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During 2011, 5 persons in the area of Lazio, Italy were 

infected with a monophyletic strain of hepatitis E virus that 

showed high sequence homology with isolates from swine 

in China. Detection of this genotype in Italy parallels fi ndings 

in other countries in Europe, signaling the possible spread 
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Figure 1. A) Lazio region of Italy (black). B) Location of 5 cases of hepatitis E virus (HEV) subtype 4d infection involved in an autochthonous 

outbreak, March–April 2011. (Map source: CartineGeografi che, Catania, Sicily, Italy; www.cartinegeografi che.eu).
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Figure 2. Phylogenetic trees based on partial open reading frame (ORF) sequences of the hepatitis E virus monophyletic strain involved in 

an outbreak in Lazio, Italy, March–April 2011. A) ORF1, 172 nt. Sequences from the outbreak in Italy could not be submitted to GenBank, 

being <200 nt long; they are available on request from the authors. B) ORF2, 411 nt. The ORF 2 sequence (identical in all 5 patients) 

described in this panel was submitted to GenBank (accession no. JX401928). Neighbor-joining trees were built by using MEGA5.1 software 

(www.megasoftware.net), applying the Jukes-Cantor p-distance model of nucleotide substitution. Bootstrap values were determined on 

1,000 resamplings of the data set; bootstrap values >80 are shown. Reference strains from GenBank are also included in the trees. 

Reference viral strains are identifi ed by GenBank accession number, source, country of origin, and respective genotype and subtype. The 

avian strain AY535004 was used as outgroup. Triangles indicate sequences recovered during the outbreak in Italy. Scale bars represent 

nucleotide substitutions per site.
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Technical Appendix 

Methods used to generate partial open reading frame 2 sequences, including the 

537-nt region of sequences from southern France described by Colson et al. (1). 

Amplification 

Genotype 4-specific set of PCR primers listed in Technical Appendix Table were used. 

The first step of PCR was performed with FastStart Taq DNA Polymerase (Roche Molecular 

Diagnostics, Somerville, CA, USA), using 32SEN1 and 0RF2ANTISENSE primers. The PCR 

conditions comprised an initial denaturation at 94°C for 15 min; followed by 35 cycles at 94°C 

for 45 s, 50°C for 30s, and 72°C for 45s; and a final extension at 72°C for 7 min. Five microliters 

of the first PCR products were used as template in the second-round PCR using 32SEN2 and 

0RF2ANTISENSE primers. The second-round PCR conditions were an initial denaturation at 

98°C; followed by 35 amplification cycles each comprising denaturation  (94°C for 30s), 

annealing (58°C for 30s), and extension (72°C for 45s); and a final extension at 72°C for 7 min. 

Second-round PCR products were sequenced with the ABI Prism 310 Genetic Analyzer 

(Applied Biosystems, Foster City, CA, USA), using the BigDye Terminator Cycle Sequencing 

Kit (Applied Biosystems). The sequences were aligned by using CLUSTALW X1.5 software 

(http://npsa-pbil.ibcp.fr/) 
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Technical Appendix Table. PCR primers 

Primer name Primer sequence, 5  3  Nucleotide position on AJ272108 sequence (HEV genotype 4) 

32SEN1 CTC AGC CAA TGG CGA GCT GAC AGT 6387–6410 
32SEN2 ACA CTT CAG TCG AGA ACG CTC 6419–6439 
0RF2ANTISENSE CGC GAG CAG GGT AGT CAG CGG TA 7017–7039 
*HEV, hepatitis E virus. 

 


