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Abstract: [Objective] To study the effects of endoplasmic reticulum stress on the regulation of
the lifespan and autophagy of Saccharomyces cerevisiae by the protein O-mannosyltransferase
1 (PMT1). [Methods] The double deletion strain (pho8A60 pmtlA) was constructed based on
the genetic homologous recombination. The daughter cells produced by the mother cell of the
PMT1-deleted yeast strain (pmt1A) treated with tunicamycin (inducing endoplasmic reticulum
stress) were counted under a light microscope, and the replicative lifespan of the strain was
examined. A microplate reader was used to measure the alkaline phosphatase activity of the
pho8A60 pmtlA strain in the SD-N medium (for inducing autophagy). Western blotting was
employed to determine the expression level of the autophagy marker Atg8 in the presence of
tunicamycin. The transcript levels of autophagy-related genes ATG1 and ATGS8 in the pmtlA
strain treated with tunicamycin were determined by RT-qPCR. [Results] The replicative
lifespan of the pmt1A strain was shortened by 38.7%, while the alkaline phosphatase activity of
pmtlA strain was increased compared with those of the wild type in the presence of
tunicamycin. The expression levels of GFP-Atg8 fusion protein and free GFP in the pmtlA
strain were up-regulated with the increase in the concentration of tunicamycin. The transcript
levels of ATG1 and ATGS8 were up-regulated in the pmtlA strain treated with tunicamycin.
[Conclusion] Endoplasmic reticulum stress impairs the replicative lifespan and enhances the
autophagy of PMT1-deleted yeast cells.
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Table 1 Primers used in this study

PRI PN I 3 384 B2 AE PMITL 25t PR 42 e B 4
Fan A AVEROVER , BRI BRI A HLA

1 HE5xZ

1.1 ##
L1l  FRE R E R

A5 BT F G SORE pRS306 MRS U1 2P 4R 2%
i, TERBHFREPRAA R ERERYUE, WA
Ura3 BIRIHIEIRSS . SR IARRRITEL: BY4742
FH 36 [E] 42 %1 K2~ Matt Kaeberlein {1 20 o
Tk Atg8 & BB TR bR BY4742%¢ I
PMtLA™NE® Sy 2B 5T T ARA7 ), UL PR B2k i
Bk (pho8AG0 pmt1A)hy ARS8 M 2
1.1.2 EFE. RAFIFEE

Wt YPD, SD Fl SD-N Z5R;iFE3ES %5
Hk[8-91FL il .

A< B % (tunicamycin) g A 4= T AW TRE(
B A PR ] 5 Western, TP 4H i 224 A T RN Bl
Pl R il A D) & R R s R AR
B4 A7 BR 2/l 5 GFP HiiA& 1 H Santa Cruz
Biotechnology 2\ 7l ; G6PDH HiiA Il [ 75 4% 4 B8
P HL A (i) B2 ) A BRA | 5 92 = PCROIRH
& A T HBEAEYHEARACOARA R 5 1HER
D AE TAY) TR () B A PR A FA .

ZIReEEFRAL, 1B (AR A PR A F (BioTek
AN BERURRSE, Bio-Techne AH]; 23
fb2f kAL, Azure Biosystems 23 A .

B|Y) 4 FK Primers name J¥31 Sequences (5'—3")

pho8A60-box-F
pho8A60-box-R

TATCAGCATACGGGACATTATTTGAACGCGCATTAGCAGCAGATTGTACTGAGAGTGCAC
TCACGAAGAATATGACATTCTTCTTCTTGTGTGATGCAGACTGTGCGGTATTTCACACCG

pho8A60-RT-F ATGATGACTCACACATTACC
pho8A60-RT-R ACGTAATGCAAAACTGCTTG
ATG1-RT-F GGGTCTAGGCGACCATCTTT
ATG1-RT-R AGTTTGACTGTACGGTGGGG
ATG8-RT-F TGTCAATGATACTTTGCCACCTACT
ATG8-RT-R ATTTCGATTTTAGATGTTAACGCTTC
RPR8-RT-F TCATGGCTGCGTCTGAAGTA
RPR8-RT-R GGCACCGTTATTAGCAGCAT
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Abp M 1 Bbp

M1 2

2000

<1232bp | 309

——rd

180 bp

E 1 phoBA60 £ E AT ik E (A)K PCR %
E pho8AG0 pmt1A Bk Bk &l (B)

Figure 1 The electrophoresis of the phoBA60 gene
disruption cassette (A) and verification of the
pho8A60 pmtl1A strain by PCR (B). M: DNA marker;
1: The disruption cassette (A) and PCR products of
the genomic DNA of the pho8A60 pmtlA strain; 2:
PCR products of the genomic DNA of the BY4742
strain.
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pho8A60-box-F F1 pho8A60-box-R K514, LA
M T R IE IR 20 DNA WA H, PCR 724 57
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(pho8AB60::URA3 pmt::LEU2) i i #h) it 3 .
22 pmtlA EMERSZIEFRFHTHE
il 1% 5 fn
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IR AT B BEAH A A A A M p B, 2l A2
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RPRI P 5 B R 4650, S5HAE YPD Kk
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KERWEFRLMT, BY4A742 WkH Y A2
19.9 18, pmt1A BEREAY A2 12.2 18, 4% 38.7%,
A G E X (P<0.05), LI EZSRBIH], &K

—— BY4742 (0.25 pg/mL, tunicamycin) (n=40, 19.9)

—— pmtlA (0.25 pg/mL, tunicamycin) (r=40, 12.2)
BY4742 (n=245, 23.3)

pmtlA (n=184, 28.0)
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2 FFHBFN pmtlA RIS IS et E
Figure 2 The replicative lifespan (RLS) curves of
the BY4742 and pmt1A strains. BY4742: The control
strain. Mean RLS is shown in parentheses, and “n” is
the number of mother cells scored.

<l actamicro@im.ac.cn, & 010-64807516

P52 U] 545 6 BY 4742 B AR A pmtLA TR AR 1 42 il
PEF A, XT pmtlA BBk 52 I AR O 5 2
2.3 pmtlA B ¥k B9RE M I ER BT 14

T W BV W R B (ALP) TS PR, BF 5T
pMItLA B 1 240 Jif b i 240 JfL [ K. GniEl 3 BT
/N, TE YPD #5554, 5 BY4742 Btk
B ALP W& PE Fb 4, pmtlA TEREH ) ALP 35 H
R A BV SRR A (SD-N BE SR D),
PR ) ALP WE M TR, pmtlA BRI BE
H ALP 3G METE s . XU, Bk
PMTL 3[R b 8 s B 240 i v ik 1 ol i g 1) 3
PE, TE A WERE IR 55T, Bk w9l 1R I 19 3 1k 1
PR
24 HARBZRIEBEFZHT, pmtlA EHEFEE
&% A GFP-Atg8 By Rk KT

3 o A 0 P B TR R AR AR B R AR A T R
A 1 GFP-Atg8 MRIBKT-, WHFE pmtlAREE):
2 M A P 5T SRR R R B RS . anfEl 4
JiR, BEE AR RIGFRATRIER, pmtlA Rk $
R B AR E GFP & SRR e, B2
T BY4742 Htk(P<0.01), U F&5RIER, K5
RET pmtlA R TR RlG 5 1 GFP-Atg8 Rl 25
1 GFP £ik LA,

| * |

| | CIBY4742
15 - — pmtIA
1

> sk
=
g 10 F
S
O
=
s St
=
[=®

0 | |

BY4742 pmtlA
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Figure 3 Alkaline phosphatase activity were
detected in the pmt1A strain. *: P<0.05; **: P <0.01.
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Figure 4 Relative protein expression levels of GFP-Atg8 fusion in the yeast strains. A: Protein expression
levels of GFP-Atg8 fusion and free GFP in the yeast strains treated with tunicamycin. B: The gray values of the
fusion protein GFP-Atg8. C: The gray values of the free protein GFP. Go6PDH: Control antibody. *: P<0.05. **:

P<0.01. The data represent the mean+SD (n=3)

25 ERBZRIEFEZHT, pmtlA BEHHE
Mk 46 X £ FE B9 3 R FRIBKFE

i i RT-qPCR &GN 2 5 [ WEAH L [F ATGL
Ml ATG8 155 R ikKF-, ik —P 098 pmtlA
BE 240 A P9 5T R A T 1) B T A R
7N, FEYPD BEFRAMT, 5 BY4742 kR
ATG1 il ATG8 F [ # 35 7K HL L , pmt1A B
) WEAR G RE IR Rk F IR AER B R R R4
T, pmtlAE kT ATGL il ATG8 Xt [H 3 1k /K
B R S). Wik, ERERRERANT,
Bk PMTL L[RG5 S B WEAH G L ATGL Al
ATG8 ik F i,

CIBY4742
q CIBY4742 (2 pg/mL, tunicamycin)
5 20 rpm pmtIA *
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‘;) Kk ek P
2
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2
]
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<
o
Z 00 ' '
2 ATGI ATGS

5 BMEHEAERE ATGL 1 ATGS R B FE ik
R RFRIAKF

Figure 5 Relative mRNA expression levels of
autophagy-related genes ATG1 and ATGS in the yeast

strains. The data represent the meantSD (n=3). *:
P<0.05; **: P<0.01.
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