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Strain Identity in Mushrooms

Anton S.M. Sonnenberg
Applied Plant Research, Mushroom Research Unit

Horst, The Netherlands

Slide 2

2

Agaricus arvensis Coprinus comatus

Pleurotus ostreatus
Lentinus edodes Lepista nuda

Agaricus bisporus
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Why DNA Profyling for
mushrooms?

• Lack of external characters
• Typical lyfe cycle
• Easy to copy
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Lack of morphological
characters
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Origin present-day hybrids

• <1980: selection

• >1980: hybrids
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W hite strain Off-white Brown strain

Traditional strains
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7Abr3

  Off-white White Brown

Abr1

 Off-white White Brown
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Origin present-day hybrids
>1980

Somycel 9.2 Somycel 53
Off-White    White Strains

H1, H2...H97 H1, H2,....H39

Horst U1
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A B C D E F G

Abr1 Abr3

A B C D E F G
Tab1

A B C D E F G

Fingerprinting commerciele rassen

Slide 10

10

Bacterie aantasting Virusziekte

Schimmel-
aantasting
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Open Veil

ClustersStroma
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Low Copy
Transposon

Tab 1
(Transposon
A. bisporus)

High Copy
Transposon

Tab 2
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T r a n sp o so n  ta g g in g  (A F L P )

Using MseI as restriction enzyme, one can selectively amplify fragments that contain an LTR
of Tab2. We use a nested primer within the LTR region and the second primer has
2 additional nucleotides as a overhang which reduces the number of bands in such a way that
can be scored. We use a fluorescent LTR-primerand the separation is done by capillary
electrophoresis. The detection is done by laser scanning and since only the LTR primer has
the label only those fragments are detected that contain an LTR fragment.
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M+A M+C

Transposon tagging
in wild isolates
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What is considered as derived

• Mutant
• Genetically modified
• Backcross
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Typical lyfe cycle

Secundary homothallism
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Wilde rassen

ARP collectie
(Agaricus Resource Program)
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W ild Isolaten
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Ouders

Nakomelingen
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I II III IV V

VI

XIII

XII

XIIX

X

VIII

VII
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V eredeling m .b.v. m oleculaire m erkers

M arker A ssisted  Selection  (M A S)

B ruine C ham pignons
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Genetische Kaart van Repeterende Sequenties

CD-850
pABR21-1

DN-1950
CD-1950
pABR1-16
BD-1050
pAbr1-20a
pAbr1-19
Abr1-7
Mat

0.0
12.1

29.0
36.8

60.0
62.2
69.2
71.2
71.8
71.8

I

0.0

17.4
29.7
34.1
37.0
49.4
50.4
58.5

pAB103A

pAbr21-4
pAbr21-8
pAB103B
pAbr20-5
AD-220
pAbr20-6
CD-2600

II 0.0
4.3
6.3

10.7

35.8

pAbr1-9
DN-650
CD-690
AB-1160

AN-450

III
0.0

44.9
51.4
52.0
53.8
53.8
56.4
58.6
77.7

Tab1-9

pAbr1-8
pAB103C
DN-990
pAbr20-3
AB-910
BD-560H
CD-920
AM-990

IV

0.0
13.0

AN-1750
pAbr30-6

V

0.0

20.2

35.6

47.9
55.9
59.7
70.0
75.6
83.3

Tab1-7

pAbr21-2

Tab1-5
Tab1-2
p33n10_PCR
pAbr21-5
pAbr20-1
AN-240
AB-650

VI

0.0

13.3

33.3

DN-230

AM-350

pAbr20-4

0.0

11.6
19.0
25.1
28.4
36.5

AN-1990

AC-2920
AM-2920
GH-515
GH-505
pAbr1-18

VII

VIII

0.0 pAbr20-9
IX

0.0

29.9
36.4
38.5
38.5
40.7
53.8
60.8

97.5

pAbr1-7

AM-1670
AC-1720
AN-1670
pAbr20-2
abuid-1550
DN-1825
CD-1750

CD-750

X

0.0
5.6

21.6
25.1
35.0
38.0
41.6
42.1
42.1
42.8
44.8
56.1
63.5
70.2
75.6
95.2

107.6
121.9

AN-1600
pAbr1-18a
pAbr30-14
pAbr30-9
pAbr30-3
DM-565
pAbr30-18
pAbr30-17
pAbr30-11
pAbr30-1
pAbr30-2
pAbr30-5
pAbr30-12
pAbr30-7
pAbr30-13
pAbr30-8
pAbr30-15
pAbr1-2

XI

0.0
19.1
27.0
28.5
29.1
32.8
52.8
56.1
57.0
58.9
69.6
72.8
73.6
85.5
96.9
98.3

AB-1340
pAbr20-7
AN-1325
AC-1325
AB-340
AM-1350
pAbr1-2a
BD-430
pAbr1-11
pAbr21-6
AC-950
CD-1600
pAbr1-20
pAbr1-14
DM-865
Tab1-4

XII

0.0

21.0

43.0

AB-550

pAbr1-12

pAbr21-3

XIII
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Oesterzwam
(Pleurotus ostreatus)
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White Strains

• Les Miz Y217
• Les Miz 66
• Le Lion B14
• Sinden A1
• Le Lion B92
• Somycel 53

Off-white Strains

• Sinden A4
• Le Lion B62
• Somycel 9.2
• Somycel 76

Brown Strains

• Royal 101
• Som 856
• Aqmycel 486
• Le Lion C9
• Amycel 2400
• Le Lion C33
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Sporenloze Stam
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Basidiospores

Heterokaryotic
mycelium

Homokaryotic
phse

Heterokaryotic
phase

Diploid phase

Fruit body

Meiosis

Basidia

Lyfe Cycle Basidiomycetes

Plasmogamy
(anastomosis)

mycelium
Homokaryotisch

Germination
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Levenscycle Agaricus bisporus

Diploid phaseHomokaryotic phase Heterokaryotic phase

Heterokaryon

Anastomosis

Fruit body

Meiosis

5%

95%
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2-sporic basidia

4-sporic
basidia

Agaricus bisporus var. bisporus

Agaricus bisporus var. burnetti

Callac, P., Billette, C., Imbernon, M. & Kerrigan, R.W. 1993
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Lamel sporenloze
nakomeling

Lamel sporulerende
nakomeling

Tetrade
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E coR I M seI M seI E co R I

E co R I -a d a p to r

A F L P  
A m p lified  F r a g m en t L en g th  P o ly m o rp h ism

M se I -a d a p to r

Using MseI as restriction enzyme, one can selectively amplify fragments that contain an LTR
of Tab2. We use a nested primer within the LTR region and the second primer has 2
additional nucleotides as a overhang wich reduces the number of bands in such a way that can
be scored. We use a fluorescent LTR-primerand the separation is done by capillary
electrophoresis. The detection is done by laser scanning and since only the LTR primer has
the label only those fragments are detected that contain an LTR fragment.
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C h in a

U S A

N eth er la n d s

F ra n ce

U n ited  K in g d o m

P o la n d

Ita ly

S p a in

Ja p a n

C an a d a

6 6 06 6 0

3 8 53 8 5

2 4 62 4 6

1 6 01 6 0

1 0 81 0 8

1 0 01 0 0

8 18 1

8 08 0

7 47 4

7 27 2

T o p  1 0  p ro d u ce rs  e d ib le  m u sh r o o m sT o p  1 0  p ro d u ce rs  e d ib le  m u sh r o o m s

(X  1 0 0 0  to n )
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M ushroom  E xperim ental S tation

•S ub straat (com p ost/dekaarde)

•G enetica en  V ered elin g

•G ew asbescherm ing

•P roefk w ekerij

•K w aliteit
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