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In pancreatic beta cells, insulin synthesis begins with the precursor, preproinsulin, 
which must undergo co-translational translocation into the endoplasmic reticulum 

(ER), signal peptide (SP) cleavage, and downstream proinsulin folding. Th ese earliest 
events are critical to insulin biosynthesis, but they are relatively understudied. Recently, 
two missense mutations immediately upstream of the signal peptide (SP) cleavage site of 
preproinsulin were reported as potential causes of Mutant INS-gene-induced Diabetes of 
Youth (MIDY). While it is known that insulin haploinsuffi  ciency does not cause diabetes, 
patients with MIDY are heterozygous for insulin gene mutations, suggesting that mutants 
act in a dominant-negative fashion. Th e molecular mechanisms of beta cell failure caused 
by these mutants remain unknown. We establish that preproinsulin-A(SP23)S is cleaved 
normally, with no diminution in human insulin production or increased endoplasmic 
reticulum (ER) stress, and is unlikely to cause autosomal dominant diabetes. By contrast, 
preproinsulin-A(SP24)D is ineffi  ciently cleaved at an improper location, resulting in a 
small subpopulation of aberrant proinsulin as well as a large subpopulation of uncleaved 
preproinsulin — both of which remain entrapped in the ER, causing ER stress. More 
importantly, A(SP24)D blocks ER exit of co-expressed wild-type proinsulin, accounting 
for its dominant-negative behavior. Interestingly, these dominant-negative eff ects are 
ameliorated upon augmented expression of ER-oxidoreducin-1 (Ero1). Th is maneuver 
does not rescue A(SP24)D, but for co-expressed wild-type proinsulin it enhances 
oxidative folding to the native state, decreases ER-associated degradation (ERAD) and 
increases ER export — suggesting new molecular therapeutic options to rescue insulin 
production in patients with MIDY.
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