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Athelia bombacina

JIA Xiaohui'?, ZHANG Xinnan', DU Yanmin', ZHOU Rujun’, WANG Wenhui'", FU Junfan®

('Research Institute of Pomology, Chinese Academy of Agricultural Sciences/Key Laboratory of Fruit Storage and Processing of Liaon-
ing Province, Xingcheng 125100, Liaoning, China; ’College of Plant Protection, Shenyang Agricultural University, Shenyang 110161, Li-
aoning, China)

Abstract: [Objective] This study aimed to establish a method for the preparation of mononucleated
mycelium of Athelia bombacina and evaluate its pathogenicity, so as to lay a foundation for the follow-
ing-up study on molecular biology.[Methods] The mycelia were inoculated on PDB medium and cul-
tured in shaking table at 25 ‘C and 120 r-min"' for 1, 2, 3 and 4 d. Fresh mycelia with a mass of 0.5 g
were collected and washed twice with sterile water and twice with 0.6 mol - L"' mannitol osmotic stabi-
lizer. 5 mL of 1.5% snailase, 1.5% driselase, 1.5% cellulase and 1.5% lyase were added respectively.
The mycelia were hydrolyzed at 30 °C and 120 r-min™, for 1.5, 2.0, 2.5, 3.0, 3.5, 4.0 and 4.5 h, the num-
ber of protoplasts was observed and calculated with the blood cell counting plate, and the type of cell
wall lyase with high protoplast yield and the enzymolysis time were determined. The effects of age, ly-
ase and enzymolysis time on the protoplast preparation of fruit rot fungus HG-AB20170418 were stud-
ied, and the differences of morphology, growth rate and pathogenicity between the monokaryon hyphae
and the original hyphae were compared and analyzed. Finally, the heterozygosity of hyphae before and
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after the treatment was evaluated. [Results] The highest yield of protoplasts was obtained with lyso-
zyme as lysozyme, and the enzymolysis effect of cellulase was very weak. The enzymolysis time of the
lyase and the snail enzyme was shorter, and the optimal enzymolysis time was 2.0 h, while the enzymol-
ysis time of the driselase and the cellulase was longer. After 3 days of culture, a large number of proto-
plasts could be observed under the microscope, and all the hyphae were lysed in a short time. After 4
days of culture, a large number of hyphae could still be seen in 2.5 hours under the action of the optimal
lyase. The original strain grew radially on the PDA, but the mycelial growth was spiral. On the 3rd and
5th day of culture, the colony diameter of the original strain was 37.54 mm and 65.00 mm, respectively.
The growth rate was significantly lower than that of the original strain. There was no significant differ-
ence in the growth rate among different strains. There were no lock-like joint structure under biological
microscope after mononuclear treatment, however, a large number of lock-like joint structures were ob-
served under the microscope of the original strain. After inoculation, of the strains with mononuclear
treatment , all the fruit of Huangguan pear produced disease spots on the third day, but the pathogenici-
ty of different strains was significantly different. On the 5th and 10th day after inoculation, the diameter
of infected spots with original strain was 4.39 mm and 6.34 mm respectively. The diameter of lesion of
mononuclear strain ABD-3 was similar to that of the original strain. There were two main peaks before
the treatment, and the heterozygous rate was 1.96%. The complex genome with high heterozygosity
was not conducive to the later sequencing, but only one main peak appeared after the treatment, and the
heterozygous rate was about 0.00%, it was a simple genome. [Conclusion] The optimal conditions for
the preparation of mononucleated hyphae were that the hyphae of 4. bombacina were cultured in PDB
for 3 days, a large number of protoplasts could be obtained from 4. bombacina mycelia after 1.5% lyso-
zyme and 1.5% snail enzyme lysis for 1.5 h. The growth rate of the regenerated mycelia was significant-
ly lower than that of the original strain, but the mononucleared mycelia with the same pathogenicity as
the original strain could be obtained. The genomes of the monocytic hyphae obtained from the above
protoplasts were simple. The establishment of this method laid a foundation for the subsequent molecu-
lar biology research of 4. bombacina.
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Table 1 Effect of different lyase and enzymolysis time on protoplast yield
s R ] K L P PR 5
f%ﬁ@ The protoplast formation by microscopy after different enzymolysis time
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1.5% i 15 il
1.5% driselase

1.5%2- 4 231

1.5% cellulase

1.5%¥5 B il
1.5% lyase

1.5% g4 /I 1 +
1.5%343 B fify
1.5% snailase
+1.5% lyase

A large number of intact
hyphae and no proto-
plasts were observed.

AR e R 22, R
SR AT

A large number of intact
hyphae and no proto-
plasts were observed.

KR SE M T 22, R
SR A AR

A large number of intact
hyphae and no proto-
plasts were observed.

KRR e R 22, R
SR A A

A large number of intact
hyphae and no proto-
plasts were observed.

TR W R T 22T 22
CIWARDS: /e SYig

A large number of broken
hyphae and a small num-
ber of protoplasts could
be seen.

Sy
A small amount of broken hyphae
and a large number of protoplasts
were observed, the protoplast was par-
tially ruptured.

ALK 5 BE T 22, RO %% B AR
JiAR o

A large number of intact hyphae and
no protoplasts were observed.

AR 22, RSB A A
A large number of hyphae and no pro-
toplasts were observed.

AL R R TR 22, AT b AR
A AR RIS  o

A large number of broken hyphae and
a small number of protoplasts were
observed, and the volume was rela-
tively small.

AT 22, ] LK B R AR LA AR AR
FAREIE)

No hyphae were found, a large num-
ber of protoplasts were observed, and
the volume was relatively uniform.

No hyphae and a few proto-
plasts were observed.

DN S5t 3 A Sk
B JFAE A

A large number of intact hy-
phae and no protoplasts were
observed.

ALK BT 22, AR5 F
AR

A large number of hyphae and
no protoplasts were observed.

R WL 22, ) LR R AR 5
e AR

No hyphae were found, a
large number of protoplasts
were observed, and the vol-
ume was relatively uniform.

KWL 22, J5UAE SR AR AR AR
KAHIEA TR

The volume of protoplasts in-
creased and the number of
protoplasts decreased slightly.

No hyphae and a few proto-
plasts were observed.

AHRN R 22, R ML E R AR
i

No protoplasts were ob-
served.

ARV BE 2L, RV 5 R SR A
JR A
No protoplasts were ob-
served.

R 2, AR AR A RAR
K, AHIEE FFE.

The volume of protoplasts
increased and the number of
protoplasts decreased slight-
ly.

R 22, 7] /b B JRUAE I
e ARRER

No hyphae, a small amount
of protoplasts and large vol-
ume were observed.
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Fig.1 Protoplast preparation and regeneration
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1-5, 7 were the mycelial morphology of monocytic strain, 6, 8 were the mycelial morphology of original strain.
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Fig.2 Comparison of morphology between mycelium and original strains
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Fig. 3 Comparison of colony diameter between mononuclear treated strains and original strains
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A-B. Observation of monofilament-free hyphae without lock-like joint structure under biological microscope; C-D. A large number of lock-like
joint structures observed under the microscope of the original strain; E-G. Single-nuclear treatment under scanning electron microscope post-myceli-
um morphology; H-J. The morphology of mycelium before mononuclear treatment was observed under scanning electron microscope.
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Fig. 4 Comparison of mycelial morphology on PDA medium before and after mononuclear treatment
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Fig. 5 Comparison of the spot diameter on Huangguan pear lesions before and after mononuclear treatment
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Table 2 Genomic size, repeat ratio, heterozygosity and GC content of monokaryon mycelium and primitive mycelium
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JRAERARRI B E R Z". P asparagi Uk 1.5% ZLfift
it 1% i I RN 1.5% 0 2 I D 20 6 i A2 VA5 30 58
- 1 S AR AR ) 2% RUOR S Magnaporthe grisea 77
JE 2B 5 A R B 1 A2 B8 Novozym TM 234 Al
Driselase , Botryosphaeria rhodina W U fi 5% B I iy
AR RO i o AW FER FH I B g AT I A5 3
T TE 2 B R AR X S FE A w0 A SO ER
i COBEAT JE AR B AR ) 2% P FH 2L A e — B, B BE
553 24 Bl k5 FH B 4 062 17 BT 22 i A I [R) , .15 2]
TR IR AR AR R S8 A, bombacina B E AR
Al .

JiT 3 £ A2 TR P B FRLAZ AL T Pk ABD-3 B0 1 5
JR T — FEORFEAH A, 5 28 % 55 " E Magna-
porthe grisea I[P T — %0, X A J5 8L AT A 2L R 41
WPy CAAZ P L BUR B R B 58 1 Al ek, fE AT
FUH LI B 1 30w ) 8 T BT R AR AR
BRZABE AR X ST R B0 M AR S 1K TR
HIWFFLBLE 1 HEAit

4 & B

A. bombacina B 1% A TR 22 ] £ 1) B £E T #8 A
3d, B HERARITH G 1.5% T BE R A 1.5%05 4 1
BRI (8]0 1.5 h, FT A3 5% AL B Pk ABD-3 T
22 KR B EART R P (B EUW ) 5 R IR T
PRIEA — 30, 1% 25 J7VE I ESL N IS 25 A. bombaci-
na 5> FLEW W 5T B8 T Bl
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