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Figure S1. Analytical RP-HPLC and MS characterization of GLP-1R agonist reference
peptides. (a) GLP-1 (7-36) amide (human), left: analytical RP-HPLC chromatogram monitored
at 230 nm; right: MALDI-TOF MS spectrum. (b) Semaglutide, left: analytical RP-HPLC
chromatogram monitored at 230 nm; right: MS spectrum. (c) Tirzepatide, left: analytical RP-
HPLC chromatogram monitored at 230 nm; right: MS spectrum.
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Shimadzu Biotech Axima Confidence 2.9.8.1: Mode Reflectron, Power: 55, Blanked, P.Ext. @ 3297 (bin 128)
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Data: Semaglutide0001.E2{c] 15 Dec 2025 10:59 Cal: tof lest 26 Jun 2024 16:14

Sample Name:  GLP-1(7-36 amide human) Acquired By: m
Sample Type: Unknown Sample Set Name 251215
Vial: a Acq. Method Set:  QC
Injection #: 1 Processing Method
Injection Volume: 50.00 ul Channel Name: ~ W2489 ChA
Run Time: 45.0 Minutes. Proc. Chnl. Descr.:  ‘W2489 ChA 230nm
Date Acquired: 12/15/2025 3:16:23 PM KST
Date Processed:  12/17/2025 11:10:50 AM KST
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SAMPLE INFORMATION
Sample Name:  Semaglulide Acquired By: Sysiem
Sample Type Unknawn Sample Set Name 251215
Vial: 3 Acq. Method Set:
Injection #: 1 Processing Method  Semaglutide
Injection Volume: 50.00 ul Channel Name: W24809 ChA
Run Time: 45.0 Minutes. Proc. Chnl. Descr.:  W2489 ChA 230nm
Date Acquired: 12/15/2025 2:30:22 PM KST
Date Processed:  12/17/2025 11:08:12 AM KST
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SAMPLE INFORMATION
Sample Name:  Tirzepatide Acquired By. System
Sample Type Unknown Sample SetName 251215
vial 2 Acq. Method Set:  QC
Injection #: 1 Processing Method  Tirzepatide
Injection Volume: 50.00 ul Channel Name:  W2489 ChA
Run Time 45.0 Minutes Proc. Chnl. Descr.:  W2489 ChA 230nm
Date Acquired:  12/15/2025 1:44:21 PM KST
Date Processed:  12/17/2025 11:05:03 AM KST
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Shimadzu Biotech Axima Confidence 2.9.8.1: Mode Reflectron, Power: 60, Blanked, P.Ext. @ 4113 (bin 144)
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Data: Tirzepatide0001.E3(c] 15 Dec 2025 11:07 Cal: 20 Jan 2021 22:50
Shimadzu Biolech Axima Confidence 2.9.8.1: Mode Reflectron_neg, Power: 70, Blanked, P.Ext. @ 4813 (bin 155)
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Figure S2. The binding affinities of screened clone-5

cytometry.
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Figure S3. SPR-based binding characterization of GLP-1 mimotopes and GLP-1R agonist
benchmarks. (a) Binding analysis of expressed Fv-antibodies using an SPR biosensor, followed
by Kp determination based on dose—response curves. (b) Binding analysis of synthesized
peptides using an SPR biosensor, followed by Kp determination based on dose-response
curves. (¢) Binding analysis of Exendin-4 (Ex-4), GLP-1 (7-36), semaglutide, and tirzepatide
using an SPR biosensor, followed by Kp determination based on dose-response curves.
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Figure S4. Analysis of competitive binding between Fv mimotopes and GLP-1 in beta-TC-6
cells using FACS. (top: Fv-5; bottom: Fv-8)
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Table S1. Vy framework and CDR1-CDR3 amino acid sequences of the synthetic template,

Fv-5, and Fv-8.
Amino acid sequence (N = C)
Region
Synthetic template Fv-5 Fv-8
Frame-1 EVQLVESAAEVRRPGASVKITCKASGYSFS EVQLVESAAEVRRPGASVKITCKASGYSFS  EVQLVESAAEVRRPGASVKITCKASGYSFS

CDR1

Frame-2

CDR2

Frame-3

CDR3

Frame-4

TYGIQ TYGIQ TYGIQ
WMRQAPGQRPEWLG WMRQAPGQRPEWLG WMRQAPGQRPEWLG
WIHAGTGGTKYSRKFQG WIHAGTGGTKYSRKFQG WIHAGTGGTKYSRKFQG

RITITRDTSANTVYLDLNSLTSEDTAVYYCAR RITITRDTSANTVYLDLNSLTSEDTAVYYCAR RITITRDTSANTVYLDLNSLTSEDTAVYYCAR
ID-K-V-T-V-*W-A-C-Q-D-!'N 1G-A-P-G-T-°R-L-H-G-D-!"F 1C-S-P-G-G-*N-R-V-R-D-'"F

WGQGTTVTVSS WGQGTTVTVSS WGQGTTVTVSS




