NGS analyza cirkulujicich kmeni SARS-CoV-2
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Genomic epidemiology of novel coronavirus - Global subsampling
. Built with nextstrain/ncov. Maintained by the Nextstrain team. Enabled by data from (GE[5)-

Showing 3259 of 3259 genomes sampled between Dec 2019 and Jan 2022.
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Brezen 2020

5‘ UTR SARS-CoV-2

« 27 zamén v sekvenci (265 bp) proti historickym izolatim netopyfich koronavir(

* nejblizSi sekvencéné pfibuzny SARS (2003)
« 5'UTR koronavirt - promotor — kontrola replikace a transkripce — SARS-CoV-2 pravdépodobné silny promotor
» predikce (bfezen 2020): vysoka mutagenita, mnoho kmend, trvani epizody cca 3 mésice, vyvoj vakciny nerelevantni

« 5'UTR SARS-CoV-2 doposud zcela stabilni, na rozdil od downstream oblasti

« 5°UTR univerzalni cil pro detekci vSech doposud cirkulujicich kmenti SARS-CoV-2; EHK validovana esej dostupna na po
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Daily New Cases

Cases per Day
Data as of 0:00 GMT+0
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MNovel Caronavirus Daily Cases
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VInu genomicky charakterizovala RNDr. Jifincova, SZU Praha;
9. listopad 2020, Zprdva NRL pro chfipku a nechfipkova respiracni onemocnéni, 45. KT

Active Cases in Czechia
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See also: Daily_Deaths Graph

Active Cases in Israel

https://www.worldometers.info

Druha vina je pravdépodobna,
nastup muze byt velmi rychly,
ocekava Prymula

20.6.2020

Druha vina Sireni nakazy covidem-19 nejspise prijde, zasadni je, jestli se
potom podafi udrZet denni prirtistek po¢tu nakazenych v fadu stovek,
nebo bude jesté hire. V Interview €T24 to fekl vladni zmocnénec pro
vyzkum ve zdravotnictvi Roman Prymula. Zkusenost z Izraele pritom
ukazuje, Ze nastup druhé viny maZe byt velmi rychly - do deseti dn(i. Je
proto dulezité, aby stale zlistalo v pohotovosti vée, co bylo vytvoreno ve
shaze spoutat ptivodni breznovou vinu.

20. ¢ervna 2020 — témér nulovy vyskyt viru
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Daily New Cases in Czechia
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» kazda vina od zari 2020 tvorena distinktnim kmenem s odliSnou genomickou sekvenci
» kmeny evolucné na sebe nenavazuji (rozpor se zakonem evoluce mutaci a genetiky uzavienych populaci)
« pfimy pfedchudce Omicron nenalezen — genomicky rozpor jiz pfilis zjevny

Whole genome NGS sequencing SARS-CoV-2

Gen
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Spike protein: AB7V, A69-70, T951, G142D, A143-145, A211, L212],
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https://en.wikipedia.org/wiki/Coronavirus_spike_protein

TILIA LABORATORIES: analyzacni software pro NGS analyzu dat

Pozndmka
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Protein S: D614G (GAT>GGT)
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Reverse genetics has been anindispensable tool revolutionising insights into viral

pathogenesis and vaccine development. Large RNA virus genomes, such as from

Coronaviruses, are cumbersome to clone and manipulate in £. coli due to size and

ionalinstability>, Theref | . idand rof .

platform for RNA viruses would benefit the research community. Here we show the
full functionality of a yeast-based synthetic genomics platform to genetically
reconstruct diverse RNA viruses, including members of the Coronaviridae,
Flaviviridae and Paramyxoviridae families. Viral subgenomic fragments were
generated using viral isolates, cloned viral DNA, clinical samples, or synthetic DNA,
and reassembled in one step in Saccharomyces cerevisiae using transformation
associated recombination (1AR) cloning to maintain the genome as a yeast artificial
chromosome (YAC). T7-RNA polymerase has been used to generate infectious RNA to
rescue viable virus. Based on this platform we have been able to engineer and
resurrect chemically-synthetized clones of the recent epidemic SARS-CoV-2*inonly a
week after receipt ofthe synthetic DNA fragments. The technical advance we describe
here allows a rapidly response to emerging viruses as it enables the generation and
functional characterization of evolving RNA virus variants—in real-time—during an
outbreak.
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In silico comparison of SARS-CoV-2 spike protein-ACE2 binding affinities across species and implications for virus origin.
Piplani S, Singh PK, Winkler DA, Petrovsky N. Sci Rep. 2021 Jun 24;11(1):13063. doi: 10.1038/s41598-021-92388-5.

Table 1 ACE2 RBD residues interacting with the S protein RBD from MD simulations of
complexes.

From: In silico comparison of SARS-CoV-2 spike protein-ACE2 binding affinities across species and implications for virus origin

Species Accession number Position % binding residues shared with hACE2

19 24 27 28 30 31 34 37 38 41 42 79 83 330 353 393

Homo sapiens (human) Q9BYF1 s Q@ T F D K H E D ¥ Q L ¥ N K R 100
Macaca fascicularis (monkey) ADAZKSX283 S Q T F D K H E D ¥ Q L Y N K R 100
Panthera tigris (tiger) XKP_007090142.1 s L T F D K H E E ¥ Q L Y K K R 94
Bos Taurus (cow) NP_001019673.2 s Q@ T F E K H E D Y Q M Y N K R 38
Mesocricetus auratus (hamster)  ADATU7QTA1 s Q T F D L © E D ¥ Q L ¥ N K R as
Felis catus (cat) Q56H28 s L T F E K H E E Y Q L Y N K R 31
Rhinolophus sinicus (bat) USWHY8 S EMF D K I E D H Q L ¥ N K R 75
Paguma larvata (civet) Q56ML1 s L 7T E K ¥ E Q Y Q L ¥ N K R 75
Equus ferus caballus (horse) F&vVoL3 s L T F D K 5 E E H Q L ¥ N K R 75
Mustela putorius furo (ferret) Q2Waas L L T F E K I E E ¥ Q - Y N K R 69
Canis luparis (dog) JOPTY2 - L T F E K ¥ E E Y Q L ¥ N K R 59
Mus musculus (mouse) QBROI0 S N T F N N O E D Y QY EFE N K R 63
Manis javanica (pangolin) XP_017505752.1 - E T F E K S§ E E ¥ QI Y N K R 63
Ophiophagus Hannah (snake) ETE61380.1 VvV K F E © A - D Y N N F N L R 38

Residues interacting with the same S residue in different species ACE2. that differ from those in human ACE2. are in bold (conservative replacements). in italics (partially

conservative replacements) or in underline (non-conservative replacements).




nature > news > article a natureresearch journal

nature s &

Search Login

NEWS I 27 JANUARY 2020 I

US officials revisit rules for disclosing
risky disease experiments

An expert panel is considering how much to reveal about a largely secret review
process of 'gain-of-function' research.

Nidhi Subbaraman

RELATED ARTICLES

Engineered bat virus stirs debate over risky
research

US plan to assess risky disease research takes
shape

US suspendsrisky diseaseresearch

Viral-research moratorium called too broad
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Making pathogens more dangerous can help researchers prepare for pandemics. Credit: Anna
Schroll/Fotogloria/UIG via Getty




The discussionis the latest chapter in a long-standing debate about the value
of potentially dangerous biological research. In 2014, after a series of

accidents involving mishandled pathogens at the US Centers for Disease
Control and Prevention, the NIH announced that it would stop funding gain-
of-function research into certain viruses — including influenza, severe acute
respiratory syndrome (SARS) and Middle East respiratory syndrome (MERS)
— that have the potential to unleash a pandemic or epidemic if they escaped
from the lab. Some researchers said the broad ban threatened necessary flu-
surveillance and vaccine research.

Surprising news

The government reversed course in January 2017 after the NSABB concluded
that very few such experiments posed a risk to public safety. The NIH lifted its

ban on funding gain-of-function research in December 2017, after the HHS

and the White House developed a system for vetting proposed experiments —
creating the expert panel in the process.

The related debate over how much to disclose about such research reignited
in 2019 following media reports that the government had approved two gain-

of-function experiments.
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CRISPR inventor calls for pause in editing
heritable genes

BER 1, 2015
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By Robert Sanders, Media relations | oec

Athree-day international summit on the ethics of making permanent, hereditary changes in the human

genome begins today in Washington, D.C, the fruit of an informal discussion organized in January by

Jennifer Doudna, the inventor of the CRISPR-Casg technology that makes such changes cheap and

easy.

Emmanuelle Charpentier and Jennifer Doudna were awardedthe Nobel Prize in
Chemistry 2020 for discovering one of gene technology’s sharpest tools: the

CRISPR/Cas9 genetic scissors. Using components of the CRISPR system, researchers
can add, remove, or even alter specific DNA sequences. This technology has
m introduced new opportunities in cancer therapies, curing inherited diseases
and also in plant inbreeding.
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The CRISPR-baby scandal: what’s
next for human gene-editing

As concerns surge after abombshell revelation, here are four questions about this fast-
moving field.

David Cyranoski
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Do It Yourself

w home diybiosphere local codes forum blog
DIYBIO
YOODY

An Institution for the Do-lt-Yourself Biologist

DIYbio.org was founded in 2008 with the mission of establishing a vibrant, productive
and safe community of DIY biologists. Central to our mission is the belief
that biotechnology and greater public understanding about it has the potential to

benefit everyone.

* Join our facebook group

DIYbiosphere — take a journey through the sphere of DIYbio-related activities

worldwide

Find local groups, people and meetups near you
e Ordiveinto the global discussion

e Get anoverview of current events from the blog
¢ Review the codes of ethics

o Get the diybio logo and contact info

DlYbio.orgis a 501(c)(3) charitable organization. Donations are tax-deductible to the

extent permitted by law.

et Loy Pal

Latest news

Announcing DIYbiosphere: an open source DIYbio events for the week of DIYbio events for the remainder of the
project to connect DIYbio related September 3 week of August 27
activities worldwide

March 17th, 2018

Here are your events for the week Sunday, Here are your events for the remainder of the

With significant growth in activities globally, our September 3 Oakland, CA, USA - Open Insulin week Monday, August 28 Oakland, CA, USA -



Etika v molekularni biologii a genetice
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17. ledna 2017, Asilomar, CA, USA

THE 23 ASILOMAR PRINCIPLES
OF ARTIFICIAL INTELLIGENCE 3
AND WHY THEY MATTER, ACCORDING '

TO STEPHEN HAWKING AND
ELON MUSK

(PRINCIPLES LISTED)
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Being human in
the age of Artificial
Intelligence
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Technology is giving life

the potential to flourish g\
)

like never before...

We, the organizers, found it extraordinarily inspiring to be a part of the BAI 2017

conference, the Future of Life Institute’s second conference on the future of artificial

intelligence. Along with being a gathering of endlessly accomplished and interesting

people, it gave a palpable sense of shared mission: a major change is coming, over
unknown timescales but across every segment of society, and the people playing a

part in that transition have a huge responsibility and opportunity to shape it for the

...or to self-destruct.
Let's make a difference!
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