
Hyoung Jun Kim

National Fishery Products Quality Management Service, Korea

A newly designated expert of OIE reference laboratory for VHS 

Welcome  to NFQS



Background

Viral Haemorrhagic Septicaemia (VHS) ?



Background

Global distribution of VHSV (Genotype I, II, III, IV) 

VHSV genotype

VHSV 

IVa type 

in Asia
VHSV subtypes

I : Ia, Ib, Ic, Id, Ie II

III : IIIa, IIIb IV : IVa, IVb, IVc, 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 in Denmark
Leader of OIE ref. lab accreditation 

project in Korea
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Application of the OIE Twinning project between Korea and Denmark



Background

Application of the OIE Twinning project between Korea and Denmark



Background

Approval from OIE headquarters



Background

Report to Vice-minister of ministry of Oceans and Fisheries



Project Procedure to Date

☞ 2015. 7. Kick-off meeting in Copenhagen

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

2015



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 

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)                

☞ 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. 3. Additional cooperation research in Copenhagen for 1 week

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

2016



Project Procedure to Date

☞ 2016. 4. Meeting on the research for VHSV diagnosis in Korea
1st International workshop on VHS in Korea

☞ 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)



Project Procedure to Date

☞ 2016. 8. Obtained the ISO 17025 on VHS diagnostic methods
(Cell culture,  Molecular techniques)

☞ 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

☞ 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   

25 VHSV 
isolates of 
all genotypes



Project Procedure to Date

☞ 2016. 10. Preparation of FTA cards for proficiency test using new 3F2R method

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

FTA cards for virus samples Prepared FTA cards for 
delivery to several institutes



Project Procedure to Date

☞ 2017. 1. Proficiency test for check the reproducibility using 3F2R method
- CEFAS(UK), ANSES(France), IZSVe(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)

2017

Group meeting of OIE aquatic animal experts Discussion about novel VHSV 
detection method (KIM3F2R)



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 Discussion with members of 
fish diagnostic center in Japan



Project Procedure to Date

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

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



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

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)

☞ 2017. 4. Optimized the serological methods for VHSV detection 
- neutralization method, ELISA and IFAT for VHSV detection in NFQS
♣ finished to prepare all VHSV diagnostic methods in OIE manual



Project Procedure to Date

☞ 2017. 5. 2nd 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 



Project Procedure to Date

AAQ laboratory tour with Dr. Olesen 
and Dr. Garver

Discussion about the OIE diagnostic 
manual and the results of the new 

diagnostic tool for VHS

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



Project Procedure to Date

Group photo of the Korean delegation Aquatic Commission pre-meeting

☞ 2017. 5. Participation in OIE General Assembly and 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

Information exchange between 
Dr. Hong Liu and Dr. Kim

Photo with Dr. Hong Liu in OIE 
general assembly



Project Procedure to Date

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

☞ 2017. 6. Oral presentation (Novel 3F2R method) on ISVLV international conference in                                         
Budapest



Project Procedure to Date

Photo of Dr. Gael Kurath and Dr. Kim

Discussion about research data of 
Korean IHNV

☞ 2017. 6. Discussion of Dr. Kim and Dr. Kurath on the Korean IHNV at the ISVLV



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 18th 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



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

☞ 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



Activities (2015-2017) of OIE Twinning Project 

between Korea and Denmark

Research Setting of laboratory International activities

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

ISO/IEC 17025

Molecular techniques

Cell culture method

Serological tests

Neutralization test

ELISA

IFAT 

Laboratory Setting

by OIE standard

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





Terms of OIE reference laboratory

• 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

• 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

Serological techniques Histopathological techniques

Definition of 
the diseases

Conventional RT-PCR method

Sequencing analysis

Real-time qPCR and etc.

Cell culture method

CPE observation 

Infection trial and etc.

Neutralization

ELISA

IFAT and etc.

Tissue preparation

Electron or Microscopical

Histopathological 

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

Cooperation research with OIE reference laboratories

International Education Program (September every year)

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



H. J. Kim1*, A. Cuenca2 & N. J. Olesen2

1National Fishery Products Quality Management Service, Busan, Korea 
2National Veterinary Institute, Technical University of Denmark, Frederiksberg 

C, Denmark

OIE Twinning project on VHS 

between Denmark and Korea

Development of a novel one-step reverse 

transcription PCR method for detecting 

viral haemorrhagic septicaemia virus

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


Background

▪ Conventional PCR is regularly used for detection and genotyping 

of pathogens.



▪ Conventional PCR is regularly used for detection and genotyping 

of pathogens.

▪ 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



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

▪ However, we found a low sensitivity for detection of VHSV 
IVa isolates using the conventional RT-PCR described in 
the OIE aquatic manual (VN primer set). 

▪ 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. 

+ <  E  P  C  > <RTG><FHM> - + <  CHSE  ><  BF-2  > -

Background



▪ Conventional PCR is regularly used for detection and genotyping 

of pathogens.

▪ However, we found a low sensitivity for detection of VHSV IVa 

isolates using the conventional RT-PCR described in the OIE 
aquatic manual (VN primer set). 

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

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

Background



For New Primer Design

• Investigation of primer sets for VHSV gene detection in 
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.   



883 - AATGACAACTCCAAGATCTC - 902

955 - CTGGAGGGGATCAAGGTGACAGA - 977436 - ATGATCAAGTACATCACCAA - 455 

559 - CAGAAGATCACCAAGGCCCTCTA -581

658 - GGGACAGGAATGACCATGAT - 677

1 1215

1F
436 - ATGATCAAGTACATCACCAA - 455 
436 - ATGATCAAGTACATCAACAA - 455   BC06-89-1 isolate (only)
436 - ATGATCAAGTACATCACTAA - 455   Fi13 isolate (only)    

2F
559 - CAGAAGATCACCAAGGCCCTCTA -581
559 - CAGAAGATCACAAAGGCCCTCTA -581  GH40 isolate (only)
559 - CAGAAGATCACCAAAGCCCTCTA -581  VHS IVa KJ2008 (only)

3F
658 - GGGACAGGAATGACCATGAT - 677
658 - GGGACGGGAATGACCATGAT - 677

two isolates : 99-292, BC02-235

: Complete match with all isolates

1F

2F

2R

1R

3F

VHSV N gene ORF

RT-PCR using 5 primer sets 

1 set : 1F & 1R = 456 bp 
2 set : 1F & 2R = 541 bp
3 set : 2F & 1R = 418 bp
4 set : 2F & 2R = 343 bp
5 set : 3F & 2R = 319 bp

☞



Materials and Methods

- Template : spleen from 
challenged flounder
with VHSV KJ2008 (IVa)

- RNA extraction and RT-PCR
- PCR condition :

OIE manual (VN primer set)

① ② ③ ④

⑤ ⑥

1F & 1R 1F & 2R 2F & 1R

2F & 2R 3F & 2R
Negative 

control

VN

45  50  55  60

Annealing temp.

45  50  55  60

Annealing temp.

45  50  55  60

Annealing temp.

45  50  55  60

Annealing temp.

45  50  55  60

Annealing temp.

② ③ ④ ⑤ ⑥

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

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



2F2R primer                                       3F2R primer

10-2 10-3 10-4 10-5 10-6 10-7 10-8 C M

RT-PCR titration results for selection of one primer set

→3F2R primer set showed higher sensitivity than 2F2R. 

So, the 3F2R primer set was selected.

+  +  +  +  +   - -

-

+  +  +  +  +  + -

-

10-2 10-3 10-4 10-5 10-6 10-7 10-8 C   

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



Influence of 3F2R RT-PCR from various primer companies

Primer set from 6 companies tested :

M 1  2  3  4  5  6  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
Lane 2 : IHNV F-32/87
Lane 3 : IHNV I-4008
Lane 4 : IHNV DW
Lane 5 : IHNV BC
Lane 6 : Birnavirus II
Lane 7 : LGV
Lane 8 : PFR
Lane 9 : SVC 56/70 Fijan
Lane 10 : KHV H361
C : Negative control

M  1  2 3  4 5  6  7  8  9  10  C

9 Heterologous 

viruses

+
IHNV           

Birna V           
LGV           

PFR           
SVCV           

KHV           

-

M  1   2   3   4   5   6   7   8   9   10   C

→ 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

Non-infected 

fish samles

M  P  1  2  3  4  5  6  C 7  8  9  10  11  M  P  C
+

Rainbow 

trout           

Atlantic 

salmon          

-
Olive 

flounder          

+ -

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



VHSV Ia

challenged 

fish

VHSV IVa 

challenged 

fish

Atlantic salmon IP infection

Atlantic salmon IP infection

Rainbow trout bath infection

Rainbow trout IP infection

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

VHSV Ia (10 fish) 

VHSV IVa (10 fish) 

→It was confirmed that only specific bands were observed using 

the 3F2R primer set on VHSV fish infected samples. 

VHSV Ia (10 fish) 

VHSV IVa (10 fish) 



RT-PCR  using 3F2R primer on samples fromVHSV I 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 Ia, Ic, Id and Ie. 



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 in fish, fish cell lines or with 
heterologous viruses.





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

III DK-4p168 Mortensen et al. (1999) EPC

IVa 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-qPCR titrations from 6 VHSV isolates representing all genotypes

VHSV genotype Ia VHSV genotype Ib 

VHSV genotype II VHSV genotype III

VHSV genotype IVa VHSV genotype IVb

→ In this results, the viral genes were detected at dilutions between 10-5 and 10-7.

(detected until 10-7 dilutions)

22.72
25.89

29.41
32.68

36.03
38.52

10-1 10-2 10-3 10-4 10-5 10-6 10-1 10-2 10-3 10-4 10-5 10-6

10-1 10-2 10-3 10-4 10-5 10-610-7

10-1 10-2 10-3 10-4 10-5 10-6 10-7

10-1 10-2 10-3 10-4 10-5 10-6 10-7

10-1 10-2 10-3 10-4 10-5 10-610-7

23.20
26.56

30.09
33.63

36.65
41.76

(dilutions)

(dilutions)

(dilutions)

(dilutions)

(dilutions)

(dilutions)

(CT value) (CT value)

(CT value) (CT value)

(CT value) (CT value)

19.88
23.05

26.54
29.97

33.48
36.11

38.88

18.32
21.53

24.85
28.34

31.82
35.45

38.09

22.72
25.89

29.41
32.68

36.03
39.52

15.98
19.08

22.59
26.08

29.46
32.90

(detected until 10-7 dilutions)

(detected until 10-6 dilutions) (detected until 10-5 dilutions)

(detected until 10-7 dilutions) (detected until 10-7 dilutions)

34.94



VHSV genotype Ia (10-5) VHSV genotype Ib (10-5) VHSV genotype II (10-7)

VHSV genotype III (10-7) VHSV genotype IVa (10-3) VHSV genotype IVb (10-6)

M  102 103 104 105 106 107 108 C 
Dilutions 

M  102 103 104 105 106 107 108 C 
Dilutions 

M  102 103 104 105 106 107 108 C 
Dilutions 

M  102 103 104 105 106 107 108 C 
Dilutions 

M  102 103 104 105 106 107 108 C 
Dilutions 

M  102 103 104 105 106 107 108 C 
Dilutions 

(10-5) (10-5) (10-7)

(10-7) (10-3) (10-6)

OIE VN primer RT-PCR on titrations from 10-2 to 10-8 of 6 VHSV 

isolates representing all genotypes

→ The viral genes were detected at dilutions between 10-3 and 10-7.

→ The OIE VN primer only detected VHSV IVa at a very low level.



VHSV genotype Ia VHSV genotype Ib (10-5) VHSV genotype II (10-7)

VHSV genotype III VHSV genotype IVa (10-7) VHSV genotype IVb (10-7)

M  102 103 104 105 106 107 108 C 
Dilutions 

M  102 103 104 105 106 107 108 C 
Dilutions 

M  102 103 104 105 106 107 108 C 
Dilutions 

M  102 103 104 105 106 107 108 C 
Dilutions 

M  102 103 104 105 106 107 108 C 
Dilutions 

M  102 103 104 105 106 107 108 C 
Dilutions 

(10-6)

(10-7)

(10-5) (10-7)

(10-7)(10-7)

3F2R primer RT-PCR on titrations from 10-2 to 10-8 of 6 VHSV isolates 

representing all genotypes

→ The viral genes were detected at dilutions between 10-5 and 10-7.

→ The 3F2R primer set detected all VHSV at high level.



Summary 2

Sensitivities of 3 RT-PCR and cell culture for 

detection of VHSV.

→ 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.

VHSV       

genotypes
Cell culture

Real-time 

RT-PCR

Conventional

RT-PCR using 

OIE primer

Conventional

RT-PCR using 

3F2R primer

Ia -6 -6 -5 -6

Ib -5 -5 -5 -5

II -7 -7 -7 -7

III -7 -7 -7 -7

IVa -7 -7 -3 -7

IVb -7 -7 -6 -7

10,000

folds low

10,000

folds low



The 80 VHSV isolates for specificity test of 3F2R 

RT-PCR 

Genotypes and subtypes Isolate numbers

1 - 2

3 - 18

19 - 32

33 - 35

36 - 38

39 - 40

41 - 44            

45 - 54

55

56 - 74

75 - 79             

80

I   

Ia

Ib

Ic

Id 

Ie

II                   

IIIa

IIIb

IVa

IVb

IVc



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 

(319bp, N gene)  

Genotype I

Genotype III
Genotype II

Genotype IV

IVb

Asia

IVa

America

IVa

Ie

Id

Ic

Ib

→Sequencing of the PCR products can be 

useful to assess the genotypes of VHSV. 



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 (IZSVe), France (ANSES), UK (CEFAS), Germany (FLI, two laboratory), 

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



Sample preparation (10) on FTA cards

• 6 VHSV samples : VHSV I, Ib, II, III, IVa, IVb

• 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

→We sent the SOP and FTA cards for assesment of 3F2R primer 

RT-PCR to selected 9 laboratories.



• 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

Analysis methods

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



S 1                     DK-F1                       Genotype I

S 2                     IPN SP
S 3                    DK-1p52                    Genotype II

S 4                    HRV8401
S 5                    Goby 1-5                   Genotype IVb

S 6                    JF-JF00Ehi                Genotype IVa

S 7                    IHN 32/87
S 8                    DK-4p168                  Genotype III

S 9             Medium (cell control BF-2)
S10                     DK-1p8                     Genotype Ib

CT value  Sample    Isolate     VHSV genotypes

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

qRT-PCR results using Jonstrup et al. method



S 1                     DK-F1                       Genotype I

S 2                     IPN SP
S 3                    DK-1p52                    Genotype II

S 4                    HRV8401
S 5                    Goby 1-5                   Genotype IVb

S 6                    JF-JF00Ehi                Genotype IVa

S 7                    IHN 32/87
S 8                    DK-4p168                  Genotype III

S 9             Medium (cell control BF-2)
S10                     DK-1p8                     Genotype Ib

CT value  Sample    Isolate     VHSV genotypes

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

qRT-PCR results using Jonstrup et al. method



Conventional RT-PCR results using OIE VN primer

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-JF00Ehi(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, 6, 8, 10

M   1   2   3   4   5   6   7   8   9  10  N

Not detected

505bp

►



Conventional RT-PCR results using 3F2R primer

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-JF00Ehi(Genotype IVa)  7. IHN 32/87
8. DK-4p168(Genotype III)  9. Medium (cell control BF-2)
10. DK-1p8(Genotype Ib)

M   1   2   3   4   5   6   7   8   9  10  N

319bp

►

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



Lab.

Number

3F2R
Conventional PCR

qPCR or Sequencing 

(option)

1
Success

(Macherey Nagel Nucleospin Virus & 
Invitrogen superscript III one-step RT-

PCR)

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

2
Success

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

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

3
Success

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

Success (Sequencing and genotyping)

4
Fail

(EZ-1 RNA tissue mini kit & EZ-1 
BioRobot & Two step RT-PCR 

using MMLV and Go-Taq)

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

3F2R
Conventional PCR

qPCR or Sequencing 

(option)

5
Success

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

ND

6
Success

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

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

7
Success

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

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

8
Success

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

ND

9
Success

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

ND

However, other 8 laboratories were sucessfully confirmed the 

reproducibility of 3F2R primer set.

Summary of the PCR results from 9 laboratories



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 !!


