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First OIE Twinning project
Pre-Twinning visit 
Twinning guidelines

LENGTH OF PROJECT: 12 MONTHS

DATE START: 1 st FEBRUARY 2008

DATE END: 31 st JANUARY 2009*
* Postponed to 31 st JULY 2009

MAIN OBJECTIVE:

upgrading of diagnostic capabilities in AI and ND of Canditate

Laboratory to a level comparable to OIE RL standards



PARTICIPANTS

Parent Laboratory:

IZSVe 
Istituto Zooprofilattico Sperimentale delle Venezie, 
OIE/FAO RL for AI and ND

Candidate Laboratory:

FGI-ARRIAH
Russian Federal Centre for Animal Health
OIE RL for FMD



PrePre--Twinning collaborationTwinning collaboration

January-February 2007. IZSVe mission with an 
OIE mandate to FGI ARRIAH to assess 
capabilities in AI and ND diagnosis and develop 
an upgrading programme
March 2007. FGI ARRIAH delegation visited 
IZSVe and its section in Verona to look in situ 
how to upgrade
Pre-Twinning missions – a base for success
A basis for the plan for the twinning project





Recommendations and their Recommendations and their 
implementation:implementation:

Necessity to have all reagents, equipment, standard 
procedures for screening and identification AI and ND 
viruses.
Training, network and exchange
Necessity to upgrade virology unit or to build a new one
Participation in International ring trials
Internal controls, standardization, validation
We made all SOPs for all procedure
All serologic reactions were harmonized and standartized
by printed and officially approved SOP`s
Necessity  to improve the system of sample management



Description of project phasesDescription of project phases

1 st training period: classical virological techniques – 2 
FGI-ARRIAH staff members – April –May 2008 
(4 weeks)
In loco mission – September 2008
2 nd training period: molecular techniques - 2 FGI-
ARRIAH staff members – October 2008 (4 weeks)

In loco mission – March 2009

Ring trial





Weekly meetings with tutors/staff/participants to Weekly meetings with tutors/staff/participants to 
evaluate progress of trainingevaluate progress of training



Twinning: find a twin at each level

▪ Exchange of information at each level
▪ Tutoring: to facilitate this process
▪ Build cross sectional relations
▪ Identification of main topics on 
molecular and classical diagnostic 
procedures ( “short term projects”)



PROJECT 1

SCREENING OF FIELD SERA FROM AVIAN SPECIES 
DIFFERENT FROM CHICKENS AND TURKEYS

AIM = IDENTIFICATION OF POSITIVE SAMPLES TO AI (NOT 
H5/H7)

METHODS = ELISA TEST AGAINST THE NP

IF POSITIVE AGID AND HI



PROJECT 2

COMPARISON OF CHEMICAL AND PHYSICAL FACTORS 
IN PREVENTING CROSS REACTION IN SERUM SAMPLES

METHODS = USE OF TEMPERATURE, RDE AND 
KAOLIN TO ASSESS
THEIR ACTIVITY



PROJECT 3

TO EVALUATE THE STABILITY OF PRE 
TREATED SERA 
BY CHEMICAL AGENTS

METHOD= HI (LOSS OF TITER)



VirologicalVirological tecniquestecniques
CHARACTERISATION OF ATYPICAL AI STRAINS

PURIFICATION OF AI ISOLATES

EVALUATION OF PATHOGENICITY BY IVPI

ISOLATION OF AVIAN VIRUSES ON CEL

EVALUATION OF AI INACTIVATION DURING THE 
NI TEST



Short term projects- Molecular 
diagnosis

Extraction/Isolation of viral RNA
– Protocols
– Isolates

Conventional and Real-Time PCR
– One step procedure
– Two step procedure

Sequencing and phylogeny
– Alignment
– Comparison



http://images.google.it/imgres?imgurl=http://faculty.ksu.edu.sa/5083/Pictures%2520Library/rna_isolation.jpg&imgrefurl=http://faculty.ksu.edu.sa/5083/Pictures%2520Library/Forms/AllItems.aspx&usg=__FH1isvhQiJ4E3u0aClq65TKhVHM=&h=354&w=300&sz=23&hl=it&start=5&um=1&tbnid=sPNkdRFp-r0-UM:&tbnh=121&tbnw=103&prev=/images%3Fq%3DRNA%2Bisolation%26hl%3Dit%26sa%3DN%26um%3D1


Ring Trial between IZSVe and FGI-Arriah:
to harmonize diagnostic procedures

Molecular diagnosis
•RNA isolation
•PCR
•Sequencing 

Serology- Virology
• Virus isolation 
• Virus characterization
• IVPI

Sensitivity
Specificity

Reproducibility



TeleconferenceTeleconference
1 - Second mission to FGI-ARRIAH: aims, personnel 

involved, report
2 - Ring trials: molecular and classical techniques
3– Virus shipment from FGI-ARRIAH to IZSVe –

problems encountered and options for solving
4 - Quality system upgrading at FGI-ARRIAH: IZSVe

proposals on how to proceed on that objective
5 - Final workshop
6 – Final report



Activities by Activities by ““distance sharingdistance sharing………….. .. ““

Shipment of H7 viruses (HP and LP) to FGI –ARRIAH

Shipment of a complete panel of antigens and antisera

Shipment of H5N1 HPAI viruses to IZSVe

Sharing of protocols

Sharing of information on equipments

Sharing of expertise



DisseminationDissemination…………..



WebsiteWebsite
BookletBooklet
Generation of the Generation of the ““Tips & ToolsTips & Tools”” documentdocument
Final workshopFinal workshop





In loco missions In loco missions –– to to assess the 
successful transfer of knowledge and 

skills
Registration and documentation system
Procedures
Protocols: RNA isolation, PCR, gel 
detection, sequencing
Quality assurance system
Procedure validation
Safety



Virus research unit for AI and NDVVirus research unit for AI and NDV

The laboratory consists in four rooms. In the first one, disinfection chamber and lock-chamber are present. In the 
second room, one freezer (-70C), one refrigerator (+4C) and a centrifuge are situated.



Virus research unit for AI and NDVVirus research unit for AI and NDV

A safety cabinet (BSL 2) for museum AIV and NDV isolates 
A data recording system with a central database and 
identification of samples based on bar codes



System of registration PBA (PACS System of registration PBA (PACS 
Black&Witch, Canada)Black&Witch, Canada)



Virus research unit for AI and NDVVirus research unit for AI and NDV

There are two other rooms where virus isolation and other virological works are 
carried out. One is equipped with two biosafety cabinets for post-mortem 
examinations, samples preparation and eggs inoculation.



Virus research unit for AI and NDVVirus research unit for AI and NDV

Incubator for eggs, water bath, centrifuge for samples clarification, etc.



Virus research unit for AI and NDVVirus research unit for AI and NDV

The second virologic room equipped with biosafety cabinet and CO2-incubator for MDCK-
cells cultivation, centrifuge and refrigerator.



New animal facility was built New animal facility was built 

2 big rooms, BSL-3 level
22 isolators for trials with birds
4 isolators for multi purpose goals.
Modern system of air 
filtration&canalization
Up to now, more than 30 challenge 
experiments had been carried out



Virus research unit for AI and NDVVirus research unit for AI and NDV
(animal facilities unit)(animal facilities unit)



Virus research unit for AI and NDVVirus research unit for AI and NDV

AI V and NDV isolates  were tested for pathogenicity for susceptible animals (chickens, 
wild and domestic ducks of different ages)





Virus research unit for AI and NDVVirus research unit for AI and NDV

Written forms (SOP) standardized in accordance to OIE recommendations 
for all diagnostic procedures 



National Reference Laboratory for AI and NDNational Reference Laboratory for AI and ND
HI (H5 subtype AIV) and AGID test kits production for a wide useHI (H5 subtype AIV) and AGID test kits production for a wide use in in 

veterinary practiceveterinary practice



Final comment

The IZSVe- ARRIAH Twinning project 
has been a success, and main objectives 
of the project have been fulfilled

It can be an example and a roadmap for 
future twinning projects funded by OIE 
and other international organisations



National Reference Laboratory National Reference Laboratory ––
international integrationinternational integration

Twinning project between Russian NRL and IZSVe
(Istituto Zooprofilattico delle Venezie, Italy) 
International Ring Trials for Avian Influenza virus & 
antibody detection (VLA-Weybridge, UK; IZSVe, Italy). 
Proficiency tests on serology and PCR have been 
performed in 2007-2009 with satisfactory results
Annual EU NRLs meetings 
Integration to Flu lab net, GISAID, OFFLU

• International FAO/IAEA training course for AI 
diagnostics, ARRIAH, September 2008
AI monitoring programs in wild birds in RF– a project 
aimed at sampling in Wrangel Island and joint research in 
collaboration with US scientists  realized in 2008 



Avian Influenza  related activities of Avian Influenza  related activities of 
Russian NRL in 2005Russian NRL in 2005--20092009

4000+ samples submitted to ARRIAH from different regions of Russia and 
CIS in cases HPAI suspected (poultry, wild & domestic birds) and for 
monitoring 

622 - 2005
1014 - 2006

841 – 2007
1598 – 2008
257 - 2009

170 A/H5N1  isolates recovered
130  A/H5N1 isolates partially sequenced and phylogenetically compared with 
isolates from Europe, Asia and Africa deposited in public databases

The whole genomes of 5 A/H5N1 isolates were sequenced and 
phylogenetically compared



In total 1570 samples obtained from wild birds (60 species) 
and 28 samples from poultry have been tested
Avian Influenza type A virus genome  detected in 15 
samples: 
-14 – wild birds, 1 - poultry
Avian Influenza subtype H5 detected in 9 samples from 
domestic &wild birds 
H5N1 virus was detected in 2 samples: 1 sample from rook 
(submitted in the end of 2007) and in 1 sample from chicken
HPAI H5N1 isolation – 1 from chicken
(A/chicken/Primorsky/0085/2008)
No detection of HPAI H5N1 in wild birds in 2008

Diagnosis in domestic & wild Diagnosis in domestic & wild 
birds in 2008 (NRL)birds in 2008 (NRL)



HPAI virus 2008 HPAI virus 2008 

A/chicken/Primorsky/0085/2008 isolate belonged to the Asian genetic line 
of HPAI (A/Guandong/1/96 lineage) but differed from avian influenza 
virus isolates, recovered in the territory of the Russian Federation in 2005–
2007
Dendrograms constructed using NJ method according to identified genome 
fragments of A/Russia/Primorsky/0085/08 isolate and a number of Qinghai 
sublineage sequences, demonstrated their differences
HA-gene - similarity to sublineage Mixed/VNM2
Other genes – similarity to FJ-like group of isolates including those caused 
disease in humans (A/Shenzhen/406H/2006, A/human/China/GD02/2006)
This strain was identical to HPAI virus caused mortality in wild birds in 
Japan in April 2008 (A/whooper swan/Hokkaido/1/2008 (H5N1) и
A/whooper swan/Hokkaido/2/2008 (H5N1), similarity>99%



HA -gene tree constructed on sequences of fragments 77-1072 , NJ method
Colored red - FJ-like, blue -Mixed+VNM2, yellow –HN, green - QH-like

 DQ992719 A/goose/Guangxi/3316/2005 N1
 DQ320939 A/duck/Vietnam/568/2005 N1

 A/Ck/Russia/Primorsky/0085/08
 AB436550 A/whooper swan/Hokkaido/1/2008

 DQ320896 A/goose/Guangxi/345/2005 N1
 DQ993068 A/goose/Yunnan/2788/2006 N1
 DQ992741 A/duck/Guangxi/89/2006 N1

 DQ320895 A/chicken/Guangxi/2461/2004 N1
 DQ992782 A/pheasant/Shantou/2239/2006 N1

 DQ320911 A/duck/Hunan/1265/2005 N1
 DQ095626 A/Chicken/Shantou/810/05 N1

 DQ320898 A/chicken/Guangxi/604/2005 N1
 AY651366 A/Ph/ST/44/2004 N1

 DQ320923 A/grey heron/Hong Kong/728/2004
 AY651363 A/Dk/HN/5806/2003 N1

 AY651365 A/Dk/HN/101/2004 N1
 DQ320910 A/chicken/Hunan/999/2005 N1

 DQ095630 A/Duck/Hunan/114/05 N1
 DQ992756 A/duck/Guiyang/3242/2005 N1
 DQ992910 A/goose/Guiyang/4180/2005 N1

 DQ992814 A/goose/Yunnan/1136/2006 N1
 DQ095629 A/Duck/Fujian/1734/05 N1
 DQ845348 A/duck/Laos/3295/2006 N1
 DQ992735 A/duck/Guangxi/5075/2005 N1
 DQ993019 A/duck/Guiyang/1081/2006 N1

 DQ095622 A/Bar-headed Goose/Qinghai/65/0
 DQ095614 A/Great Black-headed Gull/Qingh
 DQ320919 A/migratory duck/Jiangxi/2136/2

 DQ320920 A/migratory duck/Jiangxi/2295/2
 AY651368 A/Ck/ST/4231/2003 N1

 AY676035 A/chicken/Korea/ES/03 N1
 AB166862 A/chicken/Yamaguchi/7/2004 N1

 DQ992778 A/goose/Shantou/239/2006 N1
 DQ992781 A/goose/Shantou/2086/2006 N1

 DQ095624 A/Chicken/Yunnan/447/05 N1
 AY651370 A/Dk/YN/6445/2003 N1

 AY651371 A/Ck/YN/374/2004 N1
 AY651358 A/Ck/HK/YU324/2003 N1

 AY651321 A/Ck/Indonesia/BL/2003 N1
 DQ320930 A/chicken/Yogjakarta/BBVet-IX/2

 DQ320933 A/chicken/Wajo/BBVM/2005 N1
 AY651344 A/Dk/Viet Nam/11/2004 N1

 AY651326 A/Ck/Thailand/1/2004 N1
 DQ497716 A/duck/Vietnam/258/2004 N1
 DQ320936 A/duck/Vietnam/S654/2005 N1

 AY651362 A/peregrine falcon/HK/D0028/200
 DQ320916 A/migratory duck/Jiangxi/1653/2
 DQ320918 A/migratory duck/Jiangxi/1701/2

 DQ095628 A/Goose/Shantou/1621/05 N1
 DQ320875 A/duck/Fujian/897/2005 N1

 DQ320876 A/chicken/Fujian/1042/2005 N1
 DQ992753 A/duck/Guiyang/2231/2005 N1

 DQ992913 A/chicken/Guiyang/237/2006 N1
 DQ993056 A/chicken/Hunan/2246/2006 N1
 DQ993057 A/chicken/Hunan/2292/2006 N1

 DQ992941 A/goose/Yunnan/3644/2005 N1
 DQ992804 A/goose/Yunnan/5299/2005 N1

 AF144305 A/Goose/Guangdong/1/96 N1

0.005
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Diagnosis in wild birds in 2009 (NRL)

• In total 257 samples tested in January-August 2009:
• 244 - from wild birds 
• 13 - from poultry 
• Avian Influenza type A virus genome  detected in 

20/24 samples from wild birds delivered from Ubsu-
Noor lake, Republic of Tyva: 
H5N1 virus was detected in all 20 samples
HPAI H5N1 isolation – 9/10 from Great crested grebe
1/1 from Bean Goose
1/2 from Black headed gull



A new H5N1 introduction to Russia 
June 2009

08/05/2009

22/05/2009

11/06/2009



HA- gene tree of HPAI virus isolate А/grebe/Tyva/0100/09

 EF474450 A/chicken/Moscow/2/07 H5N1
 A/chicken/Moscow/0017/07

 EU402398 A/chicken/Rostov/22-1/07 H5N1
 A/chicken/Rostov/0866/07

 DQ864720 A/cat/Dagestan/87/06 H5N1
 DQ864718 A/chicken/Krasnodar/199/06 H5N1

 AB263752 A/whooper swan/Mongolia/2/06
 DQ914808 A/grebe/Tyva/Tyv06-1/2006 H5N1

 EU163431 A/chicken/Krasnodar/300/07 H5N1
 A/chicken/Krasnodar/0776/07

 DQ864715 A/chicken/Adygea/203/06 H5N1
 CY016779 A/cygnus cygnus/Iran/754
 CY016795 A/mallard/Italy/835/2006 

 CY017043 A/swan/Slovenia/760/2006 
 DQ407519 A/turkey/Turkey/1/2005 

 CY020645 A/chicken/Egypt/2253-1/2006
 EF532622 A/duck/Gaza/834/2006 
 EF532627 A/turkey/Israel/446/2006 

 EF205160 A/chicken/Tula/4/05 H5N1
 CY021389 A/chicken/Sudan/2115-10/2006 

 EF523687 A/buzzard/Denmark/6370/06 
 DQ449640 A/duck/Kurgan/08/2005 H5N1

 DQ864719 A/chicken/Volgograd/236/06 H5N1
 EF441263 A/turkey/England/250/2007 

 DQ864711 A/duck/Novosibirsk/02/05 H5N1
 EF205155 A/chicken/Omsk/14/05 H5N1
 DQ676834 A/chicken/Krasnodar/01/2006

 DQ864716 A/chicken/Tambov/570-2/05 H5N1
 A/chicken/Primorsky/85/2008(H5N1)
 CY036205 A/little egret/Hong Kong/8863/2007

 A/grebe/Tyva/0100/09
 A/bean goose/Tyva/10/2009(H5N1)
 A/black-headed gull/Tyva/115/2009(H5N1)

 A/great crested grebe/Tyva/120/2009
 A/grebe/Tyva/3/2009(H5N1)

0.005



Thank you for your attention!Thank you for your attention!
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