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Effect of RIM21 gene disruption on flocculation of lager yeast
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Abstract: Lager yeast is the most popular yeast strain used for beer production in China. The flocculation of yeast plays
an important role in cell separation at the end of fermentation. Therefore, appropriately enhancing the flocculation
capability of the lager yeast without affecting its fermentation performance would be desirable for beer industry. Our
previous study showed that the defect of gene RIM2] might contribute to the enhanced flocculation capability of a lager
yeast GO3. To further investigate the role of the RIM2] gene in flocculation of strain GO03, this study constructed a
RIM?21-deleted mutant strain GO03-RIM214 through homologous recombination. Deletion of RIM2I improved the

flocculation capability of strain GO3 during wort fermentation at 11 °C without changing its fermentation performance
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significantly. The expression of FLOS5, Lg-FLOI and some other genes involved in cell wall integrity pathway were

up-regulated in strain GO3-RIM21A4. In addition, the disruption of RIM2] enhanced resistance of yeast cells to cell wall

inhibitors. These results provide a basis for elucidating the flocculation mechanism of lager yeast under low-temperature

fermentation conditions.
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Table 1 Primers for the construction of gene disruption cassette and verification of transformants
Names Sequences (5'-3")
RIM21-a CCTGTGCGCACTTAATCAGTCATTTTAGACTATCGTTTTTAGTAGCACATAAGGAGGAAGACAC
TCGACATGGAGGCCCAGAATACCC
RIM21-b GTTTCTGCTGTGTCCTTCAAATATGGCCTATATGGTCGCTGGTAAAAGTGGCAGAGCTATTGTTA
TTGGACAGCAGTATAGCGACCAGC
RIM21-LA GACTGGTACTACAGATTCGGTGTC
RIM21-RA GCATATGCATCTTGAGCATGCATG
KAN-1 ATCGCGAGCCCATTTATACC
KAN-2 GGTATAAATGGGCTCGCGATAATG
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Fig. 1  Verification of the mutant GO3-RIM21A4. Lane M:
DNA marker DL5000; lane 1: primer pair RIM2I-
LA/KAN-1, 541 bp; lane 2: primer pair RIM2I1-RA/
KAN-2,1 076 bp.
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Fig. 2 Genetic stability of the mutant GO03-RIM214
passaged for 10 times in YPD plate without G418 (A) or
with G418 (B).
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Fig. 3 The growth curve of strain GO3 and the mutant
GO03-RIM214.
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Fig. 4 Flocculation rate of strain GO3 and the mutant
GO03-RIM?214 during fermentation.

A

GO3 GO3-RIM214 B G03 GO3-RIM214

5 HW%A®E GO3 fIEHE G03-RIM214 7 1.5 mL EP
& (A) F0 35 mm F4F (B) PRI 5

Fig. 5 Flocculation of strain GO03 and the mutant
GO03-RIM214 in 1.5 mL micro tube (A) and in 35 mm
plate (B).
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Table 2 Flocculation rate of strain G03 and the
mutant G03-RIM21A after fermentation at different
temperatures

. Temperature (°C)
Flocculation rate

25 11
GO03 (%) 55.90+2.57 63.06+2.28
GO3-RIM214 (%) 56.78+3.12 83.1242.33
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Fig. 6 Daily weight loss of strain G03 and the mutant
GO3-RIM214.
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Fig. 7 Fermentation performance of strain GO3 and the
mutant GO3-RIM214.
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Fig. 8 Tolerance to stresses of strain G03 and the mutant GO3-RIM214.
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Fig. 9 Expression level of FLO genes (A) and genes involved in CWI pathway (B) of the mutant G03-RIM214 relative to

strain G03 measured on the 4th day of fermentation.
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