

Kapitola 1. 
ÚVOD

BIOTECHNOLÓGIE 
Biotechnológia je technológia založená na využívaní poznatkov z biológie, ktorá sa využíva v poľnohospodárstve, potravinárskom priemysle a v medicíne. Ide najmä o využívanie mikroorganizmov.
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Obr. 1 Aplikácia biotechnológií v potravinárstve.
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Obr. 2 Biotechnologická produkcia antibiotika Penicilin G
pliešňou Pinicillium chrysogenum.
[image: ]
Obr. 3 Biologický stupeň čistenia odpadových vôd, degradácia biologicky odbúrateľných látok mikroorganizmami v aeróbnych nádržiach.



ROZDELENIE BIOTECHNOLÓGIÍ
Disciplíny biotechnológie sa dajú klasifikovať podľa rôznych kategórií. Pomerne bežná je klasifikácia na základe oblasti, v ktorej sa použije výsledný biotechnologický produkt:

Červená biotechnológia – využívaná v lekárstve a farmácii. Príkladom môžu byť baktérie produkujúce antibiotiká alebo ľudský inzulín či rekombinantné adenovírusy používané v génovej terapii.

- využitie organizmov na produkciu liekov, vakcín, monoklonálnych
protilátok alebo hormónov
- využitie kmeňových buniek na regeneráciu poškodených tkanív
- využitie genetických manipulácií pri liečení niektorých chorôb a pod.

Biela biotechnológia (alebo sivá biotechnológia) –  aplikovaná pri priemyselnej výrobe chemických látok. Výhodou použitia živých organizmov alebo enzýmov v priemyselnej výrobe je väčšinou lepšia ekonómia výroby a prospech pre životné prostredie v podobe menšieho množstva odpadu.

Zelená biotechnológia –  používaná v poľnohospodárstve. Príkladom môžu byť bakteriálne kmene používané pri kompostovaní, alebo transgénne plodiny.

- využitie baktérií na uľahčenie rastu rastlín
- vytvorenie zŕn odolných voči škodcom
- využitie baktérií pri zrýchlenie rastu rastlín, rezistencii voči mrazu či pre zrýchlenie 
dozrievania a pod.

Modré biotechnológie sú zamerané na získavanie a využívanie produktov z morí a iného vodného prostredia. Je to zatiaľ najužšia skupina biotechnológií.
	
Existuje veľa definícií. Definícia sformulovaná Spojenými národmi v „Dohode o biologickej diverzite“ znie: „Biotechnológia je akákoľvek technológia, ktorá využíva biologické systémy, živé organizmy alebo ich časti k určitej výrobe alebo ich premene, či inému špecifickému použitiu.“







Jedna zo sekcií biotechnológie sa zaoberá produkciou potravín (pivo, mliečne produkty, kvasnice…). 
Niektoré prírodné baktérie sa využívajú aj na ťažbu niektorých prvkov (tzv. bioleaching, v prípade rastlín tzv. fytomining).
Biotechnológia sa uplatňuje aj pri úprave odpadov a organických materiálov (napr. kompostovanie, anaeróbne trávenie, mechanicko-biologická úprava). Používa sa aj na revitalizáciu znečistenej pôdy (bioremediácia). 
Široké uplatnenie má aj v medicíne, napríklad pri výrobe antibiotík, niektorých amínokyselín a pod.
Intenzívne sa rozvíjajúcim odvetvím biotechnológie sú genetické manipulácie. Pri genetickej manipulácii sa do jedného organizmu cielene vnáša určitý gén, či gény, iného organizmu. Tieto geneticky modifikované organizmy (GMO) sa dnes vo veľkej miere využívajú v medicíne (výroba inzulínu a iných hormónov), v potravinárskom priemysle (napr. 	rekombinantný chymozín na výrobu syrov) alebo v poľnohospodárstve (odrody kukurice a bavlny odolné proti hmyzu, sója odolná proti herbicídom).

BIOREAKTORY
Bioreaktor (též fermentor) je umělé prostředí sloužící ke kultivaci mikroorganismů nebo obsahových buněk. Z hlediska mikroorganismů zde dochází k fermentačním procesům (fermentace a respirace). Fermentory jsou využívány v biotechnologickém průmyslu pro produkci určitých chemických látek nebo produkci biomasy.

[image: Image result for bioreaktor]
Obr. 4 Základná schéma bioreaktora.
[image: Image result for bioreaktor]
Obr. 5 Príklad konštrukcie bioreaktora a "scale up" proces.

BIOLOGICKY AKTÍVNE LÁTKY
Include bacteria, viruses, fungi, other microorganisms and their associated toxins. 

They have the ability to adversely affect human health in a variety of ways, ranging from relatively mild, allergic reactions to serious medical conditions, even death. 

These organisms are widespread in the natural environment; they are found in water, soil, plants, and animals. 

Because many microbes reproduce rapidly and require minimal resources for survival, they are a potential danger in a wide variety of occupational settings.
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Obr. 6 Porovnanie veľkosti mikroorganizmov.

VÍRUSY
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Obr. 7 Príklad vírusu, Myxovirus influenzae (flu).

	[image: http://www.mc3cb.com/images/VIRUS-FLU-structure-L-500.jpg]
Flu Virus (H1N1 Virus)
Obr. 6 Hemagglutinin (hemaglutinín) and Neuraminidase (neuraminidáza) are proteins that project off the surface of a flu virus. These proteins play a role in the life cycle of the virus.  The function of these proteins is to let the virus enter (hemagglutinin) and exit (neraminidase) the host (our cells).
(http://www.mc3cb.com/viruses.html)




BAKTÉRIE
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Obr. 8 Príklad baktérie, Salmonella enterica (Enterobacterium)
	[image: http://images.fineartamerica.com/images-medium-large/e-coli-bacteria-david-mack.jpg]
Obr. 9 Escherichia coli




HUBY
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Obr. 10 Príklad húb, Aspergillus spp. is a genus consisting of a few hundred mould (plieseň) species found in various climates worldwide.



[image: https://upload.wikimedia.org/wikipedia/commons/thumb/a/ad/Aspergillus_on_tomato.jpg/1280px-Aspergillus_on_tomato.jpg]
Obr. 9 Príklad húb, Aspergillus on a tomato in detail.

A fungus (huba) is any member of a large group of eukaryotic organisms that includes microorganisms such as:

[image: File:S cerevisiae under DIC microscopy.jpg]
a)  Yeast of the species Saccharomyces cerevisiae, Domain: Eukaryota, Kingdom: Fungi

[image: http://www.horizonpreservation.ie/wp-content/uploads/2012/09/mold-peter-dish.jpg]
b) Molds (pliesne). 

[image: http://www.indianagrain.com/media/images/blog_entries/132.jpg]
c) mushrooms

Obr.10 Príklad kvasiniek, pliesní a hríbov.


RIASY
Algae are a very large and diverse group of simple, typically autotrophic organisms, ranging from unicellular to multicellular forms, such as the giant kelps that grow to 65 meters in length. Most are photosynthetic like plants, and "simple" because they lack the many distinct cell and organ types found in land plants. The largest and most complex marine forms are called seaweeds.
[image: File:Laurencia.jpg]
Obr. 11 Laurencia, a genus of red algae from Hawaii.

Microphytes or microalgae are microscopic algae, typically found in freshwater and marine systems.

They are unicellular species which exist individually, or in chains or groups. Depending on the species, their sizes can range from a few micrometers (µm) to a few hundreds of micrometers. 

Unlike higher plants, microalgae do not have roots, stems and leaves. 

Microalgae, capable of performing photosynthesis, are important for life on earth; they produce approximately half of the atmospheric oxygen and use simultaneously the greenhouse gas carbon dioxide to grow photoautotrophically.


The biodiversity of microalgae is enormous and they represent an almost untapped resource. It has been estimated that about 200,000-800,000 species exist of which about 50,000 species are described.[2] Over 15,000 novel compounds originating from algal biomass have been chemically determined (Cardozo et al. 2007). Most of these microalgae species produce unique products like carotenoids, antioxidants, fatty acids, enzymes, polymers, peptides, toxins and sterols.

[image: http://www.aeonbiogroup.com/wp-content/uploads/2011/11/biodiesel-microalgae1.jpg][image: http://www.sciencephoto.com/image/434919/350wm/C0114087-Microalgae_food_supplement_tablets-SPL.jpg]
Obr. 12 Microalgae and food supplement tablets.

Prvoky (Protozoa) alebo jednobunkovce (Monocytozoa) sú „živočíšne“ (teda spravidla heterotrofné, pohyblivé a podobne) eukaryotické jednobunkové organizmy. Tradične patria aj medzi Protista.
Sú to drobné organizmy, veľké od tisícin milimetra po niekoľko milimetrov, prípadne centimetrov; voľným okom je však viditeľné len malé percento druhov. Telo je zložené z jednej bunky, ktorá vykonáva funkcie celého organizmu. 
U niektorých druhov však vidíme tendenciu vytvárať agregácie rovnakých (Gonium, Pandorina), ale i kolónie diferencovaných buniek (Volvox), a práve tu niekde prebieha prirodzená hranica medzi jednobunkovými a mnohobunkovými eukaryotickými organizmani.

[image: Súbor:Paramecium.jpg]
Obr. 13 Blepharisma japonicum, a free-living ciliated protozoan.







PRIONY
Priony (z angl. PRoteinaceous Infectious Particles) jsou infekční částice tvořené pouze molekulou bílkoviny. Prionovou teorii formuloval v roce 1982 Stanley Prusiner, který obdržel v roce 1997 Nobelovu cenu. Priony jsou původci neurodegenerativních onemocnění lidí a zvířat.
[image: ]
[image: http://www.mnn.com/sites/default/files/prions.jpg]
Obr. 14 Prion proteins capable of evolution despite containing no DNA.
Scientists say specialized proteins that cause mad cow disease are lifeless but can still evolve.


Creutzfeldtova-Jakobova choroba (CJD) je degeneratívne ochorenie mozgu, ktoré vedie k demencii a v konečnom dôsledku k smrti jedinca. Príznaky Creutzfeldtovej-Jakobovej choroby môžu pripomínať príznaky iných ochorení nervovej sústavy podobných demencii, ako je Alzheimerova choroba, avšak progres tohto ochorenia je oveľa rýchlejší. Celosvetovo sa odhaduje jeden prípad na milión ľudí každý rok. Ochorenie najčastejšie postihuje starších dospelých.

Kuru je priónové ochorenie[1] patriace do skupiny transmisívnych spongiformných encefalopatií (TSE), vyskytujúce sa u príslušníkov kmeňa Fore na Novej Guinei. Ide o dôsledok rituálneho kanibalizmu a vtierania mozgového tkaniva do rán.[2] Ochorenie sa väčšinou končí smrťou počas 3-6 mesiacov.

[image: ][image: ]
Obr. 15 Porovnanie veľkostí vírusov, baktérií a buniek živých organizmov.

[image: ]	
Obr. 16 Definícia biologických činidiel podľa nariadenia EU.

BEZPEČNOSŤ PRÁCE V OBJEKTOCH S BIOLOGICKÝM MATERIÁLOM
	
Biohazard is a shorthand term for "biological hazard". It refers to biological substances that pose a threat to (primarily) human beings. This can include medical waste, samples of a virus or bacterium that can affect humans, and so forth. It is generally used as a warning, so that those potentially exposed to the substances will know to take precautions.

[image: ]

[image: ]
Obr. 17 The biological hazard symbol and risk groups.
	Biohazard Level 1: Bacteria and viruses including Bacillus subtilis, canine hepatitis, Escherichia coli, varicella (chicken pox), as well as some cell cultures and non-infectious bacteria. At this level precautions against the biohazardous materials in question are minimal, most likely involving gloves and some sort of facial protection. Usually, contaminated materials are left in open (but separately indicated) waste receptacles. Decontamination procedures for this level are similar in most respects to modern precautions against everyday viruses (i.e.: washing one's hands with anti-bacterial soap, washing all exposed surfaces of the lab with disinfectants, etc). In a lab environment, all materials used for cell and/or bacteria cultures are decontaminated via autoclave.
	[image: ]



	Biohazard Level 2: Bacteria and viruses that cause only mild disease to humans, or are difficult to contract via aerosol in a lab setting, such as hepatitis A, B, and C, influenza A, Lyme disease, salmonella, mumps, measles, scrapie, dengue fever, and HIV. "Routine diagnostic work with clinical specimens can be done safely at Biosafety Level 2, using Biosafety Level 2 practices and procedures. Research work (including co-cultivation, virus replication studies, or manipulations involving concentrated virus) can be done in a BSL-2 (P2) facility, using BSL-3 practices and procedures. Virus production activities, including virus concentrations, require a BSL-3 (P3) facility and use of BSL-3 practices and procedures", see Recommended Biosafety Levels for Infectious Agents[1].
	[image: ]



	Biohazard Level 3: anthrax, typhus, HIV, SARS, tuberculosis, BSE, Smallpox, Yellow Fever, Mumps, Bacteria and viruses that can cause severe to fatal disease in humans, but for which vaccines or other treatments exist, such as anthrax, West Nile virus, Venezuelan equine encephalitis, SARS virus, variola virus (smallpox), tuberculosis, typhus, Rift Valley fever, Rocky Mountain spotted fever, yellow fever, and malaria. Among parasites Plasmodium falciparum, which causes Malaria, and Trypanosoma cruzi, which causes trypanosomiasis, also come under this level.

	[image: ]



	Biohazard Level 4: Ebola, lassavirus, hantavirus, Bolivian Fever, Dengue Fever and other various hemorrhagic diseases (mostly of African decent). Viruses and bacteria that cause severe to fatal disease in humans, and for which vaccines or other treatments are not available, such as Bolivian and Argentine hemorrhagic fevers, (Argentine Hemorragic does have a vaccine "The Candid #1 vaccine for AHF was created in 1985 by Argentine virologist Dr. Julio Barrera Oro. The vaccine was manufactured by the Salk Institute in the United States, and became available in Argentina since 1990.
	[image: ]



PATENTY
https://abg-ip.com/coronavirus-patents/
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OTÁZKY NA SKÚŠKU:
1. Rozdelenie biotechnológií.
2. Čo je bioreaktor a aká je jeho základná technická výbava, aké veličiny sú merané a aké veličiny sú regulované?
3. Čo sú biologické činidlá.
4. Klasifikácia do skupín podľa nebezpečenstva.
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How are biological agents defined in EU Directive 90/679/EEC?

“Biological agents” shall mean micro-organisms, including
those which have been genetically modified, cell cultures
and human endoparasites, which may be able to provoke
any infection, allergy or toxicity.

The following definitions are particularly important:

Microorganism  a microbiological entity, cellular or non-cellular,
capable of replication or of transferring genetic

material.
Genetically a micro-organism in which the genetic material
modified has been altered in a way that does not occur

microorganism  naturally by mating and/or natural recombination
(see EU Directive 90/219/EEC).

Cell culture the in vitro growth of cells isolated from multicel-
lular organisms.

Human not defined in EU Directive 90/679/EEC (see

endoparasite Glossary).

Examples of the terms used:

Cellular bacteria, fungi

microbiological

entities

Non-cellular viruses

microbiological

entities

Human plasmodia, trypanosomes

endoparasites

Table 1: Definition of the biological agents in the EU Directives
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Table 3: Classification into Risk Groups according to the Council Directive
90/679/EEC2

Risk Groups

1 Group 1 biological agent means one that is unlikely to cause human disease.

2 Group 2 biological agent means one that can cause human disease and
might be a hazard to workers; it is unlikely to spread to the community;
there is usually ive p! is or

3 Group 3 biological agent means one that can cause severe human disease
and present a serious hazard to workers; it may present a risk of spreading
to the community, but there is usually prophy or
available.

4

2 Biological agents are classified according to the Council Directive 90/679/EEC on the basis of their level of risk of infection;
sensitizing and toxic properties are not considered i these crieria.
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Fig. 3.1:  Biotechnological processes for the production of food and stimulating bever-
ages; the circles enclose the microorganisms responsible in each case
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5.1 Risk Group 1

Biological agents in Risk Group 1 are
unlikely to cause disease in humans.
Biological agents which were so far
without risk factors (see Section 4) and
did not cause an infectious disease in
man are included in this group. Many of
them are used in large-scale production
of foodstuffs, enzymes, antibiotics etc.

Examples of biological agents in
Risk Group 1:

Bacteria:

Bacterial strains that have been used in
production for many years, e.g. lacto-
bacilli in the dairy industry and strains
which have definitely lost their patho-
genic properties as for example the
safety strain Escherichia coli K12.

Additional groups of bacteria which are
unable to replicate in the human organ-
ism, because of their physiological

growth characteristics, and therefore
have no significant role in human dis-
ease are, for example:

« psychrophilic bacteria (growth only at
below 20 °C),

« thermophilic bacteria (growth only
above 50 °C).

Fungi:
Saccharomyces cerevisiae (yeast used
in beer making).

Viruses:

Lambda phages

Tobacco mosaic virus

Attenuated viruses used in vaccine pro-
duction (e.g. attenuated forms of polio-
virus, rubella).
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Fig. 3.2: Biotechnological production of the antibiotic Penicilln G with the mould
Penicillium chrysogenum

Biological wastewater purification: biological stage in sewage works:
The substances present in the wastewater are degraded by
microorganisms in rectangular, open aeration basins
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5.2 Risk Group 2

Biological agents in Risk Group 2 are
agents capable of causing disease in
humans and offer a risk to workers;
spread of disease to the community is
unlikely. Effective prevention or treat-
ment are usually possible.

of
Risk Group 2:

Bacteria:

Streptococcus spp.

Legionella spp.

Clostridium tetani (responsible for teta-
nus).

Among other agents in Risk Group 2 are
genera of the enterobacteria like
Klebsiella, Aerobacter or Escherichia.
Within the family of Pseudomonas,
some strains such as Pseudomonas
aeruginosa, are capable of causing
infections in immunocompromised per-
sons.

Fungi:

Candida albicans (causative agent of
candidiasis or thrush)

Trichophyton mentagrophytes (causati-
ve agent of cutaneous mycoses).
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5.3 Risk Group 3

Biological agents in Risk Group 3 can
cause serious disease in humans and
may offer a risk to workers. They may
spread to the community. Effective pre-
vention or treatment are usually possi-
ble.

Examples of biological agents in
Risk Group 3:

Bacteria:

Brucella abortus (causative agent of
brucellosis)

Mycobacterium tuberculosis (causative
agent of tuberculosis)

Yersinia pestis (causative agent of
plague).

Fungi:

Histoplasma capsulatum (causative
agent of the pulmonary disease histo-
plasmosis)

Coccidioides immitis (causative agent of
coccidiomycosis, a serious disease,
often in patients with AIDS).

Protozoa:

Plasmodium  falciparum (causative
agent of one form of malaria and placed
in Risk Group 3 if infected vectors
(Anopheles mosquitoes) may be pre-
sent, otherwise in Risk Group 2).

Viruses:

HIV (causative agent of the immune
deficiency AIDS)

Hepatitis C virus (causative agent of
serum hepatitis type C)

Yellow fever virus (causative agent of
yellow fever).

HIV is peculiarly placed in this group.
There is neither effective treatment nor
a vaccine available (immunoprophylax-
is), yet transmission (entry via injury) in
the workplace is very unlikely if correct
safety measures are applied (prevention
of injury or accidental incidents, banning
of injection needles and further means
of preventing exposure). Under these
circumstances it is reasonable to in-
clude HIV in Risk Group 3.
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5.4 Risk Group 4

The biological agents in Risk Group 4
cause very severe diseases in humans
and offer a serious hazard to workers.
Under certain circumstances there is a
high risk of spread to the community,
usually there is no effective prevention
or treatment possible.

les of biological of
Risk Group 4:

Only viruses are classified in Risk
Group 4:

Variola virus (smallpox)2
Machupo virus

Junin virus

Lassa virus

Ebola virus

Marburg virus
Crimean-Congo hemorrhagic fever
virus

o Guaranito virus

« Sabia virus

o Equine morbillivirus

These viruses are handled rarely and
only in highly specialised laboratories.
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SARS-CoV-2 Coronavirus and patents
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During the past few weeks, the coronavirus epidemic has kept the world on alert and the inter

news has been on the rise since the World Health Organization (WHO) declared a public
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During the past few weeks, the coronavirus epidemic has kept the world on alert and the interest
generated by its news has been on the rise since the World Health Organization (WHO) declared a public
health emergency of international concern on 30t January.

The alarm went off in December 2019, when an outbreak of pneumonia was detected in the Chinese city
of Wuhan. Soon after, the cause was determined to be a new strain of human coronavirus, which was
provisionally called 2019-nCoV or Wuhan coronavirus, and that has now been named SARS-CoV-2 has
recently been proposed. Since then, related (and sometimes doubtful) information has spread in social
media regarding the origin, transmission and treatment of this virus infection. Thus, speculation has
been made, for example, about the existence of a miracle vaccine or a patent for the virus owned by Bill
Gates.

In this article, we will mention some aspects that could be the object of patent protection after the
discovery of a new strain of a virus.

Could Wuhan coronavirus be patented?

The answer to this question differs depending on the territory where protection is applied for, since n

thore are divercencoc in natianal and recinnal lawe an the natentahilitv af hialagical mato
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Could Wuhan coronavirus be patented?

The answer to this question differs depending on the territory where protection is applied for, since
there are divergences in national and regional laws on the patentability of biological material.

First of all, it should be noted that Wuhan coronavirus is a wild-type virus strain, i.e., a virus found as

such in nature, and has not been genetically modified.

European Patent Office and virus patentability n
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such in' nature, and has not been genetically modified.

European Patent Office and virus patentability

The European Patent Office considers that biological material which is isolated from its natural
environment (as it is the case in SARS-CoV-2), or produced by means of a technical process, is
patentable even if it previously occurred in nature.

Therefore, a viral strain isolated from its host will be patentable in the member states of the European
Patent Organisation, provided that the strain meets the patentability requirements:

Novelty

The strain of the virus must be new, i.e., shall not have been disclosed or made available to the public
by any means prior to the filing date of the patent application. This implies that patent protection will not
be granted in Europe if, for example, it was previously deposited in a public collection, or if its nucleic
acid sequence was disclosed in a scientific paper, a poster, a presentation at a conference or a database
before filing the application.

Inventive step

The strain of the virus must involve an inventive step, it means that, having regard to the state of the art, n
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Inventive step

The strain of the virus must involve an inventive step, it means that, having regard to the state of the art,
it must not be obvious to a person skilled in the art. After the development of automated sequencing
techniques, the mere sequencing of a gene is no longer considered inventive, but a routine technique.

In practice, to meet this requirement, the isolation of a new strain of a virus must be accompanied by the
discovery of a technical effect or unexpected advantage with respect to other known strains, or the
overcoming of a technical prejudice.

Industrial application

The strain of the virus must be susceptible of industrial
application, i.e., it can be used in any kind of industry. If the
virus is defined by its genomic sequence, the patent application
must describe a specific, substantial and credible utility for
this sequence, for example, for the production of a vaccine. It is
not enough to make a speculative reference regarding its

possible uses. When a gene sequence is used to produce a
protein, it is necessary to specify which protein is produced and
what function it has. n
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must describe a specific, substantial and credible utility for
this sequence, for example, for the production of a vaccine. It is
not enough to make a speculative reference regarding its
possible uses. When a gene sequence is used to produce a

protein, it is necessary to specify which protein is produced and

what function it has.

The virus may be defined by its genetic material, and the same patent application may include claims
directed, among others, to:

¢ avector comprising the nucleic acid of the virus,

¢ cells and pharmaceutical compositions comprising said virus,

¢ antibodies targeting the virus proteins,

e in vitro methods for diagnosing virus infection, and

¢ using the virus as a vaccine or in the treatment or prevention of an infection.

USPTO and virus patentability

However, in other jurisdictions, such as the United States, products of nature not modified by humans
are not eligible for patent protection. That is the case of a wild-type virus strain. Therefore, nowadays, it n
would not be possible for the United States to grant a patent for Wuhan coronavirus or for its isolated
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¢ antibodies targeting the virus proteins,
e in vitro methods for diagnosing virus infection, and

¢ using the virus as a vaccine or in the treatment or prevention of an infection.

USPTO and virus patentability

However, in other jurisdictions, such as the United States, products of nature not modified by humans
are not eligible for patent protection. That is the case of a wild-type virus strain. Therefore, nowadays, it
would not be possible for the United States to grant a patent for Wuhan coronavirus or for its isolated

genes.

Nevertheless, protection is possible for viruses that differ structurally from the wild-type virus, virus-like
particles (VLPs), or viruses obtained by recombinant DNA technology. For example, a genetically
modified virus including a gene sequence that is not present in the wild-type strain of the virus could be
patentable in the United States. As a result, a live attenuated vaccine based on a virus whose gene
sequence includes a mutation that reduces its virulence could be protected in the United States.
Diagnostic kits containing reagents that are not found as such in nature may also be protected.

The coronavirus SARS-CoV-2 or Wuhan coronavirus

Coronaviruses are a group of RNA viruses that includes at least 20 pathogenic species. Most of them n
AFfart animmale it athare can infact i tamanc,
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The coronavirus SARS-CoV-2 or Wuhan coronavirus

Coronaviruses are a group of RNA viruses that includes at least 20 pathogenic species. Most of them
affect animals, but others can infect humans.

In human beings, coronaviruses cause respiratory conditions, including Severe Acute Respiratory
Syndrome, caused by the SARS-CoV virus, which hit several countries between November 2002 and July
2003; and Middle East Respiratory Syndrome, caused by the MERS-CoV virus, responsible for the
virulent 2012 outbreak.

To date, only 7 strains of human coronaviruses are known. The last of them, the recently discovered in
Wuhan (SARS-CoV-2), has turned out to belong to the Betacoronavirus genus, with a nucleotide sequence
showing approximately 80% identity with the SARS-CoV virus sequence. The disease caused by this virus
has been officially named COVID-19.

Has Wuhan coronavirus been patented yet? Coronavirus Patents

In recent days, numerous news about different patents protecting Wuhan coronavirus have been
published, but, finally, it has been shown that those patents claim other coronaviruses. Some of them n
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Has Wuhan coronavirus been patented yet? Coronavirus Patents

In recent days, numerous news about different patents protecting Wuhan coronavirus have been
published, but, finally, it has been shown that those patents claim other coronaviruses. Some of them
are:

Patent with publication number EP 3172 319 B1

Filed by The Pirbright Institute and granted by the European Patent Office. This patent actually protects an
attenuated coronavirus comprising a variant of the replicase gene, obtained from the avian infectious
bronchitis virus, belonging to the Gammacoronavirus genus, other than Wuhan's coronavirus;

Patent with publication number EP 2 898 067 B1

Granted by the European Patent Office on 15 January 2020. This patent protects the MERS-CoV virus, as
well as in vitro methods for diagnosing infections caused by this virus and the use of the MERS-CoV virus
for the treatment or prevention of these infections.

Patent with publication number US 7,220,852 B1

Granted in the United States, although it is no longer in force. This patent actually protects the nucleic
acid sequence of the SARS-CoV virus, and was granted in 2007, when the U.S. Patent and Trademark
Office still considered genes patent eligible.

What about Wuhan coronavirus? ‘
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Granted in the United States, although it is no longer in force. This patent actually protects the nucleic
acid sequence of the SARS-CoV virus, and was granted in 2007, when the U.S. Patent and Trademark
Office still considered genes patent eligible.

What about Wuhan coronavirus?

The first genomic sequences of Wuhan coronavirus were made public this January. Therefore, if there
is a patent application for the new coronavirus, it should have been filed before the publication of its
sequence to meet the novelty requirement.

On the other hand, patent applications are published 18 months after they have been filed. During that
period the application is confidential to the patent office. Thus, we will have to wait until the second
half of 2021 to find out if there is a Wuhan coronavirus patent application. In 2003, when the SARS-CoV
virus was discovered, several institutions were quick to unilaterally file patent applications for the total or
partial sequence of the coronavirus genome.

Diagnostic methods, vaccines and antivirals for the treatment of
coronavirus and Intellectual Property

Many national laws, including European patent law, recognize

the patentability of in vitro diagnostic methods, i.e., carried

out on a biological sample previously isolated from the patient.

Diagnostic methods developed after knowledge of the virus ‘
sequence could also be protected.
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Diagnostic methods, vaccines and antivirals for the treatment of
coronavirus and Intellectual Property

Many national laws, including European patent law, recognize
the patentability of in vitro diagnostic methods, i.e., carried
out on a biological sample previously isolated from the patient.
Diagnostic methods developed after knowledge of the virus
sequence could also be protected.

In this regard, it should be noted that many companies are

racing to develop a specific diagnostic test for early detection
of Wuhan coronavirus infection. One of the first to bring its kit to market has been the American
company Co-Diagnostics, Inc. The reagents in this kit are designed based on technology previously
patented by the same company in countries such as the United States, Australia and Mexico.

Currently, existing treatments for Wuhan coronavirus infection are symptomatic, but several clinical
trials have already been launched with molecules that had shown antiviral activity against other
coronaviruses, such as remdesivir; or against other families of viruses, such as lopinavir-ritonavir and
interferon-alfa-2b.

Remdesivir is a drug developed by Gilead Sciences, a US biopharmaceutical company that holds several
patents and patent applications for potential treatments of coronavirus infections. For example, the
international patent application WO 2017/049060 A1, on behalf of this company, contains claims
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Currently, existing treatments for Wuhan coronavirus infection are symptomatic, but several clinical
trials have already been launched with molecules that had shown antiviral activity against other
coronaviruses, such as remdesivir; or against other families of viruses, such as lopinavir-ritonavir and
interferon-alfa-2b.

Remdesivir is a drug developed by Gilead Sciences, a US biopharmaceutical company that holds several
patents and patent applications for potential treatments of coronavirus infections. For example, the
international patent application WO 2017/049060 A1, on behalf of this company, contains claims
generically addressed to the use of remdesivir in infections caused by viruses of the Coronaviridae
family, to which coronaviruses belong, and it has entered several countries where it is currently under
prosecution. Meanwhile, the Wuhan Institute of Virology has stated that this January it filed a patent
application to protect the use of remdesivir in the treatment of Wuhan coronavirus infection after
verifying its effectiveness in vitro.

AIM ImmunoTech is another company that has tested the effectiveness of its star product rintatolimod
(Ampligen®) in the treatment of Wuhan coronavirus infection and has filed patent applications to protect
its use.

In addition, at least three biotech companies have announced their intention to develop a vaccine

against Wuhan coronavirus: Novavax, Inovio Pharmaceuticals and Moderna Therapeutics.

We have recently known that the European Medicines Agency (EMA) has launched a plan to speed up
development and approval of vaccines and antivirals for the prevention and treatment of SARS-CoV-2

coronavirus infection. ‘

Throushout the develooment of a vaccine or antiviral -
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coronavirus infection.

Throughout the development of a vaccine or antiviral
treatment, intellectual property plays a very important role.
The patent protection of each stage of development ensures a
return on investment made by the innovator to demonstrate its
effectiveness and safety, and obtain the marketing
authorization. At the vaccine level, it is not only possible to

S protect the genomic sequence of the isolated virus that will
serve as the basis for the development of the vaccine, but it is also possible to obtain patents for the
production processes of the viruses, antigens for vaccines and, already in the last phase of development,
adjuvants, compositions and dosage regimens of what will be the commercial product. The same

situation appears on antivirals, where protection extends from the first product patents to the dosage
form and their medical uses.

All this invites us to think that we will have effective treatments to curb Wuhan coronavirus very soon.

Irene Vazquez

Patent Adviser - Biotechnology & Life Sciences

Irene joined ABG in 2009 and she is a qualified European Patent Attorney (EQE, 2013). Her practice is
focused on patent prosecution and opinion work in the area of biotechnology, particularly in relation to
molecular biology, pharmacogenomics, gene therapy, immunology, animal models, diagnostic methods
and the production of pharmaceutically active substances using genetically modified organisms.
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What are biological agents?
Biological agents are microscopically small life forms:

7 Microorganisms

* algae

* bacteria

 fungi (including yeasts)
* protozoa

* viruses

T Cell cultures of higher organisms
+ animal cell cultures
* plant cell cultures

The term “biological agent” is applied to micro-organisms and cell cultures which
are of natural origin as well as those that are the result of genetic modification
(pp. 19-20).
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(How small are microorganisms?

Compared with the thickness of a human hair, namely 1/10 of a millimetre, a rod-
shaped Escherichia coli bacterium of thickness 1/1000 of a millimetre is one hundred
times smaller.

Bacterial cells are appreciably smaller than mammalian cells. Some are comparable
in size to the nucleus of a mammalian cell.

Viruses are much smaller. The smallest viruses have a diameter of a few millionths
\of a millimetre. )
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Fig. 2: Size comparisons * A: human hair (diameter 0.066 mm)
e B: bacteria (E. coli; diameter 0.001 mm)
e C: bacterium/mammalian cell/virus
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Viruses do not have cell walls, nuclei or
organelles. They consist of genetic
material (DNA or RNA), contained in
packaging (capsid), often with a protein
envelope which may also contain lipids
and carbohydrates. Viruses display no
metabolism and are therefore depen-
dent on living cells for their propagation.
Viruses that specifically infect bacteria
are termed bacteriophages (phages).

Figure 2: Example of a virus:
Myxovirus influenzae (flu)
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Bacteria are unicellular microorganisms
which have no nuclear membrane
(prokaryotes). They multiply by cell divi-
sion on account of their inherent ability
to synthesise their constituents.

Figure 3: Example of a bacterium:
Salmonella enterica (Enterobacterium)
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Fungi are microorganisms which pos-
sess a nuclear membrane (eukaryotes)
and form uni- or multicellular structures
some of which are visible to the naked
eye. Fungi are heterotrophic organisms;
this means that they derive their energy
requirements from metabolising organic
substances. Some of these fungi pro-
duce large numbers of spores (conidia)
which are released into the air for prop-
agating the species. Fungi include
yeasts.

Figure 4: Example of a fungus:
Aspergillus spp.
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Prions, also known as "unconventional
transmissible agents", are very small
infectious particles of a protein nature
which at present are not known to have
identifiable nucleic acid. Prions are
responsible for degenerative processes
in the central nervous system, which are
known to lead to transmissible subacute
spongiform encephalopathies (e.g. in
humans Creutzfeldt-Jakob and Kuru dis-
ease). Inflammatory processes, typical of
classical infectious agents, are not seen
in the course of the disease. The term pri-
ons was introduced by Prusiner in 1982.
Prions are resistant to most of the classi-
cal disinfection procedures.
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