


The heat-shock transcription factor HSF-1 directly 
regulates ER-stress response 
(C. elegans vs. HEK293 cells) 

Role in:  
• Stress response 
• Ageing 
• Development 
• Pathologies 
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Unfolded Protein Response (UPR) proteins: HSF-1 target 
genes in C. elegans? 

The Nematode 
Caenorhabditis 
elegans Potential HSF-1 

target genes 



The UPR pathways 
HSF-1 targets: 

Calu-1 
Crt-1 



I. HSF-1 upregulates hsp-4 

HSF-1 activates components of the UPR 
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hsf-1(sy441) 

hsp-4/BIP mRNA levels are increased  upon heat stress 
in a hfs-1 dependent manner 

Hours at 35°C 

Real-time qPCR 
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Dithiothreitol (DTT) 

ER stress triggered by DTT induces hsp-4 expression 
via HSF-1 
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Time of 8 mM DTT treatment (hrs) 

I. HSF-1 upregulates hsp-4 

Real-time qPCR 

ER stress triggered by DTT induces hsp-4 expression 
via HSF-1 
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IV. HSF-1 upregulates xbp-1 

HSF-1 activates components of the UPR 

Real-time qPCR 



Emlős sejtek (HEK293) 
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 regeneráció 37°C-on 
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Xbp1 aktiváció 42°C hősokk hatására 

Hsf1 csendesítés: hősokk hatás fennmarad! 



Denaturált 

fehérje 

Proteotoxikus 
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Hsp transzkripció 
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A Hsp90 és a HSF1 
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Hsp90: 90 kDa molekulatömegű hősokkfehérje (C. elegans DAF-21) 

Kliens: többszáz, instabil szerkezetű jelátviteli fehérje, melyeket a Hsp90 stabilizál  



Eredmény 1: 
a Hsp90/DAF-21 szükséges a C. elegans élettartamához 

tápláltság 
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DAF-16: FOXO ortológ 



A Hsp90/DAF-21 hozzájárul a DAF-16 sejtmagi 
transzlokációjához és a DAF-16 függő génexpresszióhoz 
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Az öregedés hatása a hsp génexpresszióra 
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ÖREGEDÉS 

Ben-Zvi és mtsai, PNAS 2009 

hsp génexpresszió már 4 napnál hanyatlik 

Termotolerancia 8 napig nem változik 
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3: Az öregedés nem csökkenti, hanem  
serkenti a hsp génexpressziót? 

HSF1 

Élettartam 

növekedés 
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ÖREGEDÉS 
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-A negative regulatory loop was observed between skn-1 and aak-2, the orthologs 
of NRF2 and AMPK in Caenorhabditis elegans  
 

-Nrf2  was silenced in HEK293 cells. Oxidative stress was induced by TBHP (tert-
Butyl hydroperoxide) or starvation was mimicked with 2DG (2-Deoxy-D-glucose)  

Effect of Nrf2 on AMPK-dependent autophagy 



Nrf2 silencing results in increased AMPK activation 

2DG treatment (10 mM, 24 h) TBHP treatment (100 or 300 mM, 1.5 h) 

NRF2 negatively regulates autophagy through AMPK inhibition with respect to either  
oxidative stress or starvation in human cell line as well as their orthologs in C. elegans. 
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II. HSF-1 upregulates pek-1 

HSF-1 activates components of the UPR 

Real-time qPCR 
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II. HSF-1 upregulates pek-1 

Real-time qPCR 

ER stress triggered by DTT induces pek-1 
expression via HSF-1 
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V. HSF-1 upregulates crt-1 

HSF-1 activates components of the UPR 

Real-time qPCR 
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III. HSF-1 upregulates calu-1 

HSF-1 activates components of the UPR 

Real-time qPCR 


