	





[bookmark: _GoBack]Early prediction of paratuberculosis health status in cattle by integrating NMR analysis and blood indices through the LASSO method 

Andrea Massaro1$, Alessandra Tata1$, Ivana Pallante2, Valentina Bertazzo3, Massimo Bottazzari4, Laura Paganini4, Brunella Dall’Ava5, Annalisa Stefani3, Jeroen De Buck5, Roberto Piro1, Nicola Pozzato2.
$These authors contributed equally to this work.
1 Istituto Zooprofilattico Sperimentale delle Venezie, Laboratorio di Chimica Sperimentale, Vicenza, Italy
2 Istituto Zooprofilattico Sperimentale delle Venezie, Laboratorio di Medicina Forense Veterinaria, Vicenza, Italy
3 Istituto Zooprofilattico Sperimentale delle Venezie, U.O. Patologia Clinica ed Ematologia, Legnaro, Italy
4 Istituto Zooprofilattico Sperimentale delle Venezie, Laboratorio di Diagnostica Clinica e Sierologia di Piano, Verona, Italy
5 Istituto Zooprofilattico Sperimentale delle Venezie, Laboratorio di Diagnostica Clinica e Sierologia di Piano, Verona, Italy
6 Faculty of Veterinary Medicine, University of Calgary, Alberta, Canada
SUPPLEMENTARY MATERIAL











	
	
	Actual class

	
	
	NEGATIVE
	INFECTED
	INFECTIOUS

	Predicted class
	NEGATIVE
	25
	1
	1

	
	INFECTED
	0
	7
	0

	
	INFECTIOUS
	1
	2
	22



Table S2 List of pathways in MAP-infected  cows
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Table S3 List of pathways in MAP-infectious cows
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image1.emf
Total Cmpd Hits Raw p -log10(p) Holm adjustFDR Impact

Synthesis and degradation of ketone bodies 5 1 0.90021 0.045658 1 0.90021 0.6000

Phenylalanine, tyrosine and tryptophan biosynthesis 4 1 0.0064216 2.1924 0.1798 0.059935 0.5000

Pyruvate metabolism 22 2 0.7956 0.099307 1 0.8568 0.2068

Tyrosine metabolism 42 3 0.16809 0.77445 1 0.31377 0.1397

Butanoate metabolism 15 2 0.52865 0.27683 1 0.68921 0.1111

Citrate cycle (TCA cycle) 20 2 0.61797 0.20903 1 0.7199 0.1049

Glycolysis / Gluconeogenesis 26 4 0.64277 0.19194 1 0.7199 0.1007

Porphyrin and chlorophyll metabolism 30 1 0.42354 0.3731 1 0.65885 0.0529

Alanine, aspartate and glutamate metabolism 28 4 0.015984 1.7963 0.36762 0.07459 0.0481

Glycine, serine and threonine metabolism 34 3 0.15467 0.81059 1 0.31377 0.0466

Primary bile acid biosynthesis 46 1 0.15334 0.81435 1 0.31377 0.0332

Steroid biosynthesis 42 1 0.15334 0.81435 1 0.31377 0.0282

Purine metabolism 66 1 0.16103 0.79309 1 0.31377 0.0217

Arginine and proline metabolism 38 2 0.20451 0.68928 1 0.35789 0.0121

Steroid hormone biosynthesis 75 1 0.15334 0.81435 1 0.31377 0.0072

Ubiquinone and other terpenoid-quinone biosynthesis 9 1 0.0064216 2.1924 0.1798 0.059935 0.0000

Phenylalanine metabolism 12 1 0.0064216 2.1924 0.1798 0.059935 0.0000

Aminoacyl-tRNA biosynthesis 48 4 0.0099439 2.0024 0.2486 0.069607 0.0000

Selenocompound metabolism 20 1 0.01445 1.8401 0.3468 0.07459 0.0000

Lysine degradation 25 1 0.023685 1.6255 0.52108 0.082899 0.0000

Biotin metabolism 10 1 0.023685 1.6255 0.52108 0.082899 0.0000

Fatty acid biosynthesis 47 1 0.042243 1.3742 0.84487 0.13142 0.0000

Glyoxylate and dicarboxylate metabolism 32 2 0.4175 0.37934 1 0.65885 0.0000

Arginine biosynthesis 14 1 0.51769 0.28593 1 0.68921 0.0000

D-Glutamine and D-glutamate metabolism 5 1 0.51769 0.28593 1 0.68921 0.0000

Propanoate metabolism 23 1 0.56597 0.2472 1 0.68921 0.0000

Cysteine and methionine metabolism 33 1 0.56614 0.24708 1 0.68921 0.0000

Valine, leucine and isoleucine degradation 40 1 0.90021 0.045658 1 0.90021 0.0000


image2.emf
Total Cmpd Hits Raw p -log10(p) Holm adjustFDR Impact

Synthesis and degradation of ketone bodies 5 1 0.061393 1.2119 1 0.191 0.6000

Phenylalanine, tyrosine and tryptophan biosynthesis 4 1 0.23871 0.62213 1 0.2906 0.5000

Pyruvate metabolism 22 2 0.17241 0.76343 1 0.28203 0.2068

Tyrosine metabolism 42 3 0.0044771 2.349 0.12088 0.032931 0.1397

Butanoate metabolism 15 2 0.077166 1.1126 1 0.1954 0.1111

Citrate cycle (TCA cycle) 20 2 0.0046066 2.3366 0.12088 0.032931 0.1049

Glycolysis / Gluconeogenesis 26 4 0.18308 0.73736 1 0.28203 0.1007

Porphyrin and chlorophyll metabolism 30 1 0.732 0.13549 1 0.75911 0.0529

Alanine, aspartate and glutamate metabolism 28 4 0.16085 0.79357 1 0.28203 0.0481

Glycine, serine and threonine metabolism 34 3 0.018892 1.7237 0.43453 0.088165 0.0466

Primary bile acid biosynthesis 46 1 0.20145 0.69584 1 0.28203 0.0332

Steroid biosynthesis 42 1 0.20145 0.69584 1 0.28203 0.0282

Purine metabolism 66 1 0.038774 1.4115 0.85303 0.1551 0.0217

Arginine and proline metabolism 38 2 0.015769 1.8022 0.37846 0.088165 0.0121

Steroid hormone biosynthesis 75 1 0.20145 0.69584 1 0.28203 0.0072

Glyoxylate and dicarboxylate metabolism 32 2 0.0031009 2.5085 0.086824 0.032931 0.0000

Cysteine and methionine metabolism 33 1 0.0047045 2.3275 0.12088 0.032931 0.0000

Valine, leucine and isoleucine degradation 40 1 0.061393 1.2119 1 0.191 0.0000

Arginine biosynthesis 14 1 0.083741 1.0771 1 0.1954 0.0000

D-Glutamine and D-glutamate metabolism 5 1 0.083741 1.0771 1 0.1954 0.0000

Lysine degradation 25 1 0.17642 0.75345 1 0.28203 0.0000

Biotin metabolism 10 1 0.17642 0.75345 1 0.28203 0.0000

Ubiquinone and other terpenoid-quinone biosynthesis 9 1 0.23871 0.62213 1 0.2906 0.0000

Phenylalanine metabolism 12 1 0.23871 0.62213 1 0.2906 0.0000

Fatty acid biosynthesis 47 1 0.3098 0.50892 1 0.36143 0.0000

Propanoate metabolism 23 1 0.35813 0.44596 1 0.4011 0.0000

Aminoacyl-tRNA biosynthesis 48 4 0.48798 0.3116 1 0.52552 0.0000

Selenocompound metabolism 20 1 0.92202 0.035259 1 0.92202 0.0000


