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DATA: 30 complete herpesvirus genomes extracted from the virus 
database VIDA[1], and 740 homologous protein families (HPFs) 
representing the orthologous genes from herpesvirus 
genomes.

AIM: Mapping the histories of HPFs onto the evolutionary tree of the 
herpesviruses, and analysing the evolution of function.

ISSUE: HPFs are based on solitary conserved fragments and should 
be aggregated to reflect multi-functional nature of some 
proteins.

Herpesvirus
Genomes

α   subfamily
GaHV-2      Gallid herpesvirus 2
GaHV-3      Gallid herpesvirus 3
MeHV-1     Meleagrid herpesvirus 1
CeHV-7      Cercopithecine herpesvirus 7
HHV-3        Human herpesvirus 3/varicella zoster
HHV-2        Human herpesvirus 2/simplex 2
HHV-1        Human herpesvirus 1/simplex 1
CeHV-1      Cercopithecine herpesvirus 1
BoHV-1      Bovine herpesvirus 1
BoHV-5      Bovine herpesvirus 5
EHV-4        Equid herpesvirus 4
EHV-1        Equid herpesvirus 1
PsHV-1       Psittacid herpesvirus 1

β   subfamily
HHV-7        Human herpesvirus 7
HHV-6        Human herpesvirus 6
ChCMV      Chimpanzee cytomegalovirus
HHV-5        Human herpesvirus 5/cytomegalovirus
TuHV          Tupaiid herpesvirus
MuHV-2     Murid herpesvirus 2/rat cytomegalovirus

γ   subfamily
BoHV-4      Bovine herpesvirus 4
HVS-2         Saimiriine herpesvirus 2
AtHV-3       Ateline herpesvirus 3
HHV-8        Human herepesvirus 8/Kaposi’s sarcoma
RRV-17577 Macaca mulatta rhadinovirus 17577
EHV-2         Equid herpesvirus 2
AIHV-1       Alcelaphine herpesvirus 1
HHV-4        Human herpesvirus 4 /Epstein-Barr
CeHV-15    Cercopithecine herpesvirus 15
CaHV-3      Callitrichine herpesvirus 3
MuHV-4     Murid herpesvirus 4

Annotated Evolutionary Tree
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Mapping HPF Gene Davison’s List [4]
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Interpretation of functional 
differences between α, β and γ
subfamilies.
Fine tuning the solutions using the 
principle of maximum likelihood.

Aggregation Method

VIDA

HPF 1
gi_7673141

Run
PSI-BLAST

…

PSI-BLAST output
HPF 1 gi_7673141
gi|1098411|prf||2115435A DNA poly
gi|40787896|ref|NP_954917.1| UL30
gi|13623884|dbj|BAB41072.1| DNA poly
gi|13623886|dbj|BAB41073.1| DNA poly
gi|13623888|dbj|BAB41074.1| DNA poly
gi|13623890|dbj|BAB41075.1| DNA poly
gi|1039362|gb|AAA79862.1| DNA poly 
gi|41387627|gb|AAS01671.1| DNA poly
…

Genome       Nucleotide    Genome AC#
gi_9629819   gi_2653292    AJ004801
gi_9629820   gi_2653293    AJ004801
gi_9629821   gi_2653294    AJ004801
gi_48696848 gi_41352499  AY509253
gi_48696849 gi_41352498  AY509253
…

List of 30 Genome AC#s
1 - AF533768
2 - X14112
3 - Z86099
4 - AF030027
…
30 - AF319782

HPF 1
gi_4494914
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(including redundant proteins)Filter 
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Define µ-majority
neighbourhood
lists for protein 

families

MBC similarity 
between

neighbourhood lists

Clustering
similarity [3]

Choose
µ

Choose
similarity
shift ss

Analysis of synonyms 
vs non-synonyms for

HPFs with known 
functions

ss = 0.67

ss = 0.42
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The Structure of an Aggregate 
Protein Family (APF)
HPF 531

HPF 12

HPF 42

Annotation of the tree with 
parsimonious gain and loss events 
for 740 HPFs.[2]

No difference in contents of HUCA, 
α, βγ, β and γ reconstructions for 
ss=0.42 and ss=0.67, except for 
the glycoproteins C, I and L that 
are absent from α at ss=0.67 and 
present at ss=0.42.
Composition of HUCA broadly 
supports the reconstruction by 
Davison [4].
The function of 70% of the contents 
of the βγ, β and γ ancestors are 
unknown.

Results


