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Abstract

Noroviruses (NoVs) are important human pathogens associated with foodborne and waterborne 

gastroenteritis. These viruses are genetically highly heterogeneous, with more than forty 

genotypes within three genogroups (GI, GII, and GIV) identified in humans. However, the vast 

majority of human infections are associated with variants of a unique genotype, GII.4. Aside from 

these NoV strains of epidemiological relevance, NoV strains of genogroup GIV (Alphatron-like) 

are reported in a sporadic fashion and their overall prevalence in the community is unknown and 
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this likely reflects the lack of specific diagnostic tools. We analyzed raw sewages collected from 

32 wastewater treatment plants distributed throughout Italy (307 samples) and stool specimens 

collected from hospitalized patients with clinical signs of diarrhea of unknown etiology (285 

samples). By using specific qualitative and quantitative RT-PCR assays, 21.8 % of the sewage 

samples and 3.2 % of the stool specimens tested positive for GIV NoVs. The number of genome 

copies in fecal samples ranged from 5.08 × 104 to 1.73× 106/g of feces. Sequence analysis showed 

limited genetic variability in human GIV viruses. The presence of GIV NoV both in sewage and in 

clinical samples confirms that not only GI and GII NoVs but also GIV strains are circulating in 

humans. Monitoring of GIV NoV is recommended in order to understand the dynamics of 

circulation in human populations, environmental contamination, and potential health risks.
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Introduction

Noroviruses (NoVs) are small, round non-enveloped viruses with an RNA genome within 

the family Caliciviridae. NoVs are important enteric pathogens of humans, frequently 

transmitted by contaminated water or food (Matthews et al. 2012; Patel et al. 2009). Within 

the genus NoV, six distinct genogroups (GI to GVI), further classified into more than 40 

genotypes, have been identified, with GI, GII, and GIV being associated with human 

infections (Mesquita et al. 2010; Zheng et al. 2006). Punctate mutations and recombination 

contribute to the broad heterogeneity of NoVs and trigger the periodical emergence of new 

epidemic strains. In spite of this massive genetic heterogeneity, the vast majority of human 

NoV infections are associated with GII viruses (Matthews et al. 2012). The widespread 

circulation of the more common human NoV GI and GII variants in clinical settings as well 

as in raw and treated sewage has been extensively documented (Glass et al. 2009; Haramoto 

et al. 2006; Iwai et al. 2009, 2008a, b; La Rosa et al. 2010, b; Nordgren et al. 2008; Patel et 

al. 2009). In contrast, a few studies document the detection in either clinical or 

environmental samples of GIV NoVs (Alphatron-like) (Fankhauser et al. 2002; Iritani et al. 

2002; Kitajima et al. 2009, 2011; La Rosa et al. 2008; 2010a, 2012; Lindell et al. 2005). GIV 

NoVs were first detected by Vinje and Koopmans in stool samples from sporadic cases of 

gastroenteritis (Vinje and Koopmans 2000). Later on, they were occasionally detected in the 

course of routine NoV screenings (Fankhauser et al. 2002; Iritani et al. 2002; Lindell et al. 

2005). Interestingly, Alphatron-like viruses have also been detected in domestic and captive 

carnivores (Di Martino et al. 2009; Martella et al. 2007; Martella et al. 2008; Pinto et al. 

2012). Unlike genogroups I and II, for which thousands of sequences are available in the 

public sequence databases, less than 70 partial sequences of GIV viruses are present in 

GenBank. The full-length genomes of three GIV strains have been published: a GIV.2 feline 

virus associated with an outbreak of enteritis in kittens in the USA (Pinto et al. 2012) and 

two GIV.1 human strains identified in Australia (Eden et al. 2012) and in China 

(unpublished manuscript).
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In previous studies, our group detected NoV GIV in sewage samples collected from 

wastewater treatment plants (WTPs), in clinical samples from pediatric patients, and in 

edible bivalves, thus gathering firm evidence for the circulation of GIV NoVs in Italy (La 

Rosa et al. 2008, 2010a, 2012). In a recent paper, Kitajima and coworkers, using quantitative 

methods, detected GIV NoV in wastewaters and river waters in Japan (Kitajima et al. 2009, 

2011) at high prevalence and with high viral loads (up to 104 copies/l). GIV NoVs have also 

been detected in wastewaters in Luxembourg (Kremer et al. 2011; Skraber et al. 2011). 

These studies confirm that not only GI and GII NoVs but also GIV NoV strains circulate 

worldwide, highlighting the relevance of investigations on this pathogen.

In the present study we coupled an environmental investigation with a clinical 

epidemiological survey in order to further explore the ecology and genetic diversity of GIV 

NoVs in the Italian population. For this purpose, we expanded an existing WTP-based 

environmental network (La Rosa et al. 2010a) so as to have a monitoring point (at least one 

WTP) in each Italian region (for a total of 32 WTPs in 20 regions). In addition, stool 

samples were obtained and analyzed from patients with watery diarrhea of unknown 

etiology hospitalized at the A. Gemelli Hospital of Rome (Catholic University Medical 

School of Rome, Italy).

Materials and Methods

Environmental Samples

Samples of raw sewage (a total of 307 grab samples) were collected at 32 WTPs throughout 

Italy (all 20 regions). Figure 1 is a geographic information system (GIS) map of the WTPs 

under study. Further details (European Environment Agency WTP code, Population 

Equivalents served by each WTP, and number of positive samples/WTP) are shown in Table 

1.

Starting from May 2011, and over a 1-year period, samples were collected at either 1- or 2-

month intervals, in collaboration with the regional environmental agencies (ARPAs). Upon 

arrival, untreated wastewater samples were divided into 2 × 40 ml aliquots and stored at 

−20 °C before use. One aliquot was seeded with a known amount of murine NoV (MNV1), 

added to the samples as a sample process control (Diez-Valcarce et al. 2011; D’Agostino et 

al. 2011), in order to calculate viral recovery efficiency (by quantitative PCR) and check for 

potential inhibitors (by qualitative PCR). The PCR primers used in the study are shown in 

Table 2. An aliquot of 20 ml was treated with 2 ml of 2.5 M glycine pH 9.5 and incubated in 

ice for 30′; the solution was then treated with 2.2 ml chloroform and centrifuged at 5,000 

rpm for 10′. Viral nucleic acids were extracted from 10 ml of chloroform-treated samples 

using the NucliSENS easyMAG (BioMerieux, Marcy l’Etoile, France) semi-automated 

nucleic acid extraction system with magnetic silica, according to the manufacturer’s 

instructions. After nucleic acid extraction, eluates (100 μl each) were frozen at −70 °C until 

analyzed.
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Clinical Samples

Stool specimens (285 samples, ~100 mg in weight) were collected by the A. Gemelli 

Hospital (Catholic University Medical School of Rome, Italy), from patients with symptoms 

of diarrhea, hospitalized between 2011 and 2012. Total nucleic acid was extracted using the 

automated platform NucliSENS EasyMAG (BioMerieux, Marcy l’Etoile, France), according 

to the manufacturer’s instructions. Eluates (100 μl each) were frozen at −70 °C until 

analyzed.

PCR, Sequencing, and Phylogenetic Analysis

We used a conventional RT-PCR with a nested strategy for the screening of both sewage and 

stool samples. In the first-round amplification, previously published primers were used that 

target the ORF1/ORF2 region (PCR 612, 995 bp, of which 716 in the ORF1 and 234 in the 

ORF2) (La Rosa et al. 2010a). For the second-round PCR we designed a new assay (PCR 

686, 323 bp), taking into consideration all the GIV sequences available in GenBank. The 

amplicon spans positions 4799-5102 of the genome of a GIV.1 NoV strain (accession 

JQ613567) and covers 288 bp in ORF1 and 34 bp in ORF2. The primer pair was selected 

among several primer pairs after testing with various positive and negative controls, to assess 

the sensitivity and specificity (data not shown). In order to assess the sensitivity, 

recombinant plasmids containing a fragment of the ORF1/ORF2 region of GIV NoVs 

detected in our previous studies were used as positive controls (La Rosa et al. 2008, 2012). 

In order to evaluate the specificity and to rule out possible cross-reactions, a panel of NoV 

genotypes of genogroup GI (GI.2, GI.4, GI.7, GI.8) and GII (GII.1, GII.2, GII.3, GII.4, GII.

6, G2II.7, GIIb/GII.13), kindly provided by the ISGEV (Italian Study Group for Enteric 

Viruses), was used as negative control. Both the first- and second-round PCRs were specific 

for GIV NoVs as they did not amplify non-GIV.1 NoVs, with the only exception of the GIIb/

GII.13 strain, which yielded an aspecific amplicon in the second-round of PCR.

Two microliters of the extracted RNA and 22 pmol of each primer were used in a final 

mixture of 50 μl using the One-Step RT-PCR Kit (Bioline). After the first round of PCR 

amplification (35 cycles), one tenth of the volume of the PCR product obtained was used for 

the second PCR assay (30 cycles). Because of the extreme sensitivity of PCR, we paid 

particular attention to the prevention of contamination: separate rooms were used for the 

preparation or mixing of reagents, sample processing, and gel electrophoresis; reagents and 

samples were stored in separate rooms; and the equipment used in each room was not used 

in other areas. Negative PCR mixture controls and extraction controls were systematically 

used.

PCR amplicons were directly sequenced with a capillary automatic sequencer (ABI PRISM 

310 Genetic Analyzer; Applied Biosystems).

Bioinformatic analysis was performed as follows: the raw forward and reverse ABI files 

were aligned and assembled into a single consensus sequence using MEGA5 software. All 

sequences were submitted to BLAST analysis for genotyping at http://

blast.ncbi.nlm.nih.gov/Blast.cgi. Molecular phylogeny was also performed using MEGA5. 

The best fit model of nucleotide substitution was selected (Kimura-2parameter +I) from 
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among 24 models available in the MEGA5 software, based on the minimum Akaike 

Information Criterion (AIC) value. The reliability of the phylogenetic tree was determined 

by bootstrap re-sampling of 1,000 replicates. For genetic distance calculations and pairwise 

distance comparisons, Kimura’s two-parameter model was used, integrated into the MEGA 

software.

Real-Time PCR—Positive stool samples were further analyzed in order to obtain 

quantitative data on the viral loads. The Real Time TaqMan assay is a modified protocol of 

the original assay developed by Trujillo et al. (2006) at the Centers for Disease Control and 

Prevention. The assay is able to amplify a 98-bp segment of the ORF1/ORF2 junction of 

NoV genome. The assay was modified to increase its specificity and sensitivity by designing 

a new reverse primer in a region located after the original primer, based on a multi-

alignment study of the target region in all published human NoVs. The new assay amplifies 

a 133-bp-long fragment and was validated using the positive and negative controls described 

above, before screening the clinical samples. All PCRs, primers and probes used in this 

study are shown in Table 1. The recombinant plasmid (pCR4TOPO vector) used to construct 

the standard curve for the absolute quantification of GIV NoV contains a 998-bp fragment 

targeting the ORF1/ORF2 region of a GIV NoV (sample 980) detected in a sewage sample 

in Italy, in 2008 (La Rosa et al. 2008). The plasmidic DNA was quantified by optical density 

using the ND-1000 instrument (Nanodrop, Wilmington, DE, USA). DNA concentrations 

were then converted into copy numbers using the following equation: [GC/ml = C/MW * 

6.02 × 1023], where C represents DNA concentration (C = g/ml) and MW is molecular 

weight. The standard curve was constructed on the basis of five serial dilutions of the 

plasmid. The absolute quantification was achieved by comparing sample quantification cycle 

(Cq) values to the standard curve. A no-template control was used in every assay to rule out 

the possibility of contamination. The real-time PCRs were carried out in a Bio-Rad 

Miniopticon RealTime PCR System on a triplicate set using 5 μl of the extracted genome. 

The reaction mixture was initially incubated at 42 °C for 45 min to transcribe the RNA and 

then heated at 95 °C for 10 min. Activation was followed by a 40-cycle, two-step process, 

each cycle consisting of denaturation at 95 °C for 15 s and annealing or extension at 60 °C 

for 1 min. The reactions were carried out in disposable optical 96-well PCR plates in a 25 μl 

mixture using SensiMix One-Step kit (Bioline). Run acceptability was defined as a 

correlation coefficient (R2) > 0.98 and a slope between −3.6 and −3.1. Quantification data 

were analyzed with CFX Manager software, and exported into a Microsoft Excel file for 

subsequent statistical analysis.

Results

A total of 307 sewage samples and 285 stool specimens were tested for GIV NoVs by the 

newly designed nested PCR assay in the ORF1/ORF2 region. Of these, 67 (21.8 %, see 

Table 1) and 9 (3.2 %) were positive for GIV NoV, respectively. Extraction efficiency, 

calculated on randomly selected samples, showed an average murine norovirus recovery 

exceeding 35 %. Inhibition in negative samples was ruled out using the sample process 

control (positive PCR signal for MNV1, random sampling). All the PCR amplicons were 

sequenced and submitted to Genbank under accession numbers HG004588–HG004608.
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Of the 307 wastewater samples, 71 were collected in spring (March, April, and May), 85 in 

summer (June, July, and August), 70 in autumn (September, October, and November), and 

81 in winter (December, January, and February). Overall, 10/71 (14 %) of samples collected 

in spring were found to be positive, 14/85 (16.5 %) in summer, 24/70 (34.3 %) in autumn, 

and 19/81 (23.5 % in winter).

The collection of clinical stool samples was not performed regularly during the year, but 

concentrated in March–June 2011 and May–June 2012.

The results of the phylogenetic study performed on the sequences obtained in the ORF1/

ORF2 region are presented in Fig. 2. All the sequences generated in this study grouped with 

the GIV.1 human cluster, segregating away from the GIV.2 animal cluster (dog, cat, and 

lion). The first cluster further subdivided into two subclusters (mean distance between group 

= 0.082 number of base substitutions per site). One lineage included the vast majority of the 

sewage (60/67) and clinical (8/9) samples detected in this study, along with most of the 

sequences detected in our previous studies, i.e., 10 sewage sequences, one mussel sequence, 

and two sequences obtained from children with GE. The other lineage included seven 

sewage samples and one clinical sample from the present study, six sewage samples detected 

previously in Italy, the prototype strain Fort Lauderdale, and the recently identified Lake 

Macquarie strain from Australia.

By real-time PCR, the viral load of GIV NoVs was determined in all the stool samples that 

tested positive by nested PCR. The number of genome copies (GC) ranged from 5.08 × 104 

to 1.73 × 106/g of feces.

Discussion

Noroviruses may be shed at high titers in the feces and are often found at high 

concentrations in sewage (Rodríguez-Lázaro et al. 2012). Several studies have investigated 

the presence of GI and GII NoVs in urban sewage (Haramoto et al. 2006; Iwai et al. 2009; 

La Rosa et al. 2010b; Nordgren et al. 2008). GIV NoVs have also been the object of 

investigation in a few environmental studies, revealing that Alphatron-like NoVs frequently 

contaminate sewage water (Kitajima et al. 2009; Kitajima et al. 2010, 2011; La Rosa et al. 

2008, 2010a). Since most molecular tools for human NoVs have been optimized for the 

detection of GI and GII NoV, the limited literature on GIV NoVs is not surprising. In the 

present study we coupled an environmental epidemiological study with a clinical 

epidemiological survey, in order to gain insights into the ecology and genetic diversity of 

GIV NoV strains in the Italian population. Indeed, the association between the presence of 

pathogens in water environments and in human populations is a key issue in understanding 

waterborne epidemics and potential health risks to humans.

Monitoring sewer systems is a useful approach for the study of the prevalence and 

epidemiology of enteric pathogens (Sinclair et al. 2008; La Rosa and Muscillo 2013), as this 

may reflect the actual level of viral activity in the population more accurately than 

surveillance of reported cases, which usually represent only a small proportion of the total 

cases. Sewage-based studies on GIV NoV have been conducted previously (Kitajima et al. 
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2009, 2011; La Rosa et al. 2008, 2010a), but this is the first large-scale study, in which 32 

WTPs were enrolled and a total of 307 sewage samples were analyzed. A molecular 

epidemiological investigation of 11 wastewater treatment plants (122 grab samples) 

throughout Italy conducted by our group (La Rosa et al. 2010a) revealed 10 positive 

samples. The percentage of positive samples in the present study was 2.5 times higher than 

that in our previous investigation (21.8 vs 8 %). This could be accounted for by the lower 

sensitivity of the primer pair used in the 2010 study, which was designed on the basis of a 

smaller set of sequences. Also, the “long template PCR” method employed in the previous 

study (1,526 bp-long amplicons for the first-round and 995 bp-long amplicons for the 

second-round reaction) is expected to have a lower sensitivity, as it requires the RNA to 

retain its integrity. In the present study, a short-template assay (323 bp in the second-round 

reaction) was designed on the basis of a larger set of GenBank sequences. With this 

optimized conventional assay, the percentage of positive samples was similar to the 

prevalence values found by Kitajima et al. (2011), in a smaller WTP-based study (Kitajima 

et al. 2011). The newly designed assay proved to be a useful tool for the detection of GIV 

strains from both clinical specimens and environmental samples. DNA sequencing 

confirmed all positive samples.

The year-long monitoring of sewer systems allowed us to study the seasonality of GIV 

NoVs. It is well known that although NoV infection can occur at any time of year, the 

incidence tends to increase in the winter season. In this study, GIV NoVs were detected in 

sewage samples throughout the year, with an autumn/winter peak. This seasonal pattern is 

similar to that displayed by GI and GII NoVs, generally referred to as “winter vomiting 

disease viruses.” It should be noted, however, that the virus was present in a significant 

percentage of samples collected in spring and summer (14–16.5 %).

As for the geographic distribution, GIV NoVs were detected in 27/32 of the analyzed WTPs 

(Table 1) and were distributed across the entire country. A detailed comparative analysis of 

the distribution of positive samples across WTPs was not feasible, however, since the 

number of collected wastewater samples varied greatly from one WTP to another. This was 

due to differences in compliance between WTPs and to the fact that some plants were 

enrolled relatively late in the study.

Hospital-based surveillance identified GIV NoVs in 3 % of hospitalized patients. This 

epidemiological study suffers from a number of limitations. First, specimens were collected 

from patients with clinical signs of diarrhea of unknown etiology. Of the nine patients 

positive for GIV NoV, only two patients had been hospitalized with GE, while the others 

were hospitalized for other reasons (transplant patients, endocarditis or other cardiac 

problems, pneumonia, Crohn syndrome, and regional enteritis). We are, therefore, unable to 

speculate on the role of the virus in GE. Conceivably, this virus, which seems to circulate 

widely in the population (as reflected in wastewaters), rarely affects people with healthy 

immune systems, but causes opportunistic infections in susceptible patients. Obviously, 

further investigations are needed to either confirm or refute this hypothesis.

Another limitation of the clinical study relies in the collection of the fecal samples, which 

was not performed regularly during the year, but concentrated in March–June 2011 and 
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May–June 2012. This precluded the possibility of conducting a paired comparison between 

the clinical and environmental samples to investigate the observed temporal patterns.

We quantified viral loads in clinical samples, using a modified protocol of the original assay 

developed by Trujillo et al. (2006). For the absolute quantification of viruses in feces, we 

used a DNA-based calibration curve (recombinant plasmid) rather than an in vitro 

transcribed RNA. The advantage of using an in vitro transcribed RNA as template is that it 

involves cDNA synthesis and, therefore, takes into account the efficiency of the reverse 

transcription reaction. A recent study by Bowers and Dhar, however, indicates that if the 

standard curve is generated with over 100 template copies, the nature of the template has no 

effect on the standard curve. In such cases, plasmid DNA, which is cheap and relatively easy 

to produce in large quantity, should be preferred (Bowers and Dhar 2011). Moreover, DNA 

has the advantage of being more stable than RNA and thus has a longer shelf-life. The viral 

loads in stool specimens ranged from 5.08 × 104 to 1.73 × 106/genomic copies/g of feces 

(with higher titers in the two patients with GE), values that are lower than those found 

usually in the stools of patients with GI and GII NoV infections (up to 109–1012 genomic 

copies/g) (Ajami et al. 2010; Chan et al. 2006; Teunis et al. 2008). A preliminary attempt to 

quantify GIV NoV in a small number of positive environmental samples was unsuccessful, 

in that no amplification curves were obtained. This may be attributed to either low viral 

concentrations or the presence of PCR inhibitors in the water samples tested. The nested 

PCR used for the qualitative tests, on the other hand, mitigates the effect of inhibitory 

substances on the reaction. This is because the inhibition of nucleic acid amplification is 

often partial. The first step can thus produce a small amount of template that may not be 

visible by gel electrophoresis, but can nonetheless be successfully amplified in a second 

round of PCR. Moreover, performing the second round of PCR on an aliquot of the product 

obtained in the first cycle of amplification increases the sensitivity of the standard RT-PCR.

Molecular and phylogenetic analysis showed moderate genetic variability in GIV viruses, 

with the vast majority of sequences detected in the present study belonging to a lineage 

which also included environmental and clinical sequences generated in the previous 

investigations by our group. It seems, therefore, that human GIV NoV, with only one 

genotype identified so far, exhibits less genetic variability than GI and GII.

In conclusion, our findings revealed unexpectedly high rates of detection of GIV NoV in 

sewage samples (21.8 %), demonstrating firmly that not only GI and GII but also GIV 

strains circulate widely in the Italian population. Further studies will be needed to allow an 

accurate interpretation of the presence of GIV NoV in clinical samples, and to shed light on 

both the dynamics of circulation in human populations and the significance of environmental 

contamination in terms of potential health risks.

Our goals for the future are to determine the occurrence and quantity of GIV NoVs in 

different water environments, following the route of contamination from raw sewage through 

the treated effluent to the superficial waters receiving wastewater discharges, in order to shed 

light on the fate of these viruses in water environments and their potential for waterborne 

transmission.
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Fig. 1. 
GIS map of the WTPs under study. The geographic information system map shows the 

localization of the 32 WTPs under study. Further details (European Environment Agency 

WTP code, Population Equivalents served by each WTP, and number of positive samples/

WTP) are given in Table 1. The map was created using Quantum GIS (QGIS) version 1.8.0-

Lisboa (www.qgis.org), an open source geographic information system licensed under the 

GNU General Public Licence
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Fig. 2. 
Phylogenetic tree displaying the genetic relationships between GIV NoVs. The tree includes 

a total of 102 sequences. Sequences from the present study are shown in bold (ID number, 

followed by the year of identification, and by the suffix “sw” for sewage samples and “cl” 

for clinical samples). To simplify the tree, a single sample (ID 1694) was used to represent 

57 of our samples the sequences of which were found to be identical. The tree also includes 

all animal (GIV.2) and human (GIV.1) sequences available in GenBank for the genomic 

region under study. The animal prototypes reported in the phylogenetic tree are: EF450827 

(lion/GGIV.2/Pistoia/06/ITA), JF781268 (CAT/giv.2/CU081E/USA/2010), and FJ875027 
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(dog/GIV.2/Bari/91/ITA). The human prototypes include AF414426 (Fort Lauderdale/

560/1998/US), AF414427 (Saint Cloud/624/1998/US), and the strain JQ613567 recently 

completely sequenced (Lake Macquarie/NSW2680/2010/AU). We also included sequences 

identified by our group in the previous studies from sewage samples (FN663936, FN663935, 

FN663942, FN663932, FN663934, FN663930, FN663933, FN663929, FN663937, 

FN663943, and 980/2007/ITA), clinical samples (673/2006/cl and 675/2006/cl), and one 

mussel sample (I85089/2011)
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Table 1

List of WTPs under study

ID
ID code of European Environment 
Agency (EEA) City

Population equivalent served by 
WTPs

Number of GIV-positive 
samples

1 IT01000000000043 Torino 3.8E+06 2

2 IT01000000000078 Collegno 2.7E+05 0

3 IT02Q90000000583 Aosta 1.5E+05 1

4 IT02Q90000000592 Valtournanche 4.0E+04 1

5 IT03160128000456 Milano 1.3E+06 2

6 IT03160128000464 Milano 5.7E+05 2

7 IT03160129000531 Brescia 2.5E+05 4

8 IT21000000000008 Merano 3.6E+05 1

9 IT21000000000013 Bolzano 3.7E+05 1

10 IT220000000064 Trento 1.2E+05 5

11 IT220000000065 Trento 1.0E+05 1

12 IT05000000000213 Venezia 4.0E+05 4

13 IT05000000000212 Venezia 1.1E+05 2

14 IT070000000034 Genova 2.5E+05 0

15 IT070000000046 Genova 1.3E+05 3

16 IT08000000000007 Bologna 9.0E+05 3

17 IT090000000080 Firenze 6.0E+05 9

18 IT100000000050 Perugia 9.0E+04 0

19 IT11000000000089 Ancona 1.0E+05 2

20 IT11000000000123 Senigallia 1.0E+05 4

21 IT12000000000304 Roma 9.2E+05 5

22 IT12000000000311 Roma 7.8E+05 2

23 IT12000000000317 Roma 1.2E+06 3

24 IT12000000000321 Roma 3.5E+05 2

25 IT15Q90000003543 Napoli 1.2E+06 2

26 IT160000000065 Bari 3.9E+05 0

27 IT160000000066 Bari 2.4E+05 0

28 IT170000000143 Potenza 1.6E+05 1

29 IT18Q90000003087 Reggio Calabria 2.6E+05 0

30 IT19Q90000002303 Palermo 4.4E+05 2

31 IT20000000000120 Cagliari 2.3E+05 2

32 IT20000000000135 Cagliari 5.6E+05 1
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