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1 Supplementary Tables 

Supplementary Table 1. In-house qPCR oligos and commercial qPCR assays used in this study. 

In-house assays 

qPCR Oligo name Target sequence (5’-3’) Organism Reference 

Pan-B19V 

qPCR 

B19MT1 CCACTATGAAAACTGGGCAATA B19V Toppinen et al. 

J Virol Methods 

2015 

B19MT2 GCTGCTTTCACTGAGTTCTTCA 

B19MTP1 FAM-AATGCAGATGCCCTCCACCCAG-BHQ1 

TTV-

qPCR 

AMTS GTGCCGNAGGTGAGTTTA TTV Toppinen et al. 

FSIG 2020 AMTAS GGACTGGCCGGGCT 

AMTAS gr4 GGTCTGGCCGGGCT 

AMTPTU P FAM-TCAAGGGGCAATTCGGGCT-BHQ1 

HERQ-9 HSV-1FWDLP1 GTTGAGCTAGCCAGCGA HSV1 Pyöriä et al.  

mSphere 2020 HSV-1REVLP1  CGTTAAGGACCTTGGTGAGC 

HSV-1ProbeLP1  FAM-CGCGAACTGACGAGCTTTGTG-BHQ1 

HSV2 FWD-2-2 CACACCACACGACAACAA HSV2 

HSV-2REVLP1  TAGTTCAAACACGGAAGCC 

HSV-2probeLP1  JOE-CGGCGATGACGGCAATAAA-BHQ1 

VZVFWDLP1  GCGCAAGGCTATTAGAGC HHV3 

VZVREVLP1  ACATGGCAGAAATCCCTG 

VZVprobeLP1  TxRd-CGCATACCCGGAAGTTCTTCAGAT-BHQ2 

H5 FWD211 GTGYTCCGTGAATCGTTAC HHV5 

H5 rev 211 AGTCKACCTCGATATCACAAGTCG 

H5 Probe 20 TxRd-ACCCTGCTGCCGCCAGT-BHQ2 

HHV6A FWD1-3  CGGCCTCCAGAGTTGTAA HHV6A 

HHV6A REV 10 TGTCCCTTCAACTACTGAATC 

HHV6A Probe A1^ FAM-AC[+A]T[+G]TTGC[+T]A[+G]AAA[+G][+A]CT-BHQ1 

HHV6A Probe A2^ FAM-AC[+A]T[+G]TTGC[+T]A[+C]AAA[+G][+A]CT-BHQ1 

HHV6b FOTY1 TTTGACAGGAGTTGCTGAG HHV6B 

H6B ROTY 1  GGATTCAGGAAAAAGGTTCTAA 

H6B PROBE MVP JOE-AGGAAGCGTTTCGGTACACTTGGAG-BHQ1 

HHV7 1. FWD CTCGCAGATTGCTTGTTG HHV7 

HHV7 1. REV GCATACACCAACCCTACTGTAA 

H7 MOP PROBE TxRd-TTAGGCATCACGTTGGCATTG-BHQ2 

HHV8 fwd 3.1  ATATACGGCGACACTGACTC HHV8 

HHV8 REV 10 GAGCAGAAGGCACTTGAAG 

H8 Probe 300 JOE-CGGAGGAGCTAGCGTCAATCA-BHQ1 
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Supplementary Table 1 continues. 

qPCR Oligo name Target sequence (5’-3’) Organism Reference 

MCPyV 

LT-qPCR 

MCPyV-LT-F CCACAGCCAGAGCTCTTCCT MCPyV Goh et al.  

EID 2009 MCPyV-LT-R TGGTGGTCTCCTCTCTGCTACTG 

MCPyV-LT-P FAM-TCCTTCTCAGCGTCCCAGGCTTCA-TAMRA 

RNaseP-

qPCR 

RnaseP-FWD GAGGGAAGCTCATCAGTGGGG human 

(RnaseP 

gene) 

Toppinen et al. 

J Virol Methods 

2015 

RnaseP-REV CTTGGGAAGGTCTGAGACTAGGG 

RnaseP-P FAM-AGTGCGTCCTGTCACTCCACTC-BHQ1 

Commercial assays used 

product code assay name Organims Manufacturer 

HBV/ISEX/025 Hepatitis B Virus (HBV) PCR Kit, target: conservative 

sequence of open reading frame X (ORFx) 

Hepatitis B 

virus 

GeneProof, Genesig 

Z-Path-HPV31-std Human papillomavirus 31 Standard kit, target: E6 gene Human 

papilloma-

virus 31 

PrimerDesign 

^ Nucleotides in [ ] refer to locked nucleic acids 
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Supplementary Table 2. Viral reads of individual 4 that mapped to Merkel cell polyomavirus (Genbank 

accession number KF266964.1) by NCBI BLAST. The coverage profile is shown in Figure 3. 

read 

count 

read sequence (5’-3’) BLAST 

query 

coverage % 

similarity 

% 

1 TATAATGATGGAATTGAACACCCTTTGGAGCAAATTCCAGCAAAATATCCACA

AGCTCAGAAGTGACTTCTCTATGTTTGATGAGGGCAGTACAAAATTTCCT 

100 98.06 

1 GACTGGTGGCAAAAAACTTGAGAAGAAACTGACTACTGCTTACTGCCTCTGCA

CCTTTTCTCGACTCCTACTTCCTTCCTCTGTAAGTATTAGATATGGAAAAGTCT

ATAAGGCAAAATATCAAAGAAAGGTTATTTATGACAGATTTTCT 

100 96.03 

1 CCAACAAGCCGCAGACACTGTTCTAGCCACAAGGAGGTTAGA 100 95.24 

1 ACCTTTTGAACTAGGCTGTGCTTTGGATAAATTTATGGTTGTTTTTGCGGCTGT

GAAAGGGCAAAATAGCCTAAATA 

100 96.10 

1 CAGAACATGGAAATAAGAAAAAGAAGAATTCTTCAAAGTGGAACCACTGTAT

TGCTTTGTCTTATTTGGTGCTTGCCTGATACCACCTTTAAGCCTTGCTTACAAG

AAGTAATTAAAAACTGGAAGCAAATTTTACAGAGTGAACTAGAGC 

100 97.28 

1 TCAAAGTGGAACCACTTTATTGCTTTGTCTTATTTGGTGCTTGCCTGATACAAC

CTTTAAGCCTTGCTTACAAGAAGAAATTAAAAACTGGAAGCAAA 

100 100 

1 GGCAGCAAATTTTACAGCGTGAAATATCAGATGGTAAATTTTGTCAAATGAGA

GAAAATGTAGAAGCTGGTCAGGACCCTCTG 

100 95.18 

1 GTAAACAGTTTTCTCCTGCCCAAATTTATCTAAAAATCTGACAATATCAGGAT

CACCAGGTAATTGTTCTGCCCCCTCATATATACTGACCTCTTCTACCTGAGTAT

CTTTTCCTACCATAGGTTGGCCTGACACTTTTGGCATTAAGTTG 

100 96.03 

1 CCTCAATTTGGGTAATGCTATCTTCTCCAGTAACCACAGATAACAATTCCACTC

GTCCTTTAACCAGCAGTTTTG 

100 91.89 

1 AATATCTTGCCCCACAGAATGCAGCAAGCTATTTTCCCACTGCAGAGGATCTA

GGCTAAAGGCCATAAGTGCATGCCTCAAAACCTCATTACTACCTACCCACGAA

ACATCCCTCTTTACAAGTGAC 

100 100 

1 CACAGAATGCAGCAAGCTATTTTCCCACTGCAGAGGATCTAGGCTAAAGGCC

ATACGTGCATGCCTC 

100 98.51 
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Supplementary Table 3. Viral reads of individual 21 that mapped to Torque teno virus (Genbank accession 

number AF122914.3) by NCBI BLAST. The coverage profile is shown in Figure 3. 

read 

count 

read sequence (5’-3’) BLAST 

query 

coverage % 

similarity 

% 

1 AATGGCTGAGTTTTCCACGCCCGTCCGCAGCGGTGAAGCCACGGAGGGAGCT

CAGCGCGTCCCGAGGGCGGGTGCCGGAGGTGAGTTTACACACCGCAGTCAAG

GGGCAATTCGGGCTCGGGA 

100 100 

1 CGGCAGAGGATCCGCGCGTCCCGAGGGCGGGTGCCGAAGGTGAGTTTACACA

CCGAAGTCAAGGGGCAATTCGGGCTCGGGACTGGCCGGGCTATGGGCAAGAC

TCTTAAAA 

91 95.10 

1 GGACATCTACCGCGTCCCGAGGGCGGGTGCCGAAGGTGAGTTTACACACCGG

AGTCAAGGGGCAATTCGGGCTCGGGACTGGCCGGGCTATGGGCAAGGCTCTT

AAGGTTA 

86 96.88 

1 CGAGCGTCCCGAGGGCGGGTGCCGGAGGTGAGTTTACACACCGCAGTCAAGG

GGCAATTCGGGCTCGGGACTGGCCGGGCCATGGGCAAGACTCTTAAAAAG 

96 96.94 

1 AGGGCGGGTGCCGTAGGTGAGTTTACACACCGGAGTCAAGGGGCAATTCGGG

CTCGGGACTGGCCGGACCCCGGGCAA 

100 92.31 

1 CGAAGGTGAGTTTACACACCGGAGTCAAGGGGCAATTCGGGCTCGGGACTGG

CCGGGCTATGGGCAAGGCTCTTAAAAAAGCATGTTTCTTGGTAGGGTACACCG

AAAGAAAA 

100 91.23 

1 GAGGTGAGTTTACACACCGCAGTCAAGGGGCAATTCGGGCTCGGGACTGGCC

GGGCTATGGGCAAGGCTCTTAAAAAGGCATGTTTCTCGGTAAACTCTACA 

84 96.55 

1 GAGTCAAGGGGCAATTCGGGCTCGGGACTGGCCGGACCCCGGGCAAGGCTCT

TAAAAACGCCATGTTTT 

97 91.04 

1 CAGTCAAGGGGCAATTCGGGCTCGGGACTGGCCGGGCTATGGGCAAG 100 97.87 

1 CAAGGGGCAATTCGGGCTCGGGACTGGCCGGGCTATGGGCAAGGCTCTTAAA

AAGGCA 

98 96.49 

2 GAAAAGAAAAGGCAGACGTAGAAGAAAAGCAAAAATAATAATAAGACAGTG

GCAGCCAAACTACAGAAGAAGATGTAATATAGTAGGCTACCTTCCTATACTTA

TCTGTGGTGAAAATACTGTTTCTAGAAACTATGCCACACACTCAGAC 

100 97.35 

1 GTGGCAGCCAAACTACAGAAGAAGATGTAATATAGTAGGCTACCTTCCTATAC

TTATCTGTGGTGAAAATACTGTTTCTAGAAACTATGCCA 

100 96.74 
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Supplementary Table 2 continues. 

read 

count 

read sequence (5’-3’) BLAST 

query 

coverage % 

similarity 

% 

1 CCTCTGTGACATGACACTACTAACTATCTATGCAACCGCAGCGGATATGCAAT

ATCCGTTCGGCTCACCACTAACTGACACTGTGGTTGTTAACTTCCAGGTTCTGC

AATCCATGTATGACAATACAATTAGCATATTACCTGAGGAAAAG 

99 95.33 

1 TATGCAACCGCAGCGGATATGCAATATCCGTTCGGCTCACCACTAACTGACAC

TGTGGTTGTTAACTTCCAGGTTCTGCAATCCATGTATGACAATACAATTAGCAT

ATTACCTGAGGAAAAGTCAAACAGAGACAATCTTCTAACATCTA 

100 89.40 

1 TAGTACACACAAACCCCAAAAAAGGCTTTGTACCTTATTCTTTAAACTTTGGA

AATGGTAAAATGCCAGGA 

100 94.37 

1 ACTTTGGAAATGGTAAAATGCCAGGAGGTAGTAGCAACGTTCCCATAAGAAT

GAGAGCTAAATGGTACCCCACTCTATTTCACCAACAAGAAGTTCTAGAGGCCC

TAGCACAGTCAGGACCCTTTGCTTATCACTCAG 

100 94.93 

1 GCTGACACGCTCGCGCGTGTCAGACCACTTCGGGCTCGCGGGGGTCGGGAATT

TTGCTAAACAGACTCCCAGTTGCCATTG 

100 96.30 

1 GCTGTGAATCAGTAACGAAAGTGAGTGGGGCCAGACTTCGCCATAAGGCCTTT

AACTTTGGGTCGTCTGTCA 

80 96.55 

1 GGGGGACGGAATCTTTATTAAACAGACTCCAGGTTGCCATTGGACACTGGAGC

TGTGAATTAGTAACGAAAGTGAGTGGGGCCAGACTTCGCCATAAGGCCTTTAT

CTTCTTGCCATTTGTCCGTGTCGGGGGTTGCCATAGGCTTCGGGC 

100 88.08 

1 TCTTTATTAAACAGACTCCAGGTTGCCATTGGACACTGGAGCTGTGAATTAGT

AACGAAAGTGAGTGGGGCCAGACTTCGCCATAAGGCCTTTATCTTCTTGCCAT

TTGTCCGTGTCGGGGGTTGCCATAGGCTTCGGGCTCGGTTTTAGG 

95 90.28 
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Supplementary Table 4. Viral reads of individual 25 that yielded by NCBI BLAST closest match (given as 

query coverage and similarity percentages) to human papillomavirus type 31 (Genbank accession number 

LR862018.1). 

read 

count 

read sequence (5’-3’) BLAST 

query 

coverage % 

similarity 

% 

2 GAAAATGAAGACAGTAGTGATACTGGGGAGGATATGGTTGACTTTATTGACA

AT 

100 100 

2 GTCCCAAATGGTACAATGGGCATATGACAATGATGTTATGGATGATAGTGAA

ATTGCCTA 

100 100 

1 ACAAAGTTAGTGACGAAGGTGACTGGAGGGACATAGTAAAGTTTTTAAGATA

TCAACAAATAGAATTTGTGTCATTTTTATCTGCATTAAAGCTG 

100 100 

1 TTACATCTAATATAAATGCAGGTAAGGATGACAGATGGCCATACCTACATAGC

AGACTGGTGGTTTTTACATT 

100 100 

1 CACCTGTAGAAACATCAGGTCATTTACTACTTTCATCATCATCTATTAGCACAC

ATAATTATGAGGAAATACCTATGGATACATTTATTGTTTCTACTAATAATGAA

AACATAACAAGTAGCACACCCATTCCAGGGGTGCGCCGTCCTGC 

100 99.34 

1 ATCATCTATTAGCACACATAATTATGAGGAAATACCTATGGATACATTTATTG

TTTCTACTAATAATGAAAACATAACAAGTAGCACACCCATTCCAGGGGTGCGC

CGTCCTGCACGTTTAGGGTTATATAGTAAGGCTACACAACAAGTA 

100 100 

2 TGGCCTGATGTACCTATAGAGCATGCACCTACACAGGTTTTCCCATTTCCTTTG

GCCCCTACAACGCCACAAGTGTCTATTTTTGTTGATGGGGGTGATTTTTATTTG

CACCCTAGTTATTATATGTTAAAACGTCGACGTAAACGTGTAT 

99 98.67 

1 AATGGTTGCTGAGCCATATGGCGATACATTATTTTTTTATTTACGTAGGGAAC

AAATGTTTGTAAGGCATTTTTTTAATAGATCAGGC 

100 98.86 

1 GAATTTTGGATTGACCACACCTCCCTCAGGTTCTTTGGAGGATACCTATAGGTT

TGTCACCTCACAGGCCATTACATGTCAAAAAACTGCCCCCCAAAGGCCCAAGG

AAGATCCATTTAAAGATTATGTATTTTGGG 

100 97.81 

2 ACACCTTGCCAACATATAATCCAGTCCAACTTTGCAATTATACTATGAATCAT

GTTTGTTTAAATACAACTGTAGTTCAACTATGTGTC 

100 97.75 
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Supplementary Table 5. The reconstructed sequences of parvovirus B19 derived from the same individuals´ 

bone and bone marrow. Mutation position is given from bone sequence. 

Case 

number 

Genotype B19V sequence in bone B19V sequence in bone 

marrow 

Mutation 

Genbank 

accession 

number 

% of genome 

recovered 

(breadth) 

Genbank 

accession 

number 

% of genome 

recovered 

(breadth) 

1 2 MT410184 99.9 % MT988397 91.9 % identical in the reconstructed 

genomic areas 

6 2 MT410190 85.9 % MT988403 88.8 % at the nucleotide position 4095 

G in bone, A in bone marrow 

(VP1/2, synonymous) 

8 2 MT410186 87.2 % MT988398 75.8 % at the nucleotide position 352 

G in bone, T in bone marrow 

(noncoding region) 

at the nucleotide position 4276 

C in bone, T in bone marrow 

(VP1/2, synonymous) 

at the nucleotide position 5235 

C in bone, A in bone marrow 

(noncoding region) 

at the nucleotide position 5302 

A in bone, C in bone marrow 

(noncoding region) 

10 1 MT410187 100 % MT988400 97.2 % at the nucleotide position 2032 

G in bone, A in bone marrow 

(NS1, synonymous) 

at the nucleotide position 2114 

C in bone, T in bone marrow 

(NS1, synonymous) 

NS1= non-structural protein 1; VP1/2= capsid protein ½ 
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