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Background

Viral Haemorrhagic Septicaemia (VHS) ?



Background

Global distribution of VHSV (Genotype I, 11, 111, 1V)

VHSV genotype

VHSV subtypes
| :1a, Ib, Ic, Id, le I
111 : 1Ha, b 1V : 1Va, IVb, IV, IVd



Background




Background

Invitation of OIE reference laboratory experts to NFQS in 2014



Background

Application of the OIE Twinning project between Korea and Denmark




Background

Application of the OIE Twinning project between Korea and Denmark

Leader of OIE ref. lab accreditation

Leader of OIE ref. lab in Denmark .
project in Korea
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Background

Application of the OIE Twinning project between Korea and Denmark

7 TR: RE: Proposal for an OIE Twinning project on YHS between Denmark and Korea 90.80.168.145 FR(=& ) | || N5 |

ZHAZ Gounalan Pavade <g.pavade@ oie.inty T3t =AATF
Sr=ANE @ "hikim1852@ korea ki <hikim1882@ korea k> 470t

FZ Kefth Hamilton <k.hamilton@ cie.int> 430

P 20159 038 182 1A 62 L=

B 2ot {2 Tz 13 415  8g2Ee=z Higad
Dear Hyoung Jun Kim,

The twinning project was presented to the Aquatic Commission in the first week of March for technical comments. The Commission is in favour of this twinning project to be initiated between Denmark
and Republic of Korea for Viral Haemorrhagic Septicaemia (VHS).

The Commission also commented that the objective of this twinning project should concentrate on increasing the diagnostic capacities of the candidate lab (i.e National Fishery Products Quality
Management Service, Republic of Korea). The twinning project should not aim to become a research project to characterise the VHS virus isolates in the region.

As a final step, before the project could start, we would need the support letters from the OIE Delegates of Denmark and South Korea on this project.
Then I will get the final approval on the twinning contract by our Director General.

Regards,
Gounalan.



Background

Approval from OIE headquarters




Background

Report to Vice-minister of ministry of Oceans and Fisheries



Project Procedure to Date

2015
= 2015. 7. Kick-off meeting in Copenhagen
4 N
\ y,

= 2015. 9. Education of diagnostic method to Ecuador inspector (ODA)

4 N




Project Procedure to Date

= 2015. 10.
- Obtaining the exclusive budget ($250,000/yr) for the OIE works
- Discussion and meeting on improvement of diagnostic tools for VHSV
in EAFP international conference

4 )

Dr. Taksdal Dr. Satu

Dr. Bergmann Meeting for Twinning project




Project Procedure to Date

= 2015. 10-11. International proficiency test from EU reference laboratory for fish

= 2015. 11. Meeting on the research for VHS diagnosis in Korea (TAIEX)
4 N

. J

= 2015. 12. Submission for ISO 17025 laboratory accreditation of VHS



Project Procedure to Date

= 2015. 12 - 2016. 2.
- Cooperation research in Copenhagen for 7 weeks
(for development of VHSV detection method using conventional PCR)
- meetings and final presentation for the research

-




Project Procedure to Date

2016

= 2016. 3. Additional cooperation research in Copenhagen for 1 week

= 2016. 4. Training course for OIE ref. lab. in Norway

4 )




Project Procedure to Date

= 2016. 4. Meeting on the research for VHSV diagnosis in Korea
15t International workshop on VHS in Korea

( N

\ S

= 2016. 5. Meeting with president (Dr. Ingo Ernst) and member (Dr. Joanne

Constantine) about OIE Twinning project between Korea and Denmark
( )

\ Dr. Ingo Ernst Dr. Joanne Constantine )




Project Procedure to Date

= 2016. 8. Second education of diagnostic methods to Ecuador inspector (ODA)

4 )




Project Procedure to Date

= 2016. 8. Obtained the ISO 17025 on VHS diagnostic methods

(Cell culture, Molecular techniques)
e p

\_ J

= 2016. 8. Submission of the annual report to the OIE headquarters



Project Procedure to Date

= 2016. 9. Transfer of all VHSV genotypes from the OIE reference laboratory (DTU)

on VHS to NFQS
4 ™
25 VHSV
isolates of
all genotypes
\. J

= 2016. 10. Meeting for OIE twinning project between Korea and Denmark in DTU
- The name of new conventional RT-PCR method for VHSV detection : 3F2R

4 )




Project Procedure to Date

= 2016. 10. Preparation of FTA cards for proficiency test using new 3F2R method
4 p

FTA cards for virus samples Prepared FTA cards for
\_ delivery to several institutes )

= 2016. 10-11. International proficiency test from DTU
= 2016. 12-2017. 1. Training to OIE regional representation for Asia and the Pacific

( )




Project Procedure to Date

2017

= 2017. 1. Proficiency test for check the reproducibility using 3F2R method
- CEFAS(UK), ANSES(France), [ZSVe(Italy), FLI(Germany), FRA(Japan)
DTU(Denmark), NFQS(Korea)

= 2017. 2. Consultations with OIE Tokyo office for activation of OIE activities and
discussion about 3F2R method with Dr. Crane and Dr. Moody (OIE experts)

a )

Group meeting of OIE aquatic animal experts D1scu§s10n about novel VHSV
\ detection method (KIM3F2R) j




Project Procedure to Date

= 2017. 2. Cooperation research with OIE reference laboratory for KHV (Japan)
- checked the reproducibility for VHSV detection using 3F2R
- standardization for fish diagnostic method using gene detection

( )

Co-research for KHV Discpssion With members of
fish diagnostic center in Japan




Project Procedure to Date

= 2017. 3. Meeting with general directors between NFQS and NVI (DTU)
4 )

. J

= 2017. 3. Experimental discussion with Ministry for primary industries of
New Zealand at the laboratory of NFQS

( )




Project Procedure to Date

= 2017. 3. Course on OIE and OIE Twinning Project to representatives from 16 countries
recipients of ODA by KOICA (March 2017)

( )

Presentation about the OIE Twinning
Project to students and researchers from 16
ODA recipient countries

Participants of the course in front of
the NFQS headquarters




Project Procedure to Date

= 2017. 4. Optimized the serological methods for VHSV detection
- neutralization method, ELISA and IFAT for VHSYV detection in NFQS

o finished to prepare all VHSV diagnostic methods in OIE manual

4 )

The confirmatory diagnostic
methods for VHS were all
prepared in NFQS.

(Cell culture, Antibody-based
assays, conventional RT-PCR
followed by sequencing and
Real-time RT-PCR method)




Project Procedure to Date

= 2017. 5. 2" International Workshop for VHS and rhabdoviral disease in Korea
- 40 people (Dr. Olesen from Denmark, Dr. Garver from Canada, Dr. Panzarin
from Italy, 7 Korean experts including FMD OIE reference laboratory
expert, other government researchers and graduate students)
- 16 topics and comprehensive discussion

4 N




Project Procedure to Date

= 2017. 5. Scientific meeting of VHS experts and tour of the aquatic animal
quarantine (AAQ) laboratory in NFQS

Discussion about the OIE diagnostic
manual and the results of the new
diagnostic tool for VHS

AAQ laboratory tour with Dr. Olesen
and Dr. Garver




Project Procedure to Date

= 2017. 5. Participation in OIE General Assembly and Aquatic Commission
pre-meeting

Group photo of the Korean delegation Aquatic Commission pre-meeting




Project Procedure to Date

= 2017. 5. Participation at OIE general assembly and discussion with Dr.
Ingo and members of aquatic animal commission about OIE Twinning
Project between Korea and Denmark

= 2017. 5. Teams meeting of OIE Twinning projects between IHN (China & USA)
and VHS (Korea & Denmark) at the OIE general assembly

a N

Information exchange between Photo with Dr. Hong Liu in OIE
Dr. Hong Liu and Dr. Kim general assembly




Project Procedure to Date

= 2017. 5. Oral presentation (Novel 3F2R method) on EURL annual workshop at

Copenhagen
f \
\ y
= 2017. 6. Oral presentation (Novel 3F2R method) on ISVLV international conference in
Budapest




Project Procedure to Date

= 2017. 6. Discussion of Dr. Kim and Dr. Kurath on the Korean IHNV at the ISVLV
4 )

Photo of Dr. Gael Kurath and Dr. Kim

Discussion about research data of
Korean IHNV




Project Procedure to Date

= 2017. 7. Submission of annual report of OIE Twinning project to OIE headquarters

= 2017. 8. Oral presentation at OIE Twinning Project workshop between Japan and
Indonesia on koi herpesvirus in Bali
- Presentation about the status of the OIE Twinning project between Korea
and Denmark
- The status of KHV research in Korea

( )




Project Procedure to Date

= 2017. 9. Oral presentations (3 Topics) at the 18™ International Conference
on disease of fish and shellfish in Belfast
- Detection of viral DNA, mRNA and infectivity in koi fin (KF-1) cells
infected with different concentration of KHV
- Comparison of susceptibility of KHV between koi carp and ginbuna
- Development and validation of a novel RT-PCR method for VHSV detection

a4 N




Project Procedure to Date

= 2017. 10. Meeting for summary about activities of OIE Twinning Project
in Denmark




Project Procedure to Date

= 2017.9 ~ 11. Cooperation research about Korean IHNV and new diagnostic
method for VHS in Denmark for 7 weeks




Project Procedure to Date

= 2017. 12. Finalization of OIE Twinning Project between Korea and Denmark
( )

\ J
= 2017. 12. Memorandum of Agreement (MOA) between NFQS and NVI of Denmark
( )




= 2017. 12. Submission of Proposal for amendments in the Chapter 2.3.10 on VHS
in the OIE Aquatic Manual

Agquatic Animals Health Standards Commission
OIE Organisation Mondiale de la Santé Animale

World Organisation for Animal Health

12, rue de Prony 75017 Paris, France Finally we would like to remove the recommendations of using the direct immunochemical

methods (ELISA and IFAT) on fish tissue for surveillance purpose as these methods cannot meet the

th
Kgs Lyngby December 18 2017 expected requirements for sensitivity and specificity.

The key references to these proposals for amendments are attached and we sincerely hope that the
To the OIE Aquatic Commission, changes can be done within short time as the need for changing especially the conventional RT-
PCR. given in the VHS chapter of the OIE Aquatic Manual is acute.

Proposal for amendments in the Chapter 2.3.10 on Viral haemorrhagic Yours sincerely
septicaemia (VHS) in the OIE Aquatic Manual

There is a serious need to make some changes in Chapter 2.3.10 Viral Haemorrhagic Septicaemia ) L z AL '
in the Manual of Diagnostic Tests for Aquatic Animals, 7" Edition. The changes are important due Hy«mﬁhﬁ Jun Kim and Niels‘]ﬂ'l’g {Olesti
to the fact that the conventional RT-PCR for detection of VISV given in the chapter do not react or !
react poorly with VHS V- genotype IVa, one of the major genotypes of this virus, in addition the RT-

PCR presently recommended in the Manual often gives false positive reactions with fish cell Niels -I:'rruan Olesen
cultures. Therefore significant efforts have been put into the development and validation of a Department for Diagnostic and Scientific Advice
conventional RT-PCR. that react equally well with all genotypes of VHSV and that do not produce EE"@',;:::: Exfmw for Fish Diszases
false positive amplicons. This work was conducted as part of an OIE Twining project between the ‘DA Roference laboralory for VHS
OIE Reference Ln?oratory for VIS at DTU in Denmark and the National Fishery Products Quality Technical Unlversity ot.Denmark n]‘u
Manapement Service in South Korea. The study was submitted in October 2017 for publication in National Veterinary Institute
. . . isiting adrass: Mall adress; —
Aquaculture and is expected to be published first 2018 (manuscript attached as Annex 2). Kemitorvet Henrk Dams All&, -—
Building 202, Room 4230 Buildning 205 B hand
The validation was performed according to the given OIE recommendation and the new method é?;i"ff‘s Iégre‘&?w %’:ﬁggg‘m- binaby
was shown to be as sensitive and specific as a previously validated real-time RT-PCR (Janstrup et "M“?; 45 20244310
al. 2013) and as the commonly used cell culture methods for VHSV. v gurl-fish.eu
We therefore recommend that the method described in the present chapter is replaced by this new EiT;.T’fﬂ.'.'.‘!a'é':?; m;:’a‘k
method, as proposed in the table below where the changes are highlighted. Tel: +82-51-400-5653, Fax. B2-51-400-5655

National Fishery Products Quality Management Service,

. . . . . 337, Hasyang-ro, Yeongdo-gu, Busan, G06-080, Republic of Korea
In addition we would like to use this cccasion to recommend that surveillance for VHS can be
conducted by traditional cell culture technique or by real-time RT-PCR as described in Jonstrup et
al 2013, This real-time RT-PCR was fully validated and tested according to OIE protocols and was
subsequently examined in a large survey conducted in US (Janet Warg et al 2014a and Warg et al.
2014b) concluding that the Jonstrup et al. one step protocol is the most sensitive, specific and robust
PCR based method and should be recommended for surveillance of VISV, The other real-time RT-
PCR described by Garver et al. and presently given in the Manual is almost as sensitive and specific
as the Jonstrup et al. RT-PCR but is a 2-step method that should not be recommended for
surveillance purpose due to risks of cross contaminations,




Activities (2015-2017) of OIE Twinning Project

between Korea and Denmark

Research

Research Paper
International : 6
Domestic : 2

Book for aquatic diseases : 1

Patent : 3

Poster Presentation : 9
International : 7
Domestic : 2

Oral Presentation (2016~2017)
International : 16

Setting of laboratory

ISO/IEC 17025

Molecular techniques
Cell culture method

Serological tests

Neutralization test
ELISA
IFAT

Laboratory Setting
by OIE standard

International activities

Scientific meeting : 25 times

Collaboration agreements : 5

Proficiency tests (EU) : 4 times

OIE conference : 8 times

General Assembly : 5
Focal point seminar : 1
Reference Lab : 2

International Workshop : 4

EURL workshop : 1
NFQS workshop : 2
Japan-Indonesia : 1



Project Procedure to Date

Table of Contents
Summary of activities of relevance to the status of OIE Reference Laboratory .o, 3
1. Name of expert 3
1. Name and address of laboratory L
3. Name of the Head of laboratory (Responsible Official) 10
4. Legal and budgetary provisions that assure the sustainability and functioning of the laboratory .10
5. Certificates of accreditation to the ISO 17025 10
6. Experience in diagnostic testing for the disease according to the OIE standards nationally and
internationally 10
7. .;k'ddilinnn] information on experience in diagnostic technigues, epidemiology and control of the "
8. Experience in standardization and validation of diagnostic tests 13
9. Reagent production capability 15
L. Capability for timely international shipment and receipt of samples in accordance with require-
ments for postage and packaging of biological materials described in the OIE Manual of diag-
nostic fests and vaccines for Terrestrial animals and the OIE Aquatic Animal Health Code - ............. 17
11. Guarantees that the staff respect the confidential nature of certain subjects, resulis, or
communications 17
12. List of completed research and methods development projects on the disease ...
13. List of inter-laboratory proficiency tests that the laboratory regularly organizes and
participates in 18
14. List of collaboration agreements with other laboratories, centers or organizati 18
15, Training and consultation experience for the disease in the last 2 years 1%
16. List of scientific ings 19
17. Contribution to the reference document “Level of Diagnosis Test Manual on Aquatic Animal
Disease™ 20
Appendix L1 Activities of Dr. Hyoung Jun Kim
Appendix II:  General information on National Fishery Products Quality Management
Service (NFQS), Korea
Appendix III:  Collaboration agreements with other laboratories and centers
Appendix IV:  Photographs of international trainings and consultations
Appendix V@ Photographs of scientific meetings







To use, promote and disseminate
diagnostic methods validated
according OIE Standards
(confirmatory diagnosis)

To develop reference material in
accordance with OIE requirements, and
implement and promote the application of
OIE Standards

To develop, standardise and validate
according to OIE Standards new
procedures for diagnosis and control of the
designated pathogens or diseases;

To provide diagnostic testing facilities, and,
where appropriate, scientific and technical
advice on disease control measures to OIE
Member Countries

To carry out and/or coordinate scientific
and technical studies in collaboration with
other laboratories, centres or organisations

Terms of OIE reference laboratory

To collect, process, analyse, publish and
disseminate epizootiological data relevant
to the designated pathogens or diseases

To provide scientific and technical training
for personnel from OIE Member Countries

To organise and participate in scientific
meetings on behalf of the OIE

To maintain a system of quality assurance,
biosafety and biosecurity relevant for the
pathogen and the disease concerned

To establish and maintain a network with
other OIE Reference Laboratories
designated for the same pathogen or
disease and organise regular inter-
laboratory proficiency testing to ensure
comparability of results

To organise inter-laboratory proficiency
testing



Standards of OIE diagnostic manual for definite diagnosis of VHS

Molecular techniques Virological techniques
Conventional RT-PCR method Cell culture method
Sequencing analysis CPE observation
Real-time qPCR and etc. Infection trial and etc.

Definition of
the diseases

Serological techniques Histopathological techniques

Neutralization Tissue preparation

ELISA Electron or Microscopical
Histopathological

IFAT and etc. )
observation



Detail plans of new OIE reference laboratory for VHS

Activities for employ of experts (Serologist, Histo-pathologist, Molecular biologist)

Open Homepage (website) for OIE reference laboratory

International Education Program (September every year)

Cooperation research with OIE reference laboratories

Research for validation of diagnostic tools for aquatic animal diseases

Establishment of facility for infection trial

Participation and host of Proficiency test

Host the International Workshop every year




y

Development of a novel one-step reverse
transcription PCR method for detecting
viral haemorrhagic septicaemia virus

H. J. Kiml* A. Cuenca? & N. J. Olesen?

"National Fishery Products Quality Management Service, Busan, Korea

?National Veterinary Institute, Technical University of Denmark, Frederiksberg
C, Denmark

OIE Twinning project on VHS I

between Denmark and Korea


http://www.oie.int/eng/en_index.htm

Background

= Conventional PCR is regularly used for detection and genotyping
of pathogens.



Background

* However, I found a low sensitivity (10,000 folds) for detection of
VHSV IVa isolates using the conventional RT-PCR described in
the current OIE aquatic manual (VN primer set).



Background

I i

* And, non-specific bands with fish cell lines were often observed
when using the OIE RT-PCR.

- In particular, these non-specific bands showed sizes very
close to the positive VHSV control bands.



Background

* Thus, a novel conventional RT-PCR (3F2R) have been developed
and validated for detection of all genotypes of VHSV.



For New Primer Design

* Investigation of primer sets for VHSV gene detection 1n
37 published articles.
- Result : No primer set matched all VHSV genotypes

« Candidate primers for 5 regions were designed using
136 VHSV N gene from NCBI and EURL Genbanks.



1 VHSV N gene ORF 1215

1F 3F 2R
| — ] -
436 - ATGATCAAGTACATCACCAA - 455 658 - GGGACAGGAATGACCATGAT - 677 = 955 - CTGGAGGGGATCAAGGTGACAGA - 977
2F IR
—3 -

559 - CAGAAGATCACCAAGGCCCTCTA -581 883 - AATGACAACTCCAAGATCTC - 902

1F
436 - ATGATCAAGTACATCACCAA - 455 // \\

436 - ATGATCAAGTACATCAACAA - 455 BC06-89-1 isolate (only) . : :
436 - ATGATCAAGTACATCACTAA - 455 Fil3 isolate (only) I RT-PCR using 5 primer sets
3F 1 set: 1F & 1R =456 bp
658 - GGGACAGGAATGACCATGAT - 677 2 set : IF & 2R =541 bp
658 - GGGACGGGAATGACCATGAT - 677 , B
two isolates : 99-292, BC02-235 3set:2F & IR=418 bp
4 set : 2F & 2R =343 bp

2F S5set:3F&2R=319Db
559 - CAGAAGATCACCAAGGCCCTCTA -581 \\ p//

559 - CAGAAGATCACAAAGGCCCTCTA -581 GH40 isolate (only)
559 - CAGAAGATCACCAAAGCCCTCTA -581 VHS I'Va KJ2008 (only)

BN : Complete match with all isolates




VHSV RT-PCR: 5 primer sets tested at 4 annealing temperatures

® @ ® @

Materials and Methods
- Template : spleen from
challenged flounder
with VHSV KJ2008 (IVa)
- RNA extraction and RT-PCR
- PCR condition :
® ® OIE manual (VN primer set)

@03 ®6G®

-2 2F2R & 3F2R primer sets amplified VHSV IVa at all temperatures.



RT-PCR titration results for selection of one primer set

VHSV IVa type RNA (10 folds dilution) VHSV [Va type RNA (10 folds dilution)

- 3F2R primer set showed higher sensitivity than 2F2R.
So, the 3F2R primer set was selected.



Influence of 3F2R RT-PCR from various primer companies

Primer set from 6 companies tested :

M1234560¢C

M : 50 bp DNA size marker,

Lane 1-5 : each Korean companies
Lane 6 : Denmark company

C : Negative control

—> No effects of different primer companies.



The Specificity test of RT-PCR using 3F2R primer set
on heterologous viruses

Lane 1 : Positive control
M12 3456789 10 C
5\ Lane 2 : IHNV F-32/87
S = Lane 3 : IHNV |-4008
IHNV v [ V¥
. /_Gv f svcv\ Lane 4 : I[HNV DW
9 Heterologous BirnaV ~ PFR G Lane 5: IHNVBC
- Lane 6 : Birnavirus Il
VITUSEsS Lane 7 : LGV
Lane 8 : PFR

Lane 9 : SVC 56/70 Fijan
Lane 10 : KHV H361
C : Negative control

- No bands showed on 9 heterologous virues.



Non-specific reactions of RT-PCR using 3F2R primer set on
tissue samples from normal rainbow trout, Atlantic salmon
and olive flounder

I\/IP123456C 7891011 MPC

Rainbow Atlantic
) trout  salmon
Non-infected

fish samles

- No bands showed in tissue samples from 3 fish species.



RT-PCR using 3F2R primer on samples fromVVHSYV infected fish

Atlantic salmon IP infection Rainbow trout bath infection
VHSV la (10 fish) VHSV la (10 fish)
VHSV la
challenged
fish
Atlantic salmon IP infection Rainbow trout IP infection
VHSV IVa (10 fish VHSV IVa (10 fish
VHSV [Va S a (10 fish) S a (10 fish)
challenged
fish

- It was confirmed that only specific bands were observed using
the 3F2R primer set on VHSV fish infected samples.



RT-PCR using 3F2R primer on samples fromVHSV | subtypes
Infected rainbow trout

- It was confirmed that only specific bands were observed
using the 3F2R primer set on samples from rainbow trout
Infected with VHSV sub-type la, Ic, Id and le.



Summary 1

A highly sensitive primer set was selected
among several new candidate primers.

« Reaction conditions were established for this
conventional RT-PCR without non-specific
reactions 1n fish, fish cell lines or with
heterologous viruses.



Comparison of sensitivities of several methods

 Real-time RT-PCR (Jonstrup et al. 2013)

 OIE conventional RT-PCR

e 3F2R conventional RT-PCR

e (Cell cultures for virus titration(rcmso)



Selection of 6 VHSV isolates
representing all major genotypes

Genotype Isolate name Source of isolate Used cell lines
Ia DK-3592B Lorenzen et al. (1993) BF-2
Ib DK-1p8 Mortensen et al. (1999) BF-2
II DK-1p52 Mortensen et al. (1999) FHM
1 DK-4p168 Mortensen et al. (1999) EPC
[Va KJ2008 Kim & Kim (2011) EPC
IVb  MIO3, Lakes St. Clair, MI Elsayed et al. (2006) EPC

- The 6 VHSV isolates used for comparison of sensitivities using several detection
methods.



RT-gPCR titrations from 6 VHSV isolates representing all genotypes
VHSV genotype la VHSV genotype Ib

(detected until 10 dilutions) (detected until 105 dilutions)
(CT value) (CT value)
2272 ) oo 2320
29.41 30.09
32.68 33.63
36.03 36.65
38.52 41.76
(dilutions) 10 102 103 10+ 10510 (dilutions) 10 102 103 10+ 105 10

VHSV genotype |1 VHSV genotype 11

(detected until 107 dilutions) (detected until 107 dilutions)
(CT value) (CT value)
19.88 23.05 18.32 2153
26.54 24.85
29.97 28.34
33-§g 1 31.82
o "738.88 354555 09
(dilutions) 101 102 10 104 105106107 (dilutions) 10t 102 10-3 10 10-510 107

VHSYV genotype IVa VHSV genotype IVb

(detected until 10-" dilutions) (detected until 107 dilutions)
(CT value) (CT value)
2272, oo 15.98
29.41 19.08
36.03 26.08
29.46
39.52 32.%& o
(dilutions) 10 10 10 104 10 10 107 (dilutions) 10 102 10 10 10510107

- In this results, the viral genes were detected at dilutions between 10> and 10,



OIE VN primer RT-PCR on titrations from 10-? to 108 of 6 VHSV
Isolates representing all genotypes
VHSV genotype 1a (107) VHSV genotype Ib (10-°) VHSV genotype 11 (107)

Dilutions Dilutions Dilutions
M 102103 10% 105 106 107 108 C M 102 103 10* 105 106 107 108 C M 102103 10% 105 106 107 108 C

e~ —| e | S ]

(10°5) ~ (109) (107)

VHSV genotype III (107)  VHSV genotype IVa (10°)  VHSV genotype IVb (10-9)

Dilutions Dilutions Dilutions
M 102103 10* 105 106 107 10% C M 102 103 10% 105 106 107 108 C M 102 103 10* 105 106 107 108 C

Spee-- | €l - -]

(10°7) (103) (10)

- The viral genes were detected at dilutions between 102 and 10-.
- The OIE VN primer only detected VHSV IVa at a very low level.



3F2R primer RT-PCR on titrations from 10-? to 10-8 of 6 VHSV isolates
representing all genotypes

VHSYV genotype Ia VHSV genotype Ib (10-°) VHSV genotype 11 (107)

Dilutions Dilutions
M 102 10% 10* 105 106 107 108 C M 102 10% 10* 105 106 107 108 C

Dilutions
M 102103 10 105 106 107 108 C

~  (10%)

= (107

VHSV genotype III VHSV genotype IVVa (107) VHSV genotype IVb (10-7)

Dilutions Dilutions Dilutions
M 102 10% 10* 105 106 107 108 C M 102 10° 10* 105 106 107 10 C M 102103 10* 105 106 107 10% C

(107) = (10°7) = (107)

- GEb G S o — D GED G e=m -~ — D D NS S

—> The viral genes were detected at dilutions between 10 and 10-.
= The 3F2R primer set detected all VHSV at high level.



Summary 2

Sensitivities of 3 RT-PCR and cell culture for
detection of VHSV.

: Conventional  Conventional
VHtSV Cell culture Eﬁ;gge RT-PCR using RT-PCR using

genotypes OIE primer 3F2R primer
la -6 -6 -5 -6
Ib -5 -5 -5 -5
I -7 -7 -7 -7
1 - - 10,000 -/ 10,000 -/
1Va -7 -7 folds low _3 folds low -7
Vb -7 -7 -6 -7

- It was concluded that the sensitivity for all genotypes were at the same level
when using cell culture, real-time RT-PCR and the conventional 3F2R RT-
PCR. While it was lower for the OIE VN RT-PCR.



The 80 VHSV Isolates for specificity test of 3F2R

RT-PCR
Genotypes and subtypes Isolate numbers

| 1-2
la 3-18
Ib 19 - 32
Ic 33-35
Id 36 - 38
le 39 -40
1 41 - 44
lla 45 - 54
11b 55
IVa 56 - 74
IVb 75-79
IVc 80




3F2R primer RT-PCR on 80 VHSV isolates

Isolate num. 1-9 Isolate num. 10 - 18 Isolate num. 19 - 27

Isolate num. 28 - 36 Isolate num. 37 - 45 Isolate num. 46 - 54

Isolate num. 55 - 63 Isolate num. 64 - 72 Isolate num. 73 - 80

- Clear and unique amplicons were observed for all 80 VHSV isolates
representing a worldwide collection of all known genotypes and subtypes.



’——————————————\

Phylogenetic analysis of all amplicons from 80 VHSV isolates

”___““r__________'?_____-:.:\ (319bp, N gene)
__________ - 1
______ I

[ ) |

1 | I

| : :

‘““:_'_': Genotype | i —> Sequencing of the PCR products can be
,..'.....'.‘:'-J i useful to assess the genotypes of VHSV.
| _,Ic

o :
I
/
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Inter-laboratory proficiency test (PT)
of 3F2R RT-PCR

» To assess the reproducibility and robustness of the 3F2R conventional
RT-PCR by an inter-laboratory proficiency test among 9 selected

laboratories were conducted.

[Italy (1ZSVe), France (ANSES), UK (CEFAS), Germany (FLI, two laboratory),

Denmark (DTU), Japan (NRIA, two laboratory), Korea (NFQS)]



Sample preparation (10) on FTA cards

e« 6 VHSV samples : VHSV 1, Ib, 11, III, IVa, IVb
e 3 heterologous virus : IPNV, HRV, IHNV

* 1 control : only normal cell culture medium

The viral supernatants were dropped on
FTA cards (Whatmann Company).



What is FTA cards ?

Chemical formula on the cards
— lysis cell membrane and denature protein on contact
— Nucleic acids : entrapped, immobilised and stabilised

Advantage of FTA cards

— protect nucleic acids from nucleases, oxidation, UV
damage and microbial and fungal attack

— inactivation: infectious pathogens

— stable for storage at room temperature



Preparation of FTA cards for inter laboratory
Proficiency test

Put on FTA cards (10 samples) Packaging the 5 cards
(1-10 samples)



SOP for 3F2R

SOP for detection of VHSV by the “3F2R” conventional RT-PCR. " REAGENTS -

1) Isolation of RNA «

*

Qiagen RNeasy minikit from Qiagen. 70% ethanol, 2-mercaptoethanolo

= AIM-
2) New conventional RT-PCR.
To assess the reproducibility of a novel conventional RT-PCR for detection of viral hemorrhagic ) :
septicemia virus (VHSV) by an inter-laboratory proficiency test among 6 selected laboratories using Qiagen Onestep RT-PCR kit, Forward primer (VHSV 3F), Reverse primer (VHSV 2R).
the Kim3F2R primer set.« Takara S0bp marker, loading dye, agarose gel
= BACKGROUND- = Primer sequence : VHSV 3F 5° - GGG-ACA-GGA-ATG-ACC-ATG-AT -3°, »
Conventional RT-PCR is typically used for detecting VHSV and for genotyping the virus. However, VHSV 2R 5°- TCT-GTC-ACC-TTG-ATC-CCC-TCC-AG -3 «

using the primers and procedures given in the VHSV chapter of the OIE Aquatic Manual we found a

low sensitivity for detection of VHSV IVa isolates. In addition, non-specific reaction with fish cell « METHODS .
lines was often observed when using the OIE RT-PCR. Thus, there was a need for improvement of the
VHSV conventional RT-PCR given in the OIE Diagnostic Manual with regard to specificity and

All procedures should be carried out on ice or in a cooler in a laminar airflow cabinet. «

sensitivity in order to detect all VHSV genotypes and to remove the non-specific reactions due to fish N

cell lines. « RNA EXTRACTION from FTA cards «

Candidate primers from 5 regions of the VHSV nucleoprotein (N) gene were tested, and a highly . . . .
. i . i . 1. For the RNA extraction, all work should be performed on ice, using gloves.-
sensitive primer set (Kim3F2R) was selected among these. The reaction conditions of the selected
primer set were established and no non-specific reactions in fish, fish cell lines or with heterologous 2. With help of scalpel blade or scissors cut out a small piece (approximately 0.5 cm in diameter)
viruses were observed. The sensitivity of new RT-PCR was tested in parallel with cell cultivation, the
“Jonstrup et al.” RT-qPCR, and the conventional OIE VN RT-PCR. It was concluded that the

sensitivity for all VHSV genotypes wasere at the same level when using cell culture, qPCR, and the

from the area where the sample has been adsorbed (within the large circle drawn on the card) and

placeitina 1.5 mL tubeo

new conventional RT-PCR except for conventional OIE VN RT-PCR. The novel RT-PCR was 3. Add 500 plRLT buffer (lysis buffer) and 5 pl of 2-mercaptoethanol in the tube* and mix
following tested on 80 VHSV isolates representing a worldwide collection of all known genotype and thoroughly by pipetting up and down at least 5 times. Hereafter place the tube on a tilt table for
subtypes, where it produced clear and unique amplicons for all 80 isolates. « one hour at room temperature.«

->We sent the SOP and FTA cards for assesment of 3F2R primer
RT-PCR to selected 9 laboratories.



Analysis methods

Cutting of FTA cards Cut into small pieces and
mixed lysis buffer

Elution and RNA extraction from the FTA cards
Real-time RT-PCR for VHSV detection
RT-PCR using VN (OIE) primer set for VHSV detection

RT-PCR using 3F2R primer set for VHSV detection



gRT-PCR results using Jonstrup et al. method

Sample
FT&

FTa 2
FTa 3
FTa 4
FTA R
FTAB
FTAY
FTA B
FTa g
FTa 10

CT value Sample

Cg .
>| 24 72

> M4

>[E017]

> N/

S1
S2
S3
S 4
S5
S6
S 7
S8
S9

S10

Isolate VHSV genotypes

DK-F1 Genotype |
IPN SP
DK-1p52 Genotype 11
HRV8401
Goby 1-5 Genotype Vb
JF-JFOOEhi Genotype 1Va
[HN 32/87
DK-4p168 Genotype |11
Medium (cell control BF-2)
DK-1p8 Genotype Ib

Positive results : Sample 1, 3, 5, 6, 8, 10



gRT-PCR results using Jonstrup et al. method

CT value Sample Isolate VHSV genotypes

[ sample [0 [ ca 9]
FTa 1 >[ze7z] s1 DK-F1 Genotype |
FTa 2 > Nl/a S2 IPN SP
FTa4 3 >E17]  S3 DK-1p52 Genotype I
FTa 4 > [/4 S4 HRVR8401
FT& 5 S5 Goby 1-5 Genotype IVb
FT& B S6 JF-JFOOEhi Genotype IVa
FTA7 S7 [HN 32/87
FTa 8 S8 DK-4p168 Genotype 111
FTa 3 S9 Medium (cell control BF-2)
FTa 10 S10 DK-1p8 Genotype Ib

Almost same level of viral RNA : 5, 6, 8



Conventional RT-PCR results using OIE VN primer

M 12345678 910N

Not detected

~ 505bp

M : 50 bp DNA marker

1. DK-F1(Genotype I) 2. IPN SP 3. DK-1p52 (Genotype II) 4. HRV8401
5. Goby 1-5(Genotype IVb) 6. JF-JFOOEhi(Genotype IVa) 7. IHN 32/87

8. DK-4p168(Genotype III) 9. Medium (cell control BF-2)
10. DK-1p8(Genotype Ib)

Positive results : Sample 1, 3, 5%(8, 10



Conventional RT-PCR results using 3F2R primer

~ 319bp

M : 50 bp DNA marker

1. DK-F1(Genotype I) 2. IPN SP 3. DK-1p52 (Genotype 1) 4. HRV8401
5. Goby 1-5(Genotype 1VVb) 6. JF-JFOOEhi(Genotype 1Va) 7. IHN 32/87

8. DK-4p168(Genotype I11) 9. Medium (cell control BF-2)
10. DK-1p8(Genotype 1b)

Positive results : Sample 1, 3, 5, 6, 8, 10



Summary of the PCR results from 9 laboratories

success

1 (Macherey Nagel Nucleospin Virus &
Invitrogen superscript II1 one-step RT-
PCR)

Success
2 (Qiagen Rneasy Mini Kit &
Qiagen Onestep RT-PCR Kit)

Success
3 (QIAamp Viral RNA mini kit &
Qiagen Onestep RT-PCR Kit)

Fail

4 (EZ-1 RNA tissue mini kit & EZ-1

BioRobot & Two step RT-PCR
using MMLYV and Go-Taq)

=

Success (qPCR, Jonstrup et al method)
(Invitrogen superscript III one-step qRT-PCR)

Success (qPCR, Jonstrup et al method)
(Qiagen QuantiTect RT Kit)

Success (Sequencing and genotyping)

ND

One laboratory did not detected all VHSV isolates, it seems that the RNA
extraction from FTA cards was not conducted smoothly.



Summary of the PCR results from 9 laboratories

Lab.
Number

gPCR or Sequencing

3F2R
Conventional PCR

Success
5 (QIAamp Viral RNA mini kit &
Qiagen Onestep RT-PCR Kit)

Success
6 (Macherey Nagel Nucleospin Virus &
Qiagen Onestep RT-PCR Kit)

Success
7 (Qiagen Rneasy Mini Kit &
Qiagen Onestep RT-PCR Kit)

Success
8 (Qiagen Rneasy Mini Kit & Invitrogen
superscript III one-step RT-PCR)

Success

9 (Qiagen Rneasy Mini Kit & Invitrogen
superscript 11l one-step RT-PCR)

(option)

ND

Success (qPCR, Jonstrup et al method)
(Qiagen QuantiTect RT Kit)

Success (qPCR, Jonstrup et al method)
(Qiagen QuantiTect RT Kit)

ND

ND

However, other 8 laboratories were sucessfully confirmed the
reproducibility of 3F2R primer set.



Conclusions

« Specificity of the novel 3F2R method was confirmed
on organ materials from fish samples and large
numbers of viruses.

» The reproducibility and robustness of 3F2R method
were confirmed by 8 of 9 laboratories.

 Finally, we suggest that the 3F2R primer set shall
replace the current primer set recommended In the
OIE manual for detection of VHSV by conventional
RT-PCR.



Thank You |



Thank you !!



