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Viruses are tiny

Size of viruses:

15-440 nm (80 nm); avg. cell size: 10-100µm
Size of viral genome:
3.400-31.000 nt (RNA viruses); 3 · 106 nt (DNA viruses)
Number of virus particles on earth

Cells@human ∼ 3.72 · 1013

Bacteria@human > 1014

Stars ∼ 1023

Postions on a Go board 1.7 · 10172

Virusp@earth ∼ 1031

3,186 virus species
320,000 (unknown) viral species (only @ mammals)
just 95 years old viruses known (!)
Human genome (proteins, ncRNAs, viral elements?)
less than 1% of bioinformaticians deal with viruses
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European Virus Bioinformatics Center

www.evbc.uni-jena.de
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How to detect novel viruses?
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YEAH! Found something!
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New generation of sequencing methods (2 CoV)
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New generation of sequencing methods (3 CoV)
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New generation of sequencing methods

Minion
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Klebsiella pneumoniae carbapenem
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Klebsiella pneumoniae carbapenem
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Minion – 2 viruses (BVDV)

e=0.10 k=20 e=0.10 k=30

e=0.15 k=20 e=0.15 k=30
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Secondary structures in RNA viruses:
Coronaviruses
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Clustering of secondary structures
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Secondary structures in RNA viruses:
Long-range interactions

multiple genome alignment (-f, --file)
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Impact of secondary structures in RNA viruses:
Long-range interactions in HCV
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Secondary structures in RNA viruses:
Circularization of HCV

polyU/UC

IRES

START

CRE
VR

STOP

GCCAG CC
CCU

UAAU_
G G G G CGA

CAC
U CC

ACC
AUGAAUC A C U CCCC U G UGA GG AACUACU G U C U U C A C G C

AG
A AA

G C GUC U A G C CAU G G CGUU A G
U A

U G A GUGUCG U GCA G C CUC C AGGCCCCCCC

UUC
CU

CUUUUUUGGUGGCUCCAUCUUAGCC
CUAGUCACGGCUAGCUGU

GAAA
G
GUCCGUGAGCCGCAUGACUGCAGAGAGUG

CU
GA

UAC
UGGCCUC

UCU
GCAGAUCA

U
G
U3'

5'

C E1
E2

2

3

4B

5A

5B

SL-I SL-I SL-II SL-II

3'SL-I DLS DLS3'SL-I

in
co

m
pa

tib
le

Pa
irs

Types of pairs

0

1

2

1 2 3 4 5 6MFE = -93.36 = -44.88 + -48.47 (kcal/mol)

M. Marz (University of Jena) Virus Bioinformatics Bledx, 12.02.2018 17 / 34



Packaging in Influenza
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Packaging in Influenza
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Hackathon – Virus-Host Interaction – Ebola

∼ 50% of reads map onto viral genome
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A systematic approach in understand host reactions
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Give me your virus and I tell you the host

y\ŷ Avian Human Swine All
Avian 3207 49 13 3269

Human 6 4470 82 4558
Swine 9 10 849 868

All 3222 4529 944 8695

metric \ host Avian Human Swine All
accuracy 0.95

recall 0.99 0.95 0.94
precision 0.88 1.00 0.89
F1-score 0.94 0.97 0.93

Codon usage
y\ŷ Avian Human Swine All

Avian 5524 227 576 6327
Human 168 11314 1251 12733
Swine 25 800 995 1820

All 5717 12341 2822 20880

Dinucleotides
y\ŷ Avian Human Swine All

Avian 4294 1048 985 6327
Human 173 8376 4184 12733
Swine 17 630 6342 1820

All 4484 10054 6342 20880
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A database of viruses?

Zitat: “NEIN NEIN NEIN”

data structure

various viruses

’pan genomics’

photos

alignments

links

data policy

partial update
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