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SYNOPSIS

Pribeh na tyZden: Slovenski vedci a koronavirus (3. ¢ast)

Odizolovali vzorku koronavirusu, skimaju ju, travia dlhé hodiny v laboratdriach... Slovenski
vedci. Nasa, v minulosti ¢asto zaznavana veda, sa zrazu premenila na najsledovanejsiu oblast
v krajine. Odkial priSiel, ako sa meni, v ¢om je zakerny...Tieto otdzky si o neviditelnom
nepriatelovi kladu kazdy deri. A tak sme sa ich za dverami laboratdrii rozhodli poloZit vedcom
aj my.

Slovak Scientists and Coronavirus (Story for the Week - part 3)

They isolated a sample of the coronavirus, are examining it, working long shifts in the lab...
Slovak scientists and researchers. In the past, science was not among the most recognised
fields in Slovakia, but all of a sudden it turned into one of the most followed areas in the
country. Where does it come from, how does it change, why is it so malicious... these are the
guestions about the invisible enemy they keep asking themselves daily. And so we decided to
visit the scientists in the labs and try to get answers to these questions.

Pribéh na tyden: Slovensti védci a koronavirus (3. ¢ast)

Izolovali vzorek koronaviru, zkoumaji ho, travi dlouhé hodiny v laboratofich... Slovensti védci.
Nase, v minulosti ¢asto prehlizena véda, se nahle zménila v nejsledovanéjsi oblast v zemi.
Odkud pfisel, jak se méni, v ¢em je zakefny... Tyto otazky si o neviditelném nepfiteli kladou
kazdy den. A tak jsme se je za dvefmi laboratofi rozhodli poloZit védciim i my.
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Original script

Zahlasenie:

Malokedy sa vieme pochvalit, ale tentoraz je to jednoznacné, pri pandémii si zatial vedieme skvele a
mobzeme byt vzorom pre mnohé iné - aj velmi vyspelé $taty sveta. A to plati aj pre nasu vedu.
Slovenski vedci odizolovali vzorku koronavirusu, ktory dostal ndzov SARS - COV2. Pochadza od nasich
prvych nakazenych pacientov a vdaka nim vieme virus lepsie preskiumat a pochopit. Virologicky Ustav
Slovenskej akadémie vied navstivila Lubomira Goljerova.

Boris Klempa je jeden z virolégov, ktory bol v tomto vedeckom time.

B. Klempa:

My ako virolégovia sme to brali v podstate ako svoju povinnost, ked' takato prileZitost je. Pokusit sa o
izolaciu virusu. a v tomto pripade je to samozrejme komplikovanejsie, tym, Ze je to vysoko infekény
virus. TakZe to musi robit pracovisko, ktoré ma skdsenosti, musi mat na to Specialne laboratérium.

L. Goljerova:
Vy mate nejaku banku, v ktorej ten virus mate a tam je ta vzorka? Tak si to mbzeme predstavit?

B. Klempa:

My sme vlastne klinicky material od pacientov pridali k bunkdam, ktoré vieme kultivovat v laboratoériu,
v takych kultivacénych flasiach a vlastne si pockali, i pride k infekcii tychto buniek alebo nie. A tym, Ze
k tej infekcii prislo, tak vlastne tie infikované bunky ndm naprodukovali velké mnoZzstvo virusu. Takze
vdaka tomuto vlastne mame ten virus v laboratériu k dispozicii a vieme s nim znova infikovat bunky
alebo robit rézne iné veci.

L. Goljerova:

Takto izolovali Styri vzorky. Virus poskytli aj vedeckému parku Univerzity Komenského, ktory
preskidmal jeho sekvencie, teda kompletnu genetickd informdciu.

Molekularny biolég Tomas Szemes ma zaviedol do laboratoria, kde nacitanie sekvencie prebiehalo.

T. Szemes:
Toto su sekvenatori druhej generacie, kde prebieha Citanie na takychto ¢ipoch. Na tomto dokaze
pristroj precitat az 400 milionov molekul DNA, na tomto menej nejakych 30 milidnov.

L. Goljerova:
A ten virus sa tam vklada ako?
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English script

Radio Intro:

We are not particularly good at praising ourselves, but this time there is no doubt, we are doing
really well at managing the first wave of the coronavirus pandemic and Slovakia can serve as an
example for other countries - even the highly developed ones. And the same counts for our science.
Slovak scientists successfully managed to isolate a sample of the coronavirus named SARS-COV2. The
coronavirus sample is coming from the first infected patients in Slovakia and thanks to them we can
examine the virus and understand it better. The editor Lubomira Goljerova visited the Institute of
Virology of the Slovak Academy of Sciences.

Mr. Boris Klempa is a virologist and a member of the research team.

B. Klempa:

For us virologists it was simply our duty to try to isolate a sample of the coronavirus when the
occasion arose. This time the task was more complicated of course because this virus is a highly
infectious one. Therefore, it had to be done by an experienced department that has a specialized
laboratory.

L. Goljerova:
Do you have some kind of a bank where you keep the virus and also the sample? Can we describe it
like this?

B. Klempa:

We added the clinical material coming from infected patients to the cells that we can cultivate in the
lab in special cultivation bottles and then we had to wait and see whether these cells will become
infected or not. And as the infection occurred, the infected cells produced large amount of the virus
itself. Thanks to this procedure we have the virus at our disposal in the lab now and we can further
work with it, infect the cells again and do other research.

L. Goljerova:

This way the scientists successfully managed to isolate four samples. They also gave a sample of the
virus to the Comenius University Science Park where a research of its sequences was done, and the
complete genetic information of the new coronavirus was revealed. Molecular biologist Toma$
Szemes took me to the laboratory in which the reading of the sequence was realised.

T. Szemes:

These are second generation sequenators where the reading of the sequence is being done on these
chips. On this one the machine is able to read up to 400 million of DNA molecules, on this one less,
around 30 million.

L. Goljerova:
And how is the virus inserted inside?
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T.Szemes:

Z neho sa musi izolovat RNA a to sa prepiSe do DNA, Specidlnym enzymom a potom sa z neho vytvori
tzv. sekvenacna kniznica. To su proste Specialne upravené kusky DNA, ktoré potom mozu byt vliozené
do pristroja a tie potom ¢ita.

L. Goljerova:
Ako dlho to trva kym, ste vy nacitali takto jeden ten virus, jednu tu vzorku?

T. Szemes:

Kolegovia na SAV myslim dva alebo tri dni pripravovali tu vzorku, ¢ize urobili prepis do DNA. My sme
to tu jeden den spracovavali a dali to na tento pristroj. Potom to Citanie beZalo dva a pol diia a td
bioinformaticka analyza priblizne der.

L. Goljerova:
Pre laika to vyznieva ako scifi, ale da sa vidiet v poditaci, kde vedia vysledok porovnat so svetovou
databazou s vyse 16 tisic gendmamy.

T. Szemes:

Tu mame sekvenovany izolat slovenského pacienta, kde tieto edé stipiky znamenaju, Ze je tam v
nasej sekvencii a tej ku ktorej sme to prikladali zhoda. Ale ked' su tam takéto farebné miesta, tak tam
my v nasej sekvencii vidime odlisnost. Tu na relativne malom kdsku vidime az Styri odliSnosti.

L. Goljerova:
A to porovnanie je spolu so svetovou databazou alebo v porovnani s ¢im on vykazuje tie farebné
polia?

T. Szemes:

Toto bolo porovnanie s tym Wu-chanskym izoldtorom, teda jednym z tych prvych sekvenovanych
virusov. Ale velmi zaujimavé zistenie, Ze nas virus, ktory bol izolovany v marci sa absolttne na sto
percent zhoduje s virusom z izoldtov v Amerike, ktoré boli ziskané okolo 15. aprila. To nam hovori to,
e ten virus minimalne za ten mesiac a pol sa zda a? tak zasadne nemeni. Co je velmi dobré
vychodisko pre vyvoj vakciny.

L. Goljerova:
DalSia slovenska vzorka alebo izolat sa podoba na virus z Wu-chanu. Treti bol najblizie Francuzsku a
posledny Belgicku. Takéto ¢itanie genomu na zaciatku epidémie ukazalo, Ze ide Uplne o novy virus.

T. Szemes:

Sa podobd na ten SARS spred 17 rokov len na 80 percent. Co je dost velka geneticka vzdialenost. A
tieZ sme tou analyzou zistili, Ze sa velmi podoba na virusy, ktoré boli ndjdené u netopierov. A to az na
96 cela nieco percenta.
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T. Szemes:

RNA has to be isolated from the virus and it is transcribed into DNA with the use of a special enzyme.
Then, a so called “sequencing library” is being prepared from these DNA fragments. The sequencing
library consists of specifically adapted DNA samples that can be inserted into the machine and read.

L. Goljerova:
How long does it take until the machine reads one sample of the virus?

T. Szemes:

The colleagues from the Slovak Academy of Sciences were preparing the sample for two or three
days, | think. They prepared the transcription into DNA. We were then processing the sample for one
day and then inserted it into this machine. Then the reading was performed for two and a half days,
and the bioinformatic analysis took roughly one day.

L. Goljerova:

This process may seem like science-fiction to a layman, but it can be observed on a computer, and
the result can be compared with the world-wide database containing more than 16 thousand
genomes.

T. Szemes:

Here you can see a sequenced isolate from a Slovak patient, and these grey columns signalize a
match of our sequence and the sequence we aligned it to. These coloured spots signalize a mismatch
between our sequence and the alighment. Here you can see already four mismatches on a relatively
small fragment.

L. Goljerova:
And it is compared with the world-wide database or what is the sequence aligned to when showing
the coloured spots?

T. Szemes:

This was an alignment with the Wuhan virus sample, i.e. with one of the first sequenced viruses. But
we made a very interesting observation that our virus that was isolated in March was a 100% match
with the virus samples in America that were obtained around April 15. That means that in the month
and a half the virus did not change radically, which is a very good starting point for the development
of a vaccine.

L. Goljerova:

The second Slovak virus sample or isolate matched the virus from Wuhan. The third isolate matched
a virus isolate from France the most and the last one was very similar to one sample from Belgium.
Such genome reading at the epidemic outbreak demonstrated that it is a completely new virus.

T. Szemes:

The coronavirus is only about 80% identical to the SARS virus from 17 years ago; this is quite a big
genetic discrepancy. Through this analysis we also found out that the new coronavirus is very similar
to viruses that were identified in bat species — their DNA sequences were identical up to 96%.
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L. Goljerova:
KedZe zhoda nie je Uplna, stdle sa predpokladd, Ze virus mal nejakého medzihostitela a ako sa tento
novovzniknuty koronavirus sprava? Asi najvystiZznejsie je vraj slovo zakerny.

B. Klempa:

Je schopny sa velmi U¢inne rozmnozZovat v slizniciach hornych dychacich ciest do vysokého mnozstva
a vdaka tomu je vlastne velmi dobre Siritelny a to dokonca aj u fudi, ktorych sa neprejavili zZiadne
priznaky ochorenia.

L. Goljerova:
Aj preto je namieste otazka. Neboja sa vedci s virusom pracovat?

B. Klempa:

Urcite je to virus, ktory vyvolava obavy. My sa samozrejme snazime to riziko infekcie maximalne
minimalizovat. A k tomu nam sliZia jednoznacéné postupy a protokoly a to nase laboratérium so
zvySenym stupriom bezpecnosti a ochranné pomécky. TakzZe toto vSetko dodrzujeme. Ale tym, Ze
sme zvyknuti pracovat aj s inymi infekénymi virusmi, tak je to do urcitej miery teda rutina.
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L. Goljerova:
Since the sequence is not 100% identical, it is assumed that the virus had some intra-host. And what
is the new coronavirus like? The most accurate characteristic is that it is malicious.

B. Klempa:

It is capable of a very efficient and massive reproduction in the mucosa of upper respiratory tract and
therefore it is able to spread very easily and is transmitted even by people that are showing no
symptoms of the disease.

L. Goljerova:
Taking all this into account, there is one question | have to ask. Aren’t the scientists afraid to work
with the virus?

B. Klempa:

This virus is raising concerns, that is for sure. We are of course trying to completely minimise the risk
of infection. Our working procedures must comply with strict rules and protocols, we work in a
laboratory with elevated level of security and use protective equipment. We follow all the safety
measures. However, we are used to work with other infectious viruses as well, so it is also quite a
routine.
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