
https://orcid.org/0000-0002-4644-9319
https://orcid.org/0000-0002-1002-9726
https://orcid.org/0000-0002-8705-9405
https://orcid.org/0000-0002-7443-2709
https://orcid.org/0000-0002-6408-6443
mailto:laura.randall@nottingham.ac.uk














https://doi.org/10.17639/nott.7279
https://doi.org/10.17639/nott.7279


https://doi.org/10.1039/D0RA05326K
https://doi.org/10.3389/fbioe.2015.00023
https://doi.org/10.3168/jds.2015-9683
https://doi.org/10.1023/A:1010933404324
https://doi.org/10.1023/A:1010933404324
https://doi.org/10.1007/BF00994018
https://doi.org/10.1016/j.jprot.2019.103620
https://doi.org/10.1016/j.jprot.2019.103620
https://doi.org/10.3168/jds.2019-16426
https://doi.org/10.3168/jds.2019-16426
https://doi.org/10.1016/j.trac.2012.08.011
https://doi.org/10.18637/jss.v033.i01
https://doi.org/10.1021/pr070183p
https://doi.org/10.1371/journal.pone.0177675
https://doi.org/10.1371/journal.pone.0177675
https://doi.org/10.1586/14737159.8.5.617
https://doi.org/10.1586/14737159.8.5.617
https://doi.org/10.1016/j.tvjl.2014.05.017
https://doi.org/10.1039/D2AN01520J
https://doi.org/10.1039/D2AN01520J
https://doi.org/10.3389/fvets.2021.747519
https://doi.org/10.1016/j.livsci.2013.06.012
https://doi.org/10.1016/j.livsci.2013.06.012
https://doi.org/10.1016/j.prevetmed.2022.105714
https://doi.org/10.1016/j.prevetmed.2022.105714
https://doi.org/10.1016/j.tvjl.2012.06.043
https://doi.org/10.1016/j.tvjl.2012.06.043
https://doi.org/10.1016/j.rvsc.2010.02.014
https://doi.org/10.1016/j.rvsc.2010.02.014
https://doi.org/10.3390/metabo9040066
https://doi.org/10.3390/metabo9040066
https://doi.org/10.1016/j.prevetmed.2021.105395
https://doi.org/10.1016/j.prevetmed.2021.105395
https://doi.org/10.1038/s41598-020-79317-8
https://doi.org/10.1038/s41598-020-79317-8
https://doi.org/10.1111/j.1467-9868.2010.00740.x
https://doi.org/10.1111/j.1467-9868.2010.00740.x
https://doi.org/10.3168/jds.2015-10202
https://doi.org/10.12968/live.2021.26.3.115
https://doi.org/10.3168/jds.2017-13439
https://doi.org/10.1016/j.tvjl.2018.07.002
https://doi.org/10.1016/j.tvjl.2018.07.002
https://doi.org/10.1136/vr.105047


https://doi.org/10.1053/tvjl.2001.0651
https://doi.org/10.1053/tvjl.2001.0651
https://doi.org/10.1136/vr.103394
https://doi.org/10.1136/vr.103394
https://doi.org/10.1038/nprot.2010.50
https://doi.org/10.1053/tvjl.2001.0569
https://doi.org/10.1053/tvjl.2001.0569
https://doi.org/10.1136/vr.153.7.197
https://doi.org/10.1016/S0169-7439(01)00155-1
https://doi.org/10.3389/fvets.2021.595983
https://doi.org/10.3389/fvets.2021.595983
https://doi.org/10.1111/j.1541-0420.2006.00662.x
https://doi.org/10.1111/j.1541-0420.2006.00662.x
https://doi.org/10.1111/j.1467-9868.2005.00503.x
https://orcid.org/0000-0002-4644-9319
https://orcid.org/0000-0002-1002-9726
https://orcid.org/0000-0002-8705-9405
https://orcid.org/0000-0002-7443-2709
https://orcid.org/0000-0002-6408-6443

	Predicting lameness in dairy cattle using untargeted liquid chromatographyï¿½mass spectrometry-based metabolomics and machine learning
	INTRODUCTION
	MATERIALS AND METHODS
	Heifer Cohorts and Mobility Scoring
	Sample Collection and Handling Protocols
	Untargeted Metabolomics Using LC-MS
	Chemicals and Reagents for LC-MS
	Sample Preparation for LC-MS
	Analytical Methodologies
	LC-MS Untargeted Metabolomics Analysis and Metabolite Identification
	Data Analysis and Metabolite Identification

	RESULTS
	Descriptive Statistics
	Untargeted LC-MS Metabolomics
	Performance Metrics
	Triangulation of Top-Ranking Mass Ions and Selection Using Stability Selection Method

	DISCUSSION
	CONCLUSIONS
	ACKNOWLEDGMENTS
	REFERENCES


