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HEV
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Kabuto Mountain virus KAMV  Tarumizu
tick virus TarTV Picorna-like
virus
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DNA RLB
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JFH-1 HCV
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18 Uganga 1947 MR766
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Sadao Ueda, Takashi Miyamoto, Koichiro,
Kamimura, Enki Koue, Sanae Uchida,



Y oshiharu Watanabe,Y oshiaki Okada, 1sa0
Hamaguchi :Establishment of areference materia
for standardization of the anti-complementary
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40-50nm RNA 2007
2013
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2016

2014

FDA

2

12,777

2015

2016

2016

68  0.5%

10u 1 Vero

C6/36
3
RNA
RNA Hight pure
viral RNA kit Roche
200u L 1.5ml

Working solution 400 L

600u L 10,000
15
500u L
Inhibitor removal buffer 8,000
1
450p L
Wash buffer 8,000 1
450p L Wash
buffer 8,000 1
12,000 10
1.5mL
50
p L Elution buffer 10,000
1 RNA
80
RT-PCR
RT-PCR CDC
Tagman

ZIKV 835: TTG GTC ATG ATA
CTG CTG ATT GC  ZIKV 911c: CCT TCC ACA



AAG TCCCTATTG C  ZIKV 860-FAM: CGG CAT 6
ACA GCA TCA GGT GCA TAG GAG

ZIKV 1086: CCG CTG CCC AAC ACA AG, ZIKV

1162c: CCA CTA ACG TTC TTT TGC AGA CAT,

ZIKV 1107-FAM: AGC CTA CCT TGA CAA GCA

GTC AGA CAC TCA A

29 12

20

2017

RT-PCR
2016

1 2014
40
38

NS1(-), IgM(-), 19G(-)

4

Vero

32.0 38.1 39.1
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[KU501217 8375

KX446951 MEX_I-7

I KU501215 PRVABC59

KU321639 ZikaSPH2015

KX280026 Paraiba

-LC190723 ZIKV/Hu/Yokohama/1/2016
KJ776791 H/IPF/2013

KU866423 ZKV.SZ01.2016.CN
KX806557 TS17-2016

" LC191864 ZIKV/Hu/S36/Chiba/2016
— LC219720 ZIKV/Hu/NIID123/2016 -

~ KX827309 Zka-16-291

1

100
100

100

10 ~ KU681081 ZV.Hs.THA.2014
— KF993678 PLCal_ZV
KU681082 ZV.H.s.PHL.2012.CPC-0740

KF383116 ArD7117
KF268948 ARB13565
KF383115 ArB1362
LC002520 MR766-NIID
KF383118 ArD157995

63 KF383119 ArD158084

0.05

ZIKV/Hu/N11D123/2016

NC_029055 SPOWV

ZIKV/Hu/N11D123/2016

10

Asian
genotype
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SFTSV
RT-PCR
PCR
SETSV
 SETSV
SFTSV
SETSV
NAT SFTSV SFTSV
JI RNA
SETSV
(SFTS) -
SFTSV
(SFTSV)
SETSV
SETSV
SFTSV
J S 80
M 110 L 160

350
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RT-PCR (SYBR)

RT-PCR (TagMan)

SFTSV

SFTSVD &/ Lt#iE LB H 7517 —DRES

S 1744 bp == Primer : 80 set

M sabo b Primer : 110 set
L —{ RdRP >— 6368bp == Primer : 160 set
Total : 350 set

SFTSV
SFTSV
SFTSV
SFTSV
1
SFTSV

SFTSV
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Pheophorbide a
Log
1.
1
X10*/well
10 10
100 L Vero
CPE
TCIDso
2.

Pheophorbide-a  PBS

13

40%

Pheophorbide a

Vero
96

Reed-Munch



40%

10mg/mL  30mg/mL
1710
6 4mm
20,000
10~20
.5%
10mg/mL  30mg/mL
10
10mg/mL 20
1log
30mg/mL 10 2Log 20
3Log
D
Pheophorbide a
Log
10
RNA

14

DNA

Log

Kiyoko Nojima, Kazu Okumaa, Masaki Ochiai,
Madoka Kuramitsu, Kenta Tezuka, Mieko Ishii,
Sadao Ueda, Takashi Miyamoto, Koichiro,
Kamimura, Enki Koue, Sanae Uchida,
Y oshiharu Watanabe, Y oshiaki Okada,
Hamaguchi :Establishment of areference materia

Isao

for standardization of the anti-complementary
activity test in intravenous immunoglobulin
productsused in Japan: A collaborative
study.Biologicals,

vol.46. 68-73. 2017



65
At i MABIGRR 2R 2017

Exosome

65 [A] F A . - H e 16 7%

2017 6

B EFINT A —F—-REY

65 o] H A - ffRIE RS2 2017

100000

10000

1000 \

TCIDg,/mL

100 \

1\

1
Omin. 10min. 20m.

5% albumin

4mm in depth

20,000

65

6

@ 10pg/mL

—30pg/mL

15

17%
HCV
2017 10
Cohn
HCV
2017 10

1000000

100000 %t

10000 \
1000 @ 10pg/mL
\ e 30ug/mL

100

10

1 T T
Omin  10min  20min

Ht. RBC
4mmL in depth
20000

Sindbis virus

65



16



2017

16

E HEV
[ ]
HEV
HEV HEV HEV pd-HEV
PLC/PRF/5 HEV swJR-P5 (sw-HEV)
9 Log copies/mL HEV RG-HEV-PLC
RG-HEV-PLC SD
NaDCA+Trypsin pd-HEV NaDCA+Trypsin
RG-HEV-PLC  pd-HEV sw-HEV 1.171-1.185 g/mL
ORF2
RG-HEV-PLC 1.121g/mL  pd-HEV 1.102-1.108 g/mL
pd-HEV 40
RG-HEV-PLC ORF2
pd-HEV ORF2
RG-HEV-PLC
RG-HEV-PLC
A.

HEV; Hepatitis E virus. NaDCA; HEV 8173
Deoxycholic acid sodium salt. SD; 15075 1 5 HEVNAT
Solvent/detergent. TNBP; Tri(n-butyl)phosphate.

TEN; Tris-EDTA- NaCl(150mM) buffer (pH7.4).
TBS; Tris-Buffered Saline
HEV




2017
HEV pd-HEV LC131066 pd-HEV-27 GenBank

pd-HEV-40 GenBank

pd-HEV (2) HEV

QIlAamp Viral RNA Mini QlAcube Kit Qiagen

pd-HEV QuantiTect Probe RT-PCR
PPV Kit Qiagen Jothikumar 6
EMCV HEV
HEV (sw-HEV)
(3) HEV
pd-HEV 96 wdll plate A549
2.3) HEV 7
pd-HEV HEV RNeasy 96 kit Qiagen
HEV Total RNA Tota RNA
4 HEV Karber
(TCID50/mL)
4
pd-HEV Na(NaDCA) 40% (4) RG-HEV
SD sw-HEV pd-HEV-1 DNA
+ sw-HEV pSP64
DH5a
pd-HEV HEV
CUGA in vitro Transcription Kit
HEV RG-HEV RG-HEV RNA ScriptCap mG Capping
9 System Epicentre 5
Trans T-mRNA Transfection Kit  Mirus
RG-HEV pd-HEV sw-HEV RNA  PLC/PRF/5
pd-HEV-1 RNA  PLC/PRF/5
B. Hep3B HepG2 6
(€D well plate T-75 2 3
sw-HEV ~ swJR-P5  GenBank AB481229.1
pd-HEV 3 HEV HEV
pd-HEV-1  GenBank ORF2
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() HEV
HEV 150,000x g 3
4 ) 50 mM Tris ,PH7.6
HEV
4 40%
26 2 (pH 6.8) 25% 6
21 (pH 6.8)
Tween80 0.3% TNBP 1%
30 2 SD
NaDCA 1%
Trypsin 0.1% 37 2

(NaDCA+Trypsin )

50mM Tris 37
2 TBS
10 150,000x g 3
4 ) TBS
HEV
6) HEV
49 mL 8~50 wiv %
OptiPrep™ AXIS-SHIELD /TEN
HEV  100p L
120,000x g 18 4
200p L
(nD) HEV
(g/mL)
HEV
(7) ORF2
4 5 Log copies/mL  HEV 100u L 1000

ORF 100p L

2017

37 2 TBS 1 mg/mL

IgG 20 p L 20% viv

Protein-G Sepharose 4FF 100 p L

1
Protein-G Sepharose
4FF TBS 3 0.1 M Glycine-HCI
Buffer pH2.5 180 u L M
Tris-HCI Buffer pH9.0 20 u L
HEV
® L+ HEV
| HEV
1/10 HEV
150,000x g 3
4 ) HEV
| 64 mM 95%
21% pH6.8 6
7 1 7 3,000x
g 30 0.45u m
DPBS
HEV
HEV
C.
(1) RG-HEV
3 PLC/PRF/5 Hep3B HepG2
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HEV
RG-HEV
1 PLC/PRF/5 sw-HEV
RNA T-75 Hask
33 HEV
9 Log copies/mL 6well plate
8 Log copies/mL
1A T-75Hask
12 15 ORF2
HEV
RG-HEV-PLC 1B
PLC/PRF/5
Hep3B D RG-HEV-PLC
HEV 7 Log

copies/mL ( 1A HEV
RG-HEV-Hep3B )
pd-HEV-1 RNA  PLC/PRF5 Hep3B
HepG2
HEV
5 6 Log copiemL

Cc

RG-HEV-PLC

(2 RG-HEV
HEV
pd-HEV 3Lot  1.102-1.108 g/mL
RG-HEV-PLC

1121 g/mL
sw-HEV oA
RG-HEV-Hep3B RGHEVRLC
Data not shown pd-HEV

RG-HEV-PLC  NaDCA+Trypsin

2017

1.225-1.234 g/mL
Sw-HEV ( 2B)

RG-HEV-PLC  pd-HEV

NaDCA+Trypsin
3 HEV
HEV
sw-HEV -2.4 Log TCID50/copy -34 -39
Log TCID50/copy 2
RG-HEV pd-HEV
sw-HEV
©)
RG-HEV-PLC pd-HEV  25% 40%
sD
25%
HEV
3A 40 pd-HEV-1
pd-HEV-40
pd-HEV-27
40 pd-HEV
3B 40%
RG-HEV-PLC
3B
sD HEV  1.171-1.185g/mL
( 30
)
RG-HEV-PLC pd-HEV-1  ORF2
ORF2 Immuno Capture
PCR HEV

19



ORF2
pd-HEV ~ 25%
40%

RG-HEV-PLC 25% 40%

SD
HEV
3
(6) L+
[+ pd-HEV
RG-HEV-PLC
RG-HEV-Hep3B  sw-HEV
4 pd-HEV 4111
RG-HEV-PLC
sw-HEV 150,000q
4 3
+
pd-HEV
4
D.
RG-HEV-PLC
NaDCA+Trypsin SD
pd-HEV
pd-HEV
NaDCA+Trypsin
RG-HEV-PLC
pd-HEV

1)

20

2017

RG-HEV-PLC  pd-HEV

RG-HEV-PLC

HCV
& HEV
pd-HEV
HEV
HEV

9 Log copiesdmL HEV

RG-HEV-PLC

RG-HEV-PLC

pd-HEV

Minagi T, Okamoto H, Ikegawa M, Ideno S,
Takahashi K, Sakai K, Hagiwara K, Yunoki
M, Wakisaka A. Hepatitis E virus in donor
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2017

PLC/PRF/5

T75 Transfection
PLC/PRF/5

6w Transfection
Hep3B

T75 Infection

97 t
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C.pdH e -=f
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8 9
g s - PLC/PRF/5
b= 7
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>
== 0 S 10 15 20 25 30 35 40 45 S50 55 60
A Cultured days
Transfection
RG-HEV

A. PLC/PRF/5 T75 Transfection ; sw-HEV
PLC/PRF/5 6W Transfection ; sw-HEV

Hep3B T75 Infection ; PLC/PRF/5 T75 Transfection
T75 Infection FCS 10%

B. PLC/PRF/5 T75 Transfection

C. T-75Flask PLC/PRF/5 Hep3B HepG2

HEV

RNA  PLC/PRF/5 T-75Flask  Transfection
RNA PLC/PRF/5 6 well plate Transfection
Hep3B Hep3B
FCS 2%
Nu-PAGE ORR2 ( )
pd-HEV-1 RNA  Transfection
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2017

1 RG-HEV
HEWV
smpa swIR-P3#R( 7B {F R F) LC131066%8F (& | mZE B )
Transfection Infection Transfection Infection
PLC/PREF/5 O NT O NT

Hep3iB NT O O NT

HepG2 NT NT O NT
o NT : Not tested
2 HEV
HEV /

(Log TCID50/copy)
sw-HEV -2.40+0.32 n=7
pd-HEV-1 -3.92+0.37 n=5
RGHEV-PLC -3.40+0.14 n=3
RG-HEV-Hep3B -342 n=1
HEV-A549 -3.62 n=1
n=3 + SD

HEV-A549  A549
HEV Genotype sp
HEV
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B. 1% NaDCA+0.1%Trypsin xw=
50
T 40 *pd-HEV-1
E 30 #pd-HEV-27
2 5 pd-HEV-40
= <-RG-HEV-PLC
10 >
= sw-HEV
OB O YD 9! ) B IR O
1.120 1.170 1.220 1.270 1.320 1.370 1.02: 1.070 1.120 1.170 1.220 1.270 1.320 1.370
Density (g/mL) Density (g/mL)
2 HEV SINT—FEALEE N 13 1 % NaDCA+0.1%Trypsin -

pd-HEV-1 pd-HEV-27 pd-HEV-40

A. 25%

50

40

A
A
S S

1.020 1.070 1120 1170 1.220 1270 1.320 1.370
Density (g/mL)

HEV RNA ( copy %)

C.SD

50
40
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10

HEV RNA ( copy %)

0

HEV

B. 40%

HEV RNA ( copy %)

1.020 1.070 1120 1170 1.220 1.270 1.320
Density (g/mL)

*pd-HEV-1

#pd-HEV-27
pd-HEV-40

< RG-HEV-PLC

n

1.020 1.070 1.120 1.170 1.220 1.270 1320 1.370

Density (g/mL)

3 pd-HEV RG-HEV

HEV

IRT—o & 7 —/L X% SD WLBE-
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3 RG-HEV ORF2
FEu 25% Ethanol 40% Ethanol SD
HEV MARAYE | TLZET | AARAY | TIEET | WA | TITETE | Ak@alt
n= n=1 : n=3 n=1 n=3 n=1 n=3
pd-HEV-1 t/t/x - +/t/% + + /+/+ + : +/+/+
pd-HEV-27 t/+/% - +/—/+ + +/+/+ + +/+/+
pd-HEV-40 t/x/% - +/+/+ + +/+/+ + +/+/+
RG-HEV-PLC t/x/t - ol e ol e o = ts/r/- + +/+/+
; + ;
ORF2 HEV +; HEV 10%
; HEV 10% NaDCA+Trypsin HEV
Expl Exp2
88.1 94.9 17.2 16.6 15 49 0.7 05 03 17 6.4 28 0.1 20
100 .
S
S 5
~ 60
@
40
20
O DdHEV-1 RGHEV  sw-HEV* RGHEV  sw-HEV © RG-HEV sw-HEV
-PLC* -Hep3B -PLC
4 HEV +
HEV (%)

150,000g,4 3
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SFTS

ReverseLineBlot RLB
Kabuto Mountain virus KAMV

Tarumizu tick virus TaTV Picorna-like virus
NGS
10
DNA
RLB
A.
2012 SFTS
SFTS SFTS
2013 1 1
2017 23
300 60
1993
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al., 2017

2016 2017
SFTS
Reverse Line Blot RLB
B.
5 49
6
2017 10
70 cmX100 cm
Jingmen
tick virus JMTV  Qinetal., 2014 RLB
Fujitaet a., Reverse Line Blot
Muko virus RLB Pichon et al., 2003, Estrada-
MUV Hayasakaet d., 2016 Penaet &., 2005
Ejiri et a., 2015 DNA
Tarumizu tick virus TarTV DNA
Fujita et DNA 12S
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DNA
PCR

NGS

Kabuto Mountain
virus KAMV  TaTV 1
Picorna-like virus
NGS

Scott et dl.,
2012, Harmon et al., 2015
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2001 10
D.
KAMV
TarTV
2001
36
KAMV
Ejiri et a., 2018
Hayasakaet d.,
2016 TaTV
Fujitaet al., 2017
KAMV
TaTV



2001 27
MUV
Ejiri et al., 2015 MUV
10
RLB
RLB
10

30

1)

KAMV TaTV

2)

RLB

Picorna-like virus

10



N 17 0 0 42 9 11 79
H. flava ? 5 0 2 5 2 11 25
E 13 1 2 8 2 5 31
L 0 0 0 0 0 0 0
H.formosensis ¢ 0 0 0 1 0 0 1
J 0 0 0 0 0 0 0
N 1 0 0 0] 0 0] 1
H.longicornis ? 0 0 0 0 0 0] 0
J 0 0 0 0 0 0 0
36 1 4 56 13 27 137
17TYM-T2

BHK-21#li}a 3¢ (iEfE6H %) Negative control

1 2017 17TYM-T2
Tarumizu tick virus TaTV BHK-21 CPE
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(EHEA - R L X 2T b —H A = X E I H )

C
C HCV
HCV
HCV
JFH-1 JFH-1 HCV
Secl4L2
Secl4L2
HCV

A NS3/NH4A

C NS5B NS5A

1964
1987 actingantivirals DAA
1b

C PEG-IFN/ribavirin

C DAA

HCV
PEG-IFN/ribavirin 2014 C
50%
1b HCV C
HCV
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HCV

Direct
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HCV
(BVDV)
2015
HCV
HCV JFH-1 2a
HCV JFH-1
JFH-1 HCV
Secl4L2
HCV
Secl4L2
HCV
B.
secl4L2
secldl2  CMV

pSEC14L2/BlastR  pLOC
plasmid, Thermo Fisher Scientific)
secl4l 2
plasmid  Saeed M
Saeed M. et al. 524 471-490, 2015
plasmid pMDLg/pRRE

gag pol REE

Nature
HIVv-1

33

,Addgene pRSV-Rev HIV-1
, Addgene
pMD2G VSV  Glycoprotein
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Grifolis Procleix Zika
Virus Assay WHO PF13/251013-18 Uganga
1947 MR766 Polynesia 2013 PRVABC-59
A. Procleix Zika Virus
Assay
Grifolis (DProcleix Zika Virus Assay

Procleix Zika Virus Assay

WHO (PF13/251013
-18 Uganga 1947 MR766
Polynesia 2013 PRVABC-59
95
JMP ver.13
Grifolis ALT 500
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JEV

JEV 1
JaGar01

Miedl 3
4x 10°TCIDso/mL

Jau-Ling Huang et al.,2004

95
S/Co
cv

&)
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Grifolis
Procleix Zika Virus Assay
Procleix Zika Virus Assay
WHO PF13/25013
-18
95% 14.98 1U/mL  95%C1 0.90
46.50 1U/mL
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Uganda 1947
95%
1U/mL
Polynesia 2013
95% 77.34 1U/mL 95%Cl1 28.63
106.76 1U/mL

MR766
12.10 1U/mL  95%Cl 10.01

PRVABC-59

Uganda 1947
Polynesia 2013

WHO STD gRT-PCR
ALT 500
JEV
JEV 1 Miedl
3 JaGar01 4x
108TC1Dsp/mL 8
95
S/Co
1.98 3.52%
0.24 4.78%
28
WNV
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WNV

GMP
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Grifolis

Procleix Zika Virus Assay
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Max Polyscience Vivaspin
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turbo 10Kk, Sartorius

SEC
3. HCV,HBV 1
8%
HBs HBV DNA HCV S1
pH 6.75
-5
25%
15uL/
4. Cohn 15
feo TH ) — VALERE DVSIR %~
20mL 4 1 10,000xg 15
4 16000xg 25 Fra.( + )P S (
cryoprecipitate, ) Fra. ( +
cryosupernatant, )P pH
pH4.0
/ pH6.61
pH pH
pH4.0 -5
20% 15uL/
pH7.5 15
o =3
8% BomkEZ-1  10,000xg 15
15uL/ P(I+ )w
15 S+ )w
J = VAL DRI A -1 P+ )w pH
10,000xg 15 pHA4.0
Fra. pHS5.4
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/S1 Fra. /S1 -5
17% 15uL/
G3000SWXL 15
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Analysis of HCV in the fractions
with Cohn ethanol method in a
laboratory scale, 64

Kiyoko Nojima, Takashi
Shimoike, Takaji Wakita, Isao
Hamaguchi, and 1Yoshiaki Okada

Analysis of the states of HCV with
17% ethanol-treatment in Cohn
ethanol method 64

Takashi Shimoike,
Kiyoko Nojima, Takaji Wakita, Isao
Hamaguchi, and 1Yoshiaki Okada
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