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Sfide, opportunità e limiti dello studio delle sequenze genomiche di SARS-COV2. 
Esperienza in Puglia e Basilicata
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I laboratori di sanità pubblica veterinaria e la ricerca nella genomica 
di SARS Cov2: Esperienze a confronto

SARS-Cov-2 (n= 42.976) > SARS-Cov (n= 66)

How fast does SARS-CoV-2 
evolve?

SARS-Cov-2 has a mutation rate of 1.96 x 10-3 substitutions per site per year slightly
lower than 2.38 x 10-3 substitutions per site per year observed in SARS-Cov. Both
estimates are in line with those of other known (+)ssRNA viruses.

I laboratori di sanità pubblica veterinaria e la ricerca nella genomica 
di SARS Cov2: Esperienze a confronto
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I laboratori di sanità pubblica veterinaria e la ricerca nella genomica 
di SARS Cov2: Esperienze a confronto
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Nt changes AA changes

L C241,C3037,A23403,C8782,G11083,G2
5563,G26144,T28144,G28882

S C8782T,T28144C NS8-L84S
V G11083T,G26144T NSP6-L37F NS3-G251V

G C241T,C3037T,A23403G S-D614G
GH C241T,C3037T,A23403G,G25563T S-D614G + NS3-Q57H
GR C241T,C3037T,A23403G,G28882A S-D614G + N-G204R
GV C241T,C3037T,A23403G,C22227T S-D614G + S-A222V
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SARS-Cov-2 variant frequencies distribution

We identify a total of 17026 variants
in the (42796) SARS-Cov-2 genomes,
most of them observed in one or few
genomes.

Only 61 variants can be considered
fixed.
(i.e are observed at least in 1% of the
genomes)

16956 variants are observed in less
than 1% of the genomes

≥1%<1%

16956 changes
(10691 S, 6256 NS)

61 changes
(25 S, 30 NS)
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Clustering of SARS-CoV-2: July/August
17 clusters and 4 superclusters (SC1, SC2, SC3 and SC4)

Developed and implemented a  
novel classification system
• based on 61 highly prevalent 

variants (freq > 1%)
• available through github and/or 

galaxy rapid and efficient

Tools and resources for SARS-CoV-2

I laboratori di sanità pubblica veterinaria e la ricerca nella genomica 
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17 clusters and 4 superclusters (SC1, SC2, SC3 and SC4)
Geographic patterns, evolution  and more, see: https://www.biorxiv.org/content/10.1101/2020.06.26.172924v2*

* currently under review at MBE
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Functional annotation: CORGAT

Galaxy workflow for funct. annot of 
variants

• conserved regulatory sequences
• epitopes
• funct. effect
• selection (according to hyphy)
• non-coding functional elements

Availability

Annotation of functional effects
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Nextstrain clades – Italia (n=951)
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SARS-Cov-2 Genomes Dataset
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SARS-Cov-2 Genomes Dataset
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Euro Surveill. 2020;25(32):pii=2001410. https://doi.org/10.2807/1560-7917
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Nextstrain GISAID Lineages N. isolati

20A G

B.1 12
B.1.141 2
B.1.153 1
B.1.5 3
B.1.5.12 1

20A.EU1 GV B.1.177 21

20A.EU2 GH
B.1 1
B.1.160 11
B.1.36 1

20B GR

B.1.1 53
B.1.1.25 1
B.1.1.35 6
B.1.1.39 1

Nextstrain clades – Puglia e Basilicata (n=115)

Nextstrain GISAID Lineages N. isolati

20A G

B.1 12
B.1.141 2
B.1.153 1
B.1.5 3
B.1.5.12 1

20A.EU1 GV B.1.177 21

20A.EU2 GH
B.1 1
B.1.160 11
B.1.36 1

20B GR

B.1.1 53
B.1.1.25 1
B.1.1.35 6
B.1.1.39 1

Nextstrain GISAID Lineages N. isolati

20A G

B.1 12
B.1.141 2
B.1.153 1
B.1.5 3
B.1.5.12 1

20A.EU1 GV B.1.177 21

20A.EU2 GH
B.1 1
B.1.160 11
B.1.36 1

20B GR

B.1.1 53
B.1.1.25 1
B.1.1.35 6
B.1.1.39 1

Nextstrain GISAID Lineages N. isolati

20A G

B.1 12
B.1.141 2
B.1.153 1
B.1.5 3
B.1.5.12 1

20A.EU1 GV B.1.177 21

20A.EU2 GH
B.1 1
B.1.160 11
B.1.36 1

20B GR

B.1.1 53
B.1.1.25 1
B.1.1.35 6
B.1.1.39 1

SARS-Cov-2 Genomes Dataset
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Italy is among the countries with the lowest number of genomes sequenced per 100 cases 
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SARS-Cov-2 timing
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SARS-CoV-2 genome sequencing, in Italy
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