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Rapid Improvement of Lipase Production in Penicillium
expansum by Genome Shuffling
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Abstract In the present study the genome shuffling was used to improve lipase production of Penicillium expansum . A lipase
producing mutant strain- Penicillium expansum FS8486 and a wild type of Aspergillus Tamarii FS-132 isolated from soil of a
volcano in Xinjiang were used as the parental strains. After two rounds of genome shuffling several elite daughter strains were
screened. The lipase activity in one of the daughter strains was increased 317 % over the starting strain FS8486 . Comparisons of
the morphology RAPD Random Amplification of Polymorphic DNA  polymorphism and the fatty acid compositions between the
daughter and the parental strains suggested that the filial generation were generated by genome shuffling. In this study the
genome shuffling used successfully first time in eukaryotic microorganism and increases the production of the desired metabolite in

short time the study will be useful to spread the genome shuffling in eukaryotic microbial breeding.

Key words genome shuffling  Penicillium expansum alkaline lipase Aspergillus tamarii
Genome shuffling
recursive protoplast
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Streptomyces fradiae
4
20 ?

Penicillium expansum

Aspergillus tamarit

1
1.1
1.1.1 Penicillium expansum
FS8486 Aspergillus Tamarii FS-132
1.1.2 Taq PCR 250bp DNA
Ladder Marker TaKaRa RAPD
RNase A
Huagene
1.1.3 Yo 3 NaNO,
0.2 KCI1 0.05 1.0 2.0 pH
0.6mol/L
NaCl + 0.3% CaCl,
%
4.0 0.8 NaNO; 0.4 Na,HPO, 0.3
1.2
1.2.1 FS8486
NTG 5 5
FS8486
FS8486 108% ~ 128%
Aspergillus Tamarii FS-132 6
1.2.2 7
1.2.3 6
30% PEG 10min
15001/ min 10min 3

1.2.4
30C
5% 30°C
1~3d
1.2.5
0.5mL 10mm x 75mm
250r/min 60h
24 ~ 48h
1.2.6
NaOH
1.2.7 NaOH
8
1.2.8 RAPD
1 DNA CTAB
9
DNA
20h
50mL
65°C CTAB
65C 1h 1.5mL
Ep 4°C
8min 12000r/min 4°C 15min
RNaseA 37°C 30 min
4°C 4°C 20min
12000r/min 4°C 10min
70% Ep
TE -20C
2 RAPD 10 Penicillium
expansum  DNA 300
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1 RAPD as9 as22 as29 asS0 as73 as50
PCR 25pL DNA 50ng FS8486 2.6
25mmol/L MgCl, 1.50L 1pL 2.5mmol ANTP  2.1.2 5
2ul, Taq  1.5pL 10 x PCR buffer 2.5uL as9 as22 as29 as50 as73
25uL 94C Smin 2
94C Imin 37°C Imin 72C 1.5min 6 B30
40 720 Tmin B64 B84 B91 B109 B-888 BI1
5ul. 1.4% FS8486 3.17
3001
24 RAPD
DNA < 250
13 1 ” “ 0” ‘Y_‘é‘ 200
RAPD Phylip S
= 150
Fitch E
2 100}
1 RAPD =
Table 1 The random primers used in this study = 50
Code PRIMER SEQUENCE Code PRIMER SEQUENCE 0
1 GGTGACGCAG 13 ACGCACAACC FS8486 as9 as22 as29 as50 as73
2 CTGCTGGGAC 14 GGTGACTGTG 1
3 AGGGAACGAG 15 CAGCGACAAG Fig. 1 Lipase activities after first round
4 CCACAGCAGT 16 GGTGGIGATG genome shuffling
5 CAATCGCCGT 17 TGCCCAGCCT 350
head | 317
6 TCTGTGCTGG 18 CTACTGCGCT S 300 5gg 300
§ 300 | 277
7 GTCGCCGTCA 19 CAGAGGTCCC £ ss0l
8 AGGGCGTAAG 20 TCCGATGCTG “g 200}
9 CTCTCCGCCA 21 TCCTGGTCCC £ 150}
10 ACGACCGACA 22 AGTCGGGTGG ; 100 |
11 GGAAGTCGCC 23 TGGGGACCAC ij 50t
12 GGTGCGGGAA 24 GAGTCAGCAG 0 o O > > N © &b
<<%(bgge F F F S Q’\Q Q;ge
1.2.9 GC 2
Fig. 2 Lipase activities after second round
genome shuffling
2.2
2.1
2.1.1 Penicillium expansum 2
FS8486 5 B-
Aspergillus tamarii ¥S-132 " 888 FS-132
1000
1 5
2
Table 2 The comparison of morphology between parental strains and daughter strains
FS-132 FS8486 as50 as29 Bo1 B-888
Spores positive yellow bottlegreen breen breen breen wheat
morphology inverse wheat buff brown wheat white rosiness
Colony positive yellow bottlegreen breen breen celadon off-white
morphology inverse yellow wheat tawny tawny wheat red
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B91
FS8486
2.3 RAPD
FS-132
RAPD FS8486 B-888 BI91 FS-
13 0.1 B-888
4 4 RAPD
4 Fig. 4 Dendrogram showing genetic relationships among
the 4 test strains based on RAPD data
Bl 2.4
FS8486 0.2912 4
B-888 FS-132
0.4285 4 DNA
GC sherlock MIDI
3 GC
0.6593 0.544 2.5~ 10.6min
10.6min
FS-132
B-888 15.84%
16.64% FS-8486  BI1
12.62%  12.11% 13.7min
FS-132 50.40% FS8486
52.27% B-888 43.53%
I_ tIll_!)mlllntli-g-.lilell-- ..-...5. B91 64.23% 20%
13.7min
FS132 18 1 CIS 9
9 23.79% FS8486 18 1 CIS 9
@9 9.02% 18 1 w8 10.70%
B-888 18 1 CIS9 w9 33.27% BI1
18 1 w8 23.66%
I BSRessssnmprccemaneRaE
AT BARCTABCDABCD ADCD ABCDM ABCTATCDABCT ABCDANC BARCT
3 4 24 RAPD
Fig. 3 RAPD profiles of 4 test strains before and after B-888 Bo1
genome shuffling using 24 primers “ »
A FS8486 B B-888 C B91 D FS-132
M 250bp DNA ladder marker 3 RAPD
3 GC
Table 3 Summary of fatty acid compositions and their contents of the test strains by gas chromatographic analysis
Retain time/min B-888 Bo1 FS8486 FS-132
2.5~10.6 None None Several peaks Several peaks
10.6 palmitic acid 16.64% palmitic acid 12.11% palmitic acid 12.62% palmitic acid 15.84%
13.7 linoleic acid 43.53% linoleic acid 64.23 % linoleic acid 52.27% linoleic acid 50.40%
137~ 14.2 18 1 CIS9 o9 18 1 w8 18 1 CIS9 o9 9.02% 18 1 CIS9 9
’ ’ 33.27% 23.66% 18 1 8 10.70% 23.79%
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