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Disruption of ribosomal protein L21 in fission yeast
leads to cell adhesion
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Abstract: [Objective] To determine the function of ribosome in fission yeast, while ribosomal
protein L21 expression were disrupted. [Methods] We deleted rpi21-1 or rpl21-2 in the genome of
fission yeast, by exchanging homologous regions. Determination of the ribosome synthesis and
observation of the physiological properties were performed in rpl21-1IA cells and rpl21-2A cells
cultured in YEPD medium. [Results] Total expressed RPL21 in the rpl21-1A cells and rpi21-2A
cells, including RPL21-1 and RPL21-2, was reduced by 66.5% and 58.7%, with the synthetic
ribosome relevant reduced 62.8% and 50.4%, compared with wild type cells. In YEPD medium, both
of the rpl21-1A cells and rpl21-2A cells were flocculated. This flocculation was suppressed by
heterogeneous expression of RPL21-1 in the rpl21-IA strain or RPL21-2 in the rp/21-2A strain.
[Conclusion] We suggest that it may be a common feature that reduction of ribosome level could
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trigger flocculation by disruption of any ribosomal protein expression in fission yeast.
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Table 1 Fission yeast strains used in this study

Strains Genotype Resource
SPQ-01 (WT) h, leul-32 Stratagene
SPQ-01/pESP3 h~, leul-32/pESP3
SPQ-01 rpl21-1A h™, rpl21-1::kanmx6", leul-32
SPQ-01 rpl21-2A b, rpl21-2::kanmx6”, leul-32
SPQ-01 rpl21-1A/pESP3 b, rpl21-1::kanmx6", leul-32/pESP3
SPQ-01 rpl21-2A/pESP3 h, rpl21-2::kanmx6", leul-32/pESP3
SPQ-01 rp/21-1A/RPL21-1 h, rpl21-1::kanmx6", leul-32/pESP3-rpi21-1
SPQ-01 rpl21-2A/RPL21-2 h, rpl21-2::kanmx6", leul-32/pESP3-rpl21-2
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Table 2 Primers used in this study

Primer name Sequence (5'—3")

Gene knockout primers

rpl21-1 knockout

RPL21-1D1 gtatatattctgtaaatcacc
RPL21-1D2 gcaagctaaacagatgggtattcectta
RPL21-1D3 catccagtttaaagctaactctaataacg
RPL21-1D4 agtttttttgtcagtgtgtte

rpl21-2 knockout
RPL21-2D1 tagttctgaaataagcgcaacataa
RPL21-2D2 gcaagctaaacagatcttgetgttectg
RPL21-2D3 catccagtttaaattttaaaaaagaatg
RPL21-2D4 ttttgcagccttcacgaatgt

Recomplement primers

rpl21-1 recomplement expression

upL21-1 atcccatatgatgcctcattcctatg (Nde 1)
doL21-1 gcagggatccttaaatgtatcatag (BamH I)

rpl21-2 recomplement expression

uplL21-2 atcccatatgatgcctcattcttacggtatc (Nde 1)
doL21-2 gcagggatccctagatagtagtatgat (BamH 1)

Real-Time PCR primers

Identification of rpl21-1
SP2101F
SP2101R

ctatcctattagagctcgtac
ccaactttgtaagttttcaag
Identification of rpl21-2
SP2102F
SP2102R

ttacggtatcagagctcgea
cttataggtcttcaaataagt

[-actin internal control gene

SPACTF ggattcctacgttggtgaagete
SPACTR gggttcaaaggagectcaaac
3-5d rpl21

15 EBREREEE S (Real-Time PCR)
TRIzol reagent (Invitrogen)

RNA RNase-free  DNase I (TaKaRa)
DNA 10 ng RNA
SuperScript III first-strand synthesis
(Invitrogen) cDNA
cDNA ( 2
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Figure 1 Deletion of RPL21 coding gene in genome of
fission yeast
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Note: A: Sketch of homologous region changes; B: Determination
of gene deleted strains by PCR amplification.
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Figure 2 Alignment of nucleotide (A) and amino acids (B) sequences in RPL21-1 and RPL21-2
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Figure 4 Growth curves (A) and obeservation (B) of
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Table 3 Growth rate in YEPD medium

. WT rpl21-1A rpl21-2A
Strain

Time (h) 2.94+0.23 4.730+0.250 4.540+0.260
Growth rate 1.01£0.12  0.591+0.110  0.538+0.130
(107 cells/h)

YEPD
SPQ-01 mpl21-IA SPQ-01
rpl21-2A
SPQ-01
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