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1 HPIV4aPCR  Primer
Name Sequence Size
PCR-F-primer(102-F) TCCTRAGTTAACAATCAATCCGGACC
PCR-R-primer(4544-R)  AGTTGTTTTGCCATTGTAGGAGATGC s
PCR-F-primer(4451-F) ~ GGAAAATCCCAAAGTCTGCCAGCC
PCR-R-primen(9282-R)  AAACGGGTTGATCTGAAAGTCCCC 2
PCR-F-primen(9030-F)  TGCATTTCCACACTTGAAACGAGCG AgT1

PCR-R-primer(13900-R)
PCR-F-primer(13533-F)
PCR-R-primer(16765-R)

ACGCGTGTCTTAGAAAGTTCGTACG
TGGGCTCCTTTRTTGCATGGTAGGGG
TGTATTCCGACAAARAGAGTGCAACC

3,233

2HPIVAbPCR  Primer

Name

Sequence

size

PCR-F-primer(153-F)

TCACCATGTCTTCGGTTTTAGCTGC

4331

PCR-R-primer(4483-R)  TGAAATAGAGGCTGGCAGATTTGGGG
PCR-F-primer(4404F)  AGGTATCAGTGATCTATGGGGGCC
PCR-R-primen(9241-R)  TCACCCACCTCAAGTATGTAAAGGC 38
PCR-F-primen(8939-F)  AGATTGCCCRGGAAATAAAGCTTGCCC 1853
PCR-R-primer(13791-R) TGAGAAGCACCTGGTATTTGGGCC
PCR-F-primer(13527-F)  GGGCTCCTTTGTTACATGGTAGGGG
PCR-R-primer(17165-R) TGGTGTTGGCCTTAGTCCTCTTATCC 363
3HPIV4aPCR  Primer (35"
Name Sequence Size
4a-DA_HPIV4c 21F C ACCAAGGGGAGAAGAGATA
4a-DA_HPIV4c 25R TAATGCCCCTTGCTTAATCG 376
4a-DA_HPIV4c 24F C CCAAGGGGAGAAGAGATATRGA
4a-DA_HPIV4c 27R CAAATCCCTGGCTAATGCTC 7
4a-DA HPIV4c 37F TGGGAACAATTAATCCGTCAG
4a-DA HPIV4c 38R C CGTTTGMATCATTRAAYTGG 0%
4a-DA HPIV4c 38F GGTTGCACTCTCTTTGTCGGA

4a-DA_HPIV4c 39R C

362

ACCAAGGGGAGAAKAGATAWGAAA

4 HPIV4b PCR

Primer (3.5

Name

Sequence

size

4b-DA_HPIV4c 21F-C
4b-DA_HPIV4c 25Re
4b-DA_HPIV4c 24F-C
4b-DA_HPIV4c 27Re
4b-DA_HPIV4c 37Fe

4b-DA_HPIV4c 38Re C

4b-DA_HPIV4c 38Fe
4b-DA_HPIV4c 39Re

ACCAAGGGGAGAAGAGATA
TAAYGCTCCCTGTTTGATTG
CCAAGGGGAGAAGAGATATRGA
CAAATCTCTRGATAATGCCC
TGGGAACAATTAATACAYCAA
CGTTTGAATCRTTRAACTGG
GGATGTACYCTYTTCGTTGGA

ACCAAGGGGAGAATAGATAAGAAA

376

567

682

632
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GV.2 PCR

PCR

GVv.2
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3 2
6 SaVv
2012 5
Sapovirus
Hu/Nagoya/NGY-1/2012/JPN(AB775659
) SaV GV.2
93 99 Sapovirus

Hu/Nagoya/NGY-1/2012/JPN

PCR Oka T, et al ., J Med
Virol 78:; 1347-1353, 2006
PCR
SaV
PCR
SaV GV.2
SaV GV.2

SaV GV.2

27

2008 2012
3

1
2 6 7
PCR 5 Vero

MA104 RD-18S HEp-2 Caco-2

RNA

RNA poly A Buffer AVL
RNA QlAamp Viral RNA
Mini Kit, QIAGEN RNA

ScriptSeq V2ZRNA-Seq
Library Preparation Kit (Epicentre)

ScriptSeq Index PCR Primers Set
(Epicentre) FailSafe PCR Enzyme
(Epicentre) RNASeq
RNASeq
AMPure XP Purification (Beckman
coulter) DNA
11pM

MiSeq Reagent kit micro 300 Cycles PE
(IMumina)
Miseq CLC

Genomics Workbench (Filgen)



MePIC
Takeuchi,F., et a. Jpn.JlInfect.Dis., 2014,
67:62
megablast MePIC
MEGAN4
Universitdat Tibingen
PCR SaV

GV.2

1 2013 4
10 6

SaV
SV-F11/SV-R1 SV-F2/SV-R2
Sapovirus
Hu/Nagoya/NGY-1/2012/JPN
SV-F11

SV-R1 SV-R2

SV-F11_NGY-1
SV-R2_NGY-1 1

SV-R1_NGY-1

1105001
RNA DNase
SV-F11_NGY-1/SV-R1_NGY-1
SV-F2/SV-R2_NGY-1 nested PCR
2010
2013
13 33
1 SaV GV.2

PCR

28

16

Cary-Blair
CB
DNA QlAamp DNA Stool
Mini Kit Qiagen, Inc
DNA NanoDrop Qubit
DNA
NexteraXT
MiSeq MiSeq Reagent Kit V3
600PE fastq
MiSeq
MePIC MePIC
Blast Windows
MEGANS5

(http://ab.inf.uni-tuebi ngen.de/software/megan5
)

23
1 1 25
Miseq
1
48,988 286,498 167,411
1 151,342
770,374 322,485

2  MiSeq Reagent kit micro 300



Cycles PE (Illumina)

nano kit 1 16 DNA
Nextera XT DNA
DNA
megablast 8 Cay-Blair
1
22 1,466 MePIC
0.04 1.8 2 2
DNA MiSeq
Cary-Blair
MiSeq
1,281,985 4,938,934
MePIC
549 202,313 26.1%
MePIC 5.0 42.8 96.5%
2 MePIC
9.8 37.0 MEGANS5
28.3
MiSeq 8 5
78.5
PCR 6 0.002%
1st PCR nested PCR 0.12% 3

1
SV-F2/SV-R2_NGY-1
6 100
Sapovirus Hu/Nagoya/NGY-1/2012/JPN
99.8% 410/411
SaV GV.2

13 33
PCR SaV GV.2
SaV GV.2

29



PCR
SaV GV.2 6 3

SaV GV.2

SaV GV.2 2010

2013
2013 4
DNA RNA
DNA
3
EHEC
Cary-Blair
DNA
DNA
MiSeq
Cary-Blair

MiSeq

Cary-Blair
MiSeq
MePIC
EHEC
SaV

30

EHEC



31

62
2014

11

GV.2



1 SaV GV.2

Sequence 5° 37

SaV GV.2(AB775659)

SV-F11 NGY-1  AGCTGGTACATAGGAGGCAC 5093 5112
SV-R1.NGY-1 ATGGAGATGTGCCGTTATCCAT 5891 5870
SV-R2_NGY-1 GTGGGATTAACTCCAGGAGG 5604 5585
2.
MePIC

( 48988 4239 707 16.7 22 0.5

( 212092| 14305 1091 7.6 24 0.2

( 140338| 46064 19695 42.8 118 0.3

286498| 38260 14513 37.9 25 0.1

( 149138| 11022 549 5.0 30 0.3

167411 | 22778 7311 32.1 44 0.2

230952| 68680 17450 254 1216 1.8

151342 21079 3916 18.6 129 0.6

285324| 51480 11192 21.7 328 0.6

217594| 33661 9616 28.6 156 0.5

322854 87508 31555 36.1 32 0.04

278956| 111381 24402 21.9 522 0.5

770374| 516536| 202313 39.2 1466 0.3

322485 | 127189 42921 33.7 550 04

1st PCR Nested PCR

M12345%6nx123456nNnM

2%Agarose S gel

M 100bp DNA Ladder

1 SaV GV.2 PCR

32



-
=

gl

criginal 679

original | —428

eriginal | <177

original | ~043

Cary-Blairl —48

criginal | 1541

sriginal | 5171

Cary-Blak) =056

Cary-Blair] 1428

v-lair 504

Cory-filad) =048

Cary-hai 1478

Cary-Blai) 842

2 DNA

NexteraXT

Spcimenshape Readtotal: | Read No. after MePIC | Detection of
(%) E.coli phage reads (%)

W 0 N O U Bk W N

[ T T e =
U B W N, O

original
original
original
original
original
original
Cary-Blair
original
original
Cary-Blair
Cary-Blair
Cary-Blair
Cary-Blair
Cary-Blair
Cary-Blair

4,938,934
4,564,676
1,281,985
2,074,950
3,382,033
2,538,991
2,152,254
4,768,236

1,289,711 (26.1%)
1,612,604 (35.3%)
1,185,973 (92.5%)
2,001,928 (96.5%)
1,821,068 (53.8%)
857,491(33.8%)
71,274.169(59.2%)
2,864,714 (60.1%)
Not detected

Not detected

Not detected

Not detected

Not detected

Not detected

33

110 (0.002%)
0
2697 (0.12%)
746 (0.02%)
99 (0.004%)

0
141 (0.003%)
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PCR

NGS

NGS
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NGS

NGS
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€))

MiSeq, lllumina

26 9 26
82.4
67.6 35.3  37.8 39.0
32.4 17.6
9 25 28
9
145 8 34 11
@)
PCR
A C
2
1
©)
2.
3 8
3
NGS

0.05¢g Total nucleic acid
preparation kit (Ambion)
DNA/RNA RNA
ScriptSeq v2 RNA-seq library
preparation kit cDNA

250
bp~500 bp DNA

DNA

NGS

MiSeq Illumina

BaseSpace Illumina

MePIC 2
MEGABLAST
RAPsearch2
MePIC2
MEGAN v5
( )

35



MEGABLAST

92.8 97.8

MEGABLAST

NGS

1.4x 10°

9.7x 10°

90

36
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BE O BRI AR

7

6

5

84

=1

%73

2

1

0

0- B- 12-18-/0- B6- 12-18-0- 6- 12-18-/0- 6- 12-18-/0- B- 12-18-0- 6- 12-18-
26H 26H
98

MEGA BLAST
OB14-43-1 2,568,180 2,448,236 95.3% 949,767
OB14-43-2 2,229,044 2,129,225 95.5% 941,691
OB14-43-3 1,309,148 1,252,659 95.7% 953,607
OB14-44-11 1,925,830 1,836,145 95.3% 950,151
OB14-44-12 944,370 876,041 92.8% 834,734
OB14-44-13 2,314,641 2,160,467 93.3% 957,701
OB14-45-1 1,105,292 1,081,219 97.8% 971,682
OB14-45-2 225,844 218,632 96.8% 141,070

37



DNA-seq

RNA-seq

RNA-seq

38

DNA-seq

DNA RNA

DNA-seq RNA

RNA-seq
DNA Nextera XT
DNA Sample Prep kit illumina RNA
CDNA ScriptSeq

V2RNA-Seq Library Preparation Kit
epicentre

DNA MiSeq
illumina 250bpx 2
MePIC
MEGAN
25 12 19
2510924060



(hs ref GRCh37)

megablast - nt

70

Enterococcus faecalis

Bwa mapping

blastx- nr

DNA-seq

3,701,992
Bacteria
8,553 0.23%
7,814
faecalis

1. 1 Bacteria

Bacteria
91.4%

E.

Others
7.3%

DNA-seq
4,616,658
Bacteria 56,471
1.31% Bacteria
45,425 80.4%

Streptococcus sangunis

2

2. 2 Bacteria

Streptococcu

s anginosus

3
39
DNA-seq

7,522,354

Bacteria 4,146
0.06% Bacteria

3,278 79.1%
Aggregatibacter aphrophilus 423

10.2% Fusobacterium nucleatum

3
39



3

Bacteria

Fusobacteri  Others

9.3%

Parechovirus

CDNA

Total 20,285,474
Viruses
0.004%
parechovirus 3(HPeV-3)
6.23%
Viruses

RNA-seq

883
Human
55

40

E.
faecalis
DNA-seq
2 3
DNA-seq
3
A. aphrophilus F.
nucleatum
4 Parechovirus
RNA-seq
HPeV-3
Human parechovirus 3
RNA-seq
HPeV-3
RNA-seq
E.
G.
1.
2.
H.
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26

PCR
2014
113 170
PCR (multivirus real-time PCR)
4 35

polyomavirus (TSV)

multivirus real-time PCR

2012
trichodysplasia-spinulosa
ELISA
TSV

associated

TSV

2000

42




160
PCR
multivirus real-time PCR

2012 0
trichodysplasia-spinulosa
associated polyomavirus (TSV)

ELISA
TSV 2010
8
(human
polyomavirus 8, HPyV8)
trichodysplasia-spinulosa
TSV
ELISA
TSV

1,000

Qiagen DNeasy FFPE kit (DNA)
Invitrogen PureLink FFPE RNA extraction kit (RNA)

Qiagen DNeasy kit

(DNA), RNeasy Plus kit (RNA)

Real-time PCR
170 96
real-time (RT-)PCR
RNA DNA

(Katano H et a. JMed Virol 2011)
PCR MX3005P
( ) ABI Prism 7900HT

)

RNA ~10ng

ScriptSeq V2 RNA-seq library preparation kit

MiSeq 150 mer x 150 mer
megablast
NCBI nt MEGAN 5
TSV- ELISA :
TSV VP1 Baculovirus
virus like particle (VLP)
ELISA TSV
VLP 1 2
1gG p-
ELISA

H25/7/30 No.417 H26/8/4 No.511

ID

2014



multivirus rea-time PCR

113 4
(35 )
1
2 1
1
1
multivirus real-time PCR
3 HHV-6
RNA 2
HHV-6
HHV-6 mRNA
TSV
0
TSV
TSV
5.2 kpb
TSV 2 TSV
99 TSV-TMC Tokyo
MyoCarditis GenBank
(accession no. AB873001) TSV-TMC 3
TSV
TSV 8
human polyomavirus 8 (HPyV 8)
trichodysplasia-spinulosa
7

trichodysplasia-spinulosa

TSV
ELISA

1,000

629
10 7
70
TSV
JovV

62.9%

5 5
60 9
10
70
VPL
BKV
TSV-ELISA

Merkel cell polyomavirus, BKV

PCR 170

TSV

44

multivirus real-time PCR

multivirus real-time



10 7 T, Katano H: Detection of trichodysplasia

10 spinulosa-associated polyomavirus in a fatal case of

myocarditis in a seven-month-old girl. Int J Clin Exp
Pathol 2014. 7:5308-5312.

(2) Mine S, Suzuki K, Sato Y, Fukumoto H, Kataoka M,
Inoue N, Ohbayashi C, Hasegawa H, Sata T,
Fukayama M, Katano H: Evidence for human

TSV herpesvirus-6B infection of regulatory T-cells in

acute systemic lymphadenitis in an

immunocompetent adult with the drug reaction with

eosinophilia and systemic symptoms syndrome: A

case report. JClin Virol 2014. 448-452.

10
70

trichodysplasia-spinulosa

lgM
J (1)

TSV
. Trichodysplasia-
spinulosa associated polyomavirus
. 113
2014.5.

(2) Katano H, Hishima T, Sakamoto K, Uehara T,
Sekizuka T, Sato Y, Hasegawa H, Kuroda M.
Profiling microRNA in Epstein-Barr virus

E (EBV)-associated lymphoproliferative disorders

multivirus with deep sequencing and real-time RT-PCR.
real-time PCR International  Herpesvirus Workshop, Kobe,
35 2014.7.

Multivirus real-time PCR )

TSV
TSV

4 . 62
.2014.11.
4
TSV

ELISA _
multivirus real-time PCR

. 62
. 2014.11.

(1) Tsuzuki S, Fukumoto H, Mine S, Sato N, Mochizuki
M, Hasegawa H, Sekizuka T, Kuroda M, Matsushita
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2014
herpes simplex virus.

Multivirus rea-time PCR

HPV: human papillomavirus,

HSV:

9 0
39 0
31 2 HSV, influenzavirus
22 0
12 2 HPV
113 4
2 2014 HHV6 human herpesvirus 6.
No.
1 HHV-6 50 HHV-6 mRNA
HHV-6 mRNA profile
p 30
3 60
4 0
3 TSV
/ (%) (95% CI) * p**
629/1,000 (62.2%)
327/500 (65.4%) 1 -
302/500 (60.4%) 0.807 (0.624-1.043) 0.102
1980 315/500 (63.0%) 1 -
2012 314/500 (62.8%) 0.991 (0.767-1.282) 0.948
106/163 (65.0%) 1 -
108/161 (67.1%) 1.096 (0.692-1.736) 0.697
122/183 (66.7%) 1.075 (0.689-1.678) 0.749
57/96 (59.3%) 0.786 (0.468-1.321) 0.363
103/160 (64.4%) 0.972 (0.616-1.534) 0.902
38/60 (63.3%) 0.929 (0.502-1.720) 0.814
95/177 (53.7%) 0.623 (0.402-0.964) 0.033
* 1980
** p 2
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Trichodysplasia spinulosa-associated polyomavirus (TSV) VP

VP1
VP1
VP1
TSV-VP1
TSV
1 TSV VP1
Trichodysplasia Spinul osa-associ ated
polyomavirus (TSV) VP1

PCR
pEU-bIs-S1 (bls; biotin ligation site
GLNDIFEAQKIEWHE, S1: linker sequence

LHPPPPRIS) pEU
47




SPu primer AODA2303 primer 3
PCR SP6
polymerase MRNA
biotin ligase 1pul ( 50ng/ul)
0.5uM Biotin
His
VP1
Brij35
0.5% Ni-sepharose
&M
500mM
1 VP1
2.
4 5 JCPyV-VPI
100%
70% 4 5 Brij35
3 5
10 mM pH 6.0 ZnCl,
Normal horse serum
TSV-VP1
2
DAB 2TSV-VP1
3.ELISA
96 well plate 50 ng/well
VP1 (1-372)
1 (185-372)
PBS 3
1
PBS 3 HRP IgG
1 PBS

30 IN

DNA

TSV-VP1,MSPyV-VP1,BKPyV-VP1,

48

Brij 35

TSV-VP1

(77-372))
(252-372)

VP1 C



1 372
1. Full  Biotn—{— wver ] 41.5 kDa

. . 77 372
2. Mut 1 Biotin—— "ve1 ] 33.2 kDa

. . 185
3. Mut 2 Biotin WPl %% 21.3kDa
4. Mut 3 Biotin' = wPi] > 13.7 kDa
Control SA-HRP VP1 #1 VP1 #3 VP1 #5 VP1 #12 VP1 #14
+ + + - B ks
- Fg! M1M2M3 - Full MIM2M3 - Full MIM2M3

= Full MIM2M3 = Full MIM2M3 = Full MIM2M3

-
X 1.TSV-VP1~ U ZE / 7 1 —F /L HUKO RGO #eiR
3.TSV-VP1
TSV-VP1
VP1 TSV-VP1
TSV
MSPyV Trichodysplasia spinulosa
BKPyV JCPyV  VPI TSV-VP1
SDS-PAGE TSV
TSV-VP1

4TSV-VP1 TSV-VP1

Trichodysplasia TSV-VP1 C
spinulosa VP1
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