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Supplementary Figure 1
[bookmark: _GoBack]Phage ELISA against kynurenine. 96 transformants were picked up from each panning sample. Each Fab displayed phage were expressed and collected from the clonal transformants. Phages bind to kynurenine coated microtiter plate. Binding activity was detected by HRP conjugated anti-M13 antibody. Data derived from each clone were plotted. Vertical axis indicates absorbance as binding activity against kynurenine.

Supplementary Figure 2
SPR sensorgram. Binding responses of parent control and the best maturated antibody through machine learning were shown. The Response was indicated as resonance unit (RU). X-axis shows elapsed time from analyte injection. There are nine analyte concentration points (0.14~900 μM: Parent, 0.0051~33 μM: Best maturated). The figures are illustrated by Biacore Insight Evaluation Software.
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