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Hereditary stability of Thermomyces lanuginosus lipase gene in
recombinant Pichia pastoris strain
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Abstract: [Background] Hereditary stability of recombinant strain is the prerequisite for high-level and
stable expressing, which determines the success of industrial applications. [Objective] Hereditary stability
of Pichia pastoris recombinant strain containing heterologous Thermomyces lanuginosus lipase gene was
studied. [Methods] Recombinant strain was subcultured for 15 generations and its stability judged from
the following aspects: colony morphology, cell morphology, hydrolytic activity of lipase, DNA sequence
and integrated copy number of the target gene. [Results] Colony and cell morphology of the 1%, 5™ 10™
and 15" generations of strains remained the same, as well as the molecular weight of the target protein and
the target gene sequence. It was also found that after pass-generation culture for 5 times, the integrated
copy number of lipase gene was greatly reduced and then stabilized at about 7 in the 10" and 15"

Foundation item: Key Science and Technology Program of Zhejiang Province (2012C12005-2)
*Corresponding author: Tel: 86-571-88982163; E-mail: fengfq@zju.edu.cn
Received: 02-01-2019; Accepted: 08-03-2019; Published online: 23-04-2019

EE&WE: Wit EXRHEL(2012C12005-2)
*BIS1EE: Tel: 0571-88982163; E-mail: fengfq@zju.edu.cn
ks HEA: 2019-01-02; == HEA: 2019-03-08; MK E L HEA: 2019-04-23



2822 A 2 A

Microbiol. China

generations, while the relative hydrolytic activity of lipase reached up to 90%. [Conclusion] High-level
expression of the lipase is achieved by moderate gene copy number. This recombinant strain has a good
hereditary stability and is feasible for large-scale production.
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Table 1 Primer design

514 Bit7 2]l P
Primers Primers sequence (5'—3") Product length (bp)
GP-F  TACGTTGCGGGTAAAACGGA 1 463
GP-R  GAAAGAGCCAGTCCTCCGAC
GQP-F TTGTCGGTGTCAACGAGGAG 137
GQP-R GGTGGTCATCAAACCGGACT
TP-F  CTGGAATTCTCTCCTATCAGAA 857

GAGAAGTTTCACAAGACCTG
TP-R  AGGAACAGTCATGTCTAAGG
TQP-F ACCTCTTCCTGGAGATCCGT 241

TQP-R ACAGAGTACCACCGGTCTGA
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Figure 1 Colony morphology and cell morphology of different generations of recombinant strains (400x%)

H: A-D: 1, 5.

10, 15 REHBEMETERE; BE-H: £ 1. 5,

10, 15 REHFEMWEEES.

Note: A—D: Colony morphology of the 1, 5™, 10" and 15" generation of recombinant strains; E-H: Cell morphology of the 1*, 5", 10"

th . h .
and 15" generation of recombinant strains.
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Figure 2 The fluorescence of different generations of recombinant strains on Rhodamine B agar plates

. A-D: 551, 5, 10, 15fCEAH.

Note: A—D: The 1%, Sth, 10" and 15" generation of recombinant strains.
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Figure 3 Hydrolytic activity of lipase and protein content (A) and SDS-PAGE pattern (B) in crude lipase from different

generations of recombinant strains

e M: EASTHEbRME; No BAEXTE; 1-4. 551, 5

L 10, 15 A E A & BRI

Note: M: Marker; N: Negative control; 1—4: Crude lipase respectively from the 1%, 5" 10" and 15™ generation of recombinant strains.
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Figure 4 Identification of target DNA segment in various
generations by PCR analysis

[E: M: DNA ZrFhtbrif; 1-4: 51, 5. 10, 15 AEARE
Note: M: DNA marker; 1-4: PCR products of the 1%, 5™, 10"

15" generation of recombinant strains respectively; N: No
template control.
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Figure 5 Amplification plots, standard curves and melt
curves of the standard plasmids

e A: BRUEBUR pGAP1; B: BRifEBUR: pTLLI.

Note: A: Standard plasmids pGAPI1; B: Standard plasmids
pTLLI1.
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AIFRAEIIZR A3 50R « y=—3.423 1x+79.879 (R*=0.999 8);
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Table 2 Copy number of tll gene in the genome of the
recombinant strain

(A% G BOPEIE  BEREERK
Generation gapdh 1l Copy number Deletion rate (%)
1 19.71+0.08 13.67+0.01 64.99 0.0
5 19.29+0.02 15.17+0.07 17.80 72.6
10 19.1140.10 16.30+0.00 7.29 88.8
15 19.14+0.05 16.21+0.04 7.87 87.9
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