Supplemental Table 1. Pathogen strains used as reference for DNA sequence analysis, assay specificity analysis, and for creation of samples that were used for co-infections analysis.
	Species 
	Strain
	References 

	Borrelia burgdorferi sensu strictoa 
	CA6 
	Brown et al., 2006; Margos et al., 2008 

	Borrelia mayoniia
	MN14-1420 
	Pritt et al., 2016 

	Borrelia miyamotoia
	RI13-2395
	Graham et al., 2018 

	Borrelia miyamotoia
	HT31
	Fukunaga et al., 1995

	Borrelia andersoniia
	21038 (ATCC® 700555™) 
	www.atcc.org 

	Borrelia bissettiaea
	DN127
	Margos et al., 2016; Postic et al., 1998 

	Anaplasma phagocytophiluma
	USG3
	CDC (Atlanta, GA)

	Babesia microtia
	DPD1737
	Hojgaard et al., 2014; CDC (Atlanta, GA)

	Ehrlichia muris eauclairensisa
	#226
	CDC (Atlanta, GA); Pritt et al., 2017

	Candidatus Ehrlichia khabarensisb
	
	Morshed et al., 2020


a DNA was extracted from cultures of isolates.
b DNA was extracted from a female Ixodes angustus.

Supplemental Table 2. Reference DNA sequences used in CLC Genomic Workbench mapping library.

Anaplasma phagocytophilum strain JM. GenBank accession CP006617; 237383-237741
>GCATACCATCAGTCTTTTCAACTTCTAGATCCTTGAAGCCTTTGCTTTCTTCAACAGTTATAACACCGTCTTTACCGACTTCTTTAACACACTGTGCAATCTTACTTCCTATGTTCTTGTCTCCATTCGCAGACAATGTTGCAACTTGTGCAATTTCGTCTTCTTCTACTTCACGTCTCATAGACATAAGCGCTGTAAGAACCGCTTCCTTAGCCTTGAGAATACCATTCTTTATGCTAACAATATCAGATCCAGCAGCTTTCGCTTTTGAGACTTCTTCAATCACTTTTGCCGTTAGTATGGAGCATGTAGTAGTTCCATCTCCCACCTTATCATTACACTGAGAAGCACTCTGAGTA
Ehrlichia sp. ELMA. GenBank accession KU214846.1:350-711
> TACTCAGAGTGCTTCTCAATGTAATGATAAAGTTGGTGATGGAACAACTACATGTTCTATTTTAACTGCAAAAGTTATAGAAGAAGTATCTAAAGCTAAAGCTGCTGGAGCAGATATTGTATGTATTAAAGAAGGTGTATTAAAAGCTAAAGAAGCTGTGCTAGAAGCATTAATGTCTATGAAGCGTGAAGTATTGTCTGAAGAGGAGATTGCTCAAGTTGCTACTATTTCAGCTAATGGAGATAAAAACATAGGTAGTAAAATTGCTCAATGTGTTCAAGAAGTTGGTAAAGATGGAGTTATTACAGTTGAAGAAAGTAAGGGATTCAAAGAATTGGATGTTGAAAAAACTGATGGTATGC

“Candidatus Ehrlichia khabarensis” strain m3. GenBank accession KR063139.1:385-749
> TGCACAAAGTGCTTCTCAATGTAATGATAAAGTTGGAGATGGAACAACTACATGTTCTATTTTGACA
GCAAAAGTAATAGAAGAAGTATCTAAAGCTAAAGCTGCTGGTGCAGATATTGTATGTATTAAAGAAGGTGTATTAAAAGCTAAAGAAGCTGTACTAGAAGCTTTAATGTCAATGAAACGTGAAGTATTGTCTGAAGAAGAAATAGCACAAGTTGCTACTATCTCTGCTAATGGAGATAAAAATATAGGTAGTAAGATAGCACAATGTGTTCAGGAAGTTGGTAAAGATGGTGTTATTACAGTAGAAGAAAGTAAAGGGTTTAAAGAACTGGATGTTGAAAAAACTGATGGTATGC
Babesia microti isolate Giresun 2010-30. GenBank accession MH523097.1; 20-341
>GTAATTCCAGCTCCAATAGCGTATATTAAAGTTGTTGCAGTTAAGAAGCTCGTAGTTGAATTTCTGCCTTGTCATTAATCTCGCTTCCGAGCGTTTTTTTATTGACTTGGCATCTTCTGGATTTGGTGCCTTCGGGTACTATTTTCCAGGATTTACTTTGAGAAAACTAGAGTGTTTCAAACAGGCATTCGCCTTGAATACTACAGCATGGAATAATGAAGTAGGACTTTGGTTCTATTTTGTTGGTTATTGAGCCAGAGTAATGGTTAATAGGAGCAGTTGGGGGCATTCGTATTTAACTGTCAGAGGTGAAATTCTTAGA
Borrelia andersoni strain 21038. Culture from internal reference collection
>TCAAGTCTATTTTGGAAAGCACCTAAATTCGCTCTTTGATCACTTACCATTCTAATAGCATTTTCTATTTTAGCAAGTGATGTATTAGCATCAACTGTAGTTGTAACATTAACAGGAGAATTAACTCCGCCTTGAGAAGGTGCTGTAGCAGGTGCTGGTTGTTGAGCTCCTTCCTGTTGAATACCCTCTTGAACAGGTGCAGCCTGAGCAGTTTGAGCTCCCTCACCAGAAAAAAGATTTGCTACATTAGCTGCATAAATATTTACAGCAATAGCTTCATCTTGGTTTGCTCCAACATGAACTCTTAGGGTCCAAGAAGCTTGAGATCCTGAAAGTGATGCTGGTGTGTTAATTTTTGCAGGCTGCATTCCAAGCTC
Borrelia burgdorferi strain B31_NRZ. GenBank accession CP019767.1; 147835-148211
>TCAAGTCTATTTTGGAAAGCACCTAAATTTGCCCTTTGATCACTTATCATTCTAATAGCATTTTCAATTTTAGCAAGTGATGTATTAGCATCAACTGTAGTTGTAACATTAACAGGAGAATTAACTCCGCCTTGAGAAGGTGCTGTAGCAGGTGCTGGCTGTTGAGCTCCTTCCTGTTGAACACCCTCTTGAACCGGTGCAGCCTGAGCAGTTTGAGCTCCCTCACCAGAGAAAAGATTTGCAACATTAGCTGCATAAATATTTACAGCAATAGCTTCATCTTGGTTTGCTCCAACATGAACTCTTAAAGTCCAAGACGCTTGAGACCCTGAAAGTGATGCTGGTGTGTTAATTTTTGCAGGCTGCATTCCAAGCTC
Borrelia miyamotoi strain RI13-2395. Culture from internal reference collection
>TCAAGTCTATTTTGGAAAGCACCAAGATTTGCTCTTTGATCAGTTACCATTCTAATAGCATCTTCGATCTTTGAAAGTGACATATTAGCATCAATAGCAGTTGTAACATTAATTGGAGAATTAACTCCACCTTGAACTGGAGCGGCTGCTGGAGCTGGAGCTGCTTGAACTCCCTCCTGTTGTGCTCCCTCTTGAGCTGGAGCGGCTTGAGCACCTTCTCCATTAAAAAGATTTGCAACATTAGCTGCATAAATATTGACAGCAATTGCTTCATCCTGATTTGCACCCACATGTACTCTCAATGTCCATGAAGCTTGTGTTCCAGCTAATGATGCTGGTGTGTTAATTTTTGCAGGCTGCATTCCAAGCTC

Borrelia mayonii strain MN14-1420. GenBank accession CP015780.1:148946-149322 
>TCAAGTCTATTTTGGAAAGCACCTAAATTTGCTCTTTGATCACTTATCATTCTAATAGCATTTTCTATTTTAGCAAGTGATGTATTAGCATCAACTGTAGTTGTAACATTAACAGGAGAATTAACTCCGCCTTGAGAAGGTGCTGTAGCAGGTGCTGGCTGTTGAGCTCCTTCCTGTTGAGCACCTTCTTGAACAGGCGCAACCTGAGCAGTTTGAGTTCCCTCACCAGAAAAAAGATTTGCAACATTAGCTGCATAAATATTTACAGCAATAGCTTCATCTTGATTTGCTCCAACATGAACTCTTAAGGTCCAAGAAGCTTGAGACCCTGAAAGTGATGATGGTGTGTTAATTTTTGCAGGCTGCATTCCAAGCTC


Supplemental Table 3. Borrelia DNA reference sequences used in flaB phylogenetic tree. Reference sequences were derived from GenBank or from our internal culture collection.

Borrelia andersonii. GenBank accession D83764
>CTAAATTCGCTCTTTGATCACTTACCATTCTAATAGCATTTTCTATTTTAGCAAGTGATGTATTAGCATCAACTGTAGTTGTAACATTAACAGGAGAATTAACTCCGCCTTGAGAAGGTGCTGTAGCAGGTGCTGGTTGTTGAGCTCCTTCCTGTTGAATACCCTCTTGAACAGGTGCAGCCTGAGCAGTTTGAGCTCCCTCACCAGAAAAAAGATTTGCTACATTAGCTGCATAAATATTTACAGCAATAGCTTCATCTTGGTTTGCTCCAACATGAACTCTTAGGGTCCAAGAAGCTTGAGATCCTGAAAGTGATGCTGGTGTGTTAATTTTT

Borrelia andersonii strain 21038. Culture from internal reference collection
>CTAAATTCGCTCTTTGATCACTTACCATTCTAATAGCATTTTCTATTTTAGCAAGTGATGTATTAGCATCAACTGTAGTTGTAACATTAACAGGAGAATTAACTCCGCCTTGAGAAGGTGCTGTAGCAGGTGCTGGTTGTTGAGCTCCTTCCTGTTGAATACCCTCTTGAACAGGTGCAGCCTGAGCAGTTTGAGCTCCCTCACCAGAAAAAAGATTTGCTACATTAGCTGCATAAATATTTACAGCAATAGCTTCATCTTGGTTTGCTCCAACATGAACTCTTAGGGTCCAAGAAGCTTGAGATCCTGAAAGTGATGCTGGTGTGTTAATTTTT

Borrelia bissettiae strain DN127. Culture from internal reference collection
CCAAATTTGCTCTTTGATCACTTACCATTCTAATAGCATTTTCTATTTTAGCAAGTGATGTATTAGCATCAACTGTGGTTGTAACATTAACAGGAGAATTAACTCCACCCTGAGAAGGCGCTGTAGCAGGTGCTGGCTGTTGAGCTCCTTCTTGCTGAACACCTTCTTGAACAGGTGCAGCCTGAGCAGTTTGAGCTCCCTCACCAGAGAAAAGATTTGCGACATTAGCTGCATAAATATTTACAGCAATAGCTTCATCTTGGTTTGCTCCAACATGAACTCTTAAGGTCCAAGAAGCCTGAGACCCTGAAAGTGATGCTGGTGTGTTAATTTTT

Borrelia burgdorferi strain B31_NRZ. GenBank accession CP019767	.
>CTAAATTTGCCCTTTGATCACTTATCATTCTAATAGCATTTTCAATTTTAGCAAGTGATGTATTAGCATCAACTGTAGTTGTAACATTAACAGGAGAATTAACTCCGCCTTGAGAAGGTGCTGTAGCAGGTGCTGGCTGTTGAGCTCCTTCCTGTTGAACACCCTCTTGAACCGGTGCAGCCTGAGCAGTTTGAGCTCCCTCACCAGAGAAAAGATTTGCAACATTAGCTGCATAAATATTTACAGCAATAGCTTCATCTTGGTTTGCTCCAACATGAACTCTTAAAGTCCAAGACGCTTGAGACCCTGAAAGTGATGCTGGTGTGTTAATTTTT

Borrelia burgdorferi strain CA6. Culture from internal reference collection
>CTAAATTTGCCCTTTGATCACTTATCATTCTAATAGCATTTTCAATTTTAGCAAGTGATGTATTAGCATCAACTGTAGTTGTAACATTAACAGGAGAATTAACTCCGCCTTGAGAAGGTGCTGTAGCAGGTGCTGGCTGTTGAGCTCCTTCCTGTTGAACACCCTCTTGAACCGGTGCAGCCTGAGCAGTTTGAGCTCCCTCACCAGAGAAAAGATTTGCAACATTAGCTGCATAAATATTTACAGCAATAGCTTCATCTTGGTTTGCTCCAACATGAACTCTTAAAGTCCAAGACGCTTGAGACCCTGAAAGTGATGCTGGTGTGTTAATTTTT

Borrelia burgdorferi strain MM1. GenBank accession CP031412.
>CTAAATTTGCCCTTTGATCACTTATCATTCTAATAGCATTTTCAATTTTAGCAAGTGATGTATTGGCATCAACTGTAGTTGTAACATTAACAGGAGAATTAACTCCGCCTTGAGAAGGTGCTGTAGCAGGTGCTGGCTGTTGAGCTCCTTCCTGTTGAACACCCTCTTGAACCGGTGCAGCCTGAGCAGTTTGAGCTCCCTCACCAGAAAAAAGATTTGCAACATTAGCTGCATAAATATTTACAGCAATAGCTTCATCTTGGTTTGCTCCAACATGAACTCTTAAAGTCCAAGACGCTTGAGACCCTGAAAGTGATGCTGGTGTGTTGATTTTT

Borrelia burgdorferi strain N40. GenBank accession CP002228
>CTAAATTTGCCCTTTGATCACTTATCATTCTAATAGCATTTTCAATTTTAGCAAGTGATGTATTAGCATCAACTGTAGTTGTAACATTAACAGGAGAATTAACTCCGCCTTGAGAAGGTGCTGTAGCAGGTGCTGGCTGTTGAGCTCCTTCCTGTTGAACACCCTCTTGAACCGGTGCAGCCTGAGCAGTTTGAGCTCCCTCACCAGAAAAAAGATTTGCAACATTAGCTGCATAAATATTTACAGCAATAGCTTCATCTTGGTTTGCTCCAACATGAACTCTTAAAGTCCAAGACGCTTGAGACCCTGAAAGTGATGCTGGTGTGTTAATTTTT

Borrelia mayonii strain MN 14-1420. Culture from CDC reference collection
>CTAAATTTGCTCTTTGATCACTTATCATTCTAATAGCATTTTCTATTTTAGCAAGTGATGTATTAGCATCAACTGTAGTTGTAACATTAACAGGAGAATTAACTCCGCCTTGAGAAGGTGCTGTAGCAGGTGCTGGCTGTTGAGCTCCTTCCTGTTGAGCACCTTCTTGAACAGGCGCAACCTGAGCAGTTTGAGTTCCCTCACCAGAAAAAAGATTTGCAACATTAGCTGCATAAATATTTACAGCAATAGCTTCATCTTGATTTGCTCCAACATGAACTCTTAAGGTCCAAGAAGCTTGAGACCCTGAAAGTGATGATGGTGTGTTAATTTTT

Borrelia mayonii strain MN14-1539. GenBank accession CP015796
>CTAAATTTGCTCTTTGATCACTTATCATTCTAATAGCATTTTCTATTTTAGCAAGTGATGTATTAGCATCAACTGTAGTTGTAACATTAACAGGAGAATTAACTCCGCCTTGAGAAGGTGCTGTAGCAGGTGCTGGCTGTTGAGCTCCTTCCTGTTGAGCACCTTCTTGAACAGGCGCAACCTGAGCAGTTTGAGTTCCCTCACCAGAAAAAAGATTTGCAACATTAGCTGCATAAATATTTACAGCAATAGCTTCATCTTGATTTGCTCCAACATGAACTCTTAAGGTCCAAGAAGCTTGAGACCCTGAAAGTGATGATGGTGTGTTAATTTTT

Borrelia miyamotoi strain CT13-2396. GenBank accession CP017126.
>CAAGATTTGCTCTTTGATCAGTTACCATTCTAATAGCATCTTCGATCTTTGAAAGTGACATATTAGCATCAATAGCAGTTGTAACATTAATTGGAGAATTAACTCCACCTTGAACTGGAGCGGCTGCTGGAGCTGGAGCTGCTTGAACTCCCTCCTGTTGTGCTCCCTCTTGAGCTGGAGCGGCTTGAGCACCTTCTCCATTAAAAAGATTTGCAACATTAGCTGCATAAATATTGACAGCAATTGCTTCATCCTGATTTGCACCCACATGTACTCTCAATGTCCATGAAGCTTGTGTTCCAGCTAATGATGCTGGTGTGTTAATTTTT

Borrelia miyamotoi strain HT31. Culture from internal reference collection
>CAAGATTTGCTCTTTGATCAGTTACCATTCTAATAGCATCTTCGATCTTTGAAAGTGACATATTAGCATCAATAGCAGTTGTAACATTAATTGGAGAATTAACTCCACCTTGCACTGGAGCGGCTGCTGGAGCTGGAACTGCTTGAACTCCCTCCTGTTGTGCTCCCTCTTGAGCTGGAGCTGCTTGAGCACCTTCTCCATTAAAAAGATTTGCAACATTAGCTGCATAAATATTGACAGCAATTGCTTCATCCTGATTTGCACCTACATGCACTCTCAATGTCCATGAAGCTTGTGATCCAGCCAATGATGCTGGTGTGTTAATTTTT

Borrelia miyamotoi strain RI13-2395. Culture from internal reference collection
>CAAGATTTGCTCTTTGATCAGTTACCATTCTAATAGCATCTTCGATCTTTGAAAGTGACATATTAGCATCAATAGCAGTTGTAACATTAATTGGAGAATTAACTCCACCTTGAACTGGAGCGGCTGCTGGAGCTGGAGCTGCTTGAACTCCCTCCTGTTGTGCTCCCTCTTGAGCTGGAGCGGCTTGAGCACCTTCTCCATTAAAAAGATTTGCAACATTAGCTGCATAAATATTGACAGCAATTGCTTCATCCTGATTTGCACCCACATGTACTCTCAATGTCCATGAAGCTTGTGTTCCAGCTAATGATGCTGGTGTGTTAATTTTT

Borrelia miyamotoi strain CA17-2241. GenBank accession CP021872 >CAAGATTTGCTCTTTGATCAGTTACCATTCTAATAGCATCTTCGATCTTTGAAAGTGACATATTGGCATCAATAGCAGTTGTAACATTAATTGGAGAATTAACTCCACCACCTTGAACTGGAGCGGCAGCTGGAGCTGGAACTGCTTGAACTCCCTCCTGTTGTGCTCCCTCTTGAGCTGGAGCGGCTTGAGCACCTTCTCCATTAAAAAGATTTGCAACATTAGCTGCATAAATATTGACAGCAATTGCTTCATCCTGATTTGCACCCACATGTACTCTCAATGTCCATGAAGCTTGTGTTCCAGCTAATGATGCTGGTGTGTTAATTTTT


	Supplemental Table 4. Primers used for the MPAS assay. 

	Organism
	Target
	Primer
	Sequence
	Concentration

	Anaplasma spp.
	groEL
	859_Esp-F
	TCGTCGGCAGCGTCAGATGTGTATAAGAGACAGTACTCAGAGTGCTTCTCAATGT
	300 nM

	 
	 
	860_Esp-R
	GTCTCGTGGGCTCGGAGATGTGTATAAGAGACAGGCATACCATCAGTTTTTTCAAC
	 

	Babesia spp. 
	18S
	1960_panBabesia_F
	TCGTCGGCAGCGTCAGATGTGTATAAGAGACAGGTAATTCCAGCTCCAATAGCGTA
	300 nM

	 
	 
	1961_panBabesia_R
	GTCTCGTGGGCTCGGAGATGTGTATAAGAGACAGTCTAAGAATTTCACCTCTGACAGT
	 

	Borrelia spp. 
	flaB
	1299_FlaF
	TCGTCGGCAGCGTCAGATGTGTATAAGAGACAGGAGCTTGGAATGCARCCTGC
	300 nM

	 
	 
	1300_FlaR
	GTCTCGTGGGCTCGGAGATGTGTATAAGAGACAGTCAAGTCTATTTTGRAAAGCAC
	 

	Ixodes scapularis
	Actin
	2038_Isca_act_F
	TCGTCGGCAGCGTCAGATGTGTATAAGAGACAGGCCATGTACGTGGCCATCCA
	50 nM

	 
	 
	2039_Isca_act_R
	GTCTCGTGGGCTCGGAGATGTGTATAAGAGACAGGCTCGGTGAGGATCTTCAT
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Supplemental Table 5.  Median (range) normalized reads per pathogen for samples scored as positive or negative based on comparison with the negative (water) control.
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