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Figure S1. Experimental setup of study groups, Related to STAR Methods, Figure 1 and Figure 2. 

We used two different diabetes mouse models to determine the metabolic alterations of ß-cells during the 

progression of T2D that are not specifically representative of a particular genetic background. The BKS.Cg-

Cock7m+/+Leprdb/J (db/db) mouse represents a common model widely used for antidiabetes drug testing, 

however it develops monogenic obesity due to disruption of leptin-receptor signaling. In contrast TallyHo/JngJ 

(TallyHo) mice recapitulate broader aspects of polygenic human “diabesity”. Based on their phenotypic 

parameters, animals were included that either presented a prediabetic or overtly diabetic disease state in addition 

to non-diabetic controls. 
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Figure S2. Determination of overall quality and composition of LHI by immunofluorescence, Related to 

Figure 1. 

Quantitative analysis of immunofluorescence for insulin, PDX1 and glucagon. Insulin production was reduced as 

the disease progressed. The quantity of ß-cells was comparable between prediabetic mice and non-diabetic 

controls and was only slightly, but not significantly, reduced in overtly diabetic mice. Glucagon production 

changed as expected with progression of the disease. Data are represented as the mean ± SEM. Examples of 

immunofluorescence stained LHI are presented (green: insulin, red: glucagon, blue: PDX1, grey: DAPI; scale 

bar 20 µm). Data are presented as mean ± SEM.  
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Figure S3. Determination of the overall quality and composition of LHI by MALDI-Hormone imaging, 

Related to Figure 1 and Figure 2. 

(A) MALDI-TOF analyses of insulin and glucagon contents confirmed the results for LHI from mice. (B) The 

insulin and glucagon contents of isolated human LHI were both reduced in patients with T2D compared with 

healthy controls. 
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Figure S4. Clear molecular separation between the disease states in mice, Related to Figure 2. 
Principal component analysis of the molecular individuality of the prediabetic and overtly diabetic groups in 

each mouse model revealed a clear molecular separation between the disease states.   
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Figure S5. Correlation network analysis of metabolites, Related to Figure 3. (A) Row data of the correlation 

network analysis of metabolites associated with the prediabetic disease state. (B) Row data of the correlation 

network analysis of metabolites associated with the overtly diabetic disease state. 
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Figure S6. Expression of CPT1a and CPT2 in Langerhans islets, Related to Figure 5. 

There was no significant difference in the expression of CPT1a or CPT2 between non-diabetic, prediabetic, and 

diabetic groups. 
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Figure S7. Expression of FAAH, Related to Figure 7. 

The expression of FAAH was not significantly different between non-diabetic, prediabetic, and diabetic groups. 
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Table S1. Overview of experimental groups, physiological parameters and detected metabolites, Related to 

STAR Methods, Figure S1 and Figure 2. 

(A) Study groups and physiological parameters. (B) 263 LHIs were analyzed for in situ-metabolomics.  
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Table S2: Correlation of metabolites with blood glucose, Related to Figure 2. (A) Correlation of annotated 

metabolites with blood glucose in prediabetes. (B) Correlation of annotated metabolites with blood glucose in 

diabetes. 
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Table S3: Correlation of metabolites with insulin content. Related to Figure 2, 3, 4, 5, 6, 7. 

(A) Correlation of annotated metabolites with insulin in prediabetes.  
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Table S3: Correlation of metabolites with insulin content. Related to Figure 2, 3, 4, 5, 6, 7.  

(B) Correlation of annotated metabolites with insulin in diabetes. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


