[bookmark: _Hlk137120442]Supplementary Table S1. Solvent gradient used to analyze halauxifen-methyl and halauxifen acid in excised wheat leaf extracts using high-performance liquid chromatography with photodiode array detection (HPLC-PDA). Abbreviations: A, HPLC-grade H2O with 0.1% (v/v) HPLC-grade formic acid; B, HPLC-grade acetonitrile with 0.1% (v/v) HPLC-grade formic acid. HPLC-PDA settings were adapted from Concepcion et al. (2021).


	Step
	Time (min)
	Flow rate (mL min-1)
	% A
	% B

	1
	0
	1
	100
	0

	2
	3
	1
	90
	10

	3
	9
	1
	50
	50

	4
	12
	1
	50
	50

	5
	15
	1
	20
	80

	6
	18
	1
	5
	95

	7
	21
	1
	5
	95

	8
	23
	1
	100
	0
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[bookmark: _Hlk132630604]Supplementary Table S2. Herbicide-detoxifying cytochrome P450 monooxygenases (CYPs) in subfamily CYP81A in grasses. Abbreviations: ALS, acetolactate synthase; ACCase, acetyl-CoA carboxylase; DOXPs, 1-deoxy-D-xylulose-5-phosphate synthase; HPPD, 4-hydroxyphenyl-pyruvate dioxygenase; PDS, phytoene desaturase; PPO, protoporphyrinogen oxidase; PSII, photosystem II. 
	Herbicide-Detoxifying CYP81As

	Plant Species
	P450 Name
	Herbicide Target Site(s)
	References

	Zea mays
	CYP81A2
	PSII
	Brazier-Hicks et al. 2022

	
	CYP81A9
	ALS, HPPD, PPO, PSII and synthetic auxins
	Brazier-Hicks et al. 2022; Choe and Williams 2020; Li et al. 2013; Nordby et al. 2008

	
	CYP81A16
	ALS, HPPD and PSII
	Brazier-Hicks et al. 2022

	Oryza sativa
	CYP81A6
	ALS and PSII
	Pan et al. 2006; Zhang et al. 2002

	Hordeum vulgare
	CYP81A63
	ACCase
	Iwakami et al. 2019

	Cynodon dactylon
	CYP81A69
	ALS, HPPD and synthetic auxins
	Zheng et al. 2022

	Echinochloa phyllopogon
	CYP81A12
	ALS, ACCase, PSII, HPPD and DOXPs
	Dimaano et al. 2020; Iwakami et al. 2014; 2019

	
	CYP81A14
	ALS
	Dimaano et al. 2020

	
	CYP81A15
	ALS, ACCase, PSII and DOXPs
	Dimaano et al. 2020; Guo et al. 2019; Iwakami et al. 2019

	
	CYP81A18
	ALS
	Dimaano et al. 2020

	
	CYP81A21
	ALS, ACCase, PSII and DOXPs
	Dimaano et al. 2020; Iwakami et al. 2014; 2019

	
	CYP81A24
	ALS, ACCase, PSII, HPPD, PDS, PPO, and DOXPs
	Dimaano et al. 2020; Iwakami et al. 2014; 2019

	Echinochloa crus-galli
	CYP81A68
	ALS and ACCase
	Pan et al. 2022

	Lolium rigidum
	CYP81A10v7
	ALS, ACCase, PSII, HPPD and tubulin
	Han et al. 2020
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Supplementary Table S3. Herbicide-detoxifying cytochrome P450 monooxygenases (CYPs) identified in the Poaceae outside the CYP81A subfamily. Abbreviation: ALS, acetolactate synthase 

	Other Herbicide-Detoxifying CYPs Identified in the Poaceae

	Plant Species
	P450 Name
	Herbicide Target Site(s)
	References

	Oryza sativa
	CYP72A18
	Target site for pelargonic acid is unknown
	Imaishi and Matumoto 2007

	
	CYP72A31
	ALS
	Saika et al. 2014

	Triticum aestivum 
	[bookmark: _Hlk133498963]CYP71C6V1
	ALS
	Xiang et al. 2006
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