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Methods

Sgk1 Knockout AML12 Cells
Transmission Electron Microscopy (TEM)
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Results

mTorC2 Pathway Members RICT-1 and SGK-1 Negatively Regulate Autophagy
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Results

mTorC2 Pathway Members RICT-1 and SGK-1 Neg
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Results

1. mTorC2 Pathway Members RICT-1 and SGK-1 Negatively Regulate Autophagy
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Results

Inhibition of Autophagy Restores Normal Lifespan in Short-Lived mTorC2 Mutants

A B
«wt (ev RNA)) & wt (bec-1 RNA) «wt (ev RNAI)  + wt (lgg-1 RNA)
sgk-1 (ev RNAI) @ sgk-1 (bec-1 RNAI) sgk-1 (ev RNAI) @ sgk-1 (Igg-1 RNAI)
100 100 P
5 80 _§ 80 Vo k% k%
c 4
@ 60 @ 60
= €
Q@ 40 Q40
© ]
o 20 a 20
0f 0
0 8 16 24 32 40 0 8 16 24 32 40
Time (days) Time (days)
D E
=wt (ev RNAI) ¢ wt (lgg-1 RNAI)
rict-1 (ev RMA) o rict-1 (Igg-1 RNAi) sgk-1,GFP:LGG-1
100 w 2 20
= S
= 4
s 80 ev Z£15
? B0 .
B g
§ 40 2_ 10 .
2 ap|=vse *** bec-1 é 5
VSO ®Ekkk c
0k g 0
0 6 12 18 24 30 A
Time (days) ega(’

MEDIZINISCHE

UNIVERSITAT WIEN

@

C
«wt (evRNAI)  « wt (bec-1 RNA)
rict-1 (ev RNAJ) o rict-1 (bec-1 RNAI)
100
B
= 80
g
@ 60
=
g 40
L] * V5S4 ak
& 20 VSO ks
0
0 6 12 18 24 30
Time (days)
F
sgk-1
« ev RNAI  « unc-51 RNAI
100
= S kEE
2
2 80
2 60
I~
g 40
@
o 20
0
0 6 12 18 24 30
Time (days)

Percent survival

H |
rict-1 hih-30p:HLH-30:GFP 4 c0 wh sgk-1  “evRNAI
& eV RNAI & unc-51 RNAI T + hlh-30 RNAi 1
*VSo FhEk _IDO_ ........
80 Z100 S a0
2 e
6o 2 & 2 60
40 g 4
g 40
20 0 & 20 | *VE & wwrx
0 sgk-1 ‘&g\ﬂ'\ EVSO aans
I ol
0 6 12 18 24 30 £ 0 6 12 18 24
Time (days) Time (days)

JC_23032020
Martin Direder

hih-30 RNAI 2




Results

1. mTorC2 Pathway Members RICT-1 and SGK-1 Negatively Regulate Autophagy
2. Inhibition of Autophagy Restores Normal Lifespan in Short-Lived mTorC2 Mutants
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SGK-1 Regulates mPTP Opening
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Results

1. mTorC2 Pathway Members RICT-1 and SGK-1 Negatively Regulate Autophagy
2. Inhibition of Autophagy Restores Normal Lifespan in Short-Lived mTorC2 Mutants
3. SGK-1 Regulates mPTP Opening
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Results

SGK-1 Negatively Regulates mPTP Function by Decreasing VDAC-1 Protein

A

C. slagans

wi =gk-T

.'"ul.:lirl-

Relative VDACT laval
&

o
-
D 2837
vah MG132
SGK1-54220 - + - +
VDACT-Mye-His  # * v v
Hi-Up = + o+ +

anb-Ha

anti-hiys E———— n

1P My

MEDIZINISCHE

UNIVERSITAT WIEN

E

B Primary hepatocytes
conbrod Sk T
soxi N
VDACH 8 —— —
ACl —— i —
29371
VDAC-Myc-His  + * * +
Ha-Ub  + + + +
vegtor ¥ - - -
SGK1-WT - ¥ -
SGEK1-54220 +
worlmannin - - - - +

anli-i'h!

oty

IP:Mye

C Primary hepatocyles
& & & & mvelicle = MG132
T
_ :.@5@ & of T * NS
B3y vehide Ma1az g0 [T '_f
- - T
= T 3
oz VDAC “ g )
f=} = 2
=
2 1 . £
g - ——
@l & :
o g é@ﬁ‘ .-:.&"#‘:
LQF\E‘:;I‘ o -
F G
SGK1-54228 + + - -
SGH1-5422D - - o+ o+ SGEKT - + B4
Flag-VDACT | —— VDACT + + ga T
L
HSPOO W - -Ser -. i

15 i 52

2 2

] peThr - =

[ @

3 1.0 -IT'J

=] Tq

a VDACH 5

e . _ B $c}dp

% 0.5 T [ &

L]

@

0.0
PP
Col- o

JC_2303202

(0

Martin Direder

Levels



@

Results

SGK-1 Negatively Regulates mPTP Function by Decreasing VDAC-1 Protein
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Results

mTorC2 Pathway Members RICT-1 and SGK-1 Negatively Regulate Autophagy
Inhibition of Autophagy Restores Normal Lifespan in Short-Lived mTorC2 Mutants
SGK-1 Regulates mPTP Opening
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SGK-1 Negatively Regulates mPTP Function by Decreasing VDAC-1 Protein Levels
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Results

Accumulation of VDAC-1 Protein Induces Autophagy
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Results

mTorC2 Pathway Members RICT-1 and SGK-1 Negatively Regulate Autophagy
Inhibition of Autophagy Restores Normal Lifespan in Short-Lived mTorC2 Mutants
SGK-1 Regulates mPTP Opening

SGK-1 Negatively Regulates mPTP Function by Decreasing VDAC-1 Protein Levels
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Accumulation of VDAC-1 Protein Induces Autophagy
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Results

Increased Mitochondrial Permeability Is Detrimental to Longevity and Organismal Health
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Results

mTorC2 Pathway Members RICT-1 and SGK-1 Negatively Regulate Autophagy
Inhibition of Autophagy Restores Normal Lifespan in Short-Lived mTorC2 Mutants
SGK-1 Regulates mPTP Opening

SGK-1 Negatively Regulates mPTP Function by Decreasing VDAC-1 Protein Levels
Accumulation of VDAC-1 Protein Induces Autophagy
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Increased Mitochondrial Permeability Is Detrimental to Longevity and Organismal Health
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Results

Inhibition of Autophagy Restores Lifespan by Enhancing Mitochondrial Function in sgk-1 Mutant
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mTorC2 Pathway Members RICT-1 and SGK-1 Negatively Regulate Autophagy
Inhibition of Autophagy Restores Normal Lifespan in Short-Lived mTorC2 Mutants
SGK-1 Regulates mPTP Opening

SGK-1 Negatively Regulates mPTP Function by Decreasing VDAC-1 Protein Levels
Accumulation of VDAC-1 Protein Induces Autophagy

Increased Mitochondrial Permeability Is Detrimental to Longevity and Organismal Health
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Inhibition of Autophagy Restores Lifespan by Enhancing Mitochondrial Function in sgk-1
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Results

Enhanced Autophagy Is Not Beneficial for Lifespan Extension with Increased Mitochondrial
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Results

mTorC2 Pathway Members RICT-1 and SGK-1 Negatively Regulate Autophagy
Inhibition of Autophagy Restores Normal Lifespan in Short-Lived mTorC2 Mutants
SGK-1 Regulates mPTP Opening

SGK-1 Negatively Regulates mPTP Function by Decreasing VDAC-1 Protein Levels
Accumulation of VDAC-1 Protein Induces Autophagy

Increased Mitochondrial Permeability Is Detrimental to Longevity and Organismal Health
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Inhibition of Autophagy Restores Lifespan by Enhancing Mitochondrial Function in sgk-1
Mutant Worms

8. Enhanced Autophagy Is Not Beneficial for Lifespan Extension with Increased Mitochondrial
Permeability

MEDIZINISCHE JC_23032020
UNIVERSITAT WIEN Martin Direder 26




Results

Liver-Specific Sgk Knockout Mice Are More Sensitive to Hepatic I/R-Induced Injury

A b c D M contal m s
2000 i 2500 J Iver control  Sgk? - 8
T 200 ] Caspaseas EBEEaEE.
= 2000 =) Cleaved e
. E '_:: Caspase3 ( -:?
- @ 1000 ]
»y 0 2 1000 7 LIS |- p——
LC3IA/B || ™ 8 &
Ischemia Reperfusion 500 ¢
45min Gh ACin i S ————
e .. S 0 0 So
> P S 1 A
WO S )
cp’;\;:ﬁ' (PQCJQ & 5 ¥
R K O
FF
o“eb
(_}0
E F G H = conirol
B control e . . Liver control SgkTKO SgkTKO
i —r— —r— CsA e T . m SgkTKO+CsA
<3 Sghk1 15000 10000 e
£ T wol| Caspase 3~ | SESNSNENERENERENE - ‘755
:{ 2 . T = 10000 e | Cleaved L AT e o e o ey g 34 ] [
é T é é 6000 Caspase3 — e - — - ‘;'g
E 5 'J} 4000 LC3A/B | o ----- _— i 24
2 1 < 5000 < LC3AB II™ - — - ]
[=]
§ 2000 SGK3 G 1+
0 0 0 SGK2 é 0 l
R P > O SO e © gy
AR SEF S& ol E N D
Tefy© 0 ACHT e s o s o e e ¥ &
© © & P
P il o
I cl

MEDIZINISCHE JC_23032020
UNIVERSITAT WIEN Martin Direder




@

Results

Liver-Specific Sgk Knockout Mice Are More Sensitive to Hepatic I/R-Induced Injury
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Results

mTorC2 Pathway Members RICT-1 and SGK-1 Negatively Regulate Autophagy
Inhibition of Autophagy Restores Normal Lifespan in Short-Lived mTorC2 Mutants
SGK-1 Regulates mPTP Opening

SGK-1 Negatively Regulates mPTP Function by Decreasing VDAC-1 Protein Levels
Accumulation of VDAC-1 Protein Induces Autophagy

Increased Mitochondrial Permeability Is Detrimental to Longevity and Organismal Health
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Inhibition of Autophagy Restores Lifespan by Enhancing Mitochondrial Function in sgk-1
Mutant Worms

8. Enhanced Autophagy Is Not Beneficial for Lifespan Extension with Increased Mitochondrial
Permeability

9. Liver-Specific Sgk Knockout Mice Are More Sensitive to Hepatic I/R-Induced Injury
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Discussion

mTorC2 and SGK1 Maintain Mitochondrial Homeostasis
- mTorC2 deficency-> accumulation of VDAC-1 -> mPTP open
->compromise oxidative capacity, Cytochrom C and ATP directly

-> progeria as direct consequence

- mTorC2 and SGK1 regulate mitochondrial permeability through physical association
with mPTP regulatory molecules -> VDAC1 abundance
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Discussion

mTorC2 and SGK-1 Suppress Maladaptive Autophagy
- increased intestinal autophagic flux -> negative consequence for longevity
- additional tissues???
- Spatiotemporal effect???
- non-cell autonomous regulation of autophagy ?7?

- additional mechanism- mTorC1 (suppression of autophagy)

MEDIZINISCHE JC_23032020
UNIVERSITAT WIEN Martin Direder




Discussion

mPTP Opening Negatively Modulates Longevity and Health

- increased opening of MPTP drives mitochondrial dysfunction and increased
autophagy -> devastating, shortening lifespan, I/R injury chance increased

- caloric restricition protects mitochondria from mPTP opening in rat heart(Hofer et al. 2009)

- Metformin (anti-aging properties) inhibits mPTP

->low mitochondrial permeability as obligate step to extend lifespan
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Discussion

Autophagy as a Double-Edged Sword in I/R Injury

- Autophagy beneficial in I/R injury through improved cellular homeostasis,
decreased expression of inflammatory genes (MA et al. 2015)

- excessive autophagy -> pressure overload-induced cardiac remodeling, heart failure
in cardiac I/R injury (Gottlieb and Mentzer, 2010)

- widespread mPTP opening shortly after reperfusion -> autophagy to be detrimental

- inhibition of autophagy in early reperfusion reduces injury

-> mPTP as major govering influence on the autophagy effect in I/R Injury
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Discussion

Resolving the Paradox: How Inhibition of Autophagy Restores Lifespan in mTORC2 Mutants
- Increased autophagy is general thought to be beneficial for logevity
- autophagy is detrimental when coupled with increased mitochondrial permeability

- mitochondrial permeability -> mitochrondrial fragmentation, initiates autophagy->
excessive, non-selective mitochondrial clearance and failure to replace

defect in ATP synthase activity vs. Mitochondrial permeability

mitochondrial permeability -> lifespan, aging, many disease states

Autophagy -> harmful during I/R injury if accompanied with mPTP opening
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Conclusion
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