Supplement
Testing for the novel picornaviruses was based on previously published assays for parechovirus (5’NTR real-time assays) (Nix et al., 2008) and enterovirus testing (nested VP1 RT-PCR followed by amplicon sequencing for type identification) (Nix et al., 2006).  Published assays were also used for EV detection (Kilpatrick et al., 2009; Oberste et al., 2010) and parechovirus typing (Nix et al., 2010).  Real-time (Taqman) RT-PCR tests, based on the 5’NTR regions, were developed for TMEV/SAFV, EMCV, CoSV, and SALV/aichi virus (Table S1).  The production of 5’NTR synthetic transcript RNA targets (Nix et al., 2008) for all the novel viruses made it possible to test the absolute sensitivity of the Taqman assays and to estimate genome copy numbers in the stool specimens by using quantitative real-time RT-PCR (qRT-PCR) (Table S2).  Synthetic 5’NTR RNA transcripts were produced from reference strains of aichi virus, TMEV and EMCV, and from RNA extracted from clinical specimens of CoSV and SALV, which have not yet been cultured.  qRT-PCR on virus stocks (TMEV and EMCV) and on extracted viral nucleic acids from clinical specimens (SAFV, CoSV, and SALV) allowed us to estimate viral genome copy numbers and use these extracted and quantified nucleic acids as standards to determine the sensitivity of the various nested VP1 RT-PCR assays. Stocks of culture-isolated virus were tested when available but nucleic acid extracts from clinical specimens were used exclusively for SALV and CoSV testing.  The SALV/aichi virus and CoSV 5’NTR and VP1 assay primer designs were based on a very limited number of available genome sequences (canine and murine kobuviruses had not been identified at the time of design).  No cross reactivity was detected with the 5’NTR Taqman assays with any available virus stocks.  Also, no 5’NTR Taqman cross reactivity was detected in the Bolivia stool specimens, where all the target viruses were relatively abundant in various combinations, with the exception of SALV/aichi virus.  Only a single instance of cross-reactivity was detected with the VP1 novel picornavirus assays.  The EMCV VP1 assay amplified a faint band that was identified as SAFV.  All amplified RT-PCR bands of the correct size in any VP1 assay are sequenced for confirmation, as the sequence data are unambiguous.  In this instance there was no EMCV detected in the specimen, but SAFV was present at a high genome copy number in the EMCV VP1 RT-PCR reactions (Ct = 32 with SAFV 5’NTR Taqman or roughly 17,000 genome copies of input SAFV RNA).

Primer Tables.  The primers for all the 5’NTR real-time RT-PCR assays, quantitative real-time RNA control transcripts, and VP1 RT-PCR and amplicon sequencing assays are listed in Tables S1-S8.  All primers are written in the 5’ to 3’ orientation and IUB nucleotide ambiguity codes are used at degenerate positions.  ”I” in some primer sequences indicates the inclusion of inosine at that position.  Bases in single quotes (e.g. ‘A’) indicate locked nucleic acids (LNA) and are optional.  

VP1 RT-PCR and Sequencing Assay Primers.  All the primers for each of the genus or genus-species specific VP1 assays were designed from conserved protein motifs (back translated).  A common three step RT-PCR strategy was used for all the unpublished VP1 assays.  The three steps are:  1) a cDNA step, using a pool of genus or genus-species specific short primers, 2) a first PCR reaction (PCR1), utilizing highly degenerate primers under low stringency annealing conditions, and 3) a second nested or semi-nested PCR reaction (PCR2), that utilizes consensus degenerate hybrid primers (CODEHOP) (Rose, 2001) under high stringency annealing conditions.  Reaction and thermocycler conditions for the three steps are described in detail below.
Synthesis of cDNA was carried out in a 10 µl reaction containing 5 µl of RNA, 100 µM each dNTP (GE Healthcare, Piscataway, NJ), 2 µl of 5X reaction buffer (Life Technologies/Invitrogen, Foster City, CA), 0.01 M dithiothreitol (DTT), 1 pmol each cDNA primer, 20 U of RNasin (Promega Corp., Madison, WI), and 100 U of Superscript II reverse transcriptase (Life Technologies/Invitrogen).  Following incubation at 22 ºC for 10 min, 45 ºC for 45 min, and 95 ºC for 5 min, the entire 10 µl RT reaction was then used in the first PCR reaction (50 µl final volume) (PCR1), consisting of 5 µl of 10X PCR buffer (Roche Applied Science), 200 µM each dNTP, 50 pmol each of primers PCR1-sense  and PCR1-antisense, and 2.5 U of Taq DNA polymerase (Roche Applied Science), with 40 cycles of amplification (95 ºC for 30 s, 42 ºC for 30 s, 60 ºC for 45 s).  One microliter of the first PCR reaction was added to a second PCR reaction (PCR2) for nested or semi-nested amplification.  PCR2 contained 40 pmol each of primers PCR2-sense and PCR2-antisense, 200 µM each dNTP, 5 µl of 10X FastStart Taq buffer (Roche Applied Science), and 2.5 U of FastStart Taq DNA polymerase (Roche Applied Science) in a final volume of 50 µl.  The FastStart Taq polymerase was activated by incubation at 95 ºC for 6 min prior to 40 amplification cycles of 95 ºC for 30 s, 60 ºC for 20 s, and 72 ºC for 15-30 s (extension time-set based on length of PCR2 amplicon).  Reaction products were separated and visualized on 1.2% agarose gels, containing 0.5 µg ethidium bromide per ml, and purified from the gel by using the QIAquick Gel Extraction Kit (Qiagen).  The resulting DNA templates were sequenced with the Big Dye Terminator v1.1 Ready Reaction Cycle Sequencing Kit on an ABI Prism 3130 automated sequencer (both from Life Technologies, Foster City, CA), using the PCR2 sense and PCR2 antisense primers.

Table S1.  5’NTR primers and probes for Taqman® real-time RT-PCRs.  The quencher used on all probes was Black Hole Quencher 1 (BHQ1) (Biosearch Technologies, Novato, CA) and the fluorophores were FAM for Enterovirus, cardiovirus/TMEV species, cosavirus and Aichi/saliviruses and HEX for Parechovirus, cardiovirus/EMCV species.  Abbreviations:  SAFV, Saffold virus; TMEV, Theilers’ murine encephalitis virus; VHEV, Vilyuisk human encephalitis virus; EMCV, encephalomyocarditis virus; CoSV, cosavirus; EV, enterovirus; HPeV, human parechovirus..  These reference viruses were used for assigning primer coordinates, unless otherwise noted:  TMEV, BeAn8386 (M16020); EMCV, Ruckert (M81861); Cosavirus species D, HCoSV D1 (FJ438908); Aichi virus/salivirus, (Aichi virus; strain A846/88, NC001918); enterovirus, poliovirus type-1 (Mahoney strain; V01148); parechovirus, HPeV 1 (Harris strain; S45208).
	Genus
	Species Detected
	Sense Primer
ID/Location
	Probe
ID/Location/Polarity
	cDNA/Antisense PCR Primer
ID/Location

	Cardiovirus
	SAFV, TMEV, VHEV, Theravirus
	AAACAGCTGT'A'GYGAC'C'WCACA
AN514/732-753
	TCCACGKGGCTTTTGGCCGCAGAGGC
AN581/804-779/antisense
	GGGTTGCACCGCWCACA
AN541/841-825

	Cardiovirus
	EMCV
	GTCTTCTTGACGAGYAYTCCTAGG
AN447/393-416
	GTCTTYAAGAAGCKTCCAGAGGAACTGCTTCCTTC AN582/498-464/antisense
	GTGGGGGKTTCCGCTGCCTGCAAAG
AN449/543-519

	Cosavirus
	CoSV A, B,  D, E
	GAGTGAYACTCCCGYTCCTWCTTGGAC
AN456/186-212
	CTTTGTGGATCTYAAGGTKRYCAAGTCACTGGT
AN459/229-261/sense
	CCGCACACACAYACAGCATCRCTACAA
AN458/343-331

	Kobuvirus
Salivirus
	Aichi virus, Salivirus
	ATATCTGAGAMGRYGTTCCGCTG
AN491/462-484
	GGYGGGGTACCTSCCTGGCATTCCTRGG
AN493/641-613/antisense
	ACAATTAGCCCAGGYTCAGATCC
AN492/672-650

	Enterovirus1
	EV-A, B, C,  D2
	GGCCCCTGAATGCGGCTAATCC
AN350/446-467
	CCGACTACTTTGGGWGTCCGTGT
AN234/535-557/sense
	GCGATTGTCACCATWAGCAGYCA
AN351/575-597

	Parechovirus3
	HPeV
Ljungan virus
	GTAACASWWGCCTCTGGGSCCAAAAG
AN345/422-447
	CCTRYGGGTACCTYCWGGGCATCCTTC
AN257/583-557/antisense
	GGCCCCWGRTCAGATCCAYAGT
AN344/616-595



	Genus
	Species Detected
	Sense Primer
ID/Location
	Probe
ID/Location/Polarity
	cDNA/Antisense PCR Primer
ID/Location


1This assay was previously published (Kilpatrick et al., 2009; Oberste et al., 2010).
2The EV real-time 5’NTR assay detects approximately 66% of RV-A and RV-B (unpublished data).  RV-C have not been tested.
3This assay was previously published (Nix et al., 2008).


Table S2.  5’ NTR primers for the amplification of DNA template to produce in vitro transcribed RNA transcripts for quantitative real-time RT-PCR.  Virus isolates were used for enterovirus, parechovirus and both cardiovirus in vitro transcribed RNA standards.  Total nucleic acid, extracted from stool specimens, was used to amplify DNA template for cosavirus and salivirus (klassevirus) RNA standards, since these viruses have not been cultured.  The forward primer for each virus species includes an upstream phage T3 RNA polymerase promoter (AATTAACCCTCACTAAAGGGAGA).  GenBank reference viruses for the primer coordinates are the same as listed for Table S1, except for salivirus (klassevirus) A1 (NC012986) and echovirus 30 (Bastianni strain, AF162711).
	Genus
	Control Template
Species/Strain
	Sense Primer
ID/Location/Region
	cDNA/Antisense PCR Primer
ID/Location/Region

	Cardiovirus
	TMEV/BeAn 8386
	T3-CAGCATTTTCCGGCCCAGGCTAAGAG
AN454/211-236/5’NTR
	GACGAGGAGTTTCCCTGGGGTTCCAT
AN509/1306-1281/VP4

	Cardiovirus
	EMCV/Ruckert
	T3-GCCGCTTGGAATAAGGCCGGT
AN452/298-318/5’NTR
	TTCAAAGGAAAACCACGTCCCCGTGGT
AN453/818-792/5’NTR

	Cosavirus
	CoSV E/BOL02-10823B
	T3-GGGTGGAGTACTGCAAAGATG
AN471/48-58/5’NTR
	GTACCTTCAGGACATCTTTGG
AN472/511-491/5’NTR

	Salivirus
	SALV A1/BOL03-10653E
	T3-CGCGRAAGCTGCTCRCGTGGCA
AN575/268-289/5’NTR
	GCCGCCAGGCAGAGRTTRTCRAAYTGYTCRTT
AN577/921-890/VP0

	Enterovirus
	Echovirus 30 (Bastianni)
	T3-CCGTGGCGGTGGCTGCGTTGGC
AN417/352-373/5’NTR
	CTCTGCTCGTCACCGGATGGC
AN418/656-636/5’NTR

	Parechovirus1
	HPeV 1 (Harris)
	T3-GATCAACCCTATGCCTG
AN287/140-156/5”NTR
	GAAATCTGGTGAAAAGGGCAT
AN288/994-974/VP0


1These primers were previously published (Nix et al., 2008).


Table S3.  Cardiovirus-SAFV, TMEV, VHEV, Theravirus.  
	Primer ID
(Reaction)
	Sequence
	Amino Acid Motif
	Gene
	Location

	AN498
(cDNA)
	TTRAACCA
	WFN
	VP1
	3613-3606

	AN499
(cDNA)
	CCRAAGTC
	DFG
	VP1
	3649-3642

	AN500
(cDNA)
	CCRAAATC
	DFG
	VP1
	3649-3642

	AN494
(PCR1)
	GTIGCIMGNAAYTTYAAYCARTA
	RNFNQY
	VP3
	2598-2620

	AN495
(PCR1)
	TCRCAYTTRTAIWAIGTRAANGG
	PFTF/YYK
	VP1
	3385-3363

	AN496
(PCR2)
	TTTCTCATCTCTTACACWCCNCCNGGNGC
	YTPPGA
	VP3
	2679-2707

	AN497
(PCR2)
	AACATACAGAAGTTCCARTCYTGYTTNGT
	TKQD
	VP1
	3358-3330





Table S4.  Cardiovirus-EMCV
	Primer ID
(Reaction)
	Sequence
	Amino Acid Motif
	Gene
	Location

	AN621
(cDNA)
	TGRTTGAA
	FNH
	2A
	3601-3594

	AN622
(cDNA)
	TGRTTAAA
	FNH
	2A
	3601-3594

	AN668
(cDNA)
	TCYTTCTG
	QKE
	2A
	3856-3849

	AN669
(cDNA)
	TCYTTTTG
	QKE
	2A
	3856-3849

	AN670
(cDNA)
	GCRTAATG
	HYA
	2A
	3916-3909

	AN671
(cDNA)
	GCRTAGTG
	HYA
	2A
	3916-3909

	AN614
(PCR1)
	GAYGGITGGGTIACIGTNTGGCA
	DGWVTVWQ
	VP3
	2562-2584

	AN615
(PCR1)
	TTRTGICCRTTRTACCAIACNGC
	AVWYNGHK
	VP1
	3322-3300

	AN617
(PCR2)
	CCCTGGAGCCCTCAGGGAGTNGARAAYGCNGA
	VENAE
	VP1
	2691-2722

	AN616
(PCR2)
	AAGAGTCACTTCTAAATCRCAYTTRTARTANAC
	VYYKC
	VP1
	3098-3066





Table S5.  Cosavirus-
	Primer ID
(Reaction)
	Sequence
	Amino Acid Motif
	Gene
	Location

	AN462
(cDNA)
	CCAYTGTTT
	KQW
	2C
	3888-3880

	AN463
(cDNA)
	CCAYTGCTT
	KQW
	2C
	3888-3880

	AN464
(cDNA)
	GCYTCGTT
	NEA
	2C
	3914-3907

	AN465
(cDNA)
	GCYTCATT
	NEA
	2C
	3914-3907

	AN466
(cDNA)
	ACNGGTTC
	EPV
	2C
	4127-4120

	AN467
(cDNA)
	ACNGGCTC
	EPV
	2C
	4127-4120

	AN468
(cDNA)
	CCRTCCAT
	MDG
	2C
	4262-4255

	AN501
(PCR1)
	ATGATGGGNACNTAYICIATHTGGGA
	TYS/A/TIWD
	VP3
	2194-2219

	AN502
(PCR1)
	TRTARTCIGGRWAICCRTCRAA
	FDGF/YP
	VP1
	3151-3130

	AN503
(PCR2)
	ACTGTTTGGATCCTCAACCCTHTNACNTAYCC
	I/LTYP
	VP3
	2329-2360

	AN504
(PCR2)
	TCTAGATCACAGTGAAAGTANGWRAANGGRCA
	CPFS/T
	VP1
	2873-2842





Table S6.  Aichi virus, canine kobuvirus1, murine kobuvirus1, and Salivirus
	Primer ID
(Reaction)
	Sequence
	Amino Acid Motif
	Gene
	Location

	AN568
(cDNA)
	TNCCCCA
	WGN/T
	VP1
	3387-3581

	AN569
(cDNA)
	CKNGGAAC
	VPR
	VP1
	3690-3683

	AN570
(cDNA)
	CKNGGTAC
	VPR
	VP1
	3690-3683

	AN571
(cDNA)
	CKNGGGAC
	VPR
	VP1
	3690-3683

	AN572
(cDNA)
	CKNGGCAC
	VPR
	VP1
	3690-3683

	AN573
(cDNA)
	CNCCTTG
	QGG/A
	2A
	3862-3856

	AN574
(cDNA)
	CNCCCTG
	QGG/A
	2A
	3862-3856

	AN560
(PCR1)
	CARGCITAYTGGAARACNGTNGA
	YWKTVD
	VP3
	2810-2832

	AN561
(PCR1)
	GGIACICTIGCNCCNGGNGGNGC
	APPGA
	VP1
	3396-3374

	AN563
(PCR2)
	CTGCTTCGCAGGCCTACTGGAARACNGTNGA
	KTVD
	VP3
	2802-2832

	AN562
(PCR2)
	AGAAGGGACAGATGCACCNGGNGGNGC
	APPG
	VP1
	3400-3374


1  No specimens were available to test for canine and murine kobuvirus, so amplification of these viruses is an assumption, based on sequence analyses of nucleotide and amino acid alignments.  Bovine and porcine kobuviruses are not amplified by this assay, based on the same sequence analyses.


Table S7.  Enterovirus1

	Primer ID
(Reaction)
	Sequence
	Amino Acid Motif
	Gene
	Location2

	AN32
(cDNA)
	GTYTGCCA
	WQT
	VP1
	3009-3002

	AN33
(cDNA)
	GAYTGCCA
	WQS
	VP1
	3009-3002

	AN34
(cDNA)
	CCRTCRTA
	YDG
	VP1
	3111-3104

	AN35
(cDNA)
	RCTYTGCCA
	WQS
	VP1
	3009-3001

	SO224
(PCR1)
	GCIATGYTIGGIACICAYRT
	AMLGTH (I/L/M)
	VP3
	1977-1996

	SO222
(PCR1)
	CICCIGGIGGIAYRWACAT
	M (F/Y) (I/V) PPG (A/G)
	VP1
	2969-2951

	AN89
(PCR2)
	CCAGCACTGACAGCAGYNGARAYNGG
	PALTA (A/V) E (I/T) G
	VP1
	2602-2616

	AN88
(PCR2)
	TACTGGACCACCTGGNGGNAYRWACAT
	M (F/Y) (I/V) PPGGPV
	VP1
	2977-2851


1 The assay amplifies all of the RV-A and RV-B prototype strains (unpublished data).  RV-C have not been tested.  This assay was previously published prior to the inclusion of the rhinoviruses in Enterovirus (Nix et al., 2006).
2 The primer locations are relative to poliovirus type-1 (Mahoney strain, J02281).


Table S8.  Parechovirus1

	Primer ID
(Reaction)
	Sequence
	Amino Acid Motif
	Gene
	Location

	AN273
(cDNA)
	AARTAGTC
	DYF
	2A
	3243-3236

	AN274
(cDNA)
	AARTAATC
	DYF
	2A
	3243-3236

	AN275
(cDNA)
	TCRCAGTT
	NCE
	2A
	3309-3302

	AN276
(cDNA)
	TCRCAATT
	NCE
	2A
	3309-3302

	AN277
(cDNA)
	ATRAATTT
	KFI
	2B
	3564-3557

	AN278
(cDNA)
	ATRAACTT
	KFI
	2B
	3564-3557

	AN353
(PCR1; 2A)
	GACAATAGTTTTGAAATNACNATHCCNTA
	TIPY
	VP3
	2126-2154

	AN355
(PCR1)
	CTCCAACTATAATGCCATARTGYTTRTARAANCC
	GFYKH
	2A
	3119-3086

	AN357
(PCR2A)
	GAATAAAATGGTACTGANARNGTCATYTGYTC
	EQM (S/T) (F/L)
	VP1
	2829-2798

	AN358
(PCR2B)
	AACTATAATGCCATARTGYTTRTARAANCC
	GFYKH
	2A
	3115-3086

	AN369
(PCR2B)
	ACCAAGGTTGACAACATTTTYGGNMGNGC
	FGRA
	VP1
	2531-2559


1This assay was previously published (Nix et al., 2010).


Table S9. Partial VP1 sequences not accepted by GenBank because of their length.
BOL-10836: porcine enterovirus 9 (detected in porcine specimen)
GTTGTGAATACCAATTCTGTTTCTGAGTCGTCTGTGGAAAGCTTTTACGGAAGGTCTGGTCTTGTTTCCATCATTGAGCTTGGGGCTGGAAATGTTGAGAAGCACTGGCTCATCAATTTTAATGAATTTGTCCAACTGAGAGCAAAGATGGAGTTGTTCACTTACATGAGATATGACATTGAATTT

BOL-10808A: enterovirus 76 (detected in human specimen)
AACACTACAGATGAGAACATGATTGAAACCAGGGCAGTCATTAACAAGCACAGCACTGAGGAAACTTGCATCGAGCACTTCTTCTCTAGAGCAGGCCTTGTAAGCATGATCTCCCTCCTTGTGTCTGAAGAAACAACCCAAGCCTACGCCAATTGGGAAGTTGATACAGTGGGTTTTGT

BOL-10819: echovirus 24 (detected in human specimen)
TTCATGTGCAGAGCAGCATGTGTGTATTATGTGGATTATCACACTCAAAATGACCAAGAAGACAAGAAGTATGCCTCCTGGACCATAAACACACGGCAAGTGGCCCAGCTGCGCAGGAAAATAGAGTTGTTTACATATACTAGATT

BOL-10823A: coxsackievirus A17 (detected in human specimen)
TTTAACGCAACAGAGGTAGTTGACAGGAAAAACCTATTTGCTATTTGGAACATCACATACACAGACACTGTACAACTTAGGCGGAAGCTAGAAATGTTCACATACTATAGATT
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