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Abstract
Porcine cytomegalovirus (PCMV) is a recognised pathogen in pigs causing 
reproductive failure, piglet mortality, rhinitis and possibly retarded growth. The virus 
is highly prevalent in pig populations worldwide. The introduction of PCMV in non- 
immune herds can cause substantial losses. The current interest in transplantation of 
tissues from pigs to humans (xenotransplantation) and the related risks for cross 
species virus infections and interactions constitute an important incentive for research 
on PCMV. In order to eliminate the risk of xenogeneic PCMV infections and 
recombinations, effective diagnostic techniques are needed. PCMV is a poorly 
characterised virus. It has previously been assigned to the subfamily 
Betaherpesvirinae based on its biological properties but no information regarding 
molecular characteristics was available. Very few studies have been performed on this 
highly prevalent virus. The main reason for this being the lack of practically usable 
and effective diagnostic techniques. This in turn is due to the biological properties of 
PCMV and the difficulties in finding a usable in vitro cultivation system.
In order to develop efficient diagnostic techniques for direct and indirect detection of 
PCMV and gain more information on the evolutionary relationship and taxonomical 
position of PCMV it was necessary to perform molecular characterisation. As a first 
step a PCR assay for PCMV was developed and a short fragment of the DNA polymerase 
(DPOL) gene was sequenced. This provided initial information regarding the 
evolutionary relationship to other members of the Herpesviridae family and served as 
a basis for further characterisation of the DPOL gene.
The complete sequencing of the DPOL gene provided information regarding the genetic 
stability of PCMV and identified conserved and variable regions thereby enabling the 
development of sensitive and reliable PCR assays. It also confirmed previous results 
regarding evolutionary relationship of PCMV to other viruses. The results 
demonstrated that PCMV is a betaherpesvirus and indicated that it belongs to the 
genus Roseolovirus. Also, the DPOL sequence served as a basis for further acquisition 
of genetic information. Thus, it was possible to sequence the complete glycoprotein B 
(gB) gene, one complete and two partial flanking genes, together with the DPOL gene 
comprising 7200 base pairs. In this manner it was possible to show that in PCMV exist 
a block of five genes that is conserved amongst betaherpesviruses. The sequencing of 
the gB gene provided further information regarding genetic stability of PCMV and a 
basis for the development of a serological assay.
Further characterisation of the gB gene and the deduced gB protein identified 
immunogenic regions. The cloning of a fragment encoding such a region and its 
expression in E. coli provided a highly immunogenic truncated protein. With the use 
of this truncated protein it was possible to perform initial studies of an ELISA 
detecting antibodies to PCMV. The ELISA was used to analyse 198 Swedish pig serum 
samples. 54% of the samples were classified as positive 37% as negative and 7% as 
inconclusive. The results should however be interpreted with caution since the assay 
has not yet been fully validated
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Abstract

Widén, F. 2002. Porcine Cytomegalovirus, studies on the viral genome and 
development of novel diagnostic techniques. Doctor’s dissertation. ISSN 1401-6257, 
ISBN91 576 6388 2.

Porcine cytomegalovirus (PCMV) is a recognised pathogen in pigs causing 
reproductive failure, piglet mortality, rhinitis and possibly retarded growth. The virus 
is highly prevalent in pig populations worldwide. The introduction of PCMV in non- 
immune herds can cause substantial losses. The current interest in transplantation of 
tissues from pigs to humans (xenotransplantation) and the related risks for cross 
species virus infections and interactions constitute an important incentive for research 
on PCMV. In order to eliminate the risk of xenogeneic PCMV infections and 
recombinations, effective diagnostic techniques are needed. PCMV is a poorly 
characterised virus. It has previously been assigned to the subfamily 
Betaherp esvirin ae based on its biological properties but no information regarding 
molecular characteristics was available. Very few studies have been performed on this 
highly prevalent virus. The main reason for this being the lack of practically usable 
and effective diagnostic techniques. This in turn is due to the biological properties of 
PCMV and the difficulties in finding a usable in vitro cultivation system.
In order to develop efficient diagnostic techniques for direct and indirect detection of 
PCMV and gain more information on the evolutionary relationship and taxonomical 
position of PCMV it was necessary to perform molecular characterisation. As a first 
step a PCR assay for PCMV was developed and a short fragment of the DNA polymerase 
(DPOL) gene was sequenced. This provided initial information regarding the 
evolutionary relationship to other members of the Herpesviridae family and served as 
a basis for further characterisation of the DPOL gene.
The complete sequencing of the DPOL gene provided information regarding the genetic 
stability of PCMV and identified conserved and variable regions thereby enabling the 
development of sensitive and reliable PCR assays. It also confirmed previous results 
regarding evolutionary relationship of PCMV to other viruses. The results 
demonstrated that PCMV is a betaherpesvirus and indicated that it belongs to the 
genus Roseolovirus. Also, the DPOL sequence served as a basis for further acquisition 
of genetic information. Thus, it was possible to sequence the complete glycoprotein B 
(gB) gene, one complete and two partial flanking genes, together with the DPOL gene 
comprising 7200 base pairs. In this manner it was possible to show that in PCMV exist 
a block of five genes that is conserved amongst betaherpesviruses. The sequencing of 
the gB gene provided further information regarding genetic stability of PCMV and a 
basis for the development of a serological assay.
Further characterisation of the gB gene and the deduced gB protein identified 
immunogenic regions. The cloning of a fragment encoding such a region and its 
expression in E. coli provided a highly immunogenic truncated protein. With the use 
of this truncated protein it was possible to perform initial studies of an ELISA 
detecting antibodies to PCMV. The ELISA was used to analyse 198 Swedish pig serum 
samples. 54% of the samples were classified as positive 37% as negative and 7% as 
inconclusive. The results should however be interpreted with caution since the assay 
has not yet been fully validated.
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Appendix
The present thesis is based on the following papers, which will be referred to by 
their Roman numerals.
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PCR system for porcine cytomegalovirus detection and determination of the 
putative partial sequence of its DNA polymerase gene. Epidemiology and Infection 
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Abbreviations and definitions
BCMV: Baboon cytomegalovirus
BSA: Bovine serum albumine
DMSO: Dimethyl sulfoxide
DPOL: DNA Polymerase
EBV: Epstein Barr virus
EBI: European Bioinformatics Institute
EM: Electromicrscopy
gB: Glycoprotein B
HCMV: Human cytomegalovirus
HHV-6:
HHV-7:

Human herpesvirus 6
Human herpesvirus 7

HRP: Horse radish peroxidase
HSV: Herpes simplex virus
IF: Immunofluorescence
IFAT: Immunofluorescence antibody assay
Kbp: kilobase pairs
LAT:
MCP:

Latency associated transcripts 
Major capsid protein

mRNA: Messenger RNA
nm:
nt:

nanometer 
nucleotide

O.D.:
ORF:

optical density
Open reading frame

p.i.:
PAM:

post infection
Porcine alveolar macrophages

PBST: Phosphate buffered saline with Tween 20
PCMV: Porcine cytomegalovirus
PCR: polymerase chain reaction
PRV: Pseudorabies virus
SDS: Sodium dodecyl sulphate
SDS-PAGE: Poly acrylamid gel electrophoresis with SDS
Taq: Thermo stabilus aquaticus
tRNA: Transfer RNA

Open reading frames (ORF) are named according to the corresponding genes in 
Human herpesvirus 6 (HHV-6, Dominguez et al., 1999), except for in paper I, 
where the nomenclature of Herpes simplex Virus 1 (HSV-1, Roizman and Sears, 
1996) is used.




