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	1. Title of Working Group

	Barcoding of medical Fungi

	2. Name(s) of Coordinator(s) with email addresses

	Prof. Wieland Meyer (wieland.meyer@sydney.edu.au)
Prof. Sybren de Hoog (s.hoog@westerdijkinstitute.nl)

	3. Website URL for external website (if relevant)

	www.its.mycologylab.org

	4. Objectives and expected outcomes for the forthcoming year

	Objectives and anticipated outcomes: 
· To cover all human pathogenic fungi for both fungal barcodes, ITS and elongation factor 1alpha

· To expand the “ISHAM DNA BARCODING DATABASE” – a globally accessed tool for routine sequence based fungal identification in the clinical microbiology laboratory

· To introduce whole genome data of human pathogenic fungi into the ISHAM DNA BARCODE DATABASE

· To expand sequence-based identification by applying long-read sequencing-based metagenomics 

	5. Achievements of the Working Group in 2018 (250 words) 1-3

	· Extended the database for quality controlled primary fungal DNA barcode (ITS1/2) sequences within the ISHAM DNA BARCODING DATABASE (www.its.mycologylab.org) to now ~ 5000 sequences covering over 500 human pathogenic fungi
· Lunched the secondary fungal DNA barcode (elongation factor 1 alpha) database with more than 300 quality controlled sequences at the 7th International Barcode of Life Conference 20-24.11. 2017 Kruger National Park 

· Invited symposia and talk: “Establishment of a quality controlled secondary fungal barcode (TEF1alpha) database for medical fungi” in Advances in fungal DNA barcoding, 7th International Barcode of Life Conference Kruger National Park, South Africa 20-24.11.2017
· Invited symposia and talk: “DNA barcoding of human pathogenic yeasts” 7th Yeast: Products and Discovery (YPD) meeting, Ballarat, Australia 29.11.-1.12.2017
· Combined both databases, which are now forming eth ISHAM DNA BARCODE DATABASE, which is now accessed by more than 700 clinical microbiology diagnostic laboratories globally, with more then 25,000 users
· Generated ~3500 elongation factor 1 alpha sequences 

· Contributed to the annotation of ITS sequences for the UNITE database
· Organized a symposium at the 20 ISHAM congress in Amsterdam 2018
· Invited symposia and talk: “Advances in DNA barcoding of pathogenic fungi” in the Symposium “DNA barcoding”20th ISHAM congress, Amsterdam, The Netherlands, 30.6.-4.7.2018
· Organized a symposium at the International Mycological Congress IMC11 in Puerto Rico 2018

· Invited symposia and talk: “What clinical mycologist need for species recognition?” in the symposium Hot topics in Taxonomy – Can we define fungal species borders?” IMC11, San Juan, Puerto Rico, 16-21.7.201


	6. Publications arising from the Working Group 

	New Publication:
· Meyer W, Irinyi L, Hoang MTV, Robert V, Garcia Hermosa D, Desnos-Olivier M, Yurayart C, Tsang CC, Lee CY, Woo P, Pchelin I, Uhrlas S, Nenoff P, Chindamporn A, Hebrt P, Sorrell T, ISHAM barcoding of pathogenic fungi working group (2019): Database establishment for the secondary fungal DNA barcode -Translational Elongation Factor 1α (TEF1α). Genome. 22:1-10. (doi: 10.1139/gen-2018-008) [Epub ahead of print]
· Nilsson RH, Taylor AFS, Adams RI, Baschien C, Bengtsson-Palme J, Cangren P, Coleine C, Daniel HM, Glassman SI, Hirooka Y, Irinyi L, Irsenaite R, Martin-Sanchez PM, Meyer W, Oh SY, Sampaio JP, Seifert KA, Sklenar F, Stubbe D, Suh SO, Summmerbell R, Svantesson S, Untersher M, Visagie CM, Weiss M, Woudenberg J, Wurzbacher C, van den Wyngaert S, Yilmaz N, Yurkov A, Koljalg U, Abrarenkov K (2018): Taxonomic annotation of public fungal ITS sequences from the built environment – a report from an April 10-11. 2017 workshop (Aberdeen, UK). MycoKeys 28: 65-82.
· Colabella C, Corte L, Roscini L, Bassetti M, Tascini C, Mellor JC, Meyer W, Robert V, Vu D, Cardinali G (2018): NGS barcode sequencing in taxonomy and diagnostics, an application in “Candida” pathogenic yeasts. IMA fungus 9(1):91-105 (doi:10.5598/imafungus. 2018.09.01.07) 
Overall publications of the working group listed here as they are not yet listed on the working group webpage!

· Irinyi L, Lackner M, de Hoog S, Meyer W (2016): DNA barcoding of fungi causing infections in humans and animals. Fungal Biology 120:125-136. (doi:10.1016/j.funbio.2015.04.007).
· Stielow JB, Lévesque CA, Seifert KA, Meyer W, Iriny L, Smits D1, Renfurm R, Verkley GJ, Groenewald M, Chaduli D, Lomascolo A, Welti S, Lesage-Meessen L, Favel A, Al-Hatmi AM, Damm U, Yilmaz N, Houbraken J, Lombard L, Quaedvlieg W, Binder M, Vaas LA, Vu D, Yurkov A, Begerow D, Roehl O, Guerreiro M, Fonseca A, Samerpitak K, van Diepeningen AD, Dolatabadi S, Moreno LF, Casaregola S, Mallet S, Jacques N, Roscini L, Egidi E, Bizet C, Garcia-Hermoso D, Martín MP, Deng S, Groenewald JZ, Boekhout T, de Beer ZW, Barnes I, Duong TA, Wingfield MJ, de Hoog GS, Crous PW, Lewis CT, Hambleton S, Moussa TA, Al-Zahrani HS, Almaghrabi OA, Louis-Seize G, Assabgui R, McCormick W, Omer G, Dukik K, Cardinali G, Eberhardt U, de Vries M, Robert V (2015): One fungus, which genes? Development and assessment of universal primers for potential secondary fungal DNA barcodes. Persoonia-Molecular Phylogeny and Evolution of Fungi 35(1):242-263. (doi:10.3767/003158515X689135)
· Meyer W, Irinyi L, Sorrell T (2015): Medical and veterinary mycology. Microbiology Australia 36(2), 42-43.
· Irinyi L, Meyer W (2015): DNA barcoding of human and animal pathogenic fungi – the ISHAM-ITS database. Microbiology Australia 36(2), 44-48.
· Irinyi L, Serena C, Garcia-Hermoso D, Arabatzis M, Desnos-Ollivier M, Vu D, Cardinali G, Arthur I, Normand AC, Giraldo A, da Cunha CK, Sandoval-Denis M, Hendrickx M, Nishikaku SA, de Azevedo Melo AS, Karina Bellinghausen Merseguel10, Aziza Khan1, Juliana Alves Parente Rocha11, Paula Sampaio12, da Silva Briones MR, Carmona e Ferreira R, de Medeiros Muniz M, Castañón LR, Estrada-Barcenas D, Cassagne C, Mary C, Duan SY, Kong F, Sun AY, Zeng X, Zhao Z, Gantois N, Botterel F, Robbertse B, Schoch C, Gams W, Ellis D, Halliday C, Chen S, Sorrell TC, Piarroux R, Colombo AL, Pais C, de Hoog S, Zancopé-Oliveira RM, Taylor ML, Toriello C, de Almeida Soares CM, Delhaes L, Stubbe D, Dromer F, Ranque S, Guarro J, Cano-Lira JF, Robert V, Velegraki A, Meyer W (2015): International Society of Human and Animal Mycology (ISHAM)-ITS reference DNA barcoding database - the quality controlled standard tool for routine identification of human and animal pathogenic fungi. Medical Mycology 53, 313-337. (doi:10.1093/mmy/myv008)
· Lackner M, de Hoog GS, Yang L, Ferreira Moreno L, Ahmed SA, Andreas F, Kaltseis J, Nagl M, Lass-Flörl C, Risslegger B, Rambach G, Speth C, Robert V, Buzina W, Chen S, Bouchara JP, Cano J, Guarro J, Gené J,vFernández Silva F, Haido R, Haase G, Havlicek V, Garcia-Hermoso D, Meis JF, Hagen F, Kirchmair M, Rainer J, Schwabenbauer K, Zoderer M, Meyer W, Gilgado F, Vicente V,cPiecková E, Regenermel M, Rath PM, Steinmann J, de Alencar XW, Symoens F, Tintelnot K, Ulfig K, Velegraki A, Tortorano AM, Giraud S, Mina S, Rigler-Hohenwarter K, Hernando FL, Ramirez-Garcia A, Pellon A, Kaur J, Barreto Bergter E, de Meirelles JV, da Silva MID, Delhaes L, Alastruey-Izquerdo A, Li R, Lu Q, Moussa T, Almaghrabi O, Al-Zahrani H, Okada G, Deng S, Liao W, Zeng J, Issakainen J, Liporagi Lopes LC (2014): Proposed nomenclature for Pseudallescheria, Scedosporium and related genera. Fungal Diversity 67(1):1-10. (DOI:10.1007/s13225-014-0295-4)
· Schoch CL, Robbertse B, Robert V, Vu D, Cardinali G, Irinyi L, Meyer W, Nilsson RH, Hughes K, Miller AN, Kirk PM, Abarenkov K, Aime MC, Ariyawansa HA, Bidartondo M, Boekhout T, Buyck B, Cai Q, Chen J, Crespo A, Crous PW, Damm U, De Beer ZW, Dentinger BTM, Divakar PK, Dueñas M, Feau N, Fliegerova K, García MA, Ge ZW, Griffith GW, Groenewald JZ, Groenewald M, Grube M, Gryzenhout M, Gueidan C, Guo L, Hambleton S, Hamelin R, Hansen K, Hofstetter V, Hong SB, Houbraken J, Hyde KD, Inderbitzin P, Johnston PR, Karunarathna SC, Kõljalg, Kovács GM, Kraichak E, Krizsan K, Kurtzman CP, Larsson KH, Leavitt S, Letcher PM, Liimatainen K, Liu JK, Lodge DJ, Luangsa-ard JJ, Lumbsch HT, Maharachchikumbura SSN, Manamgoda D, Martín MP, Minnis A, Moncalvo JM, Mulè G, Nakasone KK, Niskanen T, Olariaga I, Papp T, Petkovits T, Pino-Bodas R, Powell MJ, Raja HA, Redecker D, Sarmiento-Ramirez JM, Seifert KA, Shrestha B, Stenroos S, Stielow B, Suh SO, Tanaka K, Tedersoo L, Telleria MT, Udayanga D, Untereiner WA, Uribeondo JD, Subbarao KV, Vágvölgyi C, Visagie C, Kerstin Voigt K, Walker DM, Weir BS, Weiß M, Wen-Ying Z, Wijayawardene NN, Wingfield MJ, Xu JP, Yang ZL, Zhang N, Federhen S (2014): Finding needles in haystacks: linking scientific names, reference specimens and molecular data for Fungi. DATABASE (Oxford) 2014. pii: bau061. (DOI: 10.1093/database/bau061).
· De Hoog GS, Haase G, Chaturvedi V, Walsh TJ, Meyer W, Lacker M (2013): Taxonomy of medically important fungi in the molecular era. Lancet Infection Diseases. 13(5):385-386.
· Schoch CL, Seifert KA, Huhndorf S, Robert V, Spouge JL, Levesque CA, Chen W, and Fungal barcoding Consortium (2012): The nuclear ribosomal internal transcribed spacer (ITS) region as a universal DNA barcode marker for Fungi. PNAS 109(16):6241-6246 (DOI:10.1073/pnas.1117018109). PMID: 22454494.  Fungal barcoding Consortium: Bolchacova E, Voigt K, Crous PW, Miller AN, Wingfield MJ, Aime AC, An KD, Bai FY, Barreto RW, Begerow D, Bergeron MJ, Blackell M, Boekhout T, Bogale M, Boonyuen N, Burgaz AR, Buyck B, Cai L, Cai Q, Cardinali G, Chaverri P, Coppins BJ, Crespo A, Cubas P, Cummings C, Damm U, de Beer ZW, de Hoog GS, Del-Prado R, Dentinger B, Dieguez-Uribeondo J, Divakar PK, Douglas B, Duenas M, Duang TA, Eberhardt U, Edwards JE, Elshahed MS, Fliegerova K, Furtado M, Garcia MA, Ge ZW, Griffith GW, Griffiths K, Groenewald JZ, Groenewald M, Grube M, Gryzenhout M, Guo LD, Hagen F, Hambleton S, Hamelin RC, Hansen K, Harrold P, Heller G, Herrera C, Hirayama K, Hirooka Y, Ho HM, Hoffmann K, Hofstetter V, Hognabba F, Hollingsworth PM, Hong SB, Hosaka K, oubraken J, Hughes K, Huhtinen S, Hyde KD, James T, Johnson EM, Johnson JE, Johnston PR, Jones EBG, Kelly LJ, Kirk PM, Knapp DG, Koljalg U, Kovacs GM, Kurtzman CP, Landvik S, Leavitt SD, Liggenstoffer AS, Liimatainen K, Lombard L, Luangsa-ard JJ, Lumbsch HT, Maganti H, Maharachchikumbura SN, Martin MP, May TW, McTaggart AR, Methven AS, Meyer W, Moncalvo JM, Mongkolsamrit S, Nagy LG, Nilsson RH, Niskanen T, Nyilas I, Okuda G, Okane I, Olariaga I, Otte J, Papp T, Park D, Petkovits T, Pino-Bodas R, Qyaedvlieg W, Raja HA, Redecker D, Rintoul TL, Ruibal C, Sarmiento-Ramirez JM, Schmitt I, Schüssler A, Shearer C, Sotome K, Stefani FOP, Stenroos S, Stielow B, Stockinger H, Suetrong S, Suh SO, Sung GH, Suziki M, Tanaka K, Tedersoo L, Telleria MT, Tretter E, Untereiner WA, Urbina H, Vagvölgyi C, Vialle A, Vu TD, Walter G, Wang QM, Wang Y, Weir BS, Weiss M, White MM, Xu J, Yahr R, Yang ZL, Yurkov A, Zamora JC, Zhang N, Zhuang WY, Schindel D
· Robert V, Szöke S, Eberhardt U, Cardinali G, Meyer W, Seifert K, Levesques A, Lewis C (2011): The quest for a general and reliable fungal DNA barcode. The Open Applied Informatics Journal. 5:(Suppl 1-M6): 45-61


	7. Funding provided by ISHAM in the past 3 years (Budget and year)

	· No funding received

	8. Composition of the working group

	Number of working group members: 40-60 (this fluctuates depending on the projects)
Number of ISHAM members among WG members: ~30 


1 The achievement arising from the Working Group with acknowledge its status within ISHAM by explicitly including the phrase “ISHAM Working Group” in all public and professional publications, workshop programs, lectures, its website or similar activities.

2 Achievements of the Working Group include but not limited to the following:

· meeting/workshop/training course/symposium of the working group, 
· peer-reviewed publication, 
· presentation (symposium, oral or poster paper) from working group during ISHAM congress, 
· contribute material to the main ISHAM website and its regular newsletter. 

· Increase ISHAM members, strengthen link between ISHAM and working group, and enhance visibility of ISHAM.

3 Supporting information for achievements are welcome.

Please complete and return to Dr. Yee-Chun Chen (yeechunchen@gmail.com) by February 7, 2019
Reports will be placed on the ISHAM webpage （https://www.isham.org/working-groups）for the respective working group.
2

