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Development of a method to measure the antigen
content using capture ELISA

| Measurement of H5-HA antigen by Capture ELISA I | Measurement of H5—-HA antigen by SRD
34

-€~ HA Indonesia
- HA VietNam
=+ PF-1Indonesia Reference
=& PF-2 VietNam

Sample

Dilution 10 075 05 025

e
P a0 P
RO &£ & &

Concentration (ng/ml)

o

SRD
ELISA
H.
s

A/lndonesia/05/2005
(Indo05/PR8-RG2) 308+15 269+44
(H5N1)
A/Vietnam/1194/2004
(NIBRG-14) (H5N1) 36616 467 186

DYEL o ARSI ) RS PSFTIPY R 2 fURNARD D 2 P ARV S -
NTIDFR P10 45 5 B P b e o T AL 15 > 71 Ehdirect
RT-LAMPAgH[# 75 (direct reverse transcription loop-mediated isothermal
amplification) » 2000 | 14 P15 HLAMPFS PRI 15 > Fi s (=RHT > b

PIRLER B TR [ 60-05 CIMEI PV ASIAARI Y VPR » (57 [[E 30405554 -
Sl R TR B i RL [ AP SRR RS TRt e Bl B IR <k
FRFF AP o direct RT-LAMPRYS TRCH - JiTHT 45 > AJ7 & LAMP
R AT S R URNA LIS DNA © HAEFCE Y [RILAMP
215> LAMP[Ndenaturefi# f11— 5 L VDNA polymeraseZV {* » Flfr%ﬁpﬂ@%

L TIRE EIfJTm i~ = ﬁﬂj@ﬁjﬂ&ﬁ T > 15 annealingfH R o [NE primer]?s’?‘

7 01 FLBHTIODNA P12 SHstem-loopfiF - (Rfiself-prime 32 [/|TEDNA

M PR R AR R S ) T RO VI IR EEIVDNA B
AR EDNAFZE RG> 3317 i » ') magnesium pyrophosphate
2 YRR SO ARG < [ FIMSYBR Green Ik 8611 e 2/ ik
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Principle of RT-LAMP

Process of reverse transcription LAMP cycling amplification steps
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Steps for starting structure formation| « + l
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o S—— = Principle of Loop Primer reaction
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s (AT el Rl — 1 -y

- + )
AT e
+

Fm=——us

+
LAMP cycling amplification steps /

Direct RT-LAMP | 3 [ fji| NIID =¥ 5k5% > 5 = & B 2]y

fif [ PORRIZOR] - =R 2 ] e R A VRV - HifR B S

P H pwpﬁ{ﬁﬂ ARG AL D 1SuL extraction buffer I 1%

it VRIS F 1Y RNA Amplification Reagent ALWE@EJP‘?,EJF&,?@ 10uL - fiyHT

B & i 3R R 0 Tl 35 50 R T LA T
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Development and improvement of rapid kit and RT-LAMP
for detection of influenza viruses

DY TIER - A%

R 2868 3FvuTMA AYUTAMGIA 5.F>TRHL
(Sl
itz
IFvTeY - - RE - W
- RRFVI EHMEE

»-FUEE
— A-BE
Type A H1pdm-
H3-HSERGE

e
BRIEFv Ty - T.UPLE A LEXMIF
RT-LAMPRIG(63'C 30418)

3055A

NIID jii & friJIZl CH =[P RT-LAMP [ 22 = 0" HTN9 i Jﬁ%
s ke 58 > I'] A/Shanghai/1/2013 ~ A/Shanghai/2/2013 '] % A/Anhau/1/2013
[ HA L fﬁ‘ﬁ%‘% " RT-LAMP [uf§pd [+ &

Table 1

Primer set.

Primer name Sequence (5-3) Position Length (bp)
AHTNG-F3 TTCCTGAGATTCCAAA 995-1010 16
AH7NG-B3 GGTTGGTTTTTTCTATAAGCCG 1177-1198 22
AH7NO-FIP: ACCAACCATCAATTAGGCCTT- 1061-1081 (Fic) 40
(Flc+F2) CTATTTGGTGCTATAGCGG 1021-1039 (F2)

AH7NO-BIF GGTTTCAGACACCAGAATGCACA- 1084-1106 (B1c) 45
(Blc+B2) CCTGTTATTTGATCAATTGCCG 1145-1166 (B2)

AH7N9-LF CCCATCCATTTTCAATGAAAC 1040- 1060 ]|
AH7NO-LB ACTGCTGCAGATTACAAAAG 1117-1136 20

3 AH7 N9-FIP primer consisted of Fic and F2.
& AH7NO-BIP primer consisted of Blc and B2
¢ The nucleotide positions of the HA gene of A/Anhui/1/2013 are based on the cRNA sequence obtained from the GISAID database (isolate ID number; EPIISI_138739),

R R F"??ﬁ’?mf@ 5755 HTNO SR (- 1 B P AR
O HTNO Sy )2 5 5 R RS T 7 JH BRI - R

ARAVEER I EE] 15copeis/ul o il RT-LAMP gk pug = » (!
1R 55 HTNO FrEpfsEetl (5 it - 7 RT-LAMP o™ -

P T P BB R > SR R SR PG S TV A
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Table 2
The specificity of the RT-LAMP assay was tested using serial dilutions of viral RNA from H7 subtype avian influenza A viruses.
Virus Viral RNA concentrations (copies/ uL)* Number of pasitive replicates/number of tests for each assay
Dilution rate of viral RNA
10 1° 10° 10¢ 10¢
AjAnhui/ 1/2013 (H7N9) 15x10° 22 22 2 22 02
Ajduck/Fului/ 1/2004 (H7N7 ) 15x10° 22 12 02 02 02
A/mallard/ Netherlands/ 12/2000 (H7N3) 29107 NT NT 02 02 02
Ajduck/Gunma/466/2011 (H7NO) 77 %107 NT NT 02 o2 02
Ajduck/Hong Kong/(293/1978 (HTN2) 14x10° NT NT 072 02 02
Alquail/Aichi/1/2009 (H7N6) 82107 NT NT 02 02 02
A/Netherlands/33/2003 (H7N7) 45107 NT NT 02 02 0/2

NT indicates “not tested,”
2 Viral RNA copy number was calculated based on the M gene of each virus as described in the text.
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Hemagglutination inhibition tests of influenza A/H1pdmO09 viruses

Rabbit serum Hi test date:2014/8/28
wmrmrrm Calfornia/
CelliEgg 07703 pdm | 07/09 pdm X-173A pdm 153/13 pdm| 163711 pdm
Strains Passage History | Sample date No.3330-2 Egg NID No.2 EggNIDNo.7 |CeINIDNo.S| CeliNo.l Cell NIID No.1
REF. Ag.
A/Wisconsin/10/1998 C3/C3E2 2 1280 1280 640 1280 640 80
A/Cakfomnia/07/2009pdm E2 42 2009/04/09 160 1280 640 1280 640 160
A/Caifornia/07/2009pdm X-179A EWEL +2 320 2560 1280 2560 1280 320
A/Narita/1/2009pdm MDCK 1 +2 2009/05/08 160 1280 640 640 640 160
A/WAKAYAMA/153/2013 MOCK 1 +1 2013/11/05 160 2560 1280 2560 1280 160
A/SAPPORO/163/201 1pam MDCK 2 +2 2011/03/04 40 80 20 40 20 320
TEST Ag.
A/NARA/32/2014 MOCK 2 +1 2014/03/04 320 2560 2560 2560 2560 320
A/Nepal/04€3/2014 MDCK 1 +1 2014/03/28 320 2560 1280 2560 2560 320
A/MIYAZAKL/S1/2014 MDCK 1 «1 2014/04/10 320 2560 1280 2560 1280 320
A/NIGATA-C/S5/2014 MDCK 2 +1 2014/05/07 320 2560 1280 2560 1280 320
A/Nepal/0504/2014 MDCK 1 +1 2014/04/03 320 2560 1280 2560 1280 320
AlTawan/448/2014 MDCK 3 «1 2014/04/02 160 2560 1280 2560 1280 320
ASYAMAGATA/218/2014 MDCK 1 +1 2014/04/725 160 2560 1280 2560 1280 320
A/Nepal/0506/2014 MDCK 1 +1 2014/04/03 160 2560 1280 2560 1280 320
A/SAITAMA-C/31/2014 MOCK 3 +1 2014/04/16 320 2560 1280 2560 1280 160
A/Nepal/0524/2014 MDCK 1 +1 2014/04/01 160 2560 1280 2560 1280 160
A/Nepal/0511/2014 MOCK 2 +1 2014/03/30 160 2560 1280 1280 1280 320
A/Nepal/0618/2014 MDCK 1 +1 2014/04/09 160 2560 1280 1280 1280 320
A/Nepal/0626/2014 MDCK 1 «1 2014/04/10 160 2560 1280 1280 1280 320
A/NARAS30/2014 MOCK 1 «1 2014/03/03 160 1280 1280 2560 1280 320
AJOKAYAMASE3/2014 MDCK 2 «1 2014/02/04 160 1280 1280 1280 1280 320
A/MNAGANO/2319/2014 MDCK 1 +1 2014/05/16 160 1280 1280 1280 1280 160
AlTawan/362/2014 MDCK 2 +1 2014/03/18 160 1280 1280 1280 1280 160
ASTawan/459/2014 MDCK 3 +1 2014/04/06 160 1280 1280 1280 1280 160
A/Nepal/0604/2014 MDCK 1 +1 2014/04/07 160 1280 640 1280 1280 320
A/Nepal/0651/2014 MDCK 1 +1 2014/04/1 160 1280 640 1280 1280 320
A/Nepal/0642/2014 MDCK 1 +1 2014/04/06 160 1280 640 1280 1280 160
AfTawan/446/2014 MOCK 3 +1 2014/04/04 &0 1280 640 1280 1280 160
ANSHIKAWA/E8/2014 MDCK 1 «1 2014/03/08 160 1280 640 1280 640 160
A/FUKUSHMA/95/2014 MOCK 2 «1 2014/05/13 160 1280 640 1280 640 160
A/Nepal/0444/2014 MDCK 1 +1 2014/03/27 160 1280 640 1280 640 160
A/Nepal/0446/2014 MDCK 1 «1 2014/03/727 160 1280 640 1280 640 160
A/Nepal/0448/2014 MDCK 1 41 2014/03/27 160 1280 640 1280 640 160
A/Nepal/0460/2014 MDCK 1 +1 2014/03/26 160 1280 640 1280 640 160
A/Nepal/0515/2014 MDCK 1 +1 2014/03/30 160 1280 640 1280 640 160
A/Nepal/0530/2014 MODCK 1 +1 2014/04/03 160 1280 640 1280 640 160
A/Nepal/0638/2014 MDCK 1 +1 2014/04/04 160 1280 640 1280 640 160
AJSAPPORO/136/2014 MDCK 1 +1 2014/04/30 160 640 640 640 640 160
*Antigenic sites
ND: not determined
@ oseltamivic resmatnt
sequences in phylogenatic tree

[ e P 517 [ S 2 TSRO P 3 R e

NA L fos:

S SIS RS JTF H AR BE[EpUA ] Neuraminidase inhibitors

susceptibility assay (NI test) s & 5175 7 fJ FMWTP =) Bl cp}‘ Oseltamivir ~

Peramivir ~ Zanamivir I} % Laninamivir ;%= IC50 ¢ (Y F) [ B RE
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Neuraminidase Inhibitors Susceptibility Assay

Pz - 45 =1 g £ FL AR R Marker (7191 H275Y ) »

NERE

NID-ID Strains Subtype |Sample date S

Oseltamivir| Peramivir | Zanamivir| Laninamivir

13/14-893 B/Taiwan/156/2014 Blyam 2014/05/01 15.60 0.39 1.44 0.55

13/14-894 B/Taiwan/185/2014 B/yam | 2014/05/09 8.44 0.35 0.92 0.48

13/14-895 B/Taiwan/190/2014 Bivic 2014/05/16 22,65 0.56 0.85 3.09

13/14-896 A/Taiwan/362/2014 AH1pdm09| 2014/03/18 0.60 0.08 0.60 0.18

13/14-897 A/Taiwan/364/2014 AH3 2014/03/29 0.06 0.06 0.48 0.24

13/14-898 A/Taiwan/442/2014 AH3 2014/03/25 0.15 0.08 0.74 0.54

12113-772 B/Memphis/20/96(CDC reference strain) B Victoria 2813.81 | 1104.59 | 1781.99 | 3863.78

12M13-77 B/Memphis/20/86(CDC reference strain) B Victoria 6.13 0.84 13.21 5.20
Average IC50 (Oseltamivir-sensitive B viruses) B 15.5848.24|0.75+0.32| 1.71£0.78| 1.70£0.53

12113 -768 AlTexas/12/2007 (CDC reference strain) AH3 2007/06/09 | 183.96 0.10 0.73 0.28

03/04 - 372 AFUKUI/20/2004 (ISIRV reference strain) AH3 2004/02/02| 0.11 0.12 0.87 0.84
Average IC50 (Oseltamivir-sensitive A/H3N2 viruses) AH3 0.1120.07 |0.08+0.05|0.35£0.17| 0.4620.18

10/11 - 663 A/Perth/261/2009 (ISIRV reference strain) AH1pdm09 231.34 30.33 0.15 0.12

10/11 - 662 AlPerth/265/2009 (ISIRV reference strain) AH1pdm09 1256 0.06 0.43 0.04
Average IC50 (Oseltamivir-sensitive A/H1N1pdm viruses{ AH1pdm09 0.21+0.09 |0.07£0.03|0.25£0.11| 0.3420.17
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Phylogenetic analysis of
influenza A(H1N1)pdm09
HA genes
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Drug resistances
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