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Role of Saccharomyces cerevisiae PMTI in endoplasmic reticulum
stress response

FENG Wen-Li® HE Xin'? ZHAO Wei'?
ZHENG Hui-Ling'? LIU Xin-Guang'*"
(1. Institute of Aging Research, Guangdong Medical University, Dongguan, Guangdong 523808, China)

(2. Guangdong Provincial Key Laboratory of Medical Molecular Diagnostics, Dongguan, Guangdong 523808, China)
(3. College of Laboratory Medicine, Chongqing Medical University, Chongqing 400016, China)

CUI Hong-Jing'? CHEN Ya-Qin'*?

Abstract: [Objective] Endoplasmic reticulum stress (ERS) activates a cytoprotective signaling
cascade, termed as unfolded protein response (UPR). Recent advances have unveiled that UPR pathway
was mainly mediated by Haclp (transcription factor) and Irelp (ERS sensor) in yeast. Our previous
results suggest that protein-O-mannosyltransferase 1 (PMT1) deficiency enhanced the basal activity of
UPR, and extended the replicative lifespan of yeast. In this study, we attempted to further study the
effect of PMTI-deficiency on ERS response induced by tunicamycin in Saccharomyces cerevisiae.
[Methods] Colony-forming ability of PMTI/IRE] and PMTI/HACI double-gene deletion strains
(pmtlAirelAand pmtlAhaclA) was analyzed under ERS condition. Cell proliferation assay was
performed using the Microbial Viability Assay Kit. Expression levels of canonical UPR target genes
were determined by quantitative RT-PCR (qRT-PCR). [Results] PMT deficiency strain (pmtlA) grew
slowly under ERS condition, while both the /RE[- and HACI- deletion strain (ire/A and haclA) were
not viable under this condition, compared to the control strain. The double-gene deletion strain
(pmtl AhaclA) exhibited enhanced growth ability under ERS condition, compared with the haclA
strain. Nonetheless, expression levels of UPR target genes showed no significant difference between
pmtlAhaclA and haclA strains. [Conclusion] PMTI deficiency enables haclA strain to resist
tunicamycin induced ERS, independent of the UPR activity.

Keywords: Saccharomyces cerevisiae, Endoplasmic reticulum stress, Unfolded protein response,

Tunicamycin
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Figure 1 Colony-forming ability of yeast was assayed with
or without tunicamycin treatment

TE: WO RE AR R, BREEAT LERRER(1:10) A YPD
R AR . BY4742 XTI, 4<% ZK (Tunicamycin, Tm)

PR RS, 30 °C HiR 24 d, B

Note: Equal culture was 10 times-gradient diluted, then spotted
onto the YPD plates with or without 1 g/L tunicamycin. BY4742 is
the control strain. Tunicamycin (Tm) is the ERS inducer. All the
strains were incubated on 30 °C for 2—4 d before photograph.
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Figure 2 The proliferation activity of the yeast strains

. A: BY4742., hacl ABKK . pmtl AERE . pmtl Aire] ABREFN
pmtl Ahac IAFRFE R B RS T4 KMZ; B: 0.5 gL
RERIEFRFMN TR KM,

Note: The cell proliferation activity of BY4742, haclA, pmtlA,

pmtlAirel A and pmtlAhacl A strains without (A) or with 0.5 g/L
tunicamycin (Tm) treatment (B).
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Figure 3 The expression levels of UPR target genes in yeast strains
W A: BY4742, haclA. pmtlA. pmtlAirel AR pmtl Ahacl ABRRAE TG 5 2592 44 UPR #NIEH 0%E KF; B: &2 gL &K

BRIEFLAMT UPR HIEH BHE K. BARRR I EEhREZE (n=4); *: P<0.05; **: P<0.01 vs BY4742.
Note: The relative mRNA expression levels of UPR target genes were measured by quantitative RT-PCR without (A) or with 2 g/L

tunicamycin (Tm) treatment (B) for BY4742, haclA, pmtiA, pmtlAirelA and pmtiAhaclA strains; Columns, mean of 4 independent
experiments (n=4); bars, SEM. *: P <0.05; **: P<0.01, compared to the BY4742 strain.
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