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Study on the traits of Auricularia heimuer strains preserved for long time

by different methods

YUE Xin, JIAO Lihe, HAN Chuang, ZHANG Xiaojia, WANG Fengli, ZHAO Yanshu, DAI Xiaodong
(nstitute of Microbiology, Heilongjiang Academy of Sciences/National Collection of Edble Fungi, Harbin 150010, Heilongjiang, China)
Abstract: To study the effects of different preservation methods on the traits of Auricularia heimuer strains, 10 strains of
A. heimuer that had been preserved for 20 years by liquid nitrogen preservation method and 4 °C slant transplantation
method respectively were used as the test materials. Methods such as determination of growth status, cultivation for fruit-
ing body production, esterase isoenzyme analysis, and ISSR molecular marker analysis were adopted to investigate the
long-term preservation effects of different preservation methods. The results showed that for the same strain, in terms of
mycelial growth vigor and growth rate, the overall performance of liquid nitrogen preservation was significantly better
than that of the 4 °C slant transplantation method. There was no significant difference in the aspect of fruiting body pro-
duction. For the same strain under different preservation methods, the clustering analysis of the esterase isoenzyme indi-
cated was uniformly 1, and the similarity coefficients in the ISSR molecular marker clustering analysis were all higher
than 0.90. This indicates that the same strain under different preservation methods is highly similar but there are still cer-
tain differences. It is likely that changes occurred during the long-term preservation of the strain by the 4 °C slant trans-
plantation method or during the subculture process. This study is of great significance for the long-term preservation of 4.
heimuer strains and maintaining stability during the process of industrial production.
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Table 1 A. heimuer strains for test

- WAM I = 4 °CAbFE RS , . ey
TS o HE O rm Eest
. Number of liquid Number of . . .
Strain name . Breeding organization Strain type
nitrogen treatment 4 °C treatment
29Hei29  BI B2 SRR FRE B A T T B R A

8808 B3 B4
916 BS B6
9809 B7 B8
WEW] 1 B9 B10
Yanming No. 1

139 BI11 B12
981 BI13 B14
590 BIS Bl6
Aug6 B17 BI8
888 BI19 B20

Institute of Microbiology, Heilongjiang
Academy of Sciences
BILA R AW TP
Institute of Microbiology, Heilongjiang
Academy of Sciences
T BB E BT T
Institute of Microbiology, Heilongjiang
Academy of Sciences
A N = L
Heilongjiang Dongning Edible Fungi
Research Institute

A LT

Sold in Dunhua City, Jilin Province
MR =T

Fujian Sanming Mycological Institute
BT A BHEEB LR T
Institute of Microbiology, Heilongjiang
Academy of Sciences

bl T

Shanghai Edible Fungi Research Institute
BT REE G A T
Institute of Microbiology, Heilongjiang
Academy of Sciences

LT gIR R T

Monophyllous fasciculate type

Eapiaitl
Chrysanthemum-shaped

B IR
Monophyllous fasciculate type

R R AT
Monophyllous fasciculate type

B RAER

Monophyllous fasciculate type
Eapiaitl
Chrysanthemum-shaped

B RER

Monophyllous fasciculate type

Eapiaitl
Chrysanthemum-shaped

HAEH
Chrysanthemum-shaped

e

Chaoyang Edible Fungi Research Institute,

Chrysanthemum-shaped

Liaoning Province

FH 1R 2K B A B P R B R A RO T 4 it .
1.2 EFRESIE

cPDA £ 755 : G E 200 g (&), % %) bl
200 g, IR &40 3.0 g, MRFREE 1.5 g, 55 (A
0.5 g, B gk 14.0 g, Bl 1000 mL £5 775,

ARG 5L A4 200 g(GEIT) , #i& 9 20.0 g,
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IR — 28 3.0 g, B PREE 1.5 g, SR 0.5 g, B
1000 mL 5753,

KJEREFRIE AR 870 g, %k 100 g, 51
20 g, F1E 10 g, FLiil] 1000 g §5 775
1.3 75k
13.1 BARE T X EBHIEH T H AT 1
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PCR JZ Wik % (20 pL) W3 3, ¥ 47 5% 1
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FLRZL, M R R B A

135 ARBERB 7 &AM EFXE KRHAKE

#*2 10 ZISSR S|SB NRE
Table 2 10 ISSR primer sequences and annealing
temperature

B
Annealing tem-

ElE gl

Primer sequence

5145
Primer number

perature/°C
UBC-807 AGAGAGAGAGAGAGAGT 50
UBC-808 AGAGAGAGAGAGAGAGC 50
UBC-809 AGAGAGAGAGAGAGAGG 52
UBC-810 GAGAGAGAGAGAGAGAT 53
UBC-834 AGAGAGAGAGAGAGAGYT 52
UBC-835 AGAGAGAGAGAGAGAGYC 56
UBC-836 AGAGAGAGAGAGAGAGYA 54
UBC-823 TCTCTCTCTCTCTCTCC 56
UBC-889 GTGACACACACACACAC 56
UBC-890 ACAGTGTGTGTGTGTGT 51
#3 PCRY AR

Table 3 Composition of PCR system
R 4L i
Component Volume/pL
PCR Tagq fiff 2% Tag PCR Mix 10
5|9 Primer 1
DNA #4% DNA template 2
JEH /K ddH.0 7

BR IR ORI MR H ) H T B AT WA, FF
A EE YV ERO, XE B M ZT-
KX-CG-1500) 15 7= 2644 20 °C R JE 95%LA I, it
A7 ARG, WA [7) B ket BRI
1.4 HURLIE

K FH Office 2016 F A4 X 156 £ i3E 47 b 3, K
i SPSS 24 B HEAT J7 22 53 Bt R Adobe Tlustra-
tor 2020 FFEE H .
2 RS540
21 RAFRES4CREBEZEFRERMIEK
RASEEER

P A R i WA S 4 cCRHI R AR
1A [F) B o a3k AT LA, 7E cPDA $5 97 5 B 22
(A 2 IS TR 20 0y 2~3 do 10 4118 1 B 22 K34 K
AKEE IR 4 FroR . fF A R R 29,
88089169809 Au86 T i, (i 22 4 KR ML EL 4 °C
R T RS AV AR R ) R PR IR TR 1 5
139.981.590.888 K AHIA . [ M 888 7£ 4 °C
PRI Az Al B R A, RE BT 1 5 75 A R AR 5 77
T AR AR [ A B b 34 7 DR T AR
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Table 4 The growth status of A. heimuer strains on the culture medium

I [ EAS ] A SOERIS S - o [E2AS] A SO ER S
PR R RO . B (4 °C) )
. R Mycelial Average growth rate . Mycelial Average growth rate of

Strain (Liquid nitrogen) . ) . Strain(4 °C) . ) .
growth vigor  of mycelium/(cm-d™") growth vigor  mycelium/(cm-d")

29 Hei 29 +++ 0.22+0.002 b 29 Hei 29 ++ 0.18+0.005 f

8808 +++ 0.20+0.002 d 8808 ++ 0.19+0.003 e

916 - 0.21+0.006 ¢ 916 ++ 0.20+0.006 d

9809 ++ 0.22+0.003 b 9809 + 0.21+0.003 ¢

#EA] 1“5 Yanming No. 1 ++ 0.22+0.002 b #EFA 1 %5 Yanming No. 1 ++ 0.22+0.004 b

139 ++ 0.22+0.002 b 139 ++ 0.20+0.001 d

981 ++ 0.23+0.005 a 981 ++ 0.21+0.004 ¢

590 ++ 0.21+0.002 ¢ 590 ++ 0.20+0.005 d

Au86 +++ 0.22+0.005 b Aug6 ++ 0.20+0.004 d

888 +++ 0.19+0.008 e 888 +++ 0.21+0.003 ¢

T FSIAF NG FREORAE 0.05 K TZF TR . + ARG+ BALE +++ L.

Note: Different lowercase letters in the same column indicate significant difference at 0.05 level. +. Fair; ++. Dense; +++. Luxuriant.

22 REERBS 4 CREBEERBEMOBE  SHEAIETECE 5~8 2, ARGEINE T A
B LB 4 PR bR 2 8] 2 T R A ANHCR KA — B, % BRI I

20 PR A H- G A S B[R] AR UK I B8 2R (RO DN 0.37~0.59, L 5k 6 0 A AE
1 s, SRl 15 261507, Mgk 2 8 1EFEE . 100.0%, AJAJy /2 B B B Eg 5] LG )RR o

Bl B2 B3 B4 B5 B6 B7 B8 B9 BI10 BIl BI2 BI3 Bl4 BI5S Bl6 B17 BI18 B19 B20_

#ili 6
Stripe 6

B 1 il EvReE LA EE

Fig. 1 The esterase isoenzyme zymograms of the tested strains

TEFE IR TG R i 2k b A Tk o ml BRIRIE. 1B 2 AT, 20 AR BE R ] 18 A AL R 2L
FH 1 A0 O drad, &5 JR 4R B P8 46 B , R F NT- AL IEFEIAE 0.42~1.00, AS B8 732 R 1 [R] — B
SYS-PCQ2.10e) FRAFAT R LM E R L LR MHUREIHN 1.

'B2
B3

1t D) 1 it ot i it
N—OORWRINNO

o4
(=]

042 057 o7 o8 1
AL R B Coefficient

B2 BelgE TEERA N

Fig. 2 Cluster analysis of esterase isoenzyme
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23 RARBS 4 CREABEZAFRBEMAISSR KW HNEE, &AW EMIERIE, LW EIRE
REBRoHh IR, RG] T 20 A= 1) DNA A&, o)
HE 3 ATRLE D, BARHERA DNA Bk T/Egk.

M Bl B2 B3 B4 B5 B6 B7 B8 B9 BI0O Bll BI2ZB13 BI4B15B16 B17 BI8 B19B20

2000 bp

1000 bp

750 bp
500 bp
250 bp
100 bp

M. 2 TIEARIC s B1~B20. BAHEHY S . TH.
Note: M. DNA marker; B1-B20. The strain numbers of 4. heimuer. The same below.
3 BEAREEFEE DNA BIHEKEMLE R
Fig. 3 Electrophoresis detection results of the DNA of A. heimuer
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KIZH 34T PCR ¥ 44, ISSR-PCR ¥ #E [ B 7x, 10 WX 20 #k S AR HE B Bl & R A 36 10 S5 B0 T
2 ISSR G| W)7E 20 R B ARF MR G H T 101 10~18 2k 5 51Yy ik 4 Fros.

M Bl B2 B3 B4 B5 B6 B7 B8 B9 B0 Bll B12 B13 B14 B15 Bl6 B17 BI8 B19 B20 M Bl B2 B3 B4 B5 B6 B7 B8 B9 BI0O Bll BI2 BI3 Bl4 BI5 Bl6 B17 BI8 B19 B20

- e - - - N
= —es=

B2 B3 B4 B5 B6 B7 B8 B9 BI0 Bll B12 BI3 Bl4 BI5 Bl16 B17 B18 B19 B20 M Bl B2 B3 B4 B5 B6 B7 B8 B9 BI0O BIl BI2 BI3 Bl4 BI5 BI6 BI7 BI8 B19 B20

- -
2000bp 2000 bp
et ad A AR
1990 o2 abadaded- 341000 bp [
500 bp 750 bp T EAL L L L 1 L A A Audad 4 § 3 A 4od

500 bp

B3 B4 B5S B6 B7 B8 B9 BI0 BIl BI2 BI13 Bl4 BI5 Bl6 B17 BI8 BI19 B2 = "
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| PeoWwwWwwew
2000 bp L BT L - T .U_“‘"g"
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4 ZAEE ISSR-PCR FHJH kK
Fig. 4 ISSR-PCR product electrophoresis of A. heimuer strains
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Fig. 5 Cluster analysis of the genetic relationships of A. heimuer strains based on ISSR
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Table 5 The fruiting results of the strains preserved in liquid nitrogen and at 4 °C

ST B 1]

Primordium

Bk GRED
Strain (Liquid nitrogen)

4RI (]

Bag-filling time/d
ag-iiing tme formation time/d

. iE BT B |
Hibk (4 °0) S 1 SRR
Primordium

Strain (4 °C) Bag-filling time/d

formation time/d

29 Hei 29 74 a 87 ab 29 Hei 29 72 ab 91 a
8808 70 b 72 ¢ 8808 70 b 72 ¢
916 60 ¢ 65d 916 60 ¢ 68 d
s . T % R VA B R e ) & FH B8 T R, 2 HH R 22 0
3 Wi H4w

TR AR D B B TR b A B R A AT R
AR 7 G e A T A e A b e E KA K TR
b e R R R ) A E A2 B H R T I PR 5 K I
R T o DR F) T 11 A i K PR PSE ML DR 1 ol 143
P Sz AR VR AR A A 8 L R 1 2 PRBUT AT TR
DRIEIE B % 420 B 1E-196~-150 °CHIEBARIE T
TR R A B B Ak T 58 RIS , A7 AGE 2 1 1R
iR AR S MR AL . B S PIE FU R B AR fR
el R R DRBL AT 5 R AR R AR RIS . 4 °C
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