
                                                                                            Page 11 of 15 

 

Figures  601 

 602 

 603 

 604 
Fig. 1. Workflow for multimodal imaging of pancreatic tissue sections. The individual steps are described in detail in the Materials 605 
and Methods Section.  606 
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 609 
Fig. 2. Ion images of lipids, metabolites, peptides and proteins obtained for the same mouse pancreatic tissue section using the 610 
multimodal imaging approach. (A) Brightfield optical image of the analyzed region of the pancreatic tissue section. (B) Overlay IF 611 
image of insulin (green), glucagon (pink) and DAPI (blue) obtained from the adjacent tissue section. Individual IF image of (C) insulin 612 
and (D) glucagon. Ion images of lipids and metabolites normalized to TIC: (E) m/z 810.5986+, [PC 36:1 + Na]+, (F) m/z 858.589+, [PC 613 
40:5 + Na]+, (G) m/z 306.0771-, [glutathione – H]-, (H) m/z 810.5311-, [PS 38:4 – H]-, (I) m/z 949.5327-. Ion images of intact 614 
proteoforms normalized to TIC: (J) m/z 1160.2415+, 5796 Da, insulin-2, (K) m/z 871.5834+, 3482 Da, glucagon, (L) m/z 1582.6596+, 615 
9490 Da, (M) m/z 636.3435+, 3177 Da, serpinin-RR, (N) m/z 1048.7753+, 3143 Da, (O) m/z 775.9473+, 2325 Da, (P) m/z 1223.4902+, 616 
2445 Da, (Q) m/z 1067.4223+, 3199 Da. Scale bar: 500 µm. Light blue trace delineates the islets based on the insulin ion image 617 
shown in panel (I). 618 
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 622 
Fig. 3. On-tissue identification of the C-peptides by MS/MS. MS/MS spectrum (top), zoomed-in MS/MS spectrum (middle), and 623 
the fragmentation map (bottom) of (A) -5 charge state of the 3121 Da C-peptide 1 and (B) -5 charge state of the 3133 Da C-peptide 624 
2. 625 
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 629 
Fig. 4. Ion images of pancreatic peptides. (A) Brightfield optical image of the analyzed region of the pancreatic tissue section. IF 630 
image of (B) insulin and (C) glucagon on the adjacent section. Ion images of peptides normalized to TIC: (D) m/z 623.10635-, 3121 631 
Da, C-peptide 1, (E) m/z 559.00684-, 2240 Da, des-(22-29)-C-peptide 1, (F) m/z 469.62005-, 2353 Da, des-(23-29)-C-peptide 1, (G) 632 
m/z 483.82825-, 2424 Da, des-(24-29)-C-peptide 1, (H) m/z 633.30644-, 2537 Da, des-(25-29)-C-peptide 1, (I) m/z 625.50645-, 3133 633 
Da, C-peptide 2, (J) m/z 374.50963-, 1126 Da, des-(11-31)-C-peptide 2, (K) m/z 341.16214-, 1369 Da, des-(13-31)-C-peptide 2, (L) 634 
m/z 606.29093-, 1822 Da, des-(20-31)-C-peptide 2, (M) m/z 511.49244-, 2050 Da, des-(22-31)-C-peptide 2, (N) m/z 543.75494-, 2179 635 
Da, des-(23-31)-C-peptide 2, (O) m/z 569.01704-, 2280 Da, des-(24-31)-C-peptide 2, (P) m/z 597.28764-, 2393 Da, des-(25-31)-C-636 
peptide 2, (Q) m/z 615.04734-, 2464 Da, des-(26-31)-C-peptide 2, (R) m/z 643.31764-, 2577 Da, des-(27-31)-C-peptide 2, (S) m/z 637 
599.69725-, 3004 Da, des-(31)-C-peptide 2, (T) m/z 640.81142-, 1284 Da, (U) m/z 676.32992-, 1355 Da, (V) m/z 720.89882-, 1444 Da, 638 
(W) m/z 436.70234-, 1751 Da, (X) m/z 639.64123-, 1922 Da, (Y) m/z 526.74594-, 2111 Da, (Z) m/z 536.75614-, 2151 Da, (AB) m/z 639 
555.01674-, 2224 Da, (AC) m/z 565.02664-, 2264 Da, (AD) m/z 572.77584-, 2295 Da, (AE) m/z 574.51254-, 2302 Da, (AF) m/z 640 
582.78704-, 2335 Da, (AG) m/z 601.04724-, 2408 Da, (AH) m/z 602.78394-, 2415 Da, (AI) m/z 611.05784-, 2448 Da, (AJ) m/z 620.54314-641 
, 2486 Da, (AK) m/z 624.53574-, 2502 Da, (AL) m/z 648.81374-, 2599 Da, (AM) m/z 750.88084-, 3007 Da, (AN) m/z 629.90235-, 3154 642 
Da. Scale bar: 250 µm. White and pink traces delineate the islets based on the IF image shown in panel (B). 643 
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  645 
Fig. 5. Ion images of lipids and metabolites on mouse pancreas. (A) Brightfield optical image of the analyzed region of the 646 
pancreatic tissue section. IF image of (B) insulin and (C) glucagon on the adjacent section. Ion images of lipids and metabolites 647 
normalized to TIC with (D) species showing enhanced abundance in endocrine cells and (E) species showing diminished abundance 648 
in islets of Langerhans. Scale bar: 250 µm. White trace delineates the location of endocrine cells based on the IF image of insulin 649 
in panel (B); light blue trace delineates the location of α-cells based on the IF image of glucagon in panel (C). 650 
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