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TORC2 TORC2
Rictor-TOR YPK1  TORI1
AGC AKT
AKT AKT ’
TORCI AGC 1
SCHY C / 1.1
*  TOR2 YPK1  YPK2 1.1.1 Escherichia coli
3 JM109 Saccharomyces cerevisiae
TORI YPK1 BY4741 torl
torl YPK1 SH221 R Dickson
1 PYES2/NTA
torl YPK1 Invitrogen
1
Table 1 Strains Used in This Study
Strain Genotype
BY4741 MATa his3-deltal leu2-deltaO metl5-deltaO ura3-deltaO
SH221 JK10-3da torl delta  HIS3-3 tor2  ADE2-3 YCplaclll tor2-21is
1.1.2 Taqg DNA T4 PYES2/NTA-Ypkl E. coli JM109
Ligase Kpn 1 Xba 1 1x10™* g/mL LB
DNA Invitrogen 37°C
ECL Kpn 1 Xba | "
Millopore 1.3 Ypkl SH221 BY4741
Invitrogen
PCR Eppendorf SH221  BY4741° 100 pl.
Bio-Rad SC-URA 30°C 3~44d
1.1.3 LB YPD SC
Ausubel > YP-Gal/Suc 10 ¢g/L 1.4
20 g/L 20 g/L 20 g/L SC-URA
30°C 0Dy, = 0.8
1.2 PYES2/NTA-Ypkl 2% 30°C 8~10 h
1.2.1 DNA Charles S Hoffman "
BY4741 50 mmol/L. Tris/HCI
DNA pH 7.5 5 mmol/LL EDTA 3 mmol/LL DTT 1 mmol/L
1.2.2 PCR Saccharomyces Genome PMSF

Database SGD Saccharomyces cerevisiae

Kpn 1 5'-CACGT-
GGTACCTATGTATTCTTGGAAGTCAAAGTTTA

Xba 1 5'-CCATCTAGACTATCTAATGCT-
TCTACCTTGCAC
BY4741 DNA PCR

94°C 5 min 94°C 1 min 56°C 2 min 72°C 2 min
30 72°C 8 min
1.2.3

Kpn 1

PCR PYES2/NTA

Xba [

20 s 1 min 10
20000 x g Ni** -NTA-Sepharose

50 mmol/L Tris/
250 mmol/L

2 mmol/L
HCI pH 7.5
50 mmol/L Tris/HCl pH 7.5

1.5
10% SDS-PAGE
200 mA 5%
1~2h 1:2000 anti-His 1h 1:



YPK1 . 2009 49 8 1071

2000 1 h ECL 1 2 3
1.6

— 117kDa
100 pL 100 pmol/L. ATP

50 mmol/L MOPS PH7.5 1 mmol/L DTT 10 mmol/L YPK | — * — 85 kDa

30°C 1 h SDS-

PAGE ¢
1.7
SC-URA medium Ageing
medium 1 mL — 48 kDa
2000 x g Smin 2 OD¢y, =
0.1 5 5 pL 30°C 'z His6- Ypk1
Fig.2 Western blot analysis of the purification of His6-Ypkl. 1 2 3
First three fractions eluted from Ni?* -NTA-Sepharose column by elution
2 buffer.
2.1 Ypkl YPKI /
Ypkl 2040 bp ATP
PYES2/NTA-Ypkl Kpn Xba 1 PYES2/NTA-Ypkl
2000 bp 1
Ypkl YPKI
1 2 3 4 YPK1 30C 1h
SDS-PAGE 3
=
— YPK1
=3 ¢ YPK1
—
J— YPK1
YPK1 YPK1
PYES2/NTA-Ypkl l 2
Fig. |  The restriction endonuclease digestion of constructed PYES2/ ATE . i
NTA-Ypk! plasmid. 1 4 Marker 2 PYES2/NTA-Ypkl plasmid without
j;g:;:: I3 .Dlgestlon products of plasmid pYES2/NTA-Ypkl by Kpn I | . I;!;:},zl:hory]md
TEL | = oty s
2.2 YPKI —
PYES2/NTA-Ypkl .
BY4741 YPK1
SDS-PAGE YPKI His6 l Pkl
2 85 kDa Fig.3 in vitro autophosphorylation of YPK1. 1 Control reaction without
YPK1 76 kDa adding ATP 2 Autophosphorylation reaction .
4 kDa YPK1

YPK1 2.3 YPK1
SC-URA
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OD¢, =0.1 5 5 pL YPK1 SCH9 TOR1
5 YPK1 YPD YPK1 TOR1
PYES2/NTA-Ypkl YPK1 TOR1
1 mol/L KCI 1 mol/L. NaCl YPK1 torl 4
PYES2/NTA-Ypkl YPK1
torl
YPK1 1 mol/L KCI YPK1
1 mol/L NaCl YPK1 TOR1
YPK1 YPK1
YPK1 TOR2 TOR1
{A) YPL+1 moliL NaCl YD1 mold. KCI
Wl
Dbt

WT I Veelor

Sori+veclor

WI+YPK1

Sori+YPKI
(B

Wl

Dtord

WT I Veelor

Sori+veclor

WI+YPK1

SeorfHYPKI

=

Fig.4 Salt stress sensitivity of yeast cells. From left to right cells were diluted five time with starting ODgy = 0.1. WT wild type strain BY4741  Atorl
tor] mutant strain SH221 ~ WT + vector BY4741 strain transformed with empty PYES2/NTA vector ~ Atorl + vector SH221 strain transformed with empty
pYES2/NTA vector WT + YPKI BY4741 strain transformed with pYES2/NTA-Ypkl — Atorl + YPK1 SH221 strain transformed with pYES2/NTA-Ypkl .

A Cells grown in YPD plates without induction B Cells grown in YP-Gal/Suc plates with induction.
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YPK1 overexpression resulted salt stress hypersensitivity in Saccharomyces cerevisiae
is dependent on TOR1

Hongping Cao' Yihui Wang' Yan Zhong' Xin Liu' Ming Miao' Wei Duan’” Ke Liu'"

' Key Laboratory of Bio-resource and Eco-environment Ministry of Education School of Life Science Sichuan University
Chengdu 610064 China

% School of Medicine Deakin University Pigdons Road Waurn Ponds Vic. 3217 Australia

Abstract Serine/threonine protein kinase YPK1 a homologue of mammalian protein kinase serum and glucocorticoid-inducible
kinase SGK  plays important physiological roles in Saccharomyces cerevisiae. It involves in cell wall maintenance actin
cytoskeleton dynamics endocytosis translation during nitrogen starvation and nutrient sensing. Objective In order to further
explore the cellular function of YPK1 and the its transduction pathway. Methods We overexpressed YPK1 in wild type and
torl mutant cells and monitored the cell growth responding to salt stress. Results We found that YPK1 overexpression resulted
salt stress hypersensitivity in wild type cells and this hypersensitivity was abolished by tor/ mutant. Conclusion Our results
indicate that YPK1 may interact with target of rapamycin TOR1 to regulate the salt stress response.
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