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What is a virus?

* discovered at the end of the 19. century by Louis Pasteur

e virus - Latin poison or slime

* only 3186 viral species are known today (ICTV 2014)

e atleastin mammalian hosts 320,000 viruses are unknown (anthony2013)
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ICTV species and level classification

Species:

“a monophyletic group of viruses whose properties can be distinguished from
those of other species by multiple criteria”

Criteria:

“criteria may include, but are not limited to, natural and experimental host
range, cell and tissue tropism, pathogenicity, vector specificity, antigenicity,
and the degree of relatedness of their genomes or genes. The criteria used
should be published in the relevant section of the ICTV Report and reviewed

periodically by the Study Group”
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Hepatitis C virus and Coronaviruses

Classification

Genus

Genome

Transmission

Diseases

Hepatitis C virus (HCV)

Order Unassigned
Family Flaviviridae

Hepatitis C virus

plus-strand RNA (9.6 kb)

Sexual contact, blood

acute or chronic liver diseases
liver cirrhosis
hepatocellular carcinoma

Coronaviruses (CoV)

Order Nidovirales
Family  Coronaviridae
Subfamliy Coronavirinae

Alpha-, Beta-,
Gamma- and Deltacoronaviruses

plus-strand RNA (30 kb)

Respiratory or fecal-oral in humans

Mainly respiratory diseases
(pneumonia) and gastroenteritis




More than 1 MILLION PEOPLE DIE each year
from disease caused by hepatitis B & C.

© World Health Organization 2014

15.02.2016



CONFIRMED GLOBAL CASES OF MERS-COV 2012 - 2016
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Replication of HCV and CoV (Group V)
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Known RNA secondary in HCV
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Conserved RNA secondary in HCV
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Conserved RNA secondary in HCV
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Long-range RNA-RNA interactions

LRIs

Long-range RNA-RNA interactions

100 nt < LRI < ? nt

According to their definition a LRI spans distances between
a few hundred and several thousands of nucleotides
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Conserved LRIs in HCV
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Possible HCV circularization
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LRIscan
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Prediction of conserved long-range RNA-RNA interaction
in full viral genomes
Markus Fricke !, Manja Marz ':2*

1. Calculate alignment complexity
and coverage

2. Find LRI seeds with a sparse
dotplot method

3. Filter LRI candidates based on
MPFE; calculate z-score/p-value
and compensatory score.

4. Extend seed interaction

Compression:
AAAAGUUUCC = AGUC
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Graph-distance

Qin et al. Algorithms for Molecular Biology 2014, 9:19 .
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RNAgraphdist

Dijkstra’s algorithm in combination with a Fibonacci heap in O(n log n) time

Input: sample of Boltzmann-weighted secondary structures created with RNAsubopt
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LRI in Tombusviruses
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Conserved RNA secondary in CoV—5" UTR
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Conserved RNA secondary in CoV — 3’ UTR
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BCov. 0897 CUAU; G ~GGAA BatCoV 512 AGUGCAAGCA BatCoV 512 UUAUTUCAUAC Ja
SARS-COV TOR2 29552 ACAU AGGAC UUCAUCGAG GCaBAGURCOAD BatCoV 1A 097 -GUAUAAGC! BatCoV 1A 28147 ARA UUABHUC: [UACCUCURUGU! .U
MERS-CoV. 29321 GUAGCH juc CUCUGC BatCoV HKUS BatCoV HKUS
HCoV EKUL 29798 UUUGA) 2.cu VA ~UGU: HCoV NL63 HCoV NL63
it 31188 AGAA GUBBUAC UL TGEV 28365 ACU EV

BatCoV HKU9-1 28982

27065 AGI c: UUUGCUACUAUGUU 27124
27822 GG IAAGGAUAUUACCAUAGC 27881
2 26940 -1 JUAGAGUAUAAUUAUAUU 26997
27368 GG [ACAACGGUARGCCUGUARURRUGAC: CaceuuALUAVUALALY 26027

28097 CU UARARUGUAA ACUUARAUAUAUU 28155

UGUAAUUAAALA: R AUCO0DAROURDADY 25603
5732480 UAGURAR. [UAR00UGCUAUCAUADU 27382
28365 AC! AGRAUGGUAAGCACGUGURAUAGGA MBI CAACCCUAUUGCAURUU 28124
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