynstes Lechumicala minima

R 1473621 Ascomycales Dothiceomycains Aurecbaskdiom namitian
NR 1£7323.1 Ascomycales Dathiceomycalas Aurectasidiem subglacaia
R 1196551 Ascomycotes Dothidoomycstes Cladosparium hartaraides
NR 1112701 Ascomyceles Dathiceomycetes GRoosponum sianes

NR 147428.1 Ascomycales Ewaliomycates Talarmyoes thallncensis
HR 1474381 Ascormycales Ewraliorycalns Talaromyces gii

HR 163668, 1 Ascorycata Eurctiomyceios Aspergilius foatidus

NR 111348.1 Ascomycata Eurcbiamycatas Aspargiis nigar

NR 119814.1 Ascomycotes Eurctiomycotes Panicillum ammacuannse
NR 119813.1 Ascomycotes Eurctiomycotes Panicilium woirsi

HR 1116281 Ascomycales Euratiomycoies Exaphlala lacus

NR 1116712 Ascomyatis Euratiomyciies Exaphiaka horghan pensis
HR 121501.1 Ascomycal oy Krafia

HR 1116341 Ascomycaies Euratiomycoios Knuta andospara

R 138428 1 Ascomycales Sordariomycotes Trichadmma uriakonse
R 1428791 Ascomyceles Sordariomycotes Trichademma aifi

HR 121320.1 Ascorycales Sordariomycotes Fusarium asisficum

NR 1212031 Ascorvyceles Sordaromycetes Fusarium boothil

NR 103582.1 Ascoryceles Sordaromycetes Neuraspora udagawas:

NR 1601221 Ascoryceles Sordanomycetes Neuraspora ineclata

NR 14£832.1 Ascomrycales Sordanomycetes Chastomium megalacarpum
R 1428341 Ascomycales Sordanomycetes Chastomium madrasansa
NR 156503.1 Ascomvycales Sordanomycetes Neoschizathocum glutinans
R 156508.1 Ascomvycales Sordadomycstes Schizathecium muliigilasum

Figure 3 : Phylogenetic tree. The tree was built using the 25 most similar sequence, and the
sequences from the ITS database. ”Assembled" in red is our sequence 1o identify.



The genus : Mucor sp.
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Figure 4 and 5 : Mucor sp. observed under the microscope. The dark structures are sporangiophores producing
zygospores in white

In fungi, the phylum Zygomycota is itself divided into trichomycetes and zygomycetes.
Zygomycetes contain the genus Mucor with about 3,000 species (Karimi and Zamani). These
species are found in the soils, digestive systems, plants. Some species can be at the origin of
rare fungal infections called zygomycosis. They have sexual and asexual reproduction where
specialized structures called sporangiophores produce sporangiospores (Figure 4 and 5).

With the pictures taken with the microscope, the size of the sporangiophores was estimated to
be roughly 200 um and the spores less than 10 um. At macroscopic scale, the fungi look like
grey mold of 1 cm maximum approximately.

Studies performed on Mucor indicus by Karimi and Zamani showed that the species can also
reproduce like yeasts do, by budding. This species is under studied for its production of a
variety of metabolites (Karimi and Zamani) such as ethanol, fermentated food including beer
and soy beans in Asia, chitosan, a polymer from the fungal cell wall with several applications
in medicine and industry, and a source of food for farming fish.
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