Understanding the Role of Lipid Modifications ::synbe

reticulum (ER (ERAD) is a cellular process responsible for the identification

and degradation of misfolded proteins. Defining the mechanisms underlying this process is vital to understanding the - - -
pallogenssis of numerous human diseases tht resul rom impaired ER protein qualty contol. Recent repors N ro t eln ua |t on t ro
indicate that the inhibition of acyl-CoA synthetases with small molecule, triacsin ¢ disrupts ERAD. However, it remains B k 1

unknown why acyl-CoA synthetases are required for ERAD. Palmitoylation, the covalent addition of the fatty acid

palmitate to a protein, requires acyl-CoA activity and can si impact protein localization, structure,

ind prysca mraions. Thrdrs, e ot of ERAD 3 teguates the Melissa Roberts'?23, Clark Peterson?, Milton To?, James A.Olzmann?

1 of ERAD To test this hypothesis, we employed copper-catalyzed UNIVERSITY OF CALIFORNIA 5
azide-alkyne cyc\oadmnon to probe for palmitoylated ERAD proteins. Our results reveal palmitoylation of four

prominent ERAD proteins: the E2-recruitment factor AUPL, the E3 ligase Hrd1, the thomboid pseudoprotease Derlin1, 1Diab|0 Va”ey CO”ege' 2Dept_ of Nutritional Sciences & TOXiCOlOgy, UniVel’Sity of California, Berkeley

and the mannosidase ERMant, indicating that palmitoylation may regulate ERAD at multiple steps. Consistent with a

D, o it eaiment e pamtoyeton e zoomeranie 32015 Transfer-to-Excellence Research Experiences for Undergraduates Program (TTE REU Program)

will broadly impact our understanding of ERAD-associated diseases.
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vePips? vcp\/pev (el )WVW\/\/\/( LJY:C”L” ,__/ ) Figure 9. The palmitoylation inhibitor 2-BP impairs CD147 degradation.
T - | A) Cells were pretreated for 16hr with 2-bromopalmitate (2-BP) and the degradation
kinetics of CD147 analyzed by immunoblotting. B) CD147 levels were quantified using

CYTOPLASM Figure 5. Schematic of the click chemistry method used to detect palmitoylation. A) Cells were ImageJ and plotted.
pretreated for 8 hr with 17-octadecynoic acid (17-ODYA), an alkyne-containing palmitate analog.B) Affinity purified S-tagged

s proteins were reacted with the fluorescent azide-rhodamine reporter via copper-catalyzed azide-alkyne cycloaddition. N
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Figure 1. Representation of Endoplasmic Reticulum-Associated R - N— _ CalnexinHA R L N— Y g (e ER LUMEN
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proteins’ timmed glycans by ER resident sugar-binding lectins and chaperones; substrate 100 — .
dislocation across the ER lipid bilayer presumably through a proteinaceous pore; polyubig- 25— 75— 37 L ERMan1 substrate
uitination by E3 ubiquitin ligases; and degradation by the 26S proteasome in the cytoplasm. 17-ODYA-thodamine 17-ODYA-thodamine 17-ODYA-thodamine paimiioyhacyl g\ <
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Figure 2. The long chain acyl-CoA synthetase inhibitor triacsin ¢ Anti-S Anti-S Fatty acid modification of ERAD factors regulates ER protein quality
impairs CD147 degradation. A) CD147 degradation kinetics were analyzed by . - . . - - ; - } control.
immunoblotting following a 16-hr triacsin ¢ pretreatment B) CD147 levels in panel (A) were Figure 6. Identification of palmitoylated ERAD proteins. A-F) Affinity purified proteins from cells incubated in the Inhibition of long chain acyl-CoA synthetases impairs the glycan trimming step of ERAD

presence or absence of 17-ODYA were reacted with a rhodamine moiety to enable detection of palmitoylation. Complexes were . . .
also incubated with hydroxylamine (HAM) to remove the thioester-linked palmitate group and confirm specificity of the signal. ERMan1, AUP1, Hrd1, and Derlin1 are palmitoylated ERAD proteins
Proteins were separated by SDS-PAGE and gels scanned for fluorescence to detect the reporter or analyzed by Western blotting ERManl is palmitoylated at cysteine-71

to detect the affinity purified protein. DFP is a non-fluorescent GFP variant used as a negative control, and calnexin is used as
a positive control.
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Palmitoylation is required for efficient ERAD
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Figure 4. Schematic of the pathways affected by triacsin c. Triacsin ¢ from cells incubated with 17-ODYA and Palmitoylation was detected by reaction wtih a rhodamine moiety. C) The This work was funded by National Science Foundation Award
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