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Extended Data Fig. 5 | Inceptor regulates C-PEP-Cherry, insulin, and 
proinsulin content of SC β cells. a, b, Representative flow cytometry histograms 
(a) and quantification (b) of the C-PEP-Cherry intensity of the C-PEP-Cherry+ 
population of SC islets throughout S6 (b, n = 3, median ± s.d., two-way ANOVA 
followed by Šidák’s multiple comparisons test). c, d, Proinsulin (c) and insulin (d) 
content at D40 determined by ELISA and normalized to the count of C-PEP+ cells 
determined by flow cytometry (n = 4, mean ± s.d., unpaired two-tailed t-test).  

e, Ratio of proinsulin (c) to insulin (d) content measured by ELISA of SC islets on 
D40 (n = 4, mean ± s.d., unpaired two-tailed t-test). f, Epon embedding, ultrathin 
sectioning and TEM analysis of SC islets of D40; yellow arrows indicate mSGs 
Scale bar, 1 µm. g, qPCR analysis of INS in sorted C-PEP-Cherry+ cells; negative 
dCt values were calculated against HPRT (IIR+/+;C-PEP-Cherry, n = 7, IIR-/-;C-PEP-
Cherry, n = 5, mean ± SD, n = 7, unpaired two-tailed t-test).
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Extended Data Fig. 6 | See next page for caption.
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Extended Data Fig. 6 | Analysis of the subcellular localization of inceptor in 
human primary β cells and SC β cells. a-c, Representative confocal images of 
IIR+/+ SC-islets, showing colocalization of inceptor with the TGN marker Golgin-97 
(a), partial colocalization of inceptor with the lysosomal markers LAMP2 (b) 
and cathepsin B (c). Scale bars, 5 µm. Colocalization was quantified as the 
percentage of double-positive pixels and total inceptor pixels (n = 3, for each 
n, 5 to 6 images with approximately 8 SC β cells were analysed). d-h, Tokuyasu 

immunogold labelling of human primary islets or IIR+/+;C-PEP-Cherry SC-islets. 
d, Representative inceptor+ immature (four left panels) and mature (four right 
panels) SGs. e, f, Representative inceptor+ TGN (e) and plasma membrane-
proximal (f) vesicles. g, Representative images showing the morphology of 
LAMP2+ lysosomes. h, Exemplary images showing proinsulin and inceptor-
containing lysosomes. White arrows indicate inceptor staining and white asterisks 
mark inceptor at iSG-lysosome fusion sites. Scale bars, 200 nm, (n = 1) (d-h).
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Extended Data Fig. 7 | See next page for caption.
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Extended Data Fig. 7 | pH-dependent binding of inceptor to insulin and 
proinsulin. a, Schematic overview of the analysis of the binding of inceptor  
or INSR and exogenous biotinylated insulin (INS-biotin) with inceptor.  
b, Representative blot of the streptavidin pull-down of inceptor and the INSR 
with INS-biotin in inceptor-expressing MIN6 and inceptor-negative C2C12 cells. 
(n = 3). c, Experimental setup to analyse the binding of inceptor and proinsulin in 
HEK293 cells overexpressing C-terminally tagged Inceptor-HaloTag and human 
preproinsulin. d, Representative blot of the co-IP of inceptor with proinsulin 
and vice versa (n = 3). e, f, Representative blot (e) and quantification (f) of the 

streptavidin pulldown of inceptor-ectodomain (ECD)-His and insulin (f, n = 3; 
mean ± s.d.; one-way ANOVA followed by Šidák’s multiple comparisons test).  
g, Ratio of dimer vs. monomer determined by CDMS at various pHs. h, Disulfide 
bond determination by differential alkylation, expressed as ratios where higher 
is more likely to be involved in a disulfide bridge (n = 3, mean ± s.d.). i, j, Binding 
of insulin (i) or proinsulin (j) at different concentrations and pH to inceptor 
(monomer 105 kDa, or dimer 216 kDa) as determined by CDMS. k, Quantification 
of the number of insulin molecules bound to inceptor monomer or dimer under 
various pH levels and insulin concentrations.
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