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The Unexpected Magic of Mushrooms 

By Richard Gray  

Beneath Jim Anderson’s feet lies a monster. It has been alive since the Persian king Xerxes waged war against the Ancient 

Greeks and weighs more than three blue whales put together. It has a voracious appetite, eating its way through huge 

swathes of forest. But this is no long-forgotten beast borne of Greek mythology. It is a mushroom. 

Anderson is standing in an unassuming patch of woodland in Crystal Falls, in Michigan’s Upper Peninsula. He is revisiting 

an organism living under the forest floor that he and his colleagues discovered nearly 30 years ago. This is the home of 

Armillaria gallica, a type of honey mushroom. 

You might also like: 

• The truth about nitrates in your food  

• Wet countries that are running dry  

• How meal times affect your waistline 

These common fungi are found in temperate woodlands all across Asia, North America and Europe, where they grow 

on dead or dying wood, helping to speed up the decay. Often the only visible sign of them above ground are clumps of 

scaly, yellow-brown toad-stool-like fruiting bodies that grow up to 10cm tall. 

 

The humongous fungus discovered by Jim Anderson and his colleagues has been living under a forest in Michigan’s Upper 
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Peninsula for 2,500 years (Credit: Getty Images) 

When Anderson and his colleagues visited Crystal Falls in the late 1980s, they discovered that what at first appeared to 

be a rich community of Armillaria gallica flourishing beneath the mulch of leaf litter and top soil of the forest floor was 

– in fact – one giant individual specimen. They estimated it covered an area about 91 acres, weighed 100 tonnes and 

was at least 1,500 years old. It set a new record at the time for the largest organism on the planet – a similar fungus in 

a forest in Oregon now holds the record. 

“It caused quite a stir at the time,” says Anderson. “Our paper came out on April Fool’s Day so everyone thought it was 

a joke. Then in 2015 we thought we should go back and test our prediction that this was truly a persistent, single 

organism.” 

The new results revealed it was four times larger, 1,000 years older and if gathered together would weigh around 400 tonnes 

 They ended up returning to the site several times between 2015 and 2017, taking samples from distant points around 

the forest and then running the DNA they obtained through a sequencer back at their laboratory at the University of 

Toronto. Since their initial study in the 1980s, genetic analysis has advanced in bounds, with new techniques making the 

process far cheaper, faster and providing more information. 

Their new samples revealed that not only was the Armillaria gallica they had discovereda single individual, but it was 

far larger and older than they had predicted. The new results revealed it was four times larger, 1,000 years older and if 

gathered together would weigh around 400 tonnes. 

 

Fungi produce vein-like threads called mycelium that are finding a myriad of uses from creating medical bandages to 
building materials (Credit: Alamy) 

But the analysis produced an even more surprising insight, one that could help us humans in our fight against one of 

modern medicines greatest foes – cancer. 
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The Canadian researchers discovered what may be the secret behind the Armillaria gallica’sextraordinary size and age. 

It appears the fungus has an extremely low mutation rate – meaning it avoids potentially damaging alterations to its 

genetic code. 

As organisms grow, their cells divide into two to produce new daughter cells. Over time, the DNA in the cells can become 

damaged leading to errors, known as mutations, creeping into the genetic code. This is thought to be one of the key 

mechanisms that causes aging. 

But it seems the Armillaria gallica in Crystal Falls might have some inbuilt resistance to this DNA damage. In 15 samples 

taken from distant parts of the forest and sequenced by the team, just 163 letters of the 100 million in the genetic code 

of Armillaria gallica had changed. 

The fungus has a mechanism that helps to protect its DNA from damage, giving it one of the most stable genomes in the 

natural world 

“The mutation frequency is much, much lower than we could ever have imagined,” says Anderson. “To have this low 

level of mutation, we would expect the cells to be dividing on average once for every metre of growth. But what is 

astonishing is that the cells are microscopic – just a few micrometres in size – so you would need millions of them in 

every metre of growth.” 

Anderson and his team believe the fungus has a mechanism that helps to protect its DNA from damage, giving it one of 

the most stable genomes in the natural world. While they have still to unravel exactly what this is, the remarkable 

stability of the genome of Armillaria gallica could offer new insights into human health. 

 

A fungus that infects cicada nymphs produces a compound that has been turned into a blockbusting immunosupressent 
drug (Credit: Mike Dickison/Wikimedia Commons) 

In some cancers, mutations can run riot in cells as the normal mechanisms that check for and repair DNA break down. 

“Armillaria gallica may provide a potential counterpoint to the notorious instability of cancer,” says Anderson. “If you 

looked at a line of cancer cells that were equivalent in age, it would be so riddled with mutations that you probably 
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wouldn’t be able to recognise it. Armillaria is at the opposite extreme. It might be possible to pick out the evolutionary 

changes that have allowed it be like this and compare them to cancer cells.” 

Doing this could not only allow scientists to learn more about what goes wrong in cancer cells but may also provide 

potential new ways of treating cancer. 

While Anderson and his colleagues are not planning on doing this work themselves – they are leaving it to others who 

are younger and more qualified to understand the genetic complexities of cancer – their findings provide an intriguing 

glimpse of the untapped power of fungi to help humanity. 

The combined biomass of fungi exceeds that of all the animals on the planet put together 

Fungi are some of the most common organisms on our planet – the combined biomass of these often tiny organisms 

exceeds that of all the animals on the planet put together. And we are discovering new fungi all the time. More than 

90% of the estimated 3.8 million fungi in the world are currently unknown to science. In 2017 alone, there were 2,189 

new species of fungi described by scientists. 

A recent report published by the UK’s Royal Botanic Gardens Kew in London highlighted that fungi are already used in 

hundreds of different ways, from making paper to helping to clean our dirty clothes. Around 15% of all vaccines and 

biologically produced drugs come from fungi. The complex proteins used to trigger an immune response to the hepatitis 

B virus, for example, are grown in yeast cells, which are part of the fungi family. 

 

Enzymes produced by fungi are added to many washing powders to snip the tips off cotton strands as they are washed, 
helping to remove stubborn stains (Credit: Getty Images) 

Perhaps the most well-known is the antibiotic penicillin, which was discovered in a common type of household mould 

that often grows on old bread. Dozens of other types of antibiotics are now produced by fungi. 

They are also sources of treatments for migraines and statins for treating heart disease. One relatively new 

immunosuppressant, used for treating multiple sclerosis, was developed from a compound produced by a fungus that 

infects cicada larvae. 
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“It is part of this family of fungi that get into insects and take them over,” says Tom Prescott, a researcher who evaluates 

the use of plants and fungi at the Royal Botanic Gardens Kew. “They produce these compounds to suppress the insect 

immune system and it turns out they can be used in humans too.” 

But some researchers believe we have barely scratched the surface of what fungi can offer us. 

Compounds produced by fungi can destroy viruses that cause diseases like flu, polio, mumps, measles and glandular fever 

“There have already been [fungi] reported to have activity against viral diseases,” says Riikka Linnakoski, a forest 

pathologist at the Natural Resources Institute Finland. Compounds produced by fungi can destroy viruses that cause 

diseases like flu, polio, mumps, measles and glandular fever. Numerous fungi have also been found to produce 

compounds that could treat diseases that currently have no cure, such as HIV and the Zika virus. 

“I believe these represent just a small fraction of the full arsenal of bioactive compounds,” says Linnakoski. “Fungi are a 

vast source of various bioactive molecules, which could potentially be used as antivirals in the future.” 

She is part of a research team that is investigating whether fungi growing in the mangrove forests of Colombia could be 

sources of new antiviral agents. These goals have not yet been realised, however. While fungi have been well researched 

as a source of antibiotics that act against bacteria, no antiviral drugs derived from fungi have been approved. 

Linnakoski puts this apparent omission by the scientific community down to the difficulty in collecting and growing many 

fungi from the natural environment and the historic lack of communication between mycologists and the virology 

community. But she believes it will only be a matter of time before a fungi-based antiviral drug makes its way into clinics. 

Linnakoski also believes that searching for new species of fungi in inhospitable environments such as in the sediment 

on the sea bed in some of the deepest parts of the ocean, or in the highly changeable conditions of mangrove forests, 

might yield even more exciting compounds. 

 

Many vaccines are synthesised using yeast cells as mini-manufacturing plants to produce the complex molecules needed 
(Credit: Getty Images) 

5 
 

https://www.frontiersin.org/articles/10.3389/fmicb.2018.02325/full%23h3
https://www.frontiersin.org/files/Articles/412077/fmicb-09-02325-HTML/image_m/fmicb-09-02325-t001.jpg
http://ichef.bbci.co.uk/wwfeatures/wm/live/1600_900/images/live/p0/73/k0/p073k0sq.jpg


 

“The extreme conditions are thought to provoke fungi to produce unique and structurally unprecedented secondary 

metabolites,” she says. “Unfortunately, many of the native ecosystems that harbor great potential for discoveries of 

novel bioactive compounds, such as mangrove forests, are disappearing at alarming rates.” 

A fungus found growing in soil at a landfill site on the outskirts of Islamabad, Pakistan, can rapidly break down polyurethane 

plastic 

But fungi have uses that can tackle other problems beyond our health. 

A fungus found growing in soil at a landfill site on the outskirts of Islamabad, Pakistan, may be a solution to the alarming 

levels of plastic pollution clogging up our oceans. Fariha Hasan, a microbiologist at Quaid-I-Azam University in Islamabad, 

discovered the fungi Aspergillus tubingensis can rapidly break down polyurethane plastic. 

These plastics, which used to make a wide range of products including furniture foams, electronics cases, adhesives and 

films, can hang around in soil and sea water for years. The fungi, however, was found to break it down within a matter 

of weeks. Hasan and her team are now investigating how to use the fungi for large-scale degradation of plastic waste. 

Other fungi, such as Pestalotiopsis microspore, which normally grows on rotting ivy leaves, have also been found to have 

a prodigious appetite for plastic, raising hopes they could be harnessed to tackle our growing waste problem. 

In fact, mushrooms have quite a taste for the pollution we contaminate our world with. Species have been discovered 

that can clean up oil pollution from soil, degrade harmful heavy metals, consume persistent pesticides and even help 

to rehabilitate radioactive sites. 

Mushrooms, however, could also help to avoid the need to use some plastics in the first place. 

A number of groups around the world are now attempting to exploit a key feature of fungi – the vein-like webs of 

mycelium they produce – to create materials that can replace plastic packaging. As fungi grow, these mycelium threads 

branch outwards, to probe into nooks and crannies in the soil, binding it together. They are nature’s glue. 

In 2010, Ecovative Design began exploring how they could use this to bind together natural waste products like rice 

husks or wood chips to produce an alternative to polystyrene packaging. Their early work has evolved into 

MycoComposite, which uses left over bits of hemp plant as the base material. 

These are packed into reusable moulds along with fungal spores and flour, which are then left to grow for nine days. As 

they do so, they produce enzymes that start to digest the waste. Once the material has grown into the desired shape, it 

is then treated with heat to dry out the material and halt further growth. The resulting mushroom packaging is 

biodegradable and is already being used by companies such as Dell to package its computers. 
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Fungi mycelium can be grown on agricultural waste like corn husks to produce a lightweight and biodegradable packaging 
material (Credit: Getty Images) 

The company has also developed a way of growing mycelium into foams that can be used in trainers or as insulation, 

and fabrics that mimic leather. Working with sustainable fabrics firm Bolt Threats, it combines waste corn stalks with 

the mycelium, allowing it to grow into a mat that is tanned and compressed. The whole process takes days rather than 

the years needed for animal leather. 

Stella McCartney is among the designers now looking to use this mushroom leather and shoe designer Liz Ciokajlo 

recently used mycelium to create a modern reimaging of the 1970s Moon Boot fashion trend. 

It is possible to tune the qualities of the mycelium material by altering what it has to digest 

Athanassia Athanassiou, a materials scientist at the Italian Institute of Technology in Genoa, has been using fungi to 

develop new types of bandage for treating chronic wounds. 

But she has also discovered it is possible to tune the qualities of the mycelium material by altering what it has to digest. 

The harder a substance is for the fungi to digest – such as wood chips rather than potato peelings – the stiffer the 

resulting mycelium material is, for example. 

It raises the prospect of using fungi for more robust purposes. 

California-based MycoWorks have been developing ways of turning mushrooms into building materials. By fusing wood 

together with mycelium, they have been able to create bricks that are fire-retardant and tougher than conventional 

concrete. 
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The fungi Trametes versicolor, which normally grows on trees, can be tuned to create fire-retardant, termite resistant and 
sound insulating bricks (Credit: Tien Huynh) 

Tien Huynh, a biotechnologist at the Royal Melbourne Institute of Technology in Australia, has been leading a project to 

create similar fungal brick by combining mycelium from Trametes versicolor with rice hulls and crushed waste glass. 

She says they not only provide a cheap and environmentally friendly building material, but they also help to solve 

another problem facing many homes in Australia and around the world – termites. The silica content of the rice and the 

glass makes the material less appetising to termites, which cause billions of dollars in damage to homes every year. 

“In our research, we have also used the fungi to produce enzymes and new biostructures for different properties 

including sound absorption, strength and flexibility,” says Huynh. Her team is also working on using fungi to produce 

chitin – a substance used to thicken foods and in many cosmetics. 

“Usually chitin is processed from shellfish, which has hypoallergenic properties,” she says. “The fungal chitin does not. 

We will have more fungal-based products later in the year but it is certainly a fascinating resource underutilised.” 

Fungi can also be used in combination with traditional building materials to create a “smart concrete” that can heal 

itself as the fungi grows into any cracks that form, secreting fresh calcium carbonate – the key raw material in concrete 

– to repair the damage. 

“The possibilities for what we might use mycelium for are endless,” says Gitartha Kalita, a bioengineer at Assam Engineering 

College and Assam Don Bosco University in Guwahati, India. He and his colleagues have been using fungi and hay waste to 

create an alternative to wood for building. “Everything that we now call agricultural waste is actually an incredible resource 

that mushrooms can grow on. We have already degraded our environment and so if we can replace the current materials 

with something that is going to hold up in some sustainable way. They can take our waste and turn it into something which 

is really valuable for us.” 

Source: http://www.bbc.com/  
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At the 9th ICMBMP Conference 

By Johan Baars & Anton Sonnenberg, WUR 

The World Society for Mushroom Biology and Mushroom Products (WSMBMP) organized it's 9th scientific international 

conference at the Holiday Inn hotel Shanghai Hongqiao. The whole event consisted of two parts; a satellite workshop, 

which was followed by the conference. The conference consisted of two days of lectures, followed by one day of visits 

to mushroom production facilities in the greater Shanghai area. 

The satellite workshop was organized by Prof. Honda of Kyoto University, Japan, titled 'Genetic diversity and molecular 

breeding in cultivated mushrooms’. The workshop intended to stimulate cooperation between research groups on edible 

mushrooms from different countries and was sponsored by the Kyoto University and the Japanese ministry of Education. 

One of the central themes presented in an introduction by Prof. Honda was the concern about loss of genetic diversity 

in nature caused by spread of spores of cultivated mushroom varieties. As a consequence, one of the themes was 

breeding spore-less varieties but other subjects as genome sequencing, safe and acceptable genetic modification of 

varieties were also addressed. The workshop was divided in three sessions. In the first session, strain collections and 

their applications, were presented from the Netherlands (Dr Sonnenberg), South Korea (Dr Kong), Thailand (Prof. 

Lumyong) and China (Drs, Ruiheng Yand and Fangjie Yao). Prof Ro presented a paper on the mating type of shiitake. A 

second session addressed the fruit body and spore formation in mushrooms and presented by Dr Nagy and Prof Kües 

and a third session on current breeding of mushrooms. In this session the development of a second. sporeless oyster 

mushroom variety was presented by Dr Baars. In addition, molecular breeding of oyster mushrooms by Prof Hadar and 

genome editing of oyster mushrooms by CRISP/Cas9 as a non-GMO molecular breeding method. Each session ended 

with a panel discussion with an intention to improve cooperation between research groups. The workshop will have a 

follow-up next year in Japan. 

 

During the Opening Ceremony of ICMBMP9 
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ICMBMP Keynotes 

The conference started with 4 key note lectures and these were followed by 108 lectures in 9 different sessions. In the 

first keynote, Prof. Li Yu (Jilin Agricultural University) shared his views and expectations on the direction in which the 

mushroom industry in China will develop. He painted a picture of a highly technological industry, in which all modern 

fields of science are integrated; robotics, big data, optimized mushroom strains. Our personal opinion is that this may 

perhaps be achievable for mushrooms that are produced on sterilized saw dust based substrates. However, for fungi that 

are cultivated on a composted substrate this is still very far in the future and perhaps not feasible. The second keynote 

lecture was presented by Dr. Sánchez who gave an overview of the size of the mushroom industry (in terms of production 

volumes) on the American continents. Dr Sanchez organized help of a number of his colleagues to obtain these statistical 

data and since the rarity of such reliable data this was a highly useful lecture. The third key note lecture was given by 

Prof. Tan Qi (SAAS) and focused on the advances that have been made by the Chinese industry in the production of 

Lentinula edodes (or xianggu as the Chinese say). These advances have been brought about both by improvements in 

cultivation techniques and in the development of new production strains. According to Qi, a total amount of 9 million kg 

have been produced in China in 2017, representing 90% of the world production of this species. The last keynote lecture 

was given by Dr. Wang Chengshu and focused on the evolution and comparative genomics of Cordyceps species. 

 

Genetics & Breeding 

One of the largest sections involved 'Genetics. &Breeding' and as both of us are active in this field, this was our favourite 

section. A broad variety of subjects on this theme was presented in 19 lectures. Studies were presented to increase our 

knowledge in classical breeding meiosis in button mushrooms. (Sonnenberg), color inheritance in Wood ear mushrooms 

(Wang), low temperature stress in paddy rice straw mushroom (Chen) and degradation of lignocellulose by shiitake (Hu). 

Much attention was also paid to a new and 'clean' method in molecular breeding: CRIPSR/Cas9. This technique is recently 

labelled in Europe as a GMO technique bound to the same legislation as the traditional GMO techniques. The impression 

is that China, Japan and the US consider this technique as non-GMO and allow it for crop improvement. This might thus 

lead to a setback for Europe on this subject. Prof Honda gave a very useful lecture on this area titled 'Molecular genetics 
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approaches beyond the post- genomic area'. Next to a lecture on the development of a news poreless oyster mushroom 

variety (Baars), also lectures were given on the life cycle and mating of the paddy straw mushroom (Chen) and 

Flammulina (Mukhtar). Finally, progress was presented on breeding shiitake (Song) and the Chinese king oyster 

(Pleurotus tuoliensis) by Dr. Dai. In the section on 'Omics and Bioinformatics' our attention was drawn towards the 

presentation by Dr. Carrasco. He presented the results of a study in which he extracted DNA samples from substrate 

during the composting process (Phase1, 2 and 3) and casing on several days during casing colonisation and at the different 

flushes. The DNA samples were sequenced by the illumina HiSeq method. According to Dr. Carrasco, analysis of the 

sequences found in the various samples showed the presence of Lecanicillium (causal agent of dry bubble disease) in 

commercial samples; of compost (phase 1 and 2) and casing (day 8 of colonisation and at flush 1). He also reported that 

no disease symptoms were seen. He suggests that the naturally established casing microbiota suppresses disease 

development. Alternatively, one can wonder whether the presence of DNA always indicates the presence of living 

organisms. The sequences found may possibly be derived from dead material. In the section on 'Pest and disease 

management', the presentation by Dr. Sossah caught our eye. He isolated Cladobotryum mycophilum, the causal agent 

of cob web disease from a crop of Ganoderma lucidum. The pure isolate was used for determination of its genomic 

sequence. After publication of the analysis of the genome, it will become publicly available. He hopes his results will help 

to better understand the mycoparasitic life style of the organism and aid in the development of new fungicides or the 

development of biocontrol mechanisms. 

 

Johan Baars (WUR, CNC) during his lecture 

The proceedings of the conferences of the World Society for Mushroom Biology and Mushroom Products are available 

through its website (http://www. wsmbmp.org/nuevo.html). The website is freely accessible to everyone and as a council 

member of the organization I would like to encourage everyone to become a member!  

Source: Mushroom Business  
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Dutch Mushroom Days 2019 

The Dutch mushroom industry is known as one of the largest players in the global mushroom 

sector! The Mushroom Days are the perfect platform for Dutch and international companies to 

present their technologies and services and to gain the newest information and insights. The 

organisers (Stichting Champignondagen) expect a presence of over 3,000 professionals from 

various different countries. 

35th edition of the Mushroom Days 

The 35th edition of the Mushroom Days 2019 will take place from Wednesday May 22 until Friday May 24 2019 in the 

Brabanthallen in 's-Hertogenbosch, the Netherlands. The commission of this fair recently changed and currently consists 

of: Piet Lempens (president), Ko Hooijmans (Treasurer), Wout van Lieshout and Jan Arts of Vullings Systemen. The 

commission wants to thank Peter Christiaens and Paul Weigl for their years of input and pleasant manner of collaboration 

once again. The organisation of the fair will once again be taken care of by Hagenstein Exhibition Management, Anoeska 

Hagenstein and Femke Willems. 

Why Participate 

During the Mushroom Days 2016, 87 exhibitors presented their products and / or services to the visitors. 26 of the 

exhibitors were international exhibitors. A record number of 2839 visitors from 78 countries visited this edition of the 

Mushroom Days. 

On May 22-24 2019, the next edition of the Mushroom Days will take place. Being a platform to meet all relevant 

mushroom growers and related players in the industry, the Mushroom Days are an indispensable part of your marketing 

and sales strategy. 

During the Mushroom Days you can: 

• Meet and inspire industry professionals 

• Expand your network 

• Introduce new products and / or services 

• Build brand awareness 

• Achieve direct sales 

• Benefit from a broad international promotional campaign 

• Get high returns on your investment 

• Overload your organization with new impressions 

Up-coming Events 
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For more information, please contact the project team: Femke Willems or Anoeska Hagenstein. 

Tel: +31 (0) 652498568, info@champignondagen.nl 

Program 

From May 22-24 2019 the Mushroom Days will be organized for the 35th time in de Brabanthallen, 's-Hertogenbosch. 

Below you can see the 2019 program. Please note that the program is still subject to change. 

Wednesday, May 22, 2019 

Trade show                10 A.M. – 5 P.M.  

Welcome Event           5 P.M. - 9 P.M. 

On the Wednesday, May 22 from 5:00 pm to 9:00 pm the Welcome Event will be organized. During this evening, the 

'Ambassador of the Mushroom Industry Award' will be presented for the third time. The evening will be concluded with 

a delicious buffet. Visitors, exhibitors and their partners are all welcome and participation is free. 

Thursday, May 23, 2019 

Trade show                 10 A.M. – 6 P.M. 

Friday, May 24, 2019 

Trade show                 10 A.M. – 6 P.M. 

Ambassador Award 

On the Wednesday after the show the Welcome Event for exhibitors, visitors and press will be organised. As in the 

previous edition there will be a special guest speaker, to be announced at a later date. During the Welcome Event the 

'Ambassador of the Mushroom Industry Award' will be handed out. This award is intended for those who contribute to 

the positive image of the mushroom sector as a true ambassador. 

 If you have a potential candidate for this award, you can write your name and motivation to info@champignondagen.nl. 

The night will end with a delicious buffet. Visitors, stallholders and their partners are all welcome and participation is free. 

A perfect moment to catch up with colleagues. 

Location 

Brabanthallen, Diezekade 2, 5222 AK, 's-Hertogenbosch, The Netherlands 

Tel: +31 (0) 736293911 

For more information or to sign up:  

Info@champignondagen.nl  

www.champignondagen.nl 
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The 10th International Medicinal Mushroom Conference Second Circular 

The International Medicinal Mushroom Conference (IMMC) is also known as the "Olympic 

Games of Edible and Medicinal Mushrooms". It is a platform for all medicinal mushroom 

researchers to come and discuss basic and currently important scientific questions, share the 

results of individual studies, make new or renew friendships, and work together to develop a 

new chapter in medicinal mushrooms. 

The awareness of the international movement for the medicinal mushroom industry made a 

marked important milestone when the International Journal of Medicinal Mushroom (IJMM) was launched in 1999 by 

Begell House Inc. (USA). This organized effort then led to the inaugural International Medicinal Mushroom Conference 

held in Kiev, Ukraine, in 2001, where it was agreed that there would be an IMMC every two years. The IMMC2 was held 

in Pattaya, Thailand, in 2003; the IMMC3 took place in Port Townsend, Washington, USA, in 2005; the IMMC4 was held 

in Ljubljana, Slovenia, in 2007; the IMMC5 in Nantong, China, in 2009; the IMMC6 in Zagreb, Croatia, in 2011; the IMMC7 

in Beijing, China, in 2013; the IMMC8 was held in Manizales, Colombia and the IMMC9 was held in Palermo, Italy. The 

10th International Medicinal Mushroom Conference will be held in Nantong, China, 19-22 September 2019. We invite 

scientists, students, mycologists, medical doctors, immunologists, contagious disease specialists, naturopaths, 

biochemists, and all those who are interested in studying and discussing the most current research on medicinal 

mushrooms and progress made in the industry itself.  

Nantong City is located in the Southeast China T-type Yangtze River economic zone, neighboring Shanghai. It is well known 

as the treasure place, the village of longevity, sports, and education. There are beautiful hills, clear water and vibrant 

people in Nantong. It is known as the “First City in Modern China”. The endless glamour and profound cultural 

connotations of Nantong can be seen from the hills, the river, the people, the city, and its interesting history. 

The theme of the conference 

Medicinal Mushroom Science: Innovation and Challenge 

Organized by 

International Society for Medicinal Mushrooms 

China Chamber of Commerce of Foodstuffs and Native Produce 

Mycological Society of China 

Jiangsu Academy of Agricultural Sciences 

Co-organized by  

China Chamber of Commerce of Foodstuffs and Native Produce, Edible Mushroom Branch 

Internationally Cooperative Research Center of China for New Germplasm Breeding of Edible Mushroom, Ministry of 

Science and Technology 

Jiangsu Alphay Bio-Technology Co., Ltd. 

Key Laboratory of Edible Mushroom Processing, Ministry of Agriculture and Rural Affairs 

National Edible and Medicinal Mushroom Industry Technology Innovation Strategic Alliance  
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National and Local Joint Engineering Research Center for Research and Utilization of Economic Fungi Jiangsu Edible Fungi 

Association 

Associated Co-organized by  

Jilin Agricultural University 

Jiangsu Mushroom Industry Technology Innovation Strategic Alliance 

Jiangsu Su Wei Institute of Microbiology Co., Ltd. 

Jiangsu Alphay Institute of Medicinal Mushroom Science Research Co., Ltd. 

Media Partners  

www.emushroom.net 

http://ganodermanews.com 

www.emmushroom.com 

Date and Location  

The 10th International Medicinal Mushroom Conference (IMMC10) will be held in Nantong, China, September 19-22, 

2019.  

Registration date: September 18, 2019. 

Organization 

Local Organizing Committee 

Honorary Chairmen: Prof. Shu-Ting Chang and Prof. Solomon P. Wasser   

Chairman: Prof. Yu Li  

Executive Chairman: Mr. Hui Chen 

Vice Chairman: Mr. Weidong Rong 

General Secretary: Mr. Ziqiang Liu  

Deputy General Secretary: Ms. Xin Yan, Mr. Dongming Zhao 

E-mail: secretary@immc10.com 

International Scientific Committee 

Prof. Shu-Ting Chang (Australia/China) Prof. Solomon P. Wasser (Israel/Ukraine) 

Prof. Yu Li (China) Prof. Zhibin Lin (China) 

Prof. Ulrike Lindequist (Germany) Prof. Guiseppe Venturella (Italy) 

Dr. Carmenza Jaramillo (Columbia) Prof. Omon S. Isikhuemhen (USA/Nigeria) 

Prof. Franc Pohleven (Slovenia) Prof. Marin Berovic (Slovenia) 

Prof. Borut Strukelj (Slovenia) Prof. Naohito Ohno (Japan)  

Prof. Geogios I. Zervakis (Greece) Prof. Hui-Chen Lo (Chinese Taipei) 

Prof. Jeng-Leun Mau (Chinese Taipei) Dr. Sheng-Hua Wu (Chinese Taipei) 

Prof. Ruey-Shyang Hseu (Chinese Taipei) Prof. Peter C. K. Cheung (Hong Kong, China) 

Prof. Vinay K. Varshney (India) Prof. Hikmet Hakan Aydin (Turkey) 

15 
 

mailto:secretary@immc10.com


 

Prof. Raj. D. Rai (India) Dr. John Holliday (USA) 

Prof. Miomir Niksic (Serbia) Dr. Nadezda V. Psurtseva (Russia) 

Prof. Andrei Goncharov (Russia) Prof. Vikineswary Sabaratnan (Malaysia) 

Dr. Mikheil Asatiani (Georgia) Dr. Angela Amazonas (Brazil) 

Prof. Ivan Jakopovic (Croatia) Prof. Keto E. Mshigeni (Tanzania) 

Prof. Yijian Yao (China) Prof. Ruoyun Chen (China) 

Prof. Jingsong Zhang (China)  Prof. Ping Zhu (China) 

Prof. Baoxue Yang (China) Prof. Xiaobo Sun (China) 

International Publishing Committee 

Prof. Shu-Ting Chang (Australia/China)  Prof. Solomon P. Wasser (Israel/Ukraine) 

Prof. Yu Li (China)  Prof. Xiaotong Yang (China)  

Dr. Mingjie Chen (China) Prof. Qi Wang (China) 

Prof. HaiYing Bao (China) Prof. Junfang Lin (China) 

Prof. Su Bu (China) Dr. Bo Zhang (China) 

Dr. Yang Liu (China) Dr. Xiaofei Tian (China) 

Dr. Pu Liu (China) Dr. Shujie Cheng (China) 

Ms. Dan Jiang (China) Ms. Chunhua Xu (China) 

Programs of the conference 

A. Keynote speeches 

1) Prof. Solomon P. Wasser (Israel/Ukraine)  

Are Mushrooms Indeed Medicinal?  

2) Prof. Yu Li (China)  

A History of Medicinal Mushrooms: Past, Present and Future in China   

3) Prof. Ulrike Lindequist (Germany)  

On the Way to an Evidence-Based Mushroom Therapy - What Can Be Done? 

4) Prof. Jingsong Zhang (China) 

 Study on Key Problems of Ganoderma lucidum Industry Development 

B. Scientific Forum on Medicinal Mushrooms  

Different symposia dedicated to: 

1) Biodiversity and Ethnomycology of Medicinal Mushrooms (Conservation, Taxonomy Ecological Distribution, 

Historical and Sociological Impact);  

2) Genetics and Breeding of Medicinal Mushrooms (including Molecular Biology); 

3) Cultivation and Fermentation of Medicinal Mushrooms; 

4) Biochemistry and Pharmacology of Medicinal Mushrooms' Active Compounds; 

5) Medicinal Mushrooms in Veterinary and Agriculture; 

6) Medicinal Mushrooms in Clinical Practice; 
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7) Nutritional and Medicinal Values of Mushroom Products; 

8) Industrialization of Medicinal Mushrooms Products (including Management, Marketing, Laws and Regulations, 

Standardization). 

C. Chinese Academy of Engineering Forum 

Chinese Engineering Science and Technology Symposium--Forum for the Fungal Health Industry 

This symposium has invited famous experts research in fungi all around the world to make discussions in academic as 

well as prospective topics from various aspects around fungi comprehensive health industry, which is one of the highest 

level of symposia held by the Chinese Academy of Engineering. This symposium aims to explore the development trend 

of mycomedicine through interdisciplinary integration and to promote the development and upgrading of Chinese 

mycomedicine research, leading the development of fungi health research to a more professional, extensive and highly 

integrated level.  

Form: Thematic reports and seminars 

Date: September 19-21, 2019 

Registration: September 18, 2019 

Location: Nantong, Jiangsu, China 

Organized by:  

Chinese Academy of Engineering 

Mycological Society of China 

Jilin Agricultural University 

Co-organized by: 

Chinese Academy of Engineering, Department of Agriculture 

China Chamber of Commerce of Foodstuffs and Native Produce, Edible Mushroom Branch 

Internationally Cooperative Research Center of China for New Germplasm Breeding of Edible Mushroom, 

Ministry of Science and Technology 

Key Laboratory of Edible Mushroom Processing, Ministry of Agriculture and Rural Affairs National Edible and 

Medicinal Mushroom Industry Technology Innovation Strategic Alliance 

Topics: 

This symposium will discuss the following topics with the focus on cutting-edge issues, gathering top experts, 

presenting academic views and discussing the results.  

1) Mycomedicine and Health Industry; 

2) Germplasm Resources of Mycomedicine; 

3) Quality Identification, Quality Control and Safety of Mycomedicine; 

4) Active Components, Mechanism of Action and Formation of Mycomedicine; 

5) Mycomedicine and its Culture; 

6) Education and Training of New Scientists in Mycomedicine. 
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D. International Seminar on Professor Shu-Ting Chang’s Academic Thoughts 

Date: September 18, 2019 

Location: Nantong, Jiangsu, China 

E. Poster Exhibition 

Poster display time: 8:30 am-6:00 pm, September 19-22, 2019. 

Poster presentation time: 4:00 pm-6:30 pm, September 21, 2019. 

Posters should follow conference themes including title, authors and relevant institutions, introduction, materials and 

methods, results and discussion, and main references. The poster size should not exceed 80×110 cm (width×height). 

F. International Mushroom Expo  

Twenty standard booths (3 m×3 m) colored in blue and six jumbo booths (6 m×6 m) colored in yellow are available to 

exhibit mushroom products and the latest researches. It is the best way to inform potential customers about your 

products and services. To participate in the exhibition, please send e-mail to expo@immc10.com, Tel: +86-13552827268 

(Mr. Yadong Huang); +86-13506270081 (Mr. Xu Gu), Fax: +86-10-87109861. 
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Call for papers  

Abstract 

We would be pleased to receive abstracts from interested authors that follow the symposia themes. Abstracts should 

focus on current issues of relevant ongoing research and/or progress made in the culinary-medicinal mushroom industry 

and must be scientific and/or of technical content. 

Submitted abstracts should clearly define the objectives of the presentation or the topics covered, discuss key conclusions 

reached, and conclude the potential benefits for scientific development and progress made in the industry. Abstracts 

should not be more than 500 words but not less than 300. 

The abstracts will be published in a book of abstracts, which will be printed and distributed to the participants at the 

conference.  

The electronic version must be prepared in Microsoft Word format and in the required abstract form (download from 

www.immc10.com). It should be submitted online (www.immc10.com) before May 15, 2019. 

Full paper 

Several excellent papers received for the IMMC10 will be published in the International Journal of Medicinal Mushrooms 

(IJMM). Please send the full paper manuscripts according to journal format of the IJMM (can be download from 

www.immc10.com) if the IMMC10 secretary informs you of your abstract’s acceptance. Full papers should be submitted 

online (www.immc10.com) before July 31, 2019. The paper manuscript should not have been previously published in any 

venue. 

Award for Outstanding Paper 

In order to encourage the scholars who participated in the conference to submit high-level and excellent academic papers 

that are in line with international standards, “The 10th International Medicinal Mushroom Conference Award for 

Outstanding Paper” has been set up. The first prize for one person will be RMB 20,000 cash (approximately USD 3,000), 

the second prize for three persons will be RMB 5,000 cash (approximately USD 760 each), and the third prize for five 

persons will be RMB 3,000 cash (approximately USD 460 each). Please download the information about the award at 

www.immc10.com. 

If you have any questions, please send e-mail to paper@immc10.com. 

Deadlines  

15 May 2019   Abstract submission deadline 

15 June 2019   Notification to authors of abstract acceptance 

30 June 2019   Early bird registration deadline 

31 July 2019       Full paper submission deadline 

31 August 2019   Closing date for registrations on-line and accommodations 

18 September 2019  Registration desk opens 

19-22 September 2019 IMMC10-2019 

For more information, please visit www.immc10.com 
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Conference fees  

Registration fees  

Preliminary registration takes place by filling out the registration form online. Online registration are available from 

September 2018 on the conference website: www.immc10.com. 

Registration Type 
Early Birds 

(until 30 June, 2019) 

Normal 

(after 30 June, 2019) 

Regular attendees USD 553 USD 599 

Student * USD 383 USD 415 

Accompanying person USD 383 USD 415 

* Student registration forms must be accompanied by a student ID card and a signed letter from the head of the 

department confirming the student’s status.  

The remittance charge should be paid by the remitter.  

Conference fee includes: admission to all scientific sessions, free entrance to the conference exhibition, conference bag 

and registration documents, printed program and book of abstracts, book of proceedings, tour and visiting during the 

conference, welcome reception, lunches and dinners during the conference and coffee breaks. The fee does not include 

accommodation costs and scientific excursions after the conference. 

If you have any questions about registration, please send e-mail to secretary@immc10.com. 

Exhibition fees 

Each standard booth (3 m×3 m) is equipped with walls (2.5 meters in height), table, chairs, signage and lighting. Each 

standard booth fee is USD 1028, including one attendee’s conference registration fee. 

Each jumbo booth (6 m×6 m) has floor space only, and needs to be further designed and constructed by the builder. The 

price of each jumbo booth fee is USD 90 per square meter (minimum 36 square meter). 

Payment must be made by bank transfer within 14 working days after invoice date. 

Payment 

Payment can be completed by using an offline or online bank transfer. Please refer to the following bank information: 

BENEFICIARY: CFNA  

BENEICIARY’S BANK: BANK OF COMMUNICATIONS CO., LTD 

 BEIJING MUNICIPAL BRANCH 

ACCOUNT NUMBER: 110060194145300004859 

SWIFT CODE: COMMCNSHBJG 

Different payment methods may need to pay different bank surcharges. The remittance charge should be paid by the 

remitter. If you have any questions about payment, please send e-mail to secretary@immc10.com. 
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Cancellation Policy    

Cancellation of registration should be sent in writing to the secretariat by e-mail (secretary@immc10.com).    

An administrative charge will be deducted from the amount, according to the date the cancellation letter is received. All 

refunds will be processed after the Conference. Registration fees are not transferable. 

Cancellation on or before May 1, 2019 80% refund 

Cancellation on or before August 1, 2019 50% refund 

Cancellation after August 1, 2019 No refund 

Accommodation  

Hotels and Rates: A number of hotel rooms have been reserved at a special discount rate for participants. Only bookings 

made through the secretariat can take advantage of these rates. All rates are inclusive of taxes and services. The 

Organizing Committee provides free shuttle service to and from the hotels listed below to the conference venue. 

The accommodations will be arranged on the basis of first come, first served. If you have any questions about 

accommodations, please send e-mail to hotel@immc10.com. 

Intercontinental Hotel 

Add: No. 508, South Yuelong Road, Nantong, Jiangsu Province, China. (about 8 kilometers from the conference venue) 

P.C.: 226006 

Website: https://www.ihg.com.cn/intercontinental/ 

Hotel Name Room Type 
Discount Price 

(per room per night) 

Intercontinental Hotel  

Deluxe King Room RMB 650 

Deluxe Twin Room RMB 650 

River View King Room RMB 750 

River View Twin Room RMB 750 

Hotel Reservation: Please register for the conference on the website (www.immc10.com). On the Dashboard—“Hotel 

Reservation” page, select the required room type to confirm the hotel reservation. Reservation information will be sent 

directly to the hotel. For payment and invoice, please contact the hotel: Ms. Janet Sun (+86-13812696142), e-mail: 

annie.wu@icnantong.com. 

Notes: 

1. The room rate includes service charge and taxes.  

2. The discount price includes one buffet breakfast.  

3. For those who intend to share rooms, please write down your roommate's name in the hotel reservation form online.   

4. Check-in time is at 2:00 pm and check-out time is at 12:00 noon. 
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Holiday Inn Express  

Add: No. 1101, Xinghu Avenue, Economic and Technological Development Area, Nantong, Jiangsu Province, China. (about 

2 kilometers from the conference venue) P.C.:226009 

Website: https://www.ihg.com.cn/holidayinnexpress/ 

Hotel Name Room Type 
Discount Price  

(per room per night) 

Holiday Inn Express  
King Bed Room  RMB 318 

Twin Beds Room RMB 318 

Hotel Reservation: On the website (www.immc10.com) “Accommodation” page, click “Book Now” to get the hotel 

reservation link and fill out the form to complete your reservation. For payment and invoice, please contact the hotel: 

Mr. Shubin Ji (+86-18260599765), e-mail: shop.ji@ihg.com.  

Notes: 

1. The room rate includes service charge and taxes.  

2. The discount price includes one or two buffet breakfasts.  

3. For those who intend to share rooms, please write down your roommate's name in the hotel reservation form online.   

4. Check-in time is at 2:00 pm and check-out time is at 12:00 noon. 

Sponsorship 

The Organizing Committee would like to offer the following sponsorship levels and benefits to private persons and 

companies that are interested in medicinal mushrooms and would support the Committee in financing the organizing of 

this important event. 

There are five levels of sponsorship:  

Diamond Sponsorship (USD 30,000) 

Gold Sponsorship (USD 15,000) 

Silver Sponsorship (USD 8,000) 

Bronze Sponsorship (USD 5,000) 

Friend Sponsorship (USD 1,500) 

For more information on sponsorships, please contact Mr. Yadong Huang or Mr. Ziqiang Liu. 

E-mail: expo@immc10.com 

Tel: +86-10-87109860                  Fax: +86-10-87109861 

Mobile: +86-13552827268 (Mr. Yadong Huang), +86-13311573135 (Mr. Ziqiang Liu) 

We appreciate all the support from the partners and sponsors, which will make the IMMC10 a wonderful success.  

 

22 
 

https://www.ihg.com.cn/holidayinnexpress/
http://www.immc10.com/
mailto:shop.ji@ihg.com
mailto:expo@immc10.com


 

General Information 

Language 

The official language of the conference is English.  

Weather in Nantong 

Nantong is located in the temperate zone affected by subtropical monsoons with four distinctive seasons. The average 

daily temperature during the symposium in September is around 18-30°C. 

Passport and Visa 

A valid passport and a visa are required for entry into China. Visas can be obtained from your local Chinese Embassy or 

the nearest Consulate General. Germany, Russia, France, Korea, the Netherlands, Croatia, Malaysia, Spain, Singapore and 

Thailand, etc.; participants holding a private passport and staying in China for not more than 30 days do not need a visa 

(List of Agreements on Mutual Visa Exemption Between the People’s Republic of China and Foreign Countries: 

http://cs.mfa.gov.cn/zlbg/bgzl/lhqz/t902373.shtml). Early registration is advised so that adequate time is allowed for 

obtaining visas. 

To obtain a business visa, participants upon registration can provide passport information on line with a scanned copy of 

the passport so that the organizer can prepare and send an official visa invitation letter, which lists the city where the 

applicant should apply for the visa, the passport data, the gender of the applicant and any accompanying persons, the 

date of entry and the length of stay. Alternatively, participants can apply for a tourist visa through a travel agent after 

booking air tickets and completing the hotel reservation. 

Letter of invitation  

Requests for formal letters of invitation to attend the IMMC10 should be mailed to secretary@immc10.com. This 

invitation is only intended to facilitate participants travel and visa arrangements. It implies no provision of any support, 

financial or otherwise.  

Insurance  

The registration fees do not include insurance of participants against accidents, sickness, cancellation, theft, property 

damage, or loss. Participants are advised to arrange adequate personal insurance before leaving their countries. 

Transportation  

IMMC10 Address: No. 68-A, Zhongyang Road, Economic and Technological Development Area, Nantong, Jiangsu, China  

Airplane: The conference venue is 20 kilometers from Nantong Xingdong International Airport (airport code: NTG). 

Nantong Xingdong International Airport has 30 domestic flights such as the flights to Beijing, Shenzhen, Kunming, 

Chengdu, Tianjin and Guangzhou, as well as 4 international flights to Osaka, Taipei, Bangkok, and Nha Trang. Travelers 

may choose to arrive to the city of Shanghai, which has the largest number of flights in the region. It is about 180 

kilometers away from Shanghai Pudong International Airport (airport code: PVG), and 120 kilometers away from the 

Shanghai Hongqiao Airport (airport code: SHA). 
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Train: The conference venue is 20 kilometers from the Nantong Railway Station. The Nantong Railway Station has many 

fast trains to Nanjing, Beijing, Taiyuan, Chongqing, Jilin, Ji'nan, Xuzhou, Wuhan, etc. It is about 120 km away from the 

Shanghai Hongqiao High Speed Railway Station and about 130 km away from the Shanghai Railway Station. 

Car: The conference venue is about 17 kilometers from the Nantong Bus Station and 12 kilometers from the East Nantong 

Bus Station. 

If you need to be picked up, please contact secretary@immc10.com. 

 

The 10th International Medicinal Mushroom Conference  

Local Organizing Committee: 

Address: No. 68-A, Zhongyang Road, Economic and Technological Development Area, Nantong, Jiangsu, China 

P.C.:226009 

Tel: +86-10-87109859, +86-513-85960147  

Fax: +86-513-85960137, +86-10-87109861 

E-mail: secretary@immc10.com (Registration & Payment); 

paper@immc10.com (Abstract & Full paper) 

hotel@immc10.com (Accommodations) 

expo@immc10.com (Exhibition & Sponsorship) 

Website: www.immc10.com
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Time Table 

WEDNESDAY 
September 18 

THURSDAY 
September 19 

FRIDAY  
September 20 

SATURDAY 
September 21 

SUNDAY 
September 22 

MONDAY 
September 23 

9:00-22:00 
Conference 
Registration 

9:00-17:00 
The 

International 
Seminar on 

Professor Shu-
Ting Chang’s 

Academic 
Thoughts 

7:00-8:30 
Breakfast 

7:00-8:30 
Breakfast 

7:00-8:30 
Breakfast 

7:00-8:30 
Breakfast 

7:00-8:30 
Breakfast 

9:00-10:10 
Opening Ceremony 

9:00-12:30 
China 

Engineering 
Science and 
Technology 
Symposium 

9:00-10:30 
Satellite Symposia 9:00-12:30 

China 
Engineering 
Science and 
Technology 
Symposium 

9:00-10:30 
Satellite Symposia 

9:00-10:30 
Satellite Symposia 

9:00-18:00 
Scientific 
Excursion 

10:10-10:50 
Photo & Tea Break 

10:30-11:00 
Tea Break 

10:30-11:00 
Tea Break 

10:30-11:00 
Tea Break 

10:50-12:30 
Keynote Speeches 11:00-12:30 

Satellite Symposia 
11:00-12:30 

Satellite Symposia 
11:00-12:30 

Satellite Symposia 

12:30-14:00 
Lunch 

12:30-14:00 
Lunch 

12:30-14:00 
Lunch 

12:30-14:00 
Lunch 

14:00-16:00 
Keynote Speeches 

14:00-18:30 
China 

Engineering 
Science and 
Technology 
Symposium 

14:00-16:00 
Satellite Symposia 

14:00-16:00 
Satellite Symposia 

14:00-16:00 
Satellite Symposia 

16:00-16:30 
Tea Break 

16:00-16:30 
Tea Break 16:00-18:30 

Alphay Park Tour/ 
Poster Session 

16:00-16:30 
Tea Break 

16:30-18:30 
Satellite Symposia 

16:30-18:30 
Satellite Symposia 

16:30-17:30 
Closing Ceremony 

18:00-21:00 
Dinner 

19:00-20:00 
ISMM 

Committee 
Meeting 

19:00-21:00 
Welcome Reception 

18:30-20:00 
Dinner 18:30-21:00 

Dinner 

18:00-21:00 
Dinner & 

Closing Party 

18:30-21:00 
Dinner 20:00-22:00 

Visit in Nantong 

Notes: The time table may be adjusted in the final circular.
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The 10th International Workshop on Edible Mycorrhizal Mushrooms 

THEME: FOREST RESOURCES FOR OUR FUTURE 

IWEMM focuses on diverse fields in edible mycorrhizal mushrooms including biology, 

biotechnology, forestry, environmental science, food industry and culture, economy, and 

anthropology. In the present workshop, we especially focus on topics of Biodiversity, Taxonomy, 

Ecology and Physiology, Molecular Biology, Global Climate Change, Traditional Knowledge, Bioactive compounds, 

Cultivation etc. 

Please join IWEMM10 held in Suwa City, Nagano Prefecture, Japan to network, discuss various topics on mushrooms, 

and enjoy modern Japanese culture, food, technology and nature. 

Suwa City, Nagano Prefecture 

Oct. 21st - 25th, 2019 

INTERNATIONAL ORGANIZING COMMITTEE 

International Secretary: Alexis Guerin-Laguette (New Zealand/France) 

International Scientific Committee: 

Takashi Yamanaka (Japan), Akiyoshi Yamada (Japan), Alessandra Zambonelli (Italy), Andrea Rinaldi (Italy), Asunción 

Morte (Spain), Fernando Martínez-Peña (Spain), Carolina Barroetaveña (Argentina), Claude Murat (France), Daniel 

Mousain (France), Gérard Chevalier (France), Pierre Sourzat (France), Marc-André Selosse (France), David Pilz (USA), 

Greg Bonito (USA), Aziz Turkoglu (USA/Turkey), Simon Egli (Switzerland), Guillermo Pereira Cancino (Chile), Jesús Pérez-

Moreno (Mexico), Lahsen Khabar (Morocco), Natalia Vargas-Estupinan (Colombia), Pei Gui (China), Yu Fu-Qiang (China), 

Roberto Flores Arzu (Guatemala), Shannon Berch (Canada), Wang Yun (New Zealand/China), Alexis Guerin-Laguette 

(New Zealand/France) 

VENUE 

The workshop will be held at RAKO Hananoi Hotel in Suwa City, Nagano, Japan. 

You can access Suwa City from Tokyo by train or bus. 
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GENERAL PROGRAM： Oct. 20th ～ 25th, 2019 

Date Contents Remarks 

20th, Sun 

PM: Pre-workshop: Mushrooms and humans (Special talk by 

researchers and an exhibition of wild edible mushrooms)   

Evening: Registration of IWEMM10, and welcome party 

21st, Mon 

AM: Registration of IWEMM10, opening ceremony，Key note 

lectures (Professor Anna L. Tsing, University of California; 

Professor Kazuhide Nara, The University of Tokyo) 

Evening: Optional tour to 

sake breweries in Suwa 

City 
PM: Oral session (two scientific sessions will be set) 

22nd, Tue 

AM: Field excursion to Ushiroyama forest site which produces 

matsutake mushrooms. We will also make a short visit to the 

ancient Suwa Taisha shrine. 
  

PM: Oral sessions (two scientific sessions will be set) 

23rd, Wed 

AM: Oral session 
Evening: Gala dinner 

party 
PM: Poster session, Oral session 

Evening: Closing remarks 

24th, Thu 
Field excursion (1): Visit to matsutake production sites and a local market in Shimoina 

area, and to Narai-juku, a historic town in Kiso area. 

25th, Fri 
Field excursion (2): Visit to mushroom cultivation factories and orchards in Azumino City, 

Matsumoto Castle in Matsumoto City, and wineries in Shiojiri City 

26th, Sat～ 
Post-workshop (plan A): Visit to large-scale mushroom cultivation factories and a rural 

nature tour in Nagano 

28th, Mon 

(tentative) 
Post-workshop (plan B): Modern culture and technology tour in Tokyo 
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REGISTRATION 

Early-bird registration starts in April 2019 on another site, which will be put hyperlink from this site. 

Category 
Early bird registration 

Before 30th June 2019 
Registration after 1st July 

General participant* 

(3 days: 21st - 23rd Oct.) 
400 US dollars/person 450 US dollars/person 

Student* 

(3 days: 21st - 23rd Oct.) 
250 US dollars/person 300 US dollars/person 

Field excursion on 24th Oct. 50 US dollars/person  

Field excursion on 25th Oct. 50 US dollars/person  

Gala dinner (23rd Oct.) for 

accompanied person 
80 US dollars/person  

* The fees include welcome party on 20th Oct., lunches for three days, sake factory tour on 21st Oct., and gala dinner 

on 23rd Oct. The local organizing committee is currently looking for sponsorship to further discount the student 

registration fees. We will inform you of the final fees for students by March 2019. 

TOPICS 

Biodiversity Global climate change Conservation 

Taxonomy Evolution and Phylogeny Ecology 

Genetics and Genomics Molecular biology Biotechnology 

Bioactive compounds Food security and health Economic importance 

Cultivation Sustainability Traditional knowledge 

 

For more information: http://iwemm10-nagano.com/ 
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Chemical Compounds and Antioxidant Activity of Volatile Oil from the White Jelly Mushroom, Tremella 
fuciformis (Tremellomycetes)  

Wei Liu1,2, Qing-jiu Tang1, Yu-tian Wei1,2, Le Han1,2, Wei Han2, Na Feng1, Jing-Song Zhang1,3,4 

1Institute of Edible Fungi, Shanghai Academy of Agricultural Sciences, Shanghai, China; College of Pharmacy; 2East China 

University of Science and Technology, Shanghai, China; 3National Engineering Research Center of Edible Fungi, Key 

Laboratory of Applied Mycological Resources and Utilization, Ministry of Agriculture, Shanghai; 4Key Laboratory of 

Agricultural Genetics and Breeding, Shanghai, China  

Abstract: To fully analyze the composition of volatile oil extracted from Tremella fuciformis, hydrodistillation (HD) and 

solid phase microextraction (SPME) were adopted simultaneously. In both cases, the analysis was carried out using gas 

chromatography-mass spectrometry and the antioxidant activity of the volatile oil was determined by the 1,1-diphenyl-

2-picrylhydrazyl (DPPH) method with rutin as a positive control. Nineteen components in HD and 68 components in 

SPME were identified, respectively. Moreover, the oil obtained from T. fuciformis by HD indicated that aromatic 

compounds were a major class (93.5%), followed by the terpenes (5.7%), alkanes (0.4%), and alcohols (0.3%). Among 

them, butylated hydroxytoluene was the highest concentration (92.5%) of the compounds. The compounds detected 

by SPME were different from those of HD, and the substances with the largest content were esters (57.7%), followed by 

alcohols (19.0%), acids (7.0%), and aldehydes (6.3%). Only three of the same substances were detected in both of them, 

namely borneol, (−)-α-terpineol, and acetic acid. In the DPPH assays, strong antioxidant activity (IC50 = 0.176 mg/mL) 

was evident in volatile oil from T. fuciformis. Antioxidant activity was positively correlated with the concentration of 

volatile oil. 

Keywords: Tremella fuciformis, volatile oil, antioxidant, gas chromatography-mass spectrometry, medicinal mushrooms 

International Journal of Medicinal Mushrooms, Volume 21, 2019 Issue 3, pages 207-214 

 

Medicinal importance of mushroom mycelium: Mechanisms and applications 

Himanshi Rathore, Shalinee Prasad, Mandira Kapri, Abhay Tiwari, Satyawati Sharma 

Centre for Rural Development & Technology, Indian Institute of Technology Delhi, Hauz Khas, New Delhi 110016, India 

Abstract: Mushroom fruiting bodies have been used as food and food-flavouring materials for centuries for their unique 

and subtle flavour. However, the whole cycle from mycelium colonization to the fruit-body formation is time-consuming 

and involves extensive labour. Submerged cultivation of fungi can be a promising alternative for obtaining potent 

substances for successful utilization in the composition of functional foods. Submerged culture is a speedy process that 

Research progress 
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yields quality mushroom mycelia, considering the alternative of cultivation that takes much more time to produce 

fruiting bodies. Moreover, the culturing of mycelia on synthetic media is a convenient approach to obtain fungal biomass. 

Presence of bioactive components in mushroom mycelium makes it an attractive ingredient that is now used as dietary 

supplements or nutraceuticals. This review focuses on the optimum growth conditions required by mycelia for 

enhanced quality and yield prospects along with the biological mechanisms responsible for their therapeutic properties 

and their applications. 

Keywords: Fungi, Mycelium, Nutraceutical, Functional food, Submerged cultivation 

Journal of Functional Foods, Volume 56, May 2019, Pages 182-193 

 

The Potential Role of Medicinal Mushrooms in the Prevention and Treatment of Gynecological Cancers: 
A Review  

Giuseppe Venturella1, Paola Saporita1, Maria Letizia Gargano2  

1Department of Agricultural, Food and Forest Sciences, University of Palermo, Palermo, Italy; 2Department of Earth and 

Marine Sciences, University of Palermo, Bldg. 16, Viale delle Scienze, I-90128 Palermo, Italy 

Abstract: A review of scientific information about the potential role of medicinal mushrooms in the prevention and 

treatment of gynecological cancers, human immunodeficiency virus, and human papillomavirus infections is reported 

here. The results of in vivo and in vitro experiments on 16 different species of Basidiomycetes and three Ascomycetes, 

which possess chemopreventive potential and are effective in clinical application in combination with chemotherapy, 

are also discussed. Medicinal mushroom extracts confirm an evident efficacy on the reduction of tumor cell proliferation 

and side effects in patients with gynecological tumors who are undergoing chemotherapy treatments. This review, the 

first on the use of medicinal mushrooms in the prevention and treatment of gynecological cancers, aims to highlight 

the remarkable potential of mushrooms in integrated oncology. 

Keywords: medicinal mushrooms, gynecological cancers, human immunodeficiency virus, human papillomavirus, 

Basidiomycetes, Ascomycetes 

International Journal of Medicinal Mushrooms, Volume 21, 2019 Issue 3, pages 225-235  

 

Mushroom cultivation and biogas production: A sustainable reuse of organic resources 
Ana Marion Pérez-Chávez1, Leopoldo Mayer2, Edgardo Albertó1 
1Laboratory of Mycology and Mushroom Cultivation. Instituto Tecnológico de Chascomús (IIB-INTECH), Universidad 

Nacional de San Martín (UNSAM)-Consejo Nacional de Investigaciones Científicas y Técnicas (CONICET), CC 164. 7130, 

Chascomús, Buenos Aires, Argentina; 2Escuela de Ciencia y Tecnología, Universidad Nacional de San Martín (UNSAM), 

Tornavías, Campus Miguelete, B1650 Villa Lynch, Buenos Aires, Argentina 

Abstract: The industry of mushroom cultivation uses a wide variety of lignocellulosic waste and is considered a very 

efficient way to recycle agro-residues and to produce food. This activity generates tons of spent mushroom substrate 

(SMS) every year, causing a significant disposal challenge. The SMS is a useful resource for the generation of biogas, 
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since raw material is digested by the metabolism of fungi, performing as a pre-treatment, thus facilitating the 

subsequent anaerobic digestion and increasing the yield of methane production. Forty-one species of fungi have been 

used as pre-treatment in different types of residues; among them, 13 were cultivated mushrooms. The potential 

production of methane using SMS pre-treated with cultivated mushrooms should be added to the list of other common 

residues used, such as food/vegetable waste and pig manure. Biogas can be used as fuel, and the residues from biogas 

can be used as fertilizers for food crops. These productive activities can be integrated in a virtuous circle of reuse of 

organic resources; in which the waste of one activity is used as a substrate for another activity. Given the huge amount 

of SMS produced, we propose to integrate it into a virtuous circle of resource reutilization for energy generation, 

particularly as a viable substrate for biogas generation. 

Keywords: Fungal pre-treatment, Edible mushroom cultivation, Spent mushroom substrate, Anaerobic digestion, 

Lignocellulosic residues 

Energy for Sustainable Development, Volume 50, June 2019, Pages 50-60 

 

Mushroom poisoning: A proposed new clinical classification 

Julian White1, Scott A. Weinstein1, Luc De Haro2, Regis Bédry3, Andreas Schaper4,Barry H.Rumack5, Thomas Zilker6 

1Toxinology Dept., Women's & Children's Hospital, North Adelaide, Australia; 2Marseille Poison Centre, Hopital Sainte 

Marguerite, Marseille, France; 3Hospital Secure Unit, Pellegrin University Hospital, Bordeaux, France; 4GIZ-Nord Poisons 

Centre, University Medical Center Göettingen, Göttingen, Germany; 5Department of Emergency Medicine and Pediatrics, 

University of Colorado School of Medicine, Aurora, CO, USA; 6Dept. for Clinical Toxicology at II, Med. Klinik, TU, München, 

Munich, Germany 

Abstract: Mushroom poisoning is a significant and increasing form of toxin-induced-disease. Existing classifications of 

mushroom poisoning do not include more recently described new syndromes of mushroom poisoning and this can 

impede the diagnostic process. We reviewed the literature on mushroom poisoning, concentrating on the period since 

the current major classification published in 1994, to identify all new syndromes of poisoning and organise them into a 

new integrated classification, supported by a new diagnostic algorithm. New syndromes were eligible for inclusion if 

there was sufficient detail about both causation and clinical descriptions. Criteria included: identity of mushrooms, 

clinical profile, epidemiology, and the distinctive features of poisoning in comparison with previously documented 

syndromes. We propose 6 major groups based on key clinical features relevant in distinguishing between poisoning 

syndromes. Some clinical features, notably gastrointestinal symptoms, are common to many mushroom poisoning 

syndromes. Group 1 - Cytotoxic mushroom poisoning. Syndromes with specific major internal organ pathology: 

(Subgroup 1.1; Primary hepatotoxicity); 1A, primary hepatotoxicity (amatoxins); (Subgroup 1.2; Primary nephrotoxicity); 

1B, early primary nephrotoxicity (amino hexadienoic acid; AHDA); 1C, delayed primary nephrotoxicity (orellanines). 

Group 2 - Neurotoxic mushroom poisoning. Syndromes with primary neurotoxicity: 2A, hallucinogenic mushrooms 

(psilocybins and related toxins); 2B, autonomic-toxicity mushrooms (muscarines); 2C, CNS-toxicity mushrooms (ibotenic 

acid/muscimol); 2D, morel neurologic syndrome (Morchella spp.). Group 3 - Myotoxic mushroom poisoning. Syndromes 

with rhabdomyolysis as the primary feature: 3A, rapid onset (Russula spp.); 3B, delayed onset (Tricholoma spp.). Group 

4 – Metabolic, endocrine and related toxicity mushroom poisoning.Syndromes with a variety of clinical presentations 
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affecting metabolic and/or endocrine processes: 4A, GABA-blocking mushroom poisoning (gyromitrins); 4B, disulfiram-

like (coprines); 4C, polyporic mushroom poisoning (polyporic acid); 4D, trichothecene mushroom poisoning 

(Podostroma spp.); 4E, hypoglycaemic mushroom poisoning (Trogia venenata); 4F, hyperprocalcitoninemia mushroom 

poisoning (Boletus satanas); 4G, pancytopenic mushroom poisoning (Ganoderma neojaponicum). Group 5 - 

Gastrointestinal irritant mushroom poisoning. This group includes a wide variety of mushrooms that cause 

gastrointestinal effects without causing other clinically significant effects. Group 6 - Miscellaneous adverse reactions to 

mushrooms.Syndromes which do not fit within the previous 5 groups: 6A, Shiitake mushroom dermatitis; 6B, 

erythromelagic mushrooms (Clitocybe acromelagia); 6C, Paxillus syndrome (Paxillus involutus); 6D, encephalopathy 

syndrome (Pleurocybella porrigens). 

Keywords: Mushrooms, Mushroom poisoning, Poisonous mushrooms, Diagnostic algorithm, Hepatotoxicity, Renal 

failure, Rhabdomyolysis 

Toxicon, Volume 157, January 2019, Pages 53-65 

 

Pleurotus ostreatus and Laetiporus sulphureus (Agaricomycetes): Possible Agents against Alzheimer 
and Parkinson Diseases  

Jasmina Ćilerdžić1, Milica Galić2, Jelena Vukojević1, Mirjana Stajic1 

1Institute of Botany and Botanical Garden "Jevremovac", Faculty of Biology, University of Belgrade, Takovska 43, 11000 

Belgrade, Serbia; 2University of Belgrade, Faculty of Biology, Takovska 43, 11000 Belgrade, Serbia 

Abstract: Previous studies showed that some mushrooms are highly efficient in inhibiting acetylcholinesterase and 

tyrosinase, the increased activity of which can trigger the development of Alzheimer and Parkinson diseases. Starting 

from the fact that free radicals at high concentrations could cause neurodegenerative disorders as well as great interest 

in new, natural antineurodegenerative drugs, the goal of this study was to determine the in vitro antioxidative and 

neuroprotective potentials of various Pleurotus ostreatus and Laetiporus sulphureus extracts. L. sulphureus was a better 

antioxidative agent; it showed higher reducing power, was a more efficient scavenger of DPPH and 2,2'-azino-bis(3-

ethylbenzothiazoline-6-sulphonic acid) radicals, and was an Fe3+ reducer. The most efficient acetylcholinesterase 

inhibitor was hot water extract of P. ostreatus fruiting body, which was slightly weaker than the commercial preparation, 

galantamine. However, in comparison with α-kojic acid, tested extracts were weaker tyrosinase inhibitors. Considering 

that tested extracts were rich in phenols and that their amounts were in positive correlation with the extent of radical 

neutralization and acetylcholinesterase and tyrosinase inhibition, it is assumed that these compounds are the potential 

carriers of the neuroprotective activities. Owing to the significant antioxidative and antineurodegenerative capacity of 

these species, they can be suggested as novel nutraceuticals and pharmaceuticals. 

Keywords: acetylcholinesterase inhibition, antioxidative capacity, Laetiporus sulphureus, Pleurotus ostreatus, 

tyrosinase inhibition, medicinal mushrooms 

International Journal of Medicinal Mushrooms, Volume 21, 2019 Issue 3, pages 275-289 
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Poisoning associated with the use of mushrooms: A review of the global pattern and main 
characteristics 

Sergey Govorushko1,2, Ramin Rezaee3,4,5,6, Josef Dumanov7, Aristidis Tsatsakis8 

1Pacific Geographical Institute, 7 Radio St., Vladivostok, 690041, Russia; 2Far Eastern Federal University, 8 Sukhanova 

St, Vladivostok, 690950, Russia; 3Clinical Research Unit, Faculty of Medicine, Mashhad University of Medical Sciences, 

Mashhad, Iran; 4Neurogenic Inflammation Research Center, Mashhad University of Medical Sciences, Mashhad, Iran; 
5Aristotle University of Thessaloniki, Department of Chemical Engineering, Environmental Engineering Laboratory, 

University Campus, Thessaloniki, 54124, Greece; 6HERACLES Research Center on the Exposome and Health, Center for 

Interdisciplinary Research and Innovation, Balkan Center, Bldg. B, 10th km Thessaloniki-Thermi Road, 57001, Greece; 
7Mycological Institute USA EU, SubClinical Research Group, Sparta, NJ, 07871, United States; 8Laboratory of Toxicology, 

University of Crete, Voutes, Heraklion, Crete, 71003, Greece 

Abstract: Worldwide, special attention has been paid to wild mushrooms-induced poisoning. This review article 

provides a report on the global pattern and characteristics of mushroom poisoning and identifies the magnitude of 

mortality induced by mushroom poisoning. In this work, reasons underlying mushrooms-induced poisoning, and 

contamination of edible mushrooms by heavy metals and radionuclides, are provided. Moreover, a perspective of 

factors affecting the clinical signs of such toxicities (e.g. consumed species, the amount of eaten mushroom, season, 

geographical location, method of preparation, and individual response to toxins) as well as mushroom toxins and 

approaches suggested to protect humans against mushroom poisoning, are presented. 

Keywords: Mushroom consumption, Globe, Mortality, Mushrooms, Poisoning, Toxins 

Food and Chemical Toxicology, Volume 128, June 2019, Pages 267-279 

 

Methyl-Hispolon from Phellinus lonicerinus (Agaricomycetes) Affects Estrogen Signals in MCF-7 Breast 
Cancer Cells and Premature Aging in Rats 

Junzhi Wang1,2, Huifang Lv1, Beiyan Chen1, Wenfeng Huang3, Ailing Wang1, Lanqing Liu1, Haibo He1,2, Jianfeng Chen1, Shi 

Li1, Wei-Qiao Deng1,4 

1Hubei Key Laboratory of Natural Products Research and Development, College of Biological and Pharmaceutical 

Sciences, China Three Gorges University, Yichang, Hubei, China; 2Hubei Engineering Research Center of Biological 

Ferment, Yichang, Hubei, China; 3Hubei Key Laboratory of Natural Products Research and Development, Medical College, 

China Three Gorges University, Yichang, Hubei, China; 4Dalian Institute of Chemical Physics, Chinese Academy of Sciences, 

Dalian, Liaoning, China 

Abstract: We studied Phellinus lonicerinus to determine the cytotoxic effect and the dual estrogenic activities of methyl-

hispolon and their relation to estrogen signals in vivo and in vitro. The Glide scores of methyl-hispolon-estrogen receptor 

α (ERα) and methyl-hispolon-ERβ docked complexes were -7.29 kcal/mol and -6.68 kcal/mol in docking simulations. 

Methyl-hispolon had a significant antiproliferative effect for estrogen-sensitive ER(+) MCF-7 cells in the absence of 

estrogen, and it exhibited dual estrogen activities. Methyl-hispolon increased the serum E2 in rats with premature 
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ovarian failure and fulfilled the estrogenic function in the uterus and ovary. Methyl-hispolon significantly inhibited the 

expression of Ras, API, ERα, C-myc, and cyclinDl, as well as their gene transcription in RL95-2 cells. The phosphorylation 

of ERK1/2 was inhibited by methyl-hispolon. Thus, methyl-hispolon has potential use in treating estrogen deficiency-

related diseases, with good antitumor effects and estrogenic activity. 

Keywords: methyl-hispolon, estrogen signals, phytoestrogen, hormone replacement therapy, Phellinus lonicerinus, 

medicinal mushrooms 

International Journal of Medicinal Mushrooms, Volume 21, 2019 Issue 4, pages 381-392 

 

Sensory properties of Nordic edible mushrooms 

Heikki Aisala1,2, Oskar Laaksonen1, Hanna Manninen3, Auri Raittola1, Anu Hopia2, Mari Sandell2 

1University of Turku, Department of Biochemistry, Food Chemistry and Food Development, FI-20014 Turku, Finland; 
2University of Turku, Functional Foods Forum, FI-20014 Turku, Finland; 3Tampere University of Technology, Laboratory 

of Chemistry and Bioengineering, FI-33101 Tampere, Finland 

Abstract: Edible mushrooms are a global food with a history of consumption spanning several millennia. However, 

studies utilizing modern sensory methods on mushrooms are still scarce. In this study, the sensory properties of Nordic 

edible mushrooms were analyzed by two methods. In the sensory profile, sous vide processed wild mushroom species 

Cantharellus cibarius, Craterellus tubaeformis, Boletus edulis, and Lactarius camphoratus were studied with cultivated 

Agaricus bisporus as a control species. The sensory profile consisted of 18 descriptors, and the 5 mushrooms differed 

from each other in all of them. Only B. edulis and A. bisporus were linked to typical mushroom-like odor. In projective 

mapping, consumers evaluated blanched wild C. cibarius, C. tubaeformis and Suillus variegatus as well as cultivated 

Lentinula edodes and both blanched and fresh A. bisporusbased on odor and on flavor. The consumers intuitively 

grouped the samples into three groups: wild, fresh cultivated and processed cultivated mushrooms. Wild mushrooms 

had a high odor intensity and various odor descriptions but a low flavor intensity. Cultivated mushrooms had opposite 

descriptions. Both tests showed differences in the sensory descriptors between the cultivated and wild mushrooms 

with the former linked to typical ‘mushroom’, indicating the importance and need for descriptive profiles for different 

mushroom types. 

Keywords: Mushrooms, Projective mapping, Generic descriptive analysis, GDA, Sensory evaluation 

Food Research International, Volume 109, July 2018, Pages 526-536 
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ABSTRACT: Here, we analyze the status and future trends in the study of medicinal mushrooms (MMs) in agriculture 

and biomedicine. Fruiting bodies of mushrooms are heterotrophic organisms that obtain all their nutritive 

requirements from the substrate. Mushroom substrates are agro-industrial plant residues and forest byproducts, which 

are usually called lignocellulosic materials. A good substrate for mushroom growth must be suitable both chemically 

and physically, as well as have the proper conditions for microbial activities. Under suitable conditions, mushrooms 

can excrete key enzymes for unlocking indigestible lignocellulosic biomasses to help provide sources of nourishment. 

The production of enzymes by mushroom mycelia plays a crucial part in the colonization process and is an important 

determinant of mushroom yields. The sense of purpose and vision for mushroom industries is also briefly discussed. 

Special attention is given to the use of mushroom extracts with antiphytopathologenic and insecticidal properties in 

modern agriculture. In the second part of this article, we summarize biomedical applications of medicinal mushrooms, 

which are currently used as 1) dietary food, 2) dietary supplement products, 3) a new class of drugs called “mushroom 

pharmaceuticals or mushroom drugs,” 4) natural biocontrol agents in plant protection demonstrating insecticidal, 

fungicidal, bactericidal, herbicidal, nematocidal, and antiphytoviral activities, and 5) cosmeceuticals. We also aimed to 

draw attention to many critically important unsolved problems in the future development of medicinal mushroom 

science in the 21st century, including problems of production, standardization, and safety of mushroom dietary 

supplement products, as well as to discuss the problems of developing new medicinal mushroom drugs based not only 

on beta-glucans polysaccharides but also on low-molecular-weight secondary metabolites. 

KEY WORDS: medicinal mushrooms, agricultural and biomedical applications, mushroom industrial uses, mushroom 

enzymes, dietary supplements, mushroom medicine, mushroom products, polysaccharides, beta-glucans, antitumor, 

immunomodulator activity 

Points and Reviews 
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ABBREVIATIONS: BRM, biological response modifier; CAPE, caffeic acid phenethyl ester; DS, dietary supplement; 

IMMC, International Medicinal Mushroom Conference; ISMS, International Society of Mushroom Science; MM, 

medicinal mushroom; NF-κB, nuclear factor kappa B; WSMBMP, World Society for Mushroom Biology and Mushroom 

Products 

Continued from previous issue: 

III. BIOMEDICAL APPLICATIONS OF MEDICINAL MUSHROOMS 

The use of mushrooms in traditional ancient therapies dates back to at least the Neolithic Age. For millennia, 

mushrooms have been valued as edible and medical provisions for humankind. Contemporary research has validated 

and documented much of the ancient knowledge on medicinal mushrooms (MMs). The interdisciplinary field of science 

that studies MMs has been developed and increasingly demonstrates potent and unique properties of compounds 

extracted from a range of mushroom species, especially in the last 3 decades. Modern clinical practice in Japan, China, 

Korea, Russia, and several other countries relies on mushroom-derived preparations.21,22,48 

The long history of mushroom use has been documented in Europe, including the story of Ice Man and Otzi’s 

mushrooms: Piptoporus betulins (birch polypore), Fomes fomentarius (tinder conk), and A. muscaria (fly agarics) in 

Celtic myths and A. muscaria (fly agaric) in Russia, This history is also rich in Asia, especially for lingzhi or reishi 

mushrooms and G. lucidum in China and in Tibetian shamanism and Buddhism, as well as L. edodes (shiitake 

mushroom). Phellinus igniarius have been used by the eskimos of Alaska, and some other species have been used on 

the African continent (e.g., mushrooms of Yoruba populations in Nigeria and Benin, and in Algeria, and Egypt). 

Hallucinogenic species of the genus Psilocybe have a special place in the spiritual cultures of Mesoamerica, Mexico, and 

Guatemala. Currently, MMs are used in many ways: 1) dietary food (world mushroom production was 33.5 million 

tons in 2016); 2) dietary supplement (DS) products (i.e., the growing MM DS market currently comprises more than US$20 

billion per year); 3) a new class of drugs called “mushroom pharmaceuticals or mushroom drugs”; 4) natural biocontrol 

agents in plant protection demonstrating insecticidal, fungicidal, bactericidal, herbicidal, nematocidal, and 

antiphytoviral activities; and 5) cosmeceuticals. Compounds including polysaccharides such as soluble β-glucans, GXM, 

sacchachitin, tyrosinase, and other enzymes are being used by cosmetic companies for their film-forming capability, 

activation of epidermal growth factor, antioxidative, antiallergenic, antibacterial, and anti-inflammatory activities, 

stimulation of collagen activity, inhibition of autoimmune vitiligo, and in the treatment of acne.48,49 

The pharmacological properties of mushrooms are currently widely recognized. They make up a vast and yet largely 

untapped source of powerfully new pharmaceutical products. In particular, and most importantly for modern medicine, 

MMs present an unlimited source of polysaccharides (especially β-glucans) and polysaccharide-protein complexes with 

anticancer and immunostimulating properties. Many, if not all, higher Basidiomycetes mushrooms contain different 

types of biologically active high-molecular-weight and low-molecular-weight compounds (e.g., triterpenes, lectins, 

steroids, phenols, polyphenols, lactones, statins, alkaloids, and antibiotics) in fruiting bodies, spores, cultured mycelia, 

and cultured broth.48,50–52 

A. Current Perspectives and Advances 

More than 200 medicinal functions are produced by MMs and other fungi. The studied medicinal actions of mushrooms 

include antitumor, immunomodulating, antioxidant, radical scavenging, cardiovascular, cholesterol-lowering, antiviral, 
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antibacterial, antiparasitic, antifungal, detoxicative, hepatoprotective, antidiabetic, antiobesity, neuroprotective, 

neuroregenerative, and other effects as well. Also, substances derived from MMs can be used as painkillers or 

analgesics. The best implementation of MMs drugs and MM DSs has been in preventing immune disorders and 

maintaining good quality of life, especially in immunodeficient and immunodepressed patients, as well as patients 

undergoing chemotherapy or radiotherapy or patients with different types of cancers, chronic blood-borne viral 

infections of hepatitis (B, C, and D), different types of anemia, human immunodeficiency virus/acquired 

immunodeficiency syndrome, herpes simplex virus, chronic fatigue syndrome, Epstein-Barr virus, chronic gastritis and 

gastric ulcers caused by Helicobacter pylori, and dementia (especially Alzheimer’s disease). 

Mushroom polysaccharides prevent oncogenesis; they show direct antitumor activity against various synergetic tumors, 

and they prevent tumor metastasis. Their activity is especially beneficial when used in conjunction with chemotherapy. 

The antitumor action of polysaccharides requires an intact T-cell component; their activity is mediated through a thymus-

dependent immune mechanism. They activate cytotoxic macrophages, monocytes, neutrophils, natural killer cells, 

dendritic cells, and chemical messengers (i.e., cytokines such as interleukins, interferons, and colony-stimulating 

factors) that trigger complementary and acute-phase responses. In addition, mushroom polysaccharides can be 

considered as multicytokine inducers able to induce gene expression of various immunomodulating cytokines and 

cytokine receptors. Among major noncommunicable diseases, the four major diseases (cardiovascular disease, chronic 

diabetes, respiratory diseases, and cancer) at the national, regional, and global levels, cancer is now the main cause of 

death globally. MM drugs and MM polysaccharide preparations from different mushroom species show positive results 

in treating cancers in vitro and in vivo. A new class of antitumor MM drugs called biological response modifiers (BRMs) 

has emerged as a new kind of cancer treatment together with surgery, chemotherapy, and radiotherapy.50,53 The major 

problem with cancer treatments, especially chemotherapy and radiotherapy, is damage to or weakening of the patient’s 

natural immunological defenses. Medicinal mushroom BRMs are used to significantly reduce the side effects of cancer 

treatment and to help overcome cancer growth. Most of them activate natural immune responses of the host and 

can be used as supportive treatment for cancer prevention and, in some cases, alone with conventional therapies. 

Immunoceuticals isolated from more than 30 MM species have demonstrated antitumor activity in animal treatments. 

However, only a few have been tested for their anticancer potential in humans. The few that have been tested are 

β-D-glucans or β-D-glucans linked to proteins. Several MM products, mainly polysaccharides and especially  β-

glucans, have been developed for clinical and commercial purposes: krestin (PSK) and polysaccharide peptide (PSP) from 

Trametes versicolor; lentinan, isolated from 

L. edodes; schizopyllan (sonifilan, sizofiran, or SPG), from Schizophyllum commune; befungin, from Inonotus obliquus; 

D-fraction, from Grifola frondosa, and GLPS polysaccharide fraction from G. lucidum; active hexose correlated 

compound (AHCC); and some others.21,22,50,53 

B. Medicinal Mushroom Natural Products Are an Unclaimed Source for Drug Discovery 

The development of real immunomodulating and anticancer drugs from MM polysaccharides (e.g., lentinan, 

schizophyllan, and krestin) has been hampered by the fact that high-molecular-weight compounds are used.All MM 

drugs have been developed from high-molecular-weight polysaccharides from 100,000 to 0.5 million Da. These 

compounds cannot be synthesized; therefore, their production is restricted to extraction from fruiting bodies, cultured 

mycelia, or cultured broth. Such an approach imposes high market prices. Today, science should concentrate on the 
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beneficial medicinal effects of low-weight-molecular compounds produced by MMs—that is, low-molecular-weight 

secondary metabolites targeting processes such as apoptosis, angiogenesis, metastasis, cell cycle regulation, and signal 

transduction cascades. MMs remain a relatively untapped source for drug discovery. 

Progress in the research of MMs must include genomics, proteomics, metabolomics, and systems pharmacology. 

Studying molecular mechanisms to determine the medicinal effects of MMs should be the focus of new investigations 

using modern methods with the aforementioned approaches. 

Another important source for substances of therapeutic interest can be found in the pool of secondary metabolites 

produced by MMs. These substances can be classified according to five main metabolic sources: 1) amino acid-derived 

pathways; 2) the shikimic acid pathway for the biosynthesis of aromatic amino acids; 3) acetate-malonate pathway 

from acetyl coenzyme A; 4) the mevalonic acid pathway from acetyl coenzyme A, which functions in primary 

metabolism for the synthesis of sterols; and 5) polysaccharides and peptidopolysaccharides. The polyketide and the 

mevalonic acid pathways are most often involved, and they produce a greater variety of compounds than the other 

pathways. 

Every effort should be made to find new sources for anticancer drugs using low-molecular-weight secondary 

metabolites from MMs that can inhibit or trigger specific responses such as activating or inhibiting nuclear factor kappa 

B (NF-κB) and inhibiting proteins and especially tyrosine kinases, aromatases and sulfatases, matrix metalloproteinases, 

cyclooxygenases, DNA topoisomerases and DNA polymerases, antiangiogenic substances, and so forth. 

Fungal low-molecular-weight compounds directly influencing NF-κB inhibitory effects include caffeic acid phenethyl 

ester (CAPE), cordycepin, panepoxydone, and cycloepoxydon. For example, lowmolecular-weight CAPE produced by Ph. 

linteus and Marasmius oreades shows specific cytotoxicity against tumor cells, demonstrates NF-κB inhibitor activity, 

and thus is a candidate for antitumor drugs, especially against breast cancer. 

Pharmaceutical companies involved in drug discovery need new sources of natural products. MMs are the best natural 

sources that can be used in the production of new pharmaceuticals in a short amount of time. Here, we present the 

drug discovery pathway especially prepared for the development of MM pharmaceuticals. This pathway includes nine 

steps: 

1. Mushroom cultivation and biomass production 

2. Biomass extraction 

3. Screening of mushroom extracts 

4. Effect of selected extracts on a target of interest 

5. Chemical fractionation of selected extracts 

6. Elucidation of active fractions (compounds) mechanism of action and potency 

7. Effect on animal models 

8. Preclinical drug development 

9. Clinical drug development21,48 

C. Medicinal Mushroom Dietary Supplements 

MMs produce beneficial effects not only as drugs but also as a novel class of products by a variety of names: DSs, 
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functional foods, nutriceuticals, mycopharmaceuticals, and designer foods including probiotics and prebiotics, which 

produce healthy benefits through everyday use. 

Dietary supplements are not strictly used as pharmaceutical products; they also produce healthy effects through 

everyday use as part of a healthy diet. 

Several types of MM DS products are available on the market today: 

1. Artificially cultivated fruit body powders, hot water or alcohol extracts of these fruit bodies 

2. Dried and pulverized preparations of the combined substrate, mycelia, and mushroom primordial 

3. Biomass or extracts from mycelia harvested from submerged liquid culture grown in a fermentation tank or 

bioreactor 

4. Naturally grown, dried, mushroom fruit bodies in the form of capsules or tablets 

5. Spores and their extracts 

Regular intake may enhance the immune response of the human body, thereby increasing resistance to disease and, in 

some cases, causing regression of the disease state. Thus, acting as immunopotentiators, MM preparations modify host 

biological responses. 

Undoubtedly, MM-based products can serve as superior DSs. The market for DSs from mushrooms is quickly growing. 

Every year, data are collected as new evidence on the beneficial effects from DSs made from MMs. A new product for 

dementia based on a proprietary standardized extract that contains hericenones and amyloban (both from the 

Hericium erinaceus – lion’s mane mushroom) is currently available. The value of Ganoderma, Ophiocordyceps, and 

Cordyceps DSs is more than US$4.0 billion per year.21,53 

D. Medicinal Mushroom Dietary Supplement Problems 

Recently, the popularity of developing mushroom biomass or different extracts as DSs or functional foods and novel 

prebiotics (nondigestive β-glucans) has grown. Significant questions have arisen with establishing DS and MM products 

including their safety, standardization, regulation, efficacy, and mechanism of action. 

Unfortunately, standardization around the world of DSs from MMs is still in its early stages, including an insufficient 

understanding of DS bioactive effects. No internationally recognized standards and protocols for the production and 

testing of MMs products have been developed. Only proper standards and protocols can guarantee product quality. 

Without consistency in the quality of MM products, commercially available MM preparations of mushrooms will be 

dramatically different and vary enormously in composition and affectivity. It is not known whether bioactive effects are 

caused by a single component or are the result of a synergistic impact from several ingredients. Data are insufficient to 

determine which components better affect mushroom fruiting bodies or submerged mycelia powder versus extracts. 

Are simple dried fruiting bodies and mycelia powders as affective as hot water, alcoholic, or hydroalcoholic extracts? 

Between crude extracts and isolated fractions, which is more affective and has a higher safety profile (some companies 

are selling fraction-like G. frondosa Maitake D-Fraction or GLPS fraction of G. lucidum)? The role of some of low-

molecular-weight compounds for MM extracts is still unclear. 
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Which is more effective, the combination of components containing biomass or extracts of two to ten different 

species in one pill or having one species in one pill? How can one assess the effectiveness of different mushroom 

products when blending occurs from many species in one product (“shotgun” approach)? Since mushroom products 

can be cytokine stimulants, from what age are they safe for young children to take since their immune systems are not 

yet mature? 

Data regarding the dosage used are a very controversial issue. The suggested dosages differ greatly due to different 

forms and formulations. Numerous clinical trials have established that six capsules (three capsules twice per day or two 

capsules thrice per day) each of 500–1000 mg (biomass or extracts) is the accepted dosage of MM preparations. 

According to traditional Chinese medicine, the standard dose of the dried fruiting bodies of biomass of MMs per day 

in different forms (tablets, capsules, liquid extracts, etc.) must be equivalent to ~ 100–150 g of fresh mushroom 

material. 

What dosages are safe and affective during pregnancy and nursing? The absence of insufficiently elaborated standards 

for the recommended use of MM DSs, including precise doses and duration of administration, needs very serious 

investigation. Some research shows that too high a dose could lead to immune suppression, whereas too low a dose 

might not trigger an immune response. 

Furthermore, major problems associated with mushroom-based DSs are due to their wide variability, the current lack 

of standards for production, and the lack of testing protocols necessary to guarantee product quality. The active 

ingredients of many present-day commercial mushroom products have not been indicated. 

The result of the current lack of standards for production and product quality of commercially available mushroom 

preparations from the same species and strain of mushrooms are dramatically different in composition and affectivity. 

Adulteration of MM products with similar or spurious species (e.g., different Ganoderma species for G. lucidum; Stereum 

species for T. versicolor; different Cordyceps species, even different anamorphic species of Cordyceps for O. sinensis) is 

very common. 

What is the role of fresh mushroom consumption? The consumption of fresh mushrooms was found to increase, for 

example, anti-β-glucan antibodies in the serum of humans. Information is still lacking on the use of MM DSs and their 

intercrossing or interaction with many common drugs.21,22,48–53 

IV. CONCLUSIONS 

Mushroom cultivation not only produces nutritious protein-rich food but can also help to provide medicinal products. 

The multidimensional nature of the global mushroom cultivation industry, its role in addressing critical health issues 

faced by humankind, and its positive contributions require further investigation. Furthermore, mushrooms can serve 

as agents for promoting equitable economic growth in society. Because lignocellulosic wastes are available in every 

corner of the world, they can be properly used in the cultivation of mushrooms and therefore could pilot a so-called 

white agricultural revolution in less developed countries and in the world at large. A significant aspect of mushroom 

cultivation is to create a pollution- free environment. Because they can produce lignocellulosic enzymes, they can 

biosynthesize their own food from agricultural crop residues as well as from forestry industry wastes, which would 

otherwise cause health hazards. In addition, their used composts/substrates can be utilized as soil conditioners, or as 
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organic fertilizers, and even as biogases and animal feeds. Hopefully, the information contained in this review will serve 

to catalyze an enhanced understanding of many benefits that can be derived from mushrooms and mushroom natural 

products. New information will contribute to the advances in basic biological knowledge with that of chemical 

technology to promote a mushroom-related industry based on the utilization of lignocellulosic waste materials that are 

abundantly available in rural and urban areas. New information will also have a positive global impact on long-term 

food nutrition, health care, environmental conservation and regeneration, and economic and social changes. 

Mushrooms can be used as food, tonics, medicines, cosmeceuticals, and natural biocontrol agents in plant protection 

with insecticidal, fungicidal, bactericidal, herbicidal, nematoticidal, and antiphytoviral activities. Mushrooms produce 

many chemically diverse compounds with a broad spectrum of biological activities. In vitro assays, animal studies, and 

a few clinical trials justify the traditional experience and suggest a great potential of MMs and mushroom compounds 

for the treatment and prophylaxis of specific diseases. In view of promising results, more efforts are necessary to explore 

the potential of MMs and to promote their development to regular drugs. Important tasks are realization and publication 

of high-quality clinical studies, manufacturing high-quality products with standardized quality, and ensuring sustainable 

production under controlled conditions. 

V. FUTURE DIRECTIONS 

Environmental pollution is now a global problem that has affected all aspects of human welfare, including air, water, and 

food as well as the health of humankind. Because nutrients for mushroom development are all absorbed from our 

surroundings (including substrates, water, and air during the processes of mushroom production, transportation, 

canning, drying, and preservation), the possibility of contamination by polluted substances is high. The quality of 

mushrooms and their products can be diminished. Therefore, quality control is critically important for the mushroom 

industry. 

It is important to blend the advances in basic biological knowledge of mushrooms with those of chemical technology 

to promote a mushroom-related industry based on the utilization of lignocellulosic waste materials that are abundantly 

available in rural and urban areas. This will also have a positive global impact on long-term food nutrition, health 

care, environmental conservation and regeneration, and economic and social changes. 

Several important issues are current challenges in MM science. First, the role of polysaccharide-protein or 

polysaccharide-peptide complexes in pharmacological activity of MMs must be studied further. Also, more studies are 

needed to demonstrate which mushroom extracts or compounds are most affective for specific ailments against viral 

infections, bacterial infections, metabolic syndromes, cancer, cholesterol, and so forth. In addition, the development 

of new methods and processes in the study of MMs must be a priority. Furthermore, high-quality, long-term double-

blinded, placebo-controlled studies with large trial populations are definitely needed to procure safety and efficacy of 

MMs with statistical power. More attention must be given to research on farm animals and MMs. The intellectual 

properties of MM genetic resources for invention and innovation must be protected. Finally, we must continue to 

educate the society and consumers on MM science, and it will be advantageous to bridge the gap between Western 

and Eastern medicine.  

  

46 
 



 

REFERENCES 

21. Chang ST, Wasser SP. The role of culinary-medicinal mushrooms on human welfare with pyramid model for human 

health. Int J Med Mushrooms. 2012;14(2):95–134. 

22. Chang ST, Wasser SP. The cultivation and environmental impact of mushrooms. In Oxford research encyclopedia of 

environmental science. New York (NY): Oxford University Press; 2017. Retrieved from 

http://environmentalscience.oxfordre .com/view/10.1093/acrefore/9780199389414.001.0001/acrefore-

9780199389414-e-231. 

23. Anke T, Oberwinkler F. The strobilurins new antifungal antibiotics from the basidiomycete Strobilurus tenacellus. J 

Antibiot. 1977;30:806–10. 

24. Musilek V, Cerna J, Sasek V, Semerzieva M, Vondracek M. Antifungal antibiotic from the basidiomycete 

Oudemansiella mucida. I. Isolation and cultivation of a producing strain. Folia Microbiol. 1969;14:377–88. 

25. Lorenzen K, Anke T. Basidiomycetes as source for new bioactive natural products. Curr Organ Chem. 1998;2:329–64. 

26. Anke T, Werle A, Bross M, Steglich W. Antibiotics from Basidiomycetes. XXXII. Oudemansin X, a new antifungal E-β- 

methoxyacrylate from Oudemansiella radicata (Relhan ex Fr.) Sing. J Antibiot. 1990;43:1010–1. 

27. Zjawiony JK. Active compounds from Aphyllophorales (Polypore) fungi. J Nat Prod. 2004;67:300–10. 

28. Clough JM. The strobirulins, oudemansins, and myxothiazols, fungicidal derivatives of beta methoxyacrilic acid. Nat 

Prod Rep. 1993;10(6):565–74. 

29. Knight SC, Anthony VM, Brady AM, Greenland AJ, Heaney SP, Murray DC, Powell KA, Schulz MA, Sinks CA, Worthington 

PA, Youle D. Rational and perspectives on the development of fungicides. Ann Rev Phytopathol. 1997;35:349–72. 

30. Anke T, Werle A, Zapf S. Favolon, a new antifungal triterpenoid from Favolaschia species. J Antibiot. 1995;48:725–6. 

31. Aqueveque P, Anke T, Anke H, Sterner O, Becerra J, Silva M. Favolon B, a new triterpenoid isolated from the Chilean 

Mycena sp. strain 96180. J Antibiot. 2005;58(1):61–4. 

32. Kupka J, Anke T, Gianetti BM, Steglich W. Antibiotics from Basidiomycetes. XIV. Isolation and biological characterisation 

of hypnophilin, pleurotellol, and pleurotellic acid from Pleurotellus hypnophilus (Berk.) Sacc. Arch Microbiol. 

1981;130:223–7. 

33. Lauer U, Anke T, Shledrick WS, Scherer A, Steglich W. Antibiotics from Basidiomycetes. XXXI. Aleurodiscal: an antifungal 

sesquiterpenoid from Aleurodiscus mirabilis (Berk. & Curt.) Höhn. J Antibiot. 1989;42:875–82. 

34. Arnone A, Cardillo R, Meille SV, Nasini G, Tolazzi M. Secondary mold metabolites. 47. Isolation and structure  

elucida-tion of clavilactones AC, new metabolites from the fungus Clitocybe clavipes. J Chem Soc Perkin Trans. 

1994;15:2165–8. 

35. Meir N, Klaebc A, Chavant L, Fournier D. Insecticidal properties of mushroom and toadstool carpophores. 

Phytochem. 1996;41(5):1293–9. 

36. Wang, M, Trigueros V, Paquereau L, Chavant L, Fournier D. Proteins as active compounds involved in insecticidal 

activity of mushroom fruitbodies. J Econom Entomol. 2002;95(3):603–7. 

37. Triguéros V, Lougarre A, Ali-Ahmed D, Rahbe Y, Guillot J, Chavant L, Fournier D, Paquereau L. Xerocomus chrysenteron 
47 

 

http://environmentalscience.oxfordre/


 

lectin: identification of a new pesticidal protein. Biochim Biophys Acta. 2003;1621(3):292–8. 

38. Nawrot J, Bloszyk E, Harmatha J, Ladislav, N, Dohdan B. Action of antifeedants of plant origin on beetles infecting 

stored products. Acta Entomolog Bohemoslovaca. 1986;83:327–35. 

39. Conca E, De Bernardi M, Fronza G, Girometta MA, Mellerio G, Vidari G, Vitta-Finzi P. Fungal metabolites 10. New 

chromenes from Lactarius fuliginosus and Lactarius picinus Fries. Tetrahedr Lett. 1981;22:4327–30. 

40. Allievi C. De Bernardi M, Demarchi F, Mellerio G. Chromatographic analysis of 2,2-dimethylchromene derivatives. 

J Chromatography. 1983;261:331–14. 

41. Bowers WS. Discovery of insect antiallatotropins. In: Gilbert LI, editor. The juvenile hormones. New York (NY): Plenum 

Press; 1976. pp. 394–408. 

42. Dowd PF, Miller OK. Insecticidal properties of Lactarius fuliginosus and Lactarius fumosus. Entomol Experiment 

Applic. 1990;57:23–8. 

43. Bücker A, Bücker NCF, Lima de Souza AQ, Matos da Gama A, Rodrigues-Filho E, Medeiros da Costa F, Nunez CV, Castro 

e Silva A, Tadei WP. Larvicidal effects of endophytic and basidiomycete fungus extracts on Aedes and Anopheles larvae 

(Diptera, Culicidae). Rev Soc Brasil Med Trop. 2013;46(4):411–9. 

44. Mayer A, Sterner O, Anke H. Omphalotin, a new cyclic peptide with potent nematicidal activity from Omphalotus 

olearius. Fermentation and biological activity. Nat Prod Lett. 1997;10:25–33. 

45. Lambert M, Kremer S, Anke H. Antimicrobial, phytotoxic, nematicidal, cytotoxic, and mutagenic activities of 1-

hydroxypyrene, the initial metabolite in pyrene metabolism by the basidiomycete Crinipellis stipitaria. Bull Environ 

Contam Toxicol. 1995;55:521–57. 

46. Dong JY, Li XP, Li L, Li GH, Liu YJ, Zhang KQ. Preliminary results on nematocidal activity from culture filtrates of 

Basidiomycetes against the pine wood nematode, Bursaphelenchus xylophilus (Aphelenchoididae). Ann Microbiol. 

2006;56:163–6. 

47. Barseghyan GS, Barazani A, Wasser SP. Chapter 8. Medicinal mushrooms with anti-phytopathogenic and 

insecticidal properties. In: Petre M, editor. Mushroom biotechnology, 1st ed. New York (NY): Academic Press; 2016. pp. 

137–54.  

48 
 



 

 

 
 

Aiming to build the relationship between the members and the Society, the publication of the newsletters was 

proposed before the launching of the Society. The newsletters represent one of the key official publications from the 

Society. Contents of the newsletters will include notifications of the decisions made by the committee board, reviews 

or comments contributed by ISMM committee members, conferences or activities to be organized, and the status 

updated in research, industrialization, and marketing for medicinal mushrooms. The newsletters will be released 

quarterly, by the first Monday of every January, April, July, and October, with possible supplementary issues as well. 

The Newsletter is open to organizations or professionals to submit news, comments, or scientific papers relating to 

medicinal mushroom research, marketing, or industry. 

 

 

 

 
For any inquiry in membership enrollment, subscribing to ISMM newsletters, upcoming activities and events organized 

by ISMM, or submitting news reports, statements, or manuscripts to the Society, please contact the secretariat’s office 

in Beijing, China. 

 

ISMM Secretariat Office, Beijing 

Room D-1216, Jun Feng Hua Ting,  

No. 69 West Beichen Road,  

Chaoyang District, Beijing 100029, China.  

Tel: +86-10-58772596, 87109859  

Fax: +86-10-58772190  

E-mail: ismm.org@gmail.com 

Website: http://www.ismm2013.com/ 
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