Supplementary data
Selection criteria: Intraduodenal infusion subjects
Non-diabetic obese (BMI ≥ 30 kg/m2) and control (BMI ≤ 30 kg/m2) subjects aged ≥ 18 years were recruited from the community to this prospective study, and were screened following an overnight 12 h fast to assess fasting blood glucose by glucometry (Medisense Precision QID; Abbott Laboratories, Bedford, MA), to collect blood to measure HbA1c, liver and renal function, and to assess upper gastrointestinal symptom via validated questionnaire. Subjects who were pregnant, had clinically diagnosed diabetes, or other significant illnesses, a history of GI disease or surgery, impaired renal or liver function, or who were receiving serotonin-targeted antidepressant drugs, anticoagulant drugs or drugs known to alter GI function, were excluded. Subjects were excluded if mucosal abnormalities were detected at endoscopy. Female subjects were studied exclusively during the follicular phase of the menstrual cycle. 

Selection criteria: Endoscopic surveillance patients
[bookmark: _GoBack]Non-diabetic obese (BMI ≥ 30 kg/m2) and control (BMI ≤ 30 kg/m2) patients aged ≥ 18 years and scheduled for endoscopic investigation of the duodenum or colon in the Royal Adelaide Hospital were recruited to this study. Patients who were pregnant, had clinically diagnosed diabetes, or other significant illnesses, or who were receiving serotonin-targeted antidepressant drugs, anticoagulant drugs or drugs known to alter GI function, were excluded. Subjects were excluded if mucosal abnormalities were detected at endoscopy or colonoscopy. 

Selection criteria: Colonic resection patients
Non-diabetic obese (BMI ≥ 30 kg/m2) and control (BMI ≤ 30 kg/m2) patients aged ≥ 18 years undergoing bowel resection for cancer were recruited for tissue donation at Flinders Medical Centre and Flinders Private Hospital. Patients were excluded if pregnant or had clinically diagnosed diabetes or inflammatory bowel disease, were receiving serotonin-targeted antidepressant drugs, or if mucosal abnormalities were detected in research specimens. Colonic tissues were collected from sites at least 10 centimetres proximal to the tumor location, and immediately placed in iced-cold Krebs buffer (in mM: 140 NaCl, 5 KCl, 2 CaCl2, 1 MgCl2, 10 HEPES, 5 Glucose, pH 7.4 and used for EC cell isolation within 15 min.

Plasma GIP, GLP-1 concentrations
Obese subjects had higher plasma GIP (21 ± 3 vs. 5 ± 1 pM; P=0.001) and GLP-1 (19 ± 2 vs. 14 ± 2 pM; P=0.030) concentrations at baseline compared to controls (Supplementary Figure 4A). Intraduodenal glucose infusion increased plasma GIP and GLP-1 concentrations in all subjects, with higher plasma GIP evident in obese subjects at all times (T=15, 30, 60 min, treatment × time interactions, all P=0.001) compared to controls (1570 ± 235 vs. 657 ± 103 pM/min iAUC; P=0.002); GLP-1 responses were similar in both subject groups (720 ± 200 vs. 594 ± 171 pM/min iAUC, Supplementary Figure 4B). Control responders with glucose-induced 5‑HT release had lower GLP-1 concentrations at baseline (11 ± 1 vs. 17 ± 3 pM, P=0.041) compared to control non-responders, whereas obese responders and non-responders had similar baseline and intraduodenal glucose-induced GIP and GLP‑1 responses (Supplementary Table 2). 

Supplementary Figure 1. Flowchart. Subject and patient groups in this study, and tissue sources for respective endpoints.

Supplementary Figure 2. Plasma 5-HT responses of group and individual subjects to intraduodenal glucose infusion. (A) Plasma 5-HT levels in response to 30 min intraduodenal glucose infusion (gray bar) in all control and obese subjects; control vs. obese (treatment × time interaction, *P=0.025, T=0 min; *P=0.040, T=15 min). Plasma 5-HT concentrations at baseline and in response to infusion at T=15 min in responder and non-responder (B) control and (C) obese subjects.

Supplementary Figure 3. Relationship between HbA1c and glucose-dependent 5‑HT release in obese subjects. Relationship between HbA1c and the 60 min iAUC for plasma 5-HT in obese subjects; R2=0.410, *P=0.018. Data are mean ± SEM.

[bookmark: OLE_LINK1][bookmark: OLE_LINK7]Supplementary Figure 4. Plasma incretin hormone responses to intraduodenal glucose infusion in control and obese subjects. Plasma GIP (A) in obese and control subjects at baseline (**P=0.008) and in response to 30 min intraduodenal glucose infusion (grey bar) (T=15, 30, 60 min, treatment × time interactions, all ***P=0.001). Plasma GLP-1 (B) in obese and control subjects at baseline (*P=0.030) and in response to intraduodenal glucose infusion (grey bar). Data are mean ± SEM.

Supplementary Figure 5. Relationship between the density of glucose-activated EC cells in duodenum and BMI. Relationship between the density of EC-pERK cells in duodenum and BMI across control and obese subjects; R2=0.260, P=0.044. Data are mean ± SEM.

Supplementary Figure 6. Serotonin content in primary duodenal and colonic EC cells from control and obese subjects. 5-HT content of primary EC cells from the duodenum and colon of control and obese subjects. Values represent the lysate concentration of 5-HT from 2.5×104 cells in 120 µL; *P=0.033. Scale bar (B) = 50 µM. Data are mean ± SEM.
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