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From the Office
Hello All,
Welcome to issue #3 of the BMS newsletter.
Autumn creeps on and the foray season gets under
way.

Contents
BMS Bursary Reports

Pgs. 4 -7

We have reports from the recent BMS Main Scientific
Meeting held in Manchester and from UK Fungus
Day inspired events in Aberdeen. We also have
some wonderful images from the 2nd Thailand
Schools Competition, supported by the BMS, which
as in 2014, was very popular and well attended.

THAI SCHOOLS MYCOLOGY
COMPETITION

Pgs.8 - 11

SURVEY OF ROSS-SHIRE

Pgs.12 -13

Hopefully everyone reading this has had the
opportunity to enjoy one of the many UK Fungus Day
events that took place across the weekend of the
10th & 11th of October. We would love to hear from
you which items or aspects you really enjoyed, and
which areas you feel we could improve on or focus
more attention towards.

Aberdeen’s Open Doors Day

The BMS Autumn Open Meeting will take place on
Saturday November 28th at the Jodrell Laboratory
within Kew Gardens. (Page 22)
During the long lunch break, the BMS AGM will be
held and all BMS members are invited to attend this.
It will start at 12:20pm approximately.
The BMS Office Assistant, Joel Hacking, will be
leaving the BMS office at the end of October to
pursue Conservation Projects, and we all wish him
well.
As ever, if you have any suggestions for items to
include in the newsletter we would love to hear them.

The Invasive Fungus’:
BMS Main Meeting Report
(MFIG)

Official Launch of
new Centre of Excellence

Pg.14

Pgs15 - 17

Pgs. 18 19

Foray & Workshop
Booking Procedure

Pg 20

Field Meetings 2015

Pg 21

BMS Autumn Open Meeting

Pg 22

Royal Society Meeting
7th - 8th March 2016

Pg 23

The BMS Office Team
mycologistnews@britmycolsoc.info

Norman Porrett
Administrator BMS Office
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Joel Hacking
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BMS Bursary Report
Wioleta Halas BSc Biomedical Science
10-Week Undergraduate BMS Bursary Project
Cranfield University/University of Bedfordshire
Supervisor : Prof Naresh Magan

“Comparative analysis of the FUM1 gene in Fusarium species using a
combination of PCR, DNA sequencing and Bioinformatics”
The FUM1 gene is a part of the fumonisin biosynthetic gene cluster (FUM) responsible for
fumonisin production in Fusarium species. FUM
cluster is composed of 15 (Proctor et al., 2003) or
as some more recent studies claim 17 coregulated genes (Stepien et al., 2011). FUM1
gene encodes a polyketide synthase which has
been suggested as a key gene in the cluster. Disruption, mutation or lack of FUM1 has been linked
to fumonisin non-production in some Fusarium sp.
strains (Proctor et al, 2006).

Introduction
I have had the privilege to take part in a 10week undergraduate bursary project funded by
the British Mycological Society as a collaboration
between Cranfield University and the University
of Bedfordshire. My undergraduate experience
has mainly concentrated on bacteria and this was
an excellent opportunity to work with fungi. The
current project focussed on FUM1 gene associated with mycotoxin production across certain
Fusarium species. The research allowed me to
get an insight into the molecular techniques and
bioinformatics tools involved in fungal comparative studies.

There is some evidence claiming correlations between the host plant and FUM1 gene polymorphism in Fusarium spp. (Stepien et al., 2011).
Aims
The main objective of the study was to amplify and
sequence a part of the FUM1 gene originating
from a range of Fusarium isolates to assess the
extent of genetic diversity. The sequence data
would serve as a means for bioinformatics analysis
by performing multiple sequence alignment allowing comparison of the sequences between the
Fusarium proliferatum and F. verticillioides as well
as the identification of differences in individual isolates.

Ms. W. Halas, Prof. S. Sreenivasaprasad and
Prof N. Magan (BMS President 2011-12) in the
laboratories at the University of Bedfordshire

Materials and Methods
Fusarium isolates, growth conditions and DNA
extraction
A set of 14 isolates were selected for the study
covering host and geographic diversity. The cultures were grown on potato dextrose agar and
broth at 20°C. Fungal DNA was extracted using
two different techniques: a chelex100 broad method and GenElute Plant Genomic Miniprep kit
(Sigma-Aldrich).The DNA quality was tested by
positive amplification with ITS primers.

Project Background
Fumonisins are polyketide mycotoxins produced
by the Fusarium species occurring in economically important crop plants like maize, wheat and
various cereals. Consumption of food products
contaminated with fumonisins has been associated with the development of esophageal cancer, neural tube defects and hepatotoxic effects
in humans (Proctor et al, 2006).

PCR amplification, DNA sequencing and
Bioinformatics
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PCR amplification of FUM1 gene fragment was
performed using 4 sets of specific primers identified in the literature. The most efficient primers
were used for scaling up the PCR reactions and
the amplicons were purified using a commercial
kit (QIAGEN). The amplicons were sequenced
using an ABI automated sequencing system.
Fasta files of the data were employed to perform
multiple sequence alignment using ClustalW2
programme available through the EBI website.

(A)

Results and Discussion
Standardization of DNA Extraction and screening
of FUM1 Primers
A simple and rapid chelex-based method as well
as the commercial kit worked equally well in extracting PCR amplifiable DNA as demonstrated
by positive amplification with ITS primers. However, the use of a commercial kit provides DNA
of higher quality and concentration that is essential for certain applications. Subsequently, 4 sets
of primers were tested in PCR with various F.
proliferatum and F. verticillioides isolates, an unidentified Fusarium isolate and a F. oxysporum
isolate serving as a negative control.

(B)
Conclusions
The bursary project enabled me to gain experience
in fungal biology and genetics skills and theory.
This invaluable experience will enable me to successfully start a PG-R programme in fungal environmental biology. I will be able to utilize the
knowledge and skills I have gained during the process. I would like to thank the BMS for giving me
the opportunity to participate in the project.

The primer pair FUM5F and FUM6R primers was
most efficient and consistently amplified a FUM1
gene fragment of approximately 419bp and no
non-specific bands were observed. There was no
amplification with the F. oxysporum isolate (NL70
-7 isolate) characterized by lack of FUM cluster
including FUM1 gene. This pair of primers was
selected for scaling up of the PCR reactions to
50 µl for sequencing of the amplicons.

Acknowledgements
I would like to thank Professor S. Sreenivasaprasad for his insightful support along the whole
process as well as Professor N. Magan for providing the Fusarium isolates and his kind help with
relevant literature. I would also like to acknowledge
the staff at the University of Bedfordshire for their
technical support and the British Mycological Society for the Bursary Grant.

DNA sequencing and Multiple sequence
alignment
Each PCR product was purified and assessed
through gel electrophoresis to determine the final
product concentration. For each isolate, 100ng
in 10µl was used for sequencing.
Multiple sequence alignment of the data from
each isolate was performed using ClustalW2.1
programme available on EBI. The length of the
FUM1 gene fragment sequence varied between
383 and 386bp (e.g. Fig.1).
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BMS Bursary Report
Student:

Bihe Chen, Supervisor: Dr Rebecca Hall (B-Ham University)

‘Combinatorial environmental sensing in Candida glabrata’
Candida glabrata is the second most common yeast pathogen in humans after Candida albicans. C. glabrata causes
candidiasis, which can range from superficial skin infections
(thrush) in immune competent individuals, to life-threatening
systemic disease (candidemia) in immune compromised patients. In the past, C. glabrata research has been neglected,
but the inherent resistance of C. glabrata to current antifungal
drugs (including the azoles) has increased the prevalence of
C. glabrata infections.
The fungal cell wall is the first point of contact between the
microbe and host cells, and is therefore a key consideration
when increasing our understanding of host-pathogen interactions.

Bihe Chen

During colonization and infection the fungus is exposed to a wide range of environmental conditions,
including temperature, pH, CO2 partial pressures and communication molecules from microbes that
comprise the natural flora. Currently, we have little knowledge of how these environmental conditions,
either individually or in combination impact on the fungal cell wall and how these changes might influence host-pathogen interactions. Therefore, the aim of my project was to identify how combinations of
different environmental conditions affect the cell wall components and immune recognition of C. glabrata. These data will shed light on the role the niche environment has on disease progression.
I decided to focus my attention on how pH and quorum sensing molecules (QSMs) either individually
or in combination affect C. glabrata. Compared to C. albicans, C. glabrata grew less at extreme pH
conditions (i.e. pH2 and pH8). The addition of bacterial QSMs appeared to inhibit the growth of C. glabrata, more than the fungal QSM, farnesol. To gain indirect evidence whether the selected conditions
affected cell wall remodeling, I quantified the activation of the key cell wall integrity, and stress sensing
pathways. Both Mck1, which controls the cell wall integrity pathway, and Hog1, which controls cell wall
response to osmotic stress, showed differences in activation status under the different environmental
conditions. Therefore, I next sort to identify if the cell wall architecture differed under the selected conditions. Using the Alcian Blue assay, I was able to show that the acid liable fraction of the cell wall (the
phosphomannan) differed between the environments. Work is still in progress to identify if these modifications in cell wall structure, induced by environmental conditions experienced within the host, affect
the innate immune response of C. glabrata.
As someone who has learned a lot and benefited so much from this research project, I would like to
give my heartfelt thanks to my supervisor Dr. Rebecca Hall for her unfailing support and guidance every step of the way. I'm also very grateful to Professor Robin May for his generosity to have me in his
lab, and also the entire May lab for their help and support. Last but not the least, I feel very lucky to be
chosen by the British Mycological Society for this summer bursary. It has been a very precious experience to get training in a laboratory environment, and learn the principles of scientific research.
I hope there will be more talented undergraduate students benefiting from such bursaries in the future.

Bihe Chen
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BMS Bursary Report
Adaptation to environmental stress by evolution of non-genotypic
heterogeneity within fungal populations
Student: Will Bailey
Supervisors: Prof. Simon Avery
For eight weeks during the summer I undertook a
placement in the Avery lab, which is part of The University of Nottingham’s fungal biology group. I joined
an existing project where the aim is to investigate a
characteristic of organisms called ‘Non-Genotypic
Heterogeneity’ (NGH), also known as ‘Phenotypic
Heterogeneity’. NGH is when phenotypic differences
are seen in a group of genetically identical organisms. While the individual phenotypes are not heritable, the capacity to generate NGH can be heritable
and is thought to be due to genes that control the
amount of gene expression noise. The project I
worked on specifically looked at the possibility of experimentally evolving, in-vitro, strains of yeast that
had increased NGH by growing them in the presence
of a stressor. This may be possible because it is
thought that NGH is an advantageous attribute that
helps organisms deal with changing stresses in their
environment by producing a wider range of phenotypes.
My role was to investigate wild type S. cerevisiae strains that had been evolved in the presence of a
zinc stress. The method I used to measure NGH was to spread and grow strains on agar across a
range of concentrations of zinc and count the number of colonies that had grown after 14 days. This
data could then be used to make graphs of survival curves. At the points when fewer and fewer colonies are surviving as zinc concentration increases, the steepness of the curve indicates the level of
NGH. Shallower survival curves (when the yeast colonies don’t all die simultaneously) are interpreted
as having higher NGH, as there is a wider range of resistance within the population.
I faced challenges with getting the zinc to be active in the complex nutrient mix that the yeast needed, possibly due to its tendency to precipitate out of solution and complex with components of the
growth medium. However I improved upon the technique – now acidifying the solution to improve
solubility – and this seemed to have made the method much more reliable for my investigation and
also hopefully for future ones. My results so far were inconclusive in testing the hypothesis of the project (that the zinc-evolved strains will have higher NGH), possibly due to the challenges mentioned
previously, but a large amount of data remains to be processed as growth of the yeast colonies is
assessed after weeks (after the end of my placement) at the higher zinc concentrations.
In addition to the methods described above for my funded project, I was lucky enough to gain experience in several other experimental techniques including PCR, flow cytometry, fluorescence and timelapse microscopy and bioscreens. I also had some exposure to a fungicide development project that
was simultaneously occurring in my lab, and gained information about the rest of Nottingham’s fungal
group activities though lab- and broader fungal group meetings which I was allowed to participate in.
I give massive thanks to the BMS and my colleagues in the Nottingham lab, who have allowed me to
gain so much experience which I know will be enormously valuable both going into second year of
my degree and in securing a sandwich placement in my third year.
Will Bailey
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BMS CO-SPONSORS SECOND THAI SCHOOLS MYCOLOGY COMPETITION

International Workshop and Symposium on Mycology in South East Asia
Khon Kaen July 26-29th 2015
Following the success of the 2014 Thai schools mycology competition, timed to coincide with IMC10
held in Bangkok, BMS decided to sponsor the competition for a second year
to coincide with the
International Workshop and Symposium in Khon Kaen, Thailand on 26-29 July this year. The cosponsors were MiSAC, who organised the competition and IPST (part of the Thai Ministry of Education) who were responsible for administration and covering the winners’ expenses for the award ceremony.
The competition, entitled ’Fungi and Healthy Living’ was aimed at the 16+ age group and drew entries
from across Thailand. Not surprisingly, most entries focused on the Asian traditional use of such fungi as shiitake, Ganoderma lucidum, Pleurotus sajor-cadu and Hericium erinaceus for enhancing the
immune system, improving the functioning of organ systems and similar functions.
The prize money of 40,000 Thai Bahts was divided between 1 st, 2nd,3rd prize winners and five entrants
who were highly commended.
The winners, accompanied by their teachers, attended the meeting’s opening ceremony and the keynote talk by Prof Roy Watling before being awarded their prize money by representatives of the sponsoring bodies. This was followed by a poster session where the school students explained, in English,
their choice of fungus.
Margaret Whalley
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BMS CO-SPONSORS SECOND THAI SCHOOLS MYCOLOGY COMPETITION
The winning posters

First prize
“Shiitake and longevity” presents benefits of shiitake in
preventing diseases, enhancing the immune system,
and maintaining proper functioning of organ systems.

Second Prize
“Ling zhi for good health” presents benefits of Ling zhi in
improving functioning of organ systems, including nervous system, endocrine system, and immune system.

Third prize
“Grey oyster mushroom: disease-preventing
food” presents benefits of grey oyster mushroom,
particularly from Selenium and potassium, in reducing risks of several diseases, as well as promoting proper functioning of organ systems.
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BMS CO-SPONSORS SECOND THAI SCHOOLS MYCOLOGY COMPETITION
(continued)
The winning posters

Highly-commended prize
“Yamabushitake and disease prevention” presents
various medicinal benefits of Yamabushitake that are
related to cancer, skin diseases, and brain health.

Highly-commended prize
“Champignon: magic button” presents various benefits of Champignon, including viral resistance, cancer
prevention, and mediating hormonal change during
menopause.

Highly-commended prize
“Healthy living with straw mushroom” presents
nutritional benefits of straw mushroom, as well
as its roles in reducing risks of diseases and
promoting proper functioning of organ systems.
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BMS CO-SPONSORS SECOND THAI SCHOOLS MYCOLOGY COMPETITION
(continued)
The winning posters

Highly-commended prize
“World-renowned Ling zhi” presents benefits of
Ling zhi in reducing symptom and progression
of cancer.

Highly-commended prize
“Astraeus hygrometricus: tiny but mighty”
presents medicinal benefits of Astraeus
hygrometricus, including antioxidant and
anti-inflammatory properties.
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Small Grant - Report

MYCOLOGICAL SURVEY OF ROSS-SHIRE
Bruce Ing

Background
During the past 50 years the writer has been visiting West and East Ross (v.c. 105 and 106) regularly
and since 2010 has been living in Ullapool. The idea of producing a provisional mycota for the area
has been fermenting all this time. However, the task is huge. The old county of Ross and Cromarty,
sandwiched between Sutherland to the north and Inverness-shire to the south, has an area of approximately 6500 km2 and although the present boundaries are different the vice-counties follow the
historical territory.
The west is underlain by the oldest rocks in Europe, of Lewisian and Torridonian age, and these are
mainly sandstones and metamorphic rocks. There are some outcrops of Cambrian limestone and
these are of great ecological importance. There over 50 mountains exceeding 3000 ft in height. The
east is less mountainous and is mainly over Moine schists and Devonian sandstone. Much of the
uplands are covered with species-poor blanket bog.
However, the coastal regions are rich in Atlantic woodland, including Caledonian pine, a few scattered areas of ash and oak, much birch woodland, rich in Cortinarius species, and significant areas of
alder and hazel. There are several good quality and dune sites.
The area is contained within 98 10 km squares of the National Grid, 31 of which are entirely in Rossshire, the others have between 3 and 95% in the county. As well as the semi-natural habitats there
are a few towns, with gardens, and a scattering of villages of moderate size. The famous gardens at
Inverewe and Attadale are in the region and there are five National Nature Reserves. Much of the
native woodland has been replaced by, now mature, coniferous plantations and some of these have
been colonised by fungi typical of native pine woods
The area has not been neglected by mycologists in the past but their studies have largely been concentrated on the native pine forests around Loch Maree and the deciduous woodlands near Kishorn.
The British Mycological Society has held several forays in the county: in 1964 it hosted a European
Mycological Congress foray at Strathpeffer (east); in 1982 an early upland foray was based at Kinlochewe (west); in 1990 another upland foray was held at Carbisdale (east) and in 1994 and 2014 further upland forays were centred on Ullapool (west.)
Members of the staff at the Royal Botanic Gardens, Kew, notably RWG Dennis and DA Reid,
collected extensively from the 1950s to the 1980s and from RBG Edinburgh DM Henderson, RW
Watling and BJ Coppins covered a period from the 1950s to the present day. Other notable visitors
include EA Ellis, PD Orton, EM Holden and EE Emmett. The earliest records come from J. Stevenson’s Mycologia scotica but his designation of Ross was different from today, including Skye and
parts of Sutherland and Inverness. His account was largely without localities so it is not easy to allocate his records and his herbarium specimens have not yet been located, if they still exist!
In recent years members of some Scottish local fungus groups have made valuable records and,
currently the Highland Biological Recording Group has been actively increasing the records. At present four mycologists live in the area: Dr David Genney of Scottish Natural Heritage, and three retirees, Prof. John Hedger, Dr Tony Lyon and the writer, all of whom are actively adding records.
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Small Grant - Report

MYCOLOGICAL SURVEY OF ROSS-SHIRE
(Continued)
The survey
The current survey began by collating all literature records, extracting records from the BMS and
other databases. In spite of the above comments the records did not do justice to the richness of the
area and were limited to a few honey-pot sites. Because the area studied is large, diverse and poorly
supplied with roads it was necessary to attempt a fair coverage of recording. All but 10 of the 10 km
squares are accessible by road so an arbitrary target of 100 species from each 10 km square, and
pro rata for the partial squares, was attempted. The less accessible squares are mountainous and
may be of considerable interest but will need special treatment. To date 72 squares have achieved
targets. Since the award of the grant 70 squares have been surveyed and a total of 3476 records
made (i.e. species in different squares.)
The grant was used entirely to subsidise travel around the county and it also enabled the writer to
spend some days at RBG Kew checking herbarium material to verify doubtful records.

Table of Records
no. species at
start of grant

current no

Myxomycetes and Plasmodiophoromycetes

160

172

13

Peronosporomycetes
Chytridiomycetes
Glomeromycetes
Zygomycetes
Ascomycetes
Mitosporic fungi
Pucciniomycota
Ustilaginomycota
Agaricales
Boletales
Russulales
Other basidios
Total basidiomycetes
Total Fungi

31
5
4
601
135
113
26
470
46
105
130
890

37
5
1
7
757
227
131
33
643
56
129
181
1183

6
1
3
156
92
18
7
173
10
24
51
293

1826

2379

549

Group

Increase

Future work
During the coming season a further 16 accessible squares will be surveyed and, hopefully, some of
the remaining 10 less accessible squares. In addition it is intended to visit RBG Edinburgh to check
and verify records. Help from local naturalists has been enlisted to help with recording the more
distant under-worked squares. In addition it is hoped to organise informal workshops to train collectors, particularly to visit the mountains and collect material during their leisure walks. When the geographical coverage has been achieved emphasis will be placed on under-worked groups and habitats. It is hoped to finish the current fieldwork in the early part of 2017 and to produce a provisional
mycota for Ross-shire later that year. All those naturalists who have contributed of the past 70
years will be fully acknowledged in this publication.
Acknowledgments
I am most grateful for all the efforts of fellow naturalists and wish to thank the Society for the grant,
which I hope has been spent effectively.
30 August 2015
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Fungal research and UK Fungus Day promoted at University of
Aberdeen’s Open Doors Day
Dr Alex Brand
One Saturday in early September, the University of Aberdeen became host to the public as part of
the annual Open Doors Day event. For the first time, the Aberdeen Fungal Group joined the exhibitors in the Institute of Medical Science, adjacent to Aberdeen’s Royal Infirmary.
One of the constraints in promoting medical mycology to the public at such events is that safety regulations do not permit tours of the Containment Level 2 research laboratories. Neither do they allow
the public to be in close proximity to the fungi that cause disease, even the commensal Candida species that are carried by 80 % of the human population. So for Open Doors Day, we focussed on fungal therapeutics – drugs we use against fungal disease and drugs produced by fungi that we use to
combat other diseases. Our stand was called Myco-Medicines and visiting members of the public
were fascinated to hear about the medicinal value of the bioactive compounds produced by fungi,
many knowing about penicillin but not statins or immunosuppressants.
We featured two fungi that are tropical insect pathogens – Isaria sinclairii and Mycelia sterilia – which
produce a metabolite called Myriocin. Myriocin has undergone a medicinal chemistry programme to
be licensed as the first oral treatment for Multiple Sclerosis. At Aberdeen, we are undertaking Phase
II of the research into the Myriocin biosynthetic pathway in search of other potentially-useful bioactive
compounds.
Our visitors were full of questions about all aspects of fungal biology and disease. Some liked looking down the microscope at the delicate aerial hyphae produced by Mycelia sterilia, while others were
taken aback by the range of infections fungi cause in humans, or the image of a fungus bursting out
of its dead cicada prey. Everyone took away with them a British Mycological Society mini-magnifyer
and information about the up-coming UK Fungus Day events, which included a fungal tour of the
Crathes Castle estate and a Café Scientifique evening in central Aberdeen. We hope, more importantly, that our visitors also took away with them a new awareness of the role that fungi play in
human health and disease.

A team of (l to r): PhD student, Ben Rutter, Dr Donna MacCallum and Dr Alex Brand hosted the MycoMedicines stand at the University of Aberdeen’s Institute of Medical Sciences Open Doors Day.
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‘The

Invasive Fungus’: Report of the Annual Scientific Meeting
of the British Mycological Society, Manchester 2015

Members of the Aberdeen Fungal Group who attended the BMS Annual Scientific Meeting.
From l to r: Dr Liz Ballou, Mariana Almeida, Tina Bedekovic, Dr Alex Brand, Mohammed Haider.
This year’s BMS Annual Conference, ‘The Invasive Fungus’, was held in Manchester from 6 – 9 September, as a Joint Focussed Meeting with the Society of General Microbiology (recently renamed the
Microbiology Society). The conference attracted a total of 80 attendees, of which 18 were invited
speakers, 15 gave offered papers and 23 presented posters. Six attendees were officers representing the BMS, SGM and Elsevier, the other key sponsor of the event whose continued support we
greatly value.
As always, the BMS conference celebrated the diversity of fungal research, which in itself reflects the
numerous ways fungi impact our lives. Our understanding of fungal biology is benefitting hugely from
the molecular tools that are becoming available, coupled with live-cell imaging techniques in both
model and pathogenic fungi. In their talks, Nick Read, Alex Brand and Christine Voisey all included
movies and images of fungi expressing genetically-encoded calcium reporters. The use of these intracellular proteins, which fluorescence on calcium-binding, are opening up new and unexpected insights into the dynamic movement and intensities of calcium fluxes to challenge previous concepts of
stable calcium gradients along hyphal filaments. This new technology marks the start of a new chapter in our understanding of calcium management and signalling in individual fungal cells. This, coupled with work using the aequorin reporter for cell population responses, ably demonstrated by
speakers from Nick’s group, may reveal ways in which fungi deal with environmental stresses including, of course, antifungal drugs. Christine Voisey reported on ingenious laboratory methods to test
the effect of mechanical stretch on the endophytic fungus, Epichloe. This fungus extends by intercalary growth as its host plant expands and the effect of stretch could well be sensed by calciumspecific mechanosensors. Live-cell imaging techniques were used to great effect in work on the
mechanisms of hyphal growth by Gero Steinberg and Meritxell Riquelme in their talks on intracellular
transport and the compositional organisation of the Spitzenkörper. Gero’s movies suggested a potential new mechanism whereby microtubule motion ‘gathers up’ endosomes for longitudinal
transport in Ustilago maydis, while Meritxell showed that the enzymes responsible for synthesis of
the fungal cell-wall are packaged into discrete vesicle groups. These are, in turn, localised apically
for polymer synthesis or sub-apically to carry out hydrolysis and cross-linking. The directionality of
fungal growth was the subject of talks covering positive-, negative- and thigmo-tropism in Neurospora
crassa, Fusarium oxysporum and Candida albicans, where live-cell imaging and analysis methods
allow polarised cell growth to be tracked and modelled in 4-D to reveal the innate growth behaviours
of these fungi. The intricate design of fungal spores came under the microscope in Nick Money’s talk
on Buller’s drop, a water droplet that forms on a specialised concave feature of basdiomycete spores
and supplies the mechanical force to propel the spore into the air. Nick examined the evidence suggesting that, in tropical climates, airborne spores could regain their droplets in warm mists to act as
nucleators of rainfall.
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‘The

Invasive Fungus’: Report (continued)

The ability of fungi to cause disease in humans and important food crops, including farmed fish, was
another area of focus. Liz Ballou described her work on the recently-identified ‘Titan’ cells of Cryptococcus neoformans, where she is investigating the role of Rac and Reactive Oxygen species in the
cell cycle, ploidy and morphogenesis. Robin May described how a sub-population of C. gattii cells
tubularise their mitochondria after take-up by macrophages, which somehow facilitates the survival of
the non-tubularised cohort. Bernie Hube and Margherita Bertuzzi examined the roles of secretory
factors and fungal adhesins during interactions with epithelial cells by C. albicans and Aspergillus
fumigatus, where the formation of penetrative hyphae, accompanied by the up-regulation of specific
gene sets, is the major factor involved in tissue invasion. This theme was continued by Nick Talbot
and Regine Kahmann in their work on the invasive plant pathogens, Magnaporthe oryzae and Ustilago maydis. As part of his work on the remarkable biology of appressoria, Nick outlined the requirement for glycerol production and turgor-sensing through a Histidine-kinase pathway during the appressorium re-polarisation process, which leads to production of the penetration peg that drives into
the host plant surface. The ability to produce infection stage-specific effectors by U. maydis was
shown by Regine through the identification of the Ros1 transcription factor, which effectively turns off
early-stage effectors and replaces them with proteins involved in sporogenesis and a large number of
uncharacterised ‘late-stage’ effectors. The link between morphogenesis and the accompanying expression of pathogenicity factors was a clear theme in these talks. One of these factors has been
characterised in great detail by Pieter van West, who works on the oomycete, Saprolegnia parasitica,
which is responsible for huge losses in salmon farms in Scotland. His talk covered 5 years of intense
research on the effector, SpHtp3, which contains an RxLR-motif in its amino acid sequence. Pieter
has shown that SpHtp3 translocates inside fish cells in an RxLR-independent manner where it acts
as a secreted RNase, making this one of the few effectors whose function has been fully characterised.
Proteins containing RxLR-motifs are also important in plant defense, as Dilip Shah described in his
talk about the Def4 and Def1 defensins produced against the fungus, Fusarium graminereum. Expression of these defensins in transgenic plant crops conferred resistance to additional fungal pathogens, raising the possibility that a range of defensin activities could invoked in the protection of transgenic plant crops. Sarah Gurr’s talk on the global trends in the spread of fungal pathogens suggested an alternative method for protecting plant crops through optimal planting determined by predictive
modelling. Her findings and forecasts for the necessary levels of food production by 2050 drove
home the message that we will need to develop policies that combine and implement all known technologies across science and society if we are to meet this need.
The search for antifungals against human pathogens was covered in a section involving academia
and industry. Mike Birch gave a talk on the paucity of drugs available as antifungals, while Gerald
Bills described the arduous and expensive development pipeline for echinochandins, their refinement
through medicinal chemistry and their evolution in ascomycetous lineages. Echinocandins were first
isolated from a fungus found in pond water in Spain, which serves as a reminder of the importance of
investigating fungi in the environment and the potential uses to which fungi can be applied. Lynne
Boddy gave a fascinating talk on the invasion of trees by fungi, where she mapped the spread of varieties of fungi in individual trees over time, apologising that not more is known about wood decay and
the inter-species interactions that occur in woodland over time due to the lack of studies in this field.
However, enough is now known about some specific plant-fungi interactions to make remediation of
metal poisoning in ponds possible through a programme of plant growth supported by fungal activity,
as explained by Young Joon Rhee, who presented a case study of work carried out in China.
A highlight of the conference, which brought together many aspects of fungal research in an inspiring
talk, was the development of a novel anti-malaria programme in Africa by Ray St Ledger. The programme, which is in clinical trials after years of development and risk assessment, uses a genetically
modified fungus to infect the Anopheles mosquito, carrier of the malaria parasite, Plasmodium falciparum. Although the fungus, Metarhizium, could be genetically modified to target the mosquito itself,
a more promising route is for the fungus to target the parasite as it circulates within the mosquito,
thus minimising the risk of adaptation by the parasite to a new insect host. We wish Ray well with the
final stages of this life-changing project.
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‘The

Invasive Fungus’: Report (continued)

The BMS was delighted to hold their annual scientific conference in conjunction with the SGM and
we thank Alexandra Capes and Laura Crick for their excellent organisational skills. We were also
very pleased that Peter Cotgreave, CEO of the SGM, was able to attend as a day-visitor. On behalf
of the Fungal Research Committee, I would like to express enormous thanks to the local BMS organising committee in Manchester – Nick Read, Elaine Bignell, Geoff Robson and Paul Bowyer – for
their hard work in laying on such a stimulating programme. In addition, our early-career mycologists
were also well represented and were able to present their work as talks or posters in this supportive
environment.
For your diaries, the 2016 BMS conference will be held from 4 – 7 September in Exeter, where
Steve Bates is the lead organiser.
BMS Meeting – AFG Post-graduate student reports
Mariana Almeida
My first BMS meeting experience started when I submitted an abstract of my on-going PhD work for
a poster presentation. I was delighted when my abstract was accepted for an offered oral presentation. As any PhD student would be, I felt very nervous but mostly I was happy to have been given
the opportunity to show my work, improve my communication skills and meet some of the international experts in Mycology. As a fungal cell biologist, one of my favourite talks was that of Gero
Steinberg (University of Exeter, UK), who was the first invited speaker of the meeting. He gave a
brilliant and dynamic talk about how are organelles distributed by molecular motors in the hypha.
The meeting’s environment was very informal and comfortable which allowed me and other students
to easily approach experts with scientific questions and to exchange experiences. The relaxed atmosphere allied with an excellent programme makes the BMS meeting an exceptional opportunity
for students to learn and exchange ideas with some of the more experienced researchers in the Mycology field. I would like to thank the BMS for this opportunity and for funding my travel to the conference through a student bursary.
Tina Bedekovic
The Invasive Fungus meeting provided interesting insights on fungal invasion and growth in various
hosts, however the research that I found most astonishing was discussing symbiotic fungus Epichloë
and how it colonizes temperate grasses. Dr Christine Voisey, a researcher at the AgResearch New
Zealand, presented the interesting concept of hyphae using mechanical stress to sense host development and consequently switch to intercalary hyphal growth, once the host meristematic cells stop
dividing and start expanding. This special symbiotic interaction enables Epichloë endophytes as prospective bio-pesticides to enhance agricultural productivity. As a 3rd year PhD student, I felt very
privileged to be a part of such an interesting meeting, with the experts covering essential topics of
fungal growth. It was a great opportunity to present my work and I received very valuable suggestions for my future research. Thank you to the BMS for such an opportunity.
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Manchester Fungal Infection Group (MFIG)
The Official launch of new Centre of Excellence
Manchester leads the way in the fight against deadly fungal infections with
the official launch of new centre of excellence
The number of people who die from fungal diseases is more than the numbers that die from malaria,
tuberculosis or breast cancer, demonstrating the critical importance for research in this area. There
are very few classes of antifungal drugs to treat life-threatening fungal diseases and resistance
against antifungal drugs is increasing. Two years ago the Manchester Fungal Infection Group
(MFIG) was established to tackle these extremely important problems. The overall mission of the
MFIG is to reduce the burden of life-threatening fungal diseases by creating a comprehensive view
of fungal infection, especially that caused by the human pathogen Aspergillus fumigatus. In order to
fulfil this mission the MFIG aims to conduct high quality, interdisciplinary research that integrates non
-clinical research with clinical research, and basic science research with translational research, including collaborations with antifungal drug discovery and drug delivery companies. It’s research
complements the outstanding research being performed in other UK centres focused on studying
human fungal diseases, particularly the Aberdeen Fungus Group that is primarily working on Candida.
The research at the MFIG falls under four key themes:
(1)

Cell and molecular biology of the fungal-host pathogen interaction;

(2)

Aspergillus genetics and genomics;

(3)

Antifungal drug discovery, mode of action and resistance; and

(4)

The Genetic basis of human susceptibility to fungal disease.

The MFIG group was founded in August 2013 and is led by the Director, Prof Nick Read, and supported by the Deputy Director, Dr Elaine Bignell and Principal investigators Dr Paul Bowyer and Dr
Mike Bromley. Currently the MFIG is home to over 40 postdoctoral researchers, PhD students, technical and administrative support staff. The Principal investigators and their groups work closely together to support the MFIG mission and research themes. In addition, the MFIG close ties with the
National Aspergillosis Centre, headed by Prof David Denning, and the Mycology Reference Centre,
headed by Prof Malcolm Richardson, and are involved in the Medical Mycology Master’s Program,
led by Dr Riina Rautemaa-Richardson. The National Aspergillosis Centre and Mycology Reference
Centre are based at the University Hospital of South Manchester and have greater than 30 clinicians
working on human fungal diseases.

The Manchester Fungal Infection Group (August 2015)
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The Official launch of new Centre of Excellence (continued)
On the 9th September saw the official launch of the Manchester Fungal Infection Group (MFIG). The
event brought together over 100 academics and representatives from industry, including many collaborators, to hear about the significance of fungal diseases, the most recent advances in our understanding of their mechanistic basis, and how this understanding is being applied to develop novel
antifungal therapies.
Prof Jane Worthington (Head of the Institute of Inflammation and Repair, University of Manchester)
enthusiastically introduced the event by explaining how the MFIG came into being, how the interdisciplinary group fits strategically into the IIR, and how pleased the University has been with MFIG’s
international success and fulfillment of the financial objectives of its original business case. Her introduction was followed by presentations from the four MFIG Principal Investigators who showcased
the diverse areas of synergistic, interdisciplinary research that are being covered in the MFIG. In the
accompanying poster session, the MFIG postdocs and PhD students presented their most recent
research. The first session ended with a talk from Prof David Denning (National Aspergillosis Centre,
UHSM) who was the driving force behind the MFIG being initially set up two years ago. He highlighted how grossly underestimated the significance of human fungal diseases are. He said that “the
MFIG was founded to answer key questions in fungal disease which sees 300 million individuals affected annually and results in over 1.5 million deaths every year.”
In the second session, Prof Jack Edwards (University of California at Los Angeles) described the
trials and tribulations of developing a fungal vaccine, and Prof Gerald Bills (University of Houston)
spoke on the latest class of antifungals, the echinocandins, now selling nearly $1 billion annually.
The Keynote Lecture was given by Prof Keith Gull FRS (University of Oxford) who emphasized our
current lack of knowledge about infectious diseases in general. However, he stated that our ability to
tackle these problems has improved immeasurably over the last decade. Nevertheless, he said that
recognition of the immense importance of life-threatening human fungal diseases by the World
Health Organization was scandalously lacking.
The centre was officially opened by Professor Sir Robert Boyd (previously Dean of the Medical
School in Manchester) who said: “The opportunity for major health improvements by high quality research crossing traditional boundaries has never been greater. The MFIG exemplifies the range of
skills and specialised resources necessary to bring out major breakthroughs in fungal disease. I am
delighted to see such a strong multidisciplinary team hosted in Manchester.”

Prof Sir Robert Bird (officially opened the MFIG), Prof Keith Gull FRS (Keynote Lecturer)
and Prof Nick Read (MFIG Director)
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Foray and Workshop Booking Procedure
The programme of events arranged by the foray manager and approved by the Field Mycology Committee
appear on the Society’s web site
www.britmycolsoc.org.uk along with a booking form
and further details, these can be downloaded from
the website, prices shown now include the BMS members discount of £30.00, There is a non-refundable
booking fee £20.00 per person, per event which
should be sent to the Foray Manager with a completed booking form for each participant. For some
events it is possible to attend on a part time basis or
to be non resident (please enquire) a fee for workroom space, administration and tutoring costs will
then be applicable (BMS discount applies).
The Society welcomes non-members to its events but
they do not qualify for the BMS members discount
and are required to pay full fees. Anyone with a keen
interest in field mycology can become a member of
the Society. (Joining the BMS costs more or less the
same price as the additional non members cost, you
will then qualify for membership benefits and receive
the newsletter).
Increasingly venues are requiring 'payment in full' well
before the event, and payment will be due when stated on the booking form. The foray manager will remind you for payment at the appropriate time. If you
do not pay this, then your place will be forfeited. Participants should consider travel insurance to cover
late cancellation. Refunds may be possible, but only if
a substitute is found.

NOTES ON EVENTS
Workshops are mainly indoors and combine lectures
and examination of prepared material. The workshop
tutor will assist with individual study using both fresh
and dried fungal specimens as appropriate. A microscope is essential. In some cases, some outdoor foray
activity may be part of the workshop. Numbers are
very limited, and the courses are generally booked up
very quickly.
Residential Forays have a long tradition extending
back to the 19thCentury. They provide an opportunity
for participants to study the fungi of a particular area.
The days usually include a programme of field outings
to collect material which are then studied after returning to the workroom. Investigations often continue late into the evening or the early morning! These
forays provide an opportunity for exchange of
knowledge on current developments in taxonomy and
conservation, and an intensive learning environment
for those with a serious interest (though not necessarily extensive expertise) in fungal identification.
Occasionally there will be a formal lecture. The records of fungi made during BMS forays are added to
the Fungal Records Database of Britain and Ireland,
which is then made accessible through the online
NBN gateway. As part of this recording activity, forays
also provide an opportunity to add herbarium specimens to the National collections. Occasional participation by members of the Kew Mycology Department
adds to the expertise at these events. The evening
round-up sessions, in which the outstanding finds of
the day are viewed and discussed, conclude each
day’s activities.

Booking will be acknowledged by email. If you do not
have an email please enclose a stamped, addressed
envelope if you require acknowledgement. Please
bear in mind that some events are extremely popular
and have a limited number of places and may become First time participants to a BMS event - The Society is
fully booked quite early.
keen to encourage new participants with an interest
in fungi to extend their expertise by participating in its
The form also allows you to indicate your preferences forays and workshops. Field mycologists from affiliatfor accommodation in more detail. The available aced local groups throughout the British Isles are particcommodation varies with the venue and, whilst we
ularly welcome. The organisers provide help and enwould like to try to meet everyone's individual needs, couragement to new or less experienced attendees
this may not always be possible. Additional charges
and are happy to be approached to discuss your parwill usually apply for single rooms or en suite facilities ticular needs. The organisers are keen to foster a
depending on venue prices. Please contact the Foray friendly atmosphere to make it possible for all particiManager with any queries.
pants whatever their level of expertise to experience
a friendly, informative and enjoyable event.
The BMS small grant scheme is open to students
attending any field meeting and if you are eligible and
would like to apply please contact the Foray Manager. We look forward to seeing you!
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Field Meetings 2015
*Please see more detailed information sheets before you book
SPRING FORAY Sat 18th April to Sat 25th April (7 nights)
Venue: residential Preston Montford Field Studies Centre, Preston Montford, Shropshire
Tutor: To be arranged: Local Organiser: Peter Thompson
Cost Full Board incl. BMS member discount: Shared room £356 Single room £426
Workroom Only £50
(Non BMS members + £30.00)

2 X Workshops on Coprinus & related genera
Sat 30th May to Tue 2nd June (3 nights) & Wed 3rd June to Sat 5th June (3 nights)
Venue: residential: 1 Hazeldene Cottages, Parkend, Forest of Dean
Tutor: Derek Schafer Local Organiser: Peter Smith
Cost B&B: inc. BMS member discount:
Hazeldene Cottages B&B with shared rooms £120
Fountain Inn - Single room B&B & workroom at Hazeldene £165
Evening meals will be taken at the Fountain Inn and are not included in this booking
None BMS members + £15
*Please bring your own dried material and/or incubated dung to this workshop

Single room

I enclose £20.00 non
refundable deposit
Single room
at Fountains Inn

Yes/
No
Yes/
No
Yes/
No
Yes/
No

Shared room at
Hazeldene

Yes/
No

Shared room

Available for the
First Workshop
Available for the
Second Workshop

Yes/
No
Yes/
No

I enclose £20 nonRefundable deposit

Yes/
No

JUSTIN SMITH MEMORIAL FORAY Sat 19th Sep to Sat 26th Sep (7 nights)
Venue: Residential: Foxes Hotel, Minehead, Somerset
The Workroom will be at the nearby Beach Hotel
Tutor: Geoff Kibby: Local organisers: John & Doreen Bailey
Cost Full Board at the Foxes Hotel Shared room £405 (incl. BMS member discount):
Cost B&B Single room at The Beach Hotel and Dinner at Foxes Hotel £497 (incl. BMS member discount)
Cost: Workroom only £80
(Non BMS members + £30)

Shared room
Yes/
No

I enclose £20.00 nonrefundable deposit

Yes/
No

AUTUMN FORAY Sat 17th Oct to Sat 24th Oct (7 nights)
Venue: non residential workroom at: The Knockaloe Classroom, Knockaloe Farm, Patric , near Peel,
Isle of Man
Tutor: Eef Arnolds: Local Organiser: Liz Charter
Cost: Workroom Only: £50 (incl. BMS member discount - Non BMS members + £10)
Participants are to book their own B&B Accommodation in Peel as is not included in this booking.
Packed lunches and evening meals are to be purchased locally and are not included in this booking

I enclose £20.00 non
refundable deposit

Yes/
No

PLEASE COMPLETE A SEPARATE FORM FOR EACH PARTICIPANT (BLOCK CAPITALS)

BMS member Yes/ No

Name
Address

Regular Diet,
if not please stipulate type
Prepared to share if
necessary
Sharing with

Yes/No

Phone no

Ensuite if available

Yes/No

Email

Collect from Station

Yes/No

Other requests
I enclose £ ………... non-refundable booking fee for each person per event booked and understand that full payment is due
when requested by the organiser. Usually no later than six weeks before the event. Please state total sum enclosed
Signed …………………………………………………………………………………………………………..
PLEASE MAKE CHEQUES PAYABLE TO BRITISH MYCOLOGICAL SOCIETY.

Send Booking form and cheques to: Peter Smith, BMS Foray Manager, 16 White Street, Derby DE22 1HA email: xerula@ntlworld.com
Accompanying partners of BMS members are classed as BMS members. Early booking is essential for the organiser and wise for events with
limits on numbers. Full payment is required when advised by the organiser. Payments should be sent to the Foray Manager NOT the organiser.
It is suggested that those booking consider travel insurance to cover late cancellations. Deposits are non refundable and payments can
only be refunded if a replacement is found.
Registered Charity No: 276503
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BMS Autumn Open Meeting
November 28th 2015

The British Mycological Society
Autumn Open Meeting
In partnership with
The Royal Botanic Gardens, Kew

Recording and distributions
Saturday 28 November 2015 – Kew Gardens, Jodrell Lecture Theatre, TW9 3DS.
Monitoring is on the spotlight, join us to learn more.
10:30-11:00: Coffee & Tea.

11:00-11:30: David Genney - Scottish Natural Heritage.
David is responsible for policy and advice on Scotland's bryophytes, fungi and lichens.
11:30-12:00: Jacob Heilmann-Clausen - University of Copenhagen.
Jacob works on the conservation biology of fungi at the Natural History Museum of Denmark.
12:00-12:20: Tim Wilkins - Natural England
Tim is a terrestrial biodiversity advisor and the senior specialist on lichens and non-lichenised fungi.
12:20-14:00: Annual General Meeting of the BMS, lunch break, Field Mycology Award.
14:00-14:20: Carrie Andrew - University of Oslo.
Carrie is a fungal ecologist investigating the effects of climate change.
14:20-14:40: Brian Douglas - Royal Botanic Gardens, Kew.
Brian is a mycologist researching rarity in British fungi.
14:40-15:00: Sietse van der Linde - Imperial College London.
Sietse is a fungal ecologist working on distributions belowground.
15:00-15:20: Stuart Skeates - Hampshire Fungus Recording Group.
Stuart will introduce the new BMS recording package.
15:20-16:40: Open Discussion

A contribution of £5 is requested towards supporting our meeting costs.
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Further details can be found within the BMS website under Research/Future Meetings
http://www.britmycolsoc.org.uk/science/scientific-meetings/tackling-emerging-fungalthreats-animal-health-food-security-and-ecosystem-resilience/
British Mycological Society
City View House
Union Street
Ardwick
Manchester M12 4JD
Tel: +44 (0) 161 277 7638
Fax: +44 (0) 161 277 7634

Mycologist News
Email: mycologistnews@britmycolsoc.info
BMS Website: www.britmycolsoc.org.uk
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