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Screening Novel White Flammulina velutipes Strains by

Atmospheric and Room Temperature Plasma
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Abstract: In this study, a superior strain (AR0O) was selected from five white Flammulina velutipes which

were attained from the industrialized cultivation. Then, ARO was utilized as the original strain to breeding

six kinds of white Flammulina velutipes using Atmospheric and Room Temperature Plasma (ARTP) in-

duced mutation. Afterwards, the disease resistance, cellulose content of the original and mutant strain

were analyzed and their genetic relationship were identified too. The results have shown that, AR 12 and

AR 17 were the target strain which have higher disease resistance and lower cellulose content properties.

Compared with the original strain (AR0)., the P. tolaasii resistivity, cellulose content of mutant stain
(AR 12) were improved 15. 49 % and reduced 15. 82 %, respectively, and for mutant strain (AR 17), the

P. tolaasii resistivity, cellulose content were improved 1. 90 % and reduced 36. 31 %.
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Table 1 Five white Flammulina velutipes 2.1.5 ERIC — PCR
strains and manufactures
Ezup DNA
Number Name Manufacturer DNA,
1 s :
2 ERIC1 (57 — ATGTAAGCTCCTGGGGAT-
3 TCAC—3")
4 ERIC2 (57 — AAGTAAGTGACTGGGGT-
5 GAGCG—3")
1.2 “0/1” NTsys ,
PDA 200 g, 20 g, ; aa
20 g, 1 000 mL,pH 2.1.6 (P.
10 g, 3 tolaasii)
g, 5 g, 1 000 mL.,pH 7. 0,
RM 200 g, 20g, , P. to-
2.0g, 20 g, MgSO, 1 5 g, 109. 32 g, laasii 50 pl, PDA
20 g, 1 000 mL,pH . , 3 cm
( )6 5 mm , 25°C
R 5 . 48 h
2
2.1 o
2.1.1 2.2
2.2.1
3 o 5 . 0.6 mol/L
2.1.2 1.5% ,28°C 2 h, o
s 3 2.2.2 ARTP

.5
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ARTP (10] 40 g,
, : 16. 0 slm, B
10 mm, 25 s, 2.2.5 ERIC—PCR
0.6 2.1.5,

mol/L , )
0. 1 mL RM ,25C 3

o s o 3.1

7—10 N
s s
, 25°C . 2 .1 5

s o N o
2.2.3 (P. to- 1 5 \ N
laasii) , 5

2.1.6, 1
2.2.4 , (P<C0. 05),
2
Table 2 The morphology observation of five white Flammulina velutipes strains
Stipe length Percentage above Percentage below average Stipe diameter Cap diameter
Number (cm) average height( %) height (%) (cm) (cm)

1 13.3740. 01 43.0£1.2 57.0%0.6 0.30£0.01 0.70£0.03

2 11.80+0. 01 51.0+1.7 49.0+1.2 0.22+0.02 0.49+0.02

3 12.14+0. 02 49.0+0.9 51.0+2.1 0.27+0.03 0.68+0.02

4 10.9040. 03 60.0£2.3 39.540.8 0.2340.01 0.52+0.01

5 12.66+0.01 47.0+1.1 53.0+1.1 0.30+0.01 0.70%£0.03
3.2 N N »3 5 s

s
s 5 N 3
) (P<<0.01), 5
N N s 3
3 N N

Table 3 The water content, amino acid, protein and cellulose content in five white Flammulina velutipes fruiting body

Number Water content (%) Amino acid content (%) Protein content (%) Content of cellulose( %)
1 90.224+1.12 12.07+£3.25 18.79+0.91 31.70%3.22
2 88.9142.31 13.64+2.51 21.4741.37 33.2045.11
3 89.6741. 44 13.43+1.71 20.6140. 89 29.1043. 42
4 90.524+5.11 11.99+1.18 18.12+1.13 29.60+2.13

o

89.5543.23 12.0542.63 19.4840.98 28.2043.32
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Table 4 The mycelia growth of five

white Flammulina velutipes

Average value of mycelial

Number growth rate(mm/d) Mycelial growth
1 4,3740.03 +++
2 4,0740.02 ++
3 4.0340.01 ++
4 4,2340.02 +
5 4,1140.01 +++ - ERICTPCR
Fig. 2 The ERIC—PCR electrophoresis map of
oF st Tt five white Flammulina velutipes strains
3.4 ERIC—PCR s P. tolaasii
CTAB Table 5 The mycelium antagonistic experiment of five white
’ -DNA ° Flammulina velutipes against P. tolaasii
., ERIC ERIC—PCR
. ERIC—PCR 1 : Number Mycelium antagonistic  Mycelium normal ~ Resistance
. D growth rate(mm/d)  growth rate(mm/d) level( %)
=0 74 , 3 ,1 1 1.2340.03 4.3740.02 28.234+1.91
3 ;2 4 5 . 2 1.414+0.02 4.07+0.03 34,6741.02
3 1.47+0.02 4.0340.01 36.3742.09
4 1.8340.01 4,23+0.02 43.33+1.84
5 1.92+0.02 4.1140.01 46.7840.91
3.6
0. 6 mol/L 1.5%
,28°C 2 h, o
2.12X107, RM
0.17%.
1 ERIC—PCR
1~5. 1~5 ERIC—PCR

Fig.1 The result of ERIC—PCR

Lane 1 to 5 ;5 strains of white Flammulina velutipes ERIC—PCR

3.5 Pseudomona
3
tolaasii
10d
Fig. 3 Pictures of protoplast preparation and protoplast
5 4 5
’ b

regeneration in RM medium for 10 days
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3.7 ARTP , 7 ,
ARTP o 0.8
o 5 , ARI15
. AR12, ;AR14  AR17 ; AR12 ARI18
AR14,AR16,AR17 ARI1S, o
5 ERIC—PCR

Fig.5 Mutant and the parent strain ERIC—PCR

4 ARTP ARO
Fig. 4 The antagonistic reaction of ARTP mutant

strains and its original strain ARO

6 ERIC—PCR
Fig. 6 Six mutants and their parent strain
3.8 ERIC—PCR Atlas of cluster
s S 6

s AR12, AR14. AR16, AR17,

ARI1S8 ,AR15
5 AR12,AR14,AR16,AR17

ARI18,

6

Table 6 The experiment result of two antagonistic mutant

AR12 AR14 AR15 AR16 AR17 ARI8

Group
O~®: ARO,AR12 ,AR14 ,AR16,AR17 ,ARIS
AR12 +++ +++ +++ +++ +++ P. tolaasii 15 d
AR14 +++ ++ +++ +++ 7 P. tolaasii
AR15 +++ + + + + ++ Fig. 7 The mycelium antagonistic experiment of five
AR16 T+ 4 FETRT R white Flammulina veluti pes mutants and
AR17 Y4+ 44+ + I 4+ its original strains ARO against P. tolaasii
ARIS  +++ +++ ++  +++ A4+
3. 10 P. tolaasii
ot o s+
AR12, AR14, AR16., AR17
3.9 ARI18 ARO P. tolaasii

ERIC—PCR ; AR12 ARO
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Table 7 The mycelium antagonistic experiment of five white Flammulina velutipes

mutants and its original strains ARO against P. tolaasii

ARO
Number Mycelium antagonistic Mycelium normal Resistance level Comparedwith the level Significance test
growth rate(mm/d) growth rate(mm/d) (23] of ARO resistance( %) 0.01 0.05
ARO 1.92+0.01 4.1140.02 46.784+1.13 -
ARI12 2.56+0.02 4,11+0.02 62.27+2.15 +15.49 * *
AR14 1.8440.01 4.1040. 01 44,76+2.61 —2.02
AR16 0.80+0.01 4,0240.01 19.90+1.58 —26.88
AR17 1.9440.03 3.984+0.03 48.6840. 88 +1.90 *
AR18 0.73740.02 3.944+0.02 18.39+2.18 —28.39
IR P<0.05 Lk ok P<C0.01
3.11 , 15.82% . 36. 31705
AR14,AR16  ARI8 0.81%.,
AR12, AR14, AR16, AR17 31 64% .25 76 % AR17
AR18 ARO o
, : AR12, AR17 ARO

8
Table 8 The comparison of mycelial cellulose content for five white Flammulina velutipes

mutants and its original strains ARO

Group ARO ARI12 AR14 AR16 AR17 AR18
49.3 41.5 49.7 64.9 31.4 62.00
Content of cellulose(g/100g)
ARO
- —15.82 +0. 81 +31. 64 —36.61 +25.76
Change compared to ARO
* % * *
Significance test
. X% P<C0. 05 , Kk Kx P<C0.01
4 i L5% 2 28%C
2 h, 2. 12 X107,
5 RM 0.17%,
. 5 ARTP
] s ’ ) ] : 16. 0 Slm, 10
; , mm, 25 s,
’ 3 ’ N N P.
P. tolaasii . tolaasii , ARI12

, 5 AR17 o AR12  AR17
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