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Fig. 1 Regulation of the phosphorylation of Sch9 PDK1 and PDK?2 sites by Nutrients
Using anti-HA antibody to detect Sch9-3HA protein, anti-T570-P antibody to detect Sch9 PDKI1 site phosphorylation and anti-T737-P antibody to
detect Sch9 PDK2 site phosphorylation. (a) TS120-2d(Sch9A) (pRS416; SCH9-3HA) cells were incubated from Ay = 0.01 to A« = 1, and treated
with 200 pg/L rapamycin (final concentration) for 30 min. Arrows indicate non-specific bands. (b) TS120-2d(Sch9A) (pRS416; SCH9-3HA) cells were
incubated from A ¢ = 0.01 for 72 h and collected which was defined as time-point "0". Cells were gently centrifuged and re-suspended in equal volume
of fresh medium without carbon source or with 2% glucose (Glc) or 2% galactose (Gal) or 2% sucrose (Suc) or 2% maltose (Mal) or 2% glycerol (Gly)
or 2% ethanol (EtOH) and collected after 30 min and 60 min of incubation with shaking. '-C': No carbon source. Nitrogen source was Ammonia sulfate
(NH,"). (¢) TS120-2d(Sch9A) (pRS416; SCH9-3HA) cells were incubated from A = 0.01 to A = | or (d) post-diauxic phase (72 h) and collected
which is defined as time-point "0". Cells were centrifuged and re-suspended in equal volume of fresh medium or fresh medium without carbon source or
nitrogen source and collect cells after another 10 min and 30 min of incubation with shaking. After this, carbon source or nitrogen source was added

back to medium and collected after 10 min and 30 min of incubation with shaking. Glc: Glucose. Gln: glutamine. <— : Non-specific band.
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Fig. 2 Regulation of the phosphorylation of Sch9 PDK1 and PDK2 sites by Stresses

Antibodies used to detect Sch9-3HA protein and phoshorylation of Sch9 are the same as Figure 1. (a) TS120-2d (Sch9A) (pRS416; SCH9-3HA) cells
were incubated from A g = 0.01 to A« = 1 and treated with 40 pwmol/L HgCl, (final concentration) or 0.5 mmol/L NiCl, (final concentration) for 30 min.
(b) Cells were incubated as in (a) to A« = 1 and indicated treatments were applied and cells were collected after 10 min, 30 min and 60 min of
incubation. Actin was protein extract loading control. (¢) Cells were incubated as described in (a) to A« = 1, centrifuged and transferred to fresh
medium with pH adjusted to pH 2.5 (+/- 100 mmol/L HAc) or pH 6.0 (+/- 100 mmol/L. HAc) or pH 4.0 without HAc and collected cells after 10 min
and 30 min of incubation. HAc: Acetic acid. (d) Cells were incubated as described in (a) to A« = 1 and indicated high osmolarity stresses were applied,
including 1 mol/L glucose (Glc), 1 mol/L glycerol (Gly) and 1 mol/L sorbitol, and collected after 10 min, 30 min and 60 min of incubation with
shaking. «— : Non-specific band.
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A B Sch9(T570A) & it s K IE, ARIMAMA
ol i N #: W 38 (K sch9A (pYES2/NTA) ik sch9A
(pYES2/NTA; SCH9-T570A-6HIS) 41l il % Bi H 5
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Fig. 3 Roles of the Phosphorylation of Sch9 PDK1 and PDK2 in Stress Response
(a) Cells BY4742 (pYES2/NTA), BY4742 (pYES2/NTA; SCH9-T570A-6HIS), RCD398 (sch9A) (pYES2/NTA) and RCD398 (sch9A) (pY ES2/NTA;
SCH9-T570A-6HIS) were incubated in SDC medium supplemented with 2% sucrose and 2% galactose as carbon source from initial concentration of

Ago=0.01 for 1 day (24 h). Collected 1 Ay unit cells and re-suspended in 1 ml water and serially diluted 10 fold. (b) Cells in (a) before dilution were

treated by indicated concentration of hydrogen peroxide (H,0,) or menadione for 30 min. 5 pl of dilution was spotted onto indicated plates and allow to
incubate for 2~ 3 days at 30°C . (c) Grow cells TS120-2d(Sch9A) (pRS 416), TS120-2d(Sch9A) (pRS 416; SCH9-3HA), TS120-2d(Sch9A)(pRS 416;
SCH9 (T737A)-3HA), TS120-2d (Sch9A) (pRS 416; SCHI(T570A)-3HA) and TS120-2d(Sch9A) (pRS 416; SCH9 (T570A, T737A)- 3HA) in SDC

medium supplemented with 2% glucose or (b) 2% gluocose or 0.5% glucose as carbon source from initial concentration of A« = 0.01 to A« = 1. Collect

1 Ay unit cells and re-suspended in 1 ml water or (d) treated with indicated hydrogen peroxide (H,O,) for 30 min at log phase and 60 min at

post-diauxic phase. Cells were serially 10 fold diluted and 5 wl of dilution was spotted onto indicated plates in (c) or (d) and allow incubated at 30°C

(control) or 55°C (heat shock) for indicated time and then transfer to 30°C for 2~ 3 days.
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Fig. 4 Roles of the Phosphorylation of Sch9 PDK1 and PDK2 in chronological aging

(a) RCD398(Sch9A) (pYES2/NTA; SCH9-6HIS) cells were incubated in SDC medium supplemented with 2% sucrose and 2% galactose as carbon
source from initial concentration of A« = 0.01 and collected at time-point of 35.5, 41, 46, 60, 66, 70, 84, 94 and 116 h of incubation. Anti-HIS antibody
was used to detect overexpressed Sch9-6HIS protein, and anti-T570-P antibody to detect PDK1 site phosphorylation. A Coomassie brilliant blue R250
stained gel as protein extract loading control. OE: Overexpression. Triplicate biological replicates were done. (b) A growth curve of RCD398(Sch9A)
(pYES2/NTA; SCH9-6HIS) cells during 116 h of galactose-containing medium induction in (a). (¢) Quantifying the immunoblots detected by anti-HIS
antibody or anti-T570-P antibody, and the x + s was calculated. [1: Sch9%* protein; B : T570-P phospho. (d) Calculate the ratio of Sch9 PDK1
phosphorylation level to Sch9-6HIS protein level. *P < 0.05, **P < 0.02 and ***P < 0.001. Error bars: Standard deviation of triplicate biological
replicates. (e) Grow TS120-2d(Sch9A)(pRS416; SCH9-3HA) cells or (f) TB50 (pRS416) in SDC medium supplemented with 2% glucose or 0.5%
glucose as carbon source from initial concentration of A = 0.01 and collect cells at 15, 18, 22, 28, 32, 36, 48, 72, 96, 120, 144, 168 and 216 h of
incubation. Use anti-HA antibody to detect Sch9-3HA protein, anti-T570-P antibody to detect PDK1 site phosphorylation and anti-T737-P antibody to
detect PDK2 site phosphorylation. Actin protein level was used as protein extract loading control. (g) Growth curve of cells TS120-2d (Sch9A)
(pRS416; SCH9-3HA) in (e) or TB50 (pRS416) in (f) were measured. C: 18 h time-point cells as control. e—e: sch9A (pRS416; SCH9-3HA) 2%
Glc; A—A: sch9A (pRS416; SCH9-3HA) 0.5% Glc; m—m: TB50 (pRS416) 2% Gle; o—o: TB50 (pRS416) 0.5% Glc. (h) Chronological lifespan of
DBY746 under normal condition (2% glucose) and calorie restriction (0.5% glucose) was detected as positive control. *P < 0.05, **P < 0.01. Gle:
glucose. Error bars: Standard Errors of triplicate biological replicates. @— o: DBY746 2%Glc; A—aA: DBY746 0.5%Glc. «—: Non-specific band.
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Regulation of The Phosphorylation of Yeast Protein Kinase Sch9 Under
Environmental Changes and During Chronological Aging’

LIU Jun, LU Lei, QIE Bei-Bei, LIU Ke”
(Key Laboratory of Bio-Resources and Eco-Environment of Minisiry of Education,

College of Life Science, Sichuan University, Chengdu 610064, China)

Abstract Budding yeast (Saccharomyces cerevisiae) protein kinase Sch9 is homologous to the mammalian kinase
S6K1. S6K1 is a substrate of mammalian target of rapamycin (mTOR) and phosphatidylinositol-3 kinase (PI3K)
and relates to many diseases, including obesity, diabetes and cancer. Both Sch9 and S6K1 are important to the
regulation of cell growth in response to different nutrient and stress factors. The residue T570 is a conserved
phosphorylation site in the activation loop of Sch9, also called PDKI1 site. Whereas another conserved
phosphorylation site, T737, in the hydrophobic motif of C terminus is called PDK2 site. The phosphorylation of
these two sites are important to Sch9 kinase activity. Upstream kinases Pkh1/2 phosphorylate the PDK1 site, while
the Target of Rapamycin Complex 1 (TORC1) phosphorylates the PDK2 site. To better understand the intracellular
function of protein kinase Sch9, it is important to elucidate the dynamics and regulation of the phosphorylation of
PDKI1 and PDK2 sites in Sch9 under different environmental condition. Using antibody that is specific for T570
site phosphorylated Sch9 or T737 site phosphorylated Sch9, we studied the regulation of the phosphorylation of
PDKI1 and PDK2 sites in Sch9 under different environmental factors and during chronological aging. Our results
demonstrate the regulatory model of the phosphorylation of PDK1 and PDK2 sites in Sch9 during nutrient sensing,
stress response, calorie restriction and chronological aging. The results also suggest a novel mechanism by which
calorie restriction extends chronological lifespan that involves the regulation of the phosphorylation of Sch9 PDK1
site.
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