
 

 
 

Figure 1. Induction of MCF in calves. (a) Body temperature recorded daily after intravenous inoculation of two groups of four calves 
with mock-infected BT cells (mock, solid symbols) or cells infected with the AlHV-1 WT C500 strain (AlHV-1, open symbols). Calves 
were euthanized at 14 (AlHV-1) and 16 (mock) days pi. (b) Inguinal and mediastinal LN mass at time of death. (c) Percentages of CD4+ 
and CD8+ cells in the gated CD3+ T cell population in inguinal LN at time of euthanasia. (d) Multicolour flow cytometry analysis of CD4+ 
and CD8+ T cells in PBMC before and after propagation in culture with rhIL-2 (10ng/ml). Gate was placed on CD3+ T cells. LCLs 
propagated from all calves showed >90% CD3+ T cells. Error bars in (b) and (c) indicate SE. 
 

 

 

 
 



 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

Figure 2. Genomic distribution of AlHV-1 small RNA sequences. (a) Small RNA cloning from total RNA of LCL propagated from a 
calf infected by the AlHV-1 C500 WT strain and developing MCF (LCL718). Predicted ORF are represented by the blue boxes and 
AlHV-1 specific ORFs are depicted in red. Small RNA reads are mapped on the genome relative to their position and abundance. (b) Inset 
zooms of identified small RNA cluster 1 and 2. Small RNA reads are mapped on the reverse strand of the genome relative to their position 
(from 5’- to 3’-end) and abundance. The grey boxes represent previously predicted pre-miRNA (Walz et al., 2010). Negative values 
represent reads mapping on the reverse strand of the genome. 
 

 

 

 

 

 

 

 

 

 

 

 



 

 

 
 
 
 
 

 

 

Figure 3. Detection of AlHV-1 miRNA candidates by quantitative RT-PCR. Total RNA (500 ng) was obtained from: (a) LCL718, (b) 
iLN of MCF-developing calves infected with the AlHV-1 WT C500 parental strain (n=4), open square symbols represent measurement for 
individual calves, (c) pLN cells of a MCF-developing rabbit infected with the AlHV-1 WT C500 BAC-excised strain, and (d) splenocytes 
of a MCF-developing rabbit infected with the AlHV-1 WT C500 BAC-excised strain. RNA was subjected to cDNA synthesis and 
miRNA-specific real-time PCR using a previously established protocol described in the Methods (Balcells et al., 2011). Mock-infected 
calves (n=4) were used as controls for PCR specificity. Expression of viral miRNAs relative to host miR-21 are shown as 2-∆Ct values. 
 

 

 

 

 

 

Figure 4. Sequence comparison of AlHV-1 miR-31-5p and miR-291b-3p. Seed sequences are shown in bold. 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

Figure 5. Deletion of cluster 2 miRNAs. (a) Recombineering methodology used to delete cluster 2 miRNAs flanking the BAC cassette 
and generation of the miRFRT strain. (b) Southern blotting analysis of produced BAC plasmid DNA after EcoRI restriction and ethidium 
bromide staining (EtBr). The probes corresponding to region 246N and 247N were used (Ensser et al., 1997). (c) Multi-step growth curves 
of WT and miRFRT strains in BT fibroblasts. The data presented are means ± SD of results from measurements in triplicate. 
 

 

 

 

 

 

 



 

 

 

 

 

 

Figure 6. AlHV-1 cluster 2 miRNAs are not involved in MCF pathogenesis. (a) Body temperature of 3 groups of rabbits infected 
intravenously with mock-infected BT cells (mock, n=3), or BT cells infected with the WT eGFPNeoR−AmpR+ (WT, n=4) or miRFRT (n=4) 
virus strains. (b) Cumulative incidence of survival. (c) Spleen and popliteal LN mass at time of euthanasia. Bars represent mean ± SEM. 
*p<0.05, **p<0.01, ***p<0.001 (one-way ANOVA with Bonferroni’s post test). (d) Percentages of CD8+ cells in the gated T cell 
population of PBMC, pLN and spleen analysed by flow cytometry at time of euthanasia. (e) Histopathological characterization of MCF 
lesions observed in liver and kidney of one rabbit representative of each group. White arrowheads indicate typical infiltrations of 
lymphoblastoid cells. A: arterioles; Bi: small bile ducts; Hp: hepatocytes; RC: renal corpuscules; T: uriniferous tubules; V: veins. (f) qPCR 
of viral genome copies in pLN at time of euthanasia of rabbits infected with the recombinant strains. Real-time PCR quantification was 
normalized on 105 copies of beta-globin cellular genomic sequence. Data are plotted as means ± SEM of triplicate measurements for each 
sample (n= 4).  Unpaired Student t test. (g) Infectious center assay per million cells of pLN. Data are plotted as means ± SE of triplicate 
measurements for each sample (n= 4). Unpaired Student t test.   
 

 


