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REAL-TIME PCR FOR MDV-1 / 
RISPENS AND HVT DNA LOADS IN 

FEATHERS 

Gerard Wellenberg, PhD, BSc.
GD Deventer

Marek’s disease presentation

1. Introduction Marek’s disease and clinical 
expression 

2. Marek’s disease control and vaccination
-Problems occurring during and around vaccination

3. Diagnostic tools to monitor vaccination
4. Real-time PCR development; as a tool in the 

prevention and control of Marek’s disease 
5. “Marek vaccination score” study



2

Marek’s disease virus

Introduction:
Marek’s disease is caused by a herpesvirus 
(DNA virus)

– Marek’s disease virus (MDV) 

Marek’s disease virus => three serotypes:
– Serotype 1 (MDV-1 field strains, Rispens)
– Serotype 2 
– Serotype 3 (HVT)

• Each serotype has unique DNA gene fragments

Expression of Marek

Neural expression

Visceral 
expression

Ocular expression Skin tumours
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Controle of MD

Vaccination is possible since 1970 

Vaccines are:
– Rispens (serotype 1)
– SB-1 or 301B/1 strains (serotype 2)
– HVT (serotype 3)

Problems on the control of MD

Despite vaccination still MD outbreaks !!

=> Early exposure (e.g. multiage farms)
=> Titer infectious vaccine virus / doses is too low 

� Proper handling of vaccines during thawing and 
reconstitution is crucial to ensure that adequate 

doses are administered

=> Vaccination procedures: improper vaccination
– High number of “missed” birds
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Diagnostic tools vaccine 
control

What can be done to control Marek vaccinations?

=> Quality control on vaccine batches:
– Virus titration technique

• plaque-forming units (pfu) per doses or per vaccine ampoule can be 
determined 

But, how to check procedures during vaccination in 
case the pfu per doses was high enough? 
– How to check for the number of “missed” birds?
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DNA DNA DNA DNA DNA

De Marek and HVT 
real-time PCR in feathers

The MDV-1 (Rispens) and HVT PCR are performed on the 
Light-Cycler

Detection of the:

- Meq gene (Rispens CVI988

and wild-type MDV type 1)

- SORF1 gene (HVT) 
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How? Using a plasmid.

A plasmid with a well-defined concentration of MDV-1  and HVT DNA 
copies/µl. 

PCR to quantify the amount 
of vaccine viruses e.g. HVT
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Mean HVT DNA load in feathers. 
Chickens groups A, B, C, D, and E
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Figure 2 : Mean HVT genomic copy numbers in feathers 
from chickens of groups A, B, C, D, and E.

Quantitative Taqman real-time PCR test methods 
for the detection of MDV-1, Rispens CVI988 and HVT DNA 

in white blood cells, organs and feathers of chicke ns.

G.J. Wellenberg, J. Brinkhof, W.J.M. Landman
GD (Animal Health Services) - Deventer, the Netherlan ds
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Control on the performances of vaccination is 
now possible by real-time PCR in blood and 
feathers:
– To measure the amount of Marek vaccine viruses 

(HVT and Rispens)
– To differentiate between Rispens and HVT 

(serotypes 1 en 3)
– To discriminate between MDV-1 field strains and  

Rispens (both serotype 1)

Diagnostic tools 
vaccine control

Click to edit Master title style

Click to edit Master subtitle style
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MAREK VACCINATION SCORES 
BASED ON HVT and/or Rispens

DNA LOADS IN FEATHERS 

Project plan

Selected 4 countries (France, Germany, The 
Netherlands and UK)

– In total, 20 vaccinated flocks (5 flocks per country)
• Vaccinated with Rispens + HVT (CA 126 / Marexine)

– SC, IM and in ovo vaccination routes were used

– 45 chickens per flock (2 flocks: 40 chickens)
– Feather collection (10-15 feathers per chicken)

– SC      (19 – 23 dpv)
– IM       (19 – 21 dpv)
– In ovo (3 flocks: 21 – 27 dpv)
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Feather collection

Project plan

• Feathers from each chicken => one clean tube 
per chicken.  

• Send to GD; directly or after storage at -6 till -
18 C.

• HVT DNA loads were determined in each 
chicken (pool of 5-6 feathers)
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Percentages HVT DNA 
pos chickens / flock
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HVT vaccination scores

HVT vaccination score (%pos x ((2 x mean)-SD)/100) 
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Mean values 
layer- vs meat-type

Layer-type Meat-type

% pos chickens/flock 53 86
HVT DNA (log10) 4,27   4,64
Vaccination score 3,8 7,0
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Summary and conclusions

• Real-time PCR can be used to evaluate 
Marek vaccination procedures

• Real-time PCR can be used to induce a 
“Marek vaccination score” based on:
– HVT DNA, 
– Rispens CVI988 DNA, 
– or HVT + Rispens DNA detection in feathers

Thanks for your attention


