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Folding possibilities dictated by the AA sequence

STEPS OF PROTEIN FOLDING Competition between folding paths

Representative starting structures Folding stops when free energy reaches a minimum

Folding steps:
- hydrophobic sequences collapse
- burial of electrostatic interactions
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Keeping in a folding-competent state until
the interacting partners contact

Number of nati
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Shielding by chaperones

Dobson, Nature, 2003, 426:384
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Spontaneous S-S formation due to oxidative conditions

HYDROPHOBIC PEPTIDE CHAPERONES

ER environment: Hsp70
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* Fast folding = Exportation
¢ Slow folding = ERAD

EDEM = ER degradation-enhancing a-mannosidase-like
VCP = valocin-containing protein
PNGAse = N-Glycanase

ERAD = ER-Associared Degradation

Moremen et al., Nat. Rev. Mol. Cell Biol,, 2012, 13:448-46:




4 Transducers
*IRE1
*PERK
*ATF6
epCSP-12

4 Compartments
*ER
eGolgi
eCytoplasm
eNucleus

4 Responses
eTranscription
eTranslation
*ERAD
sApoptosis

A,

« Protein kinase R (PKR)-like Endoplasmic Reticulum Kinase

« Activating Transcription Factor 6

« Inositol REquiring protein1

* ER Stress [Response] Element

+ CHOP= C/EBP (CCAAT/Enhancer Binding Protein) Homologous Protein

+ XBP1= X-Box DNA-Binding Protein

« TRAF2 = Cytosolic adaptor

« JIK = JNK-ihibitory Kinase, ASK1 = + Apoptosis-Signaling Kinase1 = MAPKKK

UPR

~Translational attenuation

~Transcriptional control
~-chaperones
~-degradation factors
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FONCTIONS OF THE SMOOTH ER

Lipid droplet biogenesis

Lipid droplet
TAG synthesis within the ER membrane
Fatty acids

A Formation of
3P\ ¢ an oil lens /
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Triacylglycerols (TAGs)
Sterol esters

LD budding

Proteins

Energy storage as triglycerides in Lipid Droplets
 Balanced with lipid degradation

Biosynthesis and regulation of new lipid bilayers
® Glycerophospholipids

¢ Sphingolipids

¢ Cholesterol

Contributions to ER stress:

- LDs buffer excess misfolded proteins
- pro-survival in the course of the UPR

- LDs buffer excess lipids
- decreased lipotoxicity

- LDs buffer cytosolic calcium released from the ER
-> prevents signaling and

mitochondria-mediated apoptosis
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ER

Lipid
droplets.

Delayed lipid release

Energy & redox * ™ Lipid mediator
homeostasis / | \ production
Membrane Protection

composition  Regulation of  from ER stress
autophagy

Misfolded proteil
\stolded proteins Lipid overload

/ » 4 (
ER stress

Ca?* imbalance

. Br,® &
{]n& ) %%’?‘ug% B
&

et FERK‘J U Atre |

\ i
%
v |

%% UPR response

Lipid droplets /
\

Cell survival

Jarc & Petan, Yale J. Biol. Med., 2019,




GLYCERO-PHOSPHOLIPIDS and GLYCEROLIPIDS
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Dynamic relocalization of synthetic enzymes at ER-organelle contacts
Facilitates direct transfer of newly-synthesized lipids

4 Control of nuclear/cytosolic location
of CCT and Lipin
4 Inner nuclear membrane location of LBR
Lamin B Receptor = Sterol Reductase)
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Apolar molecules
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