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Preparation of Yarrowia lipolytica P12 haploid
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Abstract: [Background] Currently, with the in-depth study of the yeast and the completion of the whole
genome and mitochondrial gene sequence determination, Yarrowia lipolytica is popular for using in
experimental research and industrial production. However, compared with conventional yeasts, the lack of
effective genetic transformation system is also difficulties in gene regulation for Y. lipolytica. At the same
time, the chromosome ploidy of yeast will also affect the transformation. When the haploid cells are as
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receptors for functional gene modification, it can avoid the effect of interaction between alleles. Solve the
problem of incomplete gene knockout in polyploid cells. [Objective] The mutant strain P12 of
Y. lipolytica was used as the research object. The haploid protease was isolated by different methods, with
the aim of establishing a method of preparing haploid strains of Y. lipolytica. [Methods] Y. lipolytica
strain was induced to produce ascospores by solid McClary sporulation medium with the culture condition
at 30 °C for 7-14 d and liquid McClary sporulation medium with the culture condition at 200 r/min for
2—4 d, respectively. Then the ascospore cell wall was lysed with 2% snail enzyme at 33 °C for 3 h. Finally,
the haploid cells were screened and identified by staining microscopy and PCR. [Results] The growth rate
of Y. lipolytica was faster in liquid sporulation medium, and the quality of sporulation was better in solid
sporulation medium. In the same field of view, the number of spores in the liquid sporulation medium was
about 3.7 times higher than in the solid sporulation medium. Moreover, six strains of Y. lipolytica P12 type
B haploid were obtained through preliminary exploration and screening. [Conclusion] This research laid

the foundation for the subsequent continued operations of genetic engineering.
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Table 1 Yarrowia lipolytica P12 haplotype verification
primer

EIL/E4 5175

Primers name Primers sequence (5'—3")

MATA-F GTCATCCATTCGTTCTGTTTTA

MATA-R TGTCTTTGTTCCAGAACCATAT

MATB-F CACAATTGCCTAAACTAGAGAT

MATB-R GTGCATGAATAATATCGGGGTA
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Figure 1 Yeast cells in different media

T A BESRTWA YPD 5973 B: Higr TR HIR 4,
C: IR TIRMG fush I 5k

Note: A: Cultivated in liquid YPD medium; B: Cultivated in liquid
McClary medium; C: Cultivated in McClary sporulation medium

i o e e e

2 IRAERALIE R RYRRAS L B B B IR
Figure 2 Microscopic examination of Yarrowia lipolytica
after snail enzyme treatment
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Figure 4 Yarrowia lipolytica genomic DNA
#:: M: DL15000 DNA Marker; 1. 2: f@El5r% WefE P12 Bikk

FEHZH DNA

5 ) Note: M: DL15000 DNA Marker; 1, 2: Genomic DNA of Yarrowia
= B lipolytica P12 strain

e A MATA il MATB JEH i) 1Bt AR5 e sl s

5 o o n S P04 () B % B
R 20 25 BEREREE

s KM PCR #3407 U AR IR, 7
B3 WIEESEE P12 4 s e 1
Figure 3 Haploids of Yarrowia lipolytica P12 534 bp S BN A LA, 45100 bp ht
P A: YPD [HERHIRIEH BRI A B VRN BN B AETEER, £ 534 bp Fil 100 bp b
Y fer A N v e X
RERE | . A A AR R PCR RS
Note: A: Single colony cultured in YPD solid medium; B: Staining . . .
microscopic examination of single colonies RWE 5 fron, Hr, 10 2 59KES 8 A B

bp M 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

B5 BEAPCRETEHER

Figure 5 The PCR results of haploid identification

{E: M: DL2000 DNA Marker; 1: BAEXSIE(A 2519); 2: BAMEXTIE(B 245149); 3. FAEXSIE(A Z45190); 4 FRMEXTIE(B 225
Prys 5. 7. 9. 11, 13, 15, 17, 19, 21, 23: FIEEERLS(A T51H)); 6. 8. 10, 12, 14, 16, 18, 20, 22, 24: HATEREFAT
(B E514)

Note: M: DL2000 DNA Marker; 1: Negative control (Primer A); 2: Negative control (Primer B); 3: Positive control (Primer A); 4: Positive

control (Primer B); 5, 7, 9, 11, 13, 15, 17, 19, 21, 23: Monoclonal samples (Primer A); 6, 8, 10, 12, 14, 16, 18, 20, 22, 24: Monoclonal
samples (Primer B)
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