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Διπλώματα ευρεσιτεχνίας  
για τους νέους αναπνευστικούς 
ιούς 

Περίληψη στο τέλος του άρθρου

Patents on new respiratory viruses

to be a warning of the need for preparation to combat 

this newly emerging respiratory virus infection.6 After 

emergence of this disease, many patents relating to SARS 

have been registered, some of which are gene sequence 

related patents.

Many gene sequence related patents for SARS have 

been developed for diagnostic purposes. For example, the 

new methods for detecting SARS-associated coronavirus are 

registered by Briese et al.7 A synthetic nucleic acid sequence 

comprising 10–30 nucleotides of the N gene region and the 

3’ non-coding region of the SARS-associated coronavirus 

genome, and a synthetic nucleic acid sequence compris-

ing 10–30 nucleotides of a nucleic acid sequence that is 

complementary to at least one of those regions are used.7 

Another well-known piece of work is the oligonucleotide 

primer, patented by Minekawa et al,8 that can specifically 

hybridize with any nucleotide sequence constructed based 

on the nucleotide sequence of RNA polymerase of the SARS 

coronavirus. In addition, the high throughput assay based 

on the nucleotide sequences of the N (nucleocapsid)-gene 

of the virus was recently patented by Peiris et al.9 Nucleic 

acid sequences that can be used as primers and probes in the 

amplification and detection of SARS coronavirus were firstly 

patented by Sillekens.10 Further primers and probes using 

molecular based techniques for diagnosis of SARS were 

proposed by Leijon et al11 and Lou et al,12 and new prim-

ers and probes were subsequently produced and used 

successfully for the development of diagnostic tools for 

SARS.11,12 Leijon et al noted that their new patent using 

novel primers and probes for the detection of SARS nucleic 

acid had high diagnostic sensitivity.11 In addition to the 

simple diagnostic tool, the new intervention providing 

1. INTRODUCTION

The respiratory viruses comprise an important group of 

viruses that can cause respiratory tract infection. In the past 

few years, many new respiratory viruses have emerged and 

some of these new pathogens have become public health 

threats. Severe acute respiratory syndrome (SARS), avian 

flu (H5N1 influenza) and swine flu (novel H1N1 influenza) 

are three well-known examples of new respiratory virus 

infections. Several research projects have been designed to 

improve the knowledge on these new emerging respiratory 

virus infections, with a view to designing new diagnostic, 

preventive and therapeutic tools. This article is a review 

and discussion of gene sequence related patents on new 

respiratory viruses, with special focus on these three new 

respiratory viruses.

2. PATENTS RELATING TO THE GENE SEQUENCE  

OF SARS

SARS is a new respiratory infection with a very high 

mortality rate,1,2 caused by a type of coronavirus infection.1–3 

The gene sequence of this virus was successfully detected 

in 2005 and patented by Peiris et al.4 Patients who are in-

fected usually develop severe respiratory tract infections, 

often resulting in death. One unique feature of SARS is the 

induction of respiratory distress, and patients commonly 

die of respiratory failure. The pathological mechanisms 

underlying the respiratory distress include direct injury 

caused by the virus, and indirect injury resulting from 

immune responses, circulatory dysfunction, and hypox-

ia.5 The famous outbreak of SARS in China is considered 
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arrays and probes for re-sequencing SARS virus using an 

array of probes that are complementary to a SARS reference 

sequence was recently patented by Mittman et al.13

In addition to diagnostic purposes, there are also many 

new sequence-based patents designed for therapeutic 

purposes. Basically, the immunogenic study of the SARS 

sequence facilitates the design of specific therapeutic 

agents. Firstly, potentially antigenic, conserved and specific 

SARS coronavirus peptides were disclosed and patented by 

Altmeyer et al14 and Beadenkopf.15 For further development, 

specific compositions of binding molecules specifically 

binding to a coronavirus such as SARS coronavirus and 

capable of neutralizing an infection were patented by Ter 

Meulen et al16 and Guoliang.17 Currently, a more advanced 

siRNA based therapy for SARS is also available. The idea was 

primarily described and patented by Tang et al.18 Tang et al 

also further patented the specific RNA based therapeutic 

approach for SARS in 2007.19

The patents for SARS prevention should also be men-

tioned. The vaccine for SARS is the current hope for pre-

vention of this new virus infection, and there are some 

recent patents on SARS vaccines. The epitope-based SARS 

vaccine was patented by Gou et al.20 For this vaccine the 

immunodominants are short peptide fragments distributed 

on various viral proteins, including the spike protein, the 

nucleocapsid protein, the replicase 1a, and the unknown 

proteins 3a and 9b.20 For the DNA vaccine, specific se-

quences from SARS that are required in preparing DNA 

vaccine are patented by Zhou.21 In addition, a recently 

patented attenuated SARS vaccine technique registered 

by Álvarez et al is considered to be a great success in 

the development of SARS vaccine;22 specific nucleic acids 

encoding attenuated SARS coronavirus, which are capable 

of producing a maximum viral titer in cell culture and are 

useful for further vaccine preparation.22 It is of note that 

several of these patents are from Asia, where the SARS is 

registered as a disease in the surveillance program.

3. PATENTS RELATING TO THE GENE SEQUENCE  

OF AVIAN FLU

Avian flu or bird flu is a new respiratory virus infection 

in human beings caused by the H5N1 influenza virus.23 

The avian flu is a bird borne infection which surfaced in 

the past few years and has persisted up until the present 

time. Millions of birds and chickens were infected, and 

there were also some sporadic cases of human infection. 

In human beings, this infection is considered fatal. The 

common signs and symptoms of influenza can be seen 

in this viral infection, along with other unusual manifesta-

tions, such as diarrhea.24 The avian flu receptor in human 

beings lies in lower respiratory tract; hence it is not easy 

for them to become infected, but once the infection starts, 

the consequences are serious.

Many recent patents relating to bird flu infection cover 

the aspects of diagnosis and treatment for both avian 

species and human beings.25 Based on the sequence of 

swine flu, patents on avian pandemic hemagglutinin and 

neuraminidase that can be further used for the development 

of diagnostic tools and vaccines were patented by Yang et 

al.26 The kit for detecting non-pathogenic, or pathogenic 

influenza, a subtype H5 virus, that could give a rapid result 

within one day, had already been patented much earlier by 

Yu et al.27 However, this patent27 is not specific for avian flu. 

Focusing on diagnostic primers and probes for avian flu, 

there are also some patents on this topic.28,29 In addition, 

a new DNA array for the diagnosis of avian flu and other 

types of influenza was patented in 2009.30 More details can 

be seen in an earlier paper in this journal.25

The new therapeutic and preventive approaches to-

wards avian flu are considered major medical advances. 

There are several recent patents based on the avian flu 

sequence that can be applied in treatment and preven-

tion. The avian flu vaccine is at present the biggest hope. 

Liao et al used a reverse genetic engineering platform to pro-

duce protein vaccines for avian influenza virus and patented 

this concept.31 Novel sequences to protect a host against 

avian flu, involving codon-optimized sequences encod-

ing for hemagglutinin and neuraminadase antigenic viral 

proteins, were designed by Kendigri et al in 2008.32 These 

sequences are useful for DNA vaccine development.32 In 

2008, also, the new recombinant vaccine for avian flu was 

patented by Süzer et al.33 This specific patent describes 

an Ankara virus-based recombinant avian flu vaccine.33 In 

addition to vaccine design, a new RNA based therapeutic 

approach for avian flu was reported by Brahmachari et 

al;34 targets for human microRNAs in the avian flu genome 

and specific miRNA targets against avian flu virus were 

described which can be of use for development of RNA 

based treatment.34

4. PATENTS RELATING TO THE GENE SEQUENCE  

OF SWINE FLU

Swine flu is at present a global issue. This infection is 

caused by the novel H1N1 influenza virus. The infection 

is classified as an upper respiratory tract infection. Acute 

febrile illness with respiratory manifestations is the most 

common clinical presentation.35–37 This newest respiratory 

virus was firstly detected in Mexico in early 2009, passing 
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thorough the infectious control barriers and causing a 

worldwide pandemic.38 Although antiviral drug for classi-

cal influenza can be useful in the treatment of swine flu,39 

the transmission of disease is not yet controllable. Several 

deaths due to severe lower respiratory tract infections can 

be seen in the course of an epidemic.

Focusing on patents for swine flu, there were already 

some patents on animal specific swine flu, but there is no 

specific patent on the present problematic infection. A 

new vaccine for protecting swine against influenza virus 

by administration of an attenuated recombinant vaccinia 

virus containing inserts of the hemagglutinin (HA) and 

nucleoprotein (NP) genes of influenza virus, which ex-

press the hemagglutinin and nucleoprotein proteins was 

registered by Foley et al in 1997.40 However, this vaccine 

is not specific for novel swine flu H1N1 influenza virus. 

Since novel H1N1 influenza virus infection is a very new 

infection, it still lacks specific gene sequence based patents. 

However, there are some efforts under way to register for 

new patents on swine flu, especially on new swine flu 

vaccines.41 The application for US 20090047353 for a “Split 

Influenza Vaccine with Adjuvants” by a vaccine manufacturer 

is the best example.

5. CONCLUSION

Currently, there are many new emerging respiratory 

virus infections, including SARS, avian flu and swine flu. In 

parallel, there are many new gene sequence related patents 

on these new respiratory viruses which can be of use for 

fighting the new emerging respiratory virus infections, with 

preventive, diagnostic and therapeutic applications.
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Oι αναπνευστικοί ιοί αποτελούν μια σημαντική ομάδα ιών, οι οποίοι μπορεί να προκαλέσουν λοιμώξεις των αναπνευ-

στικών οδών. Τα τελευταία έτη ανακαλύφθηκαν αρκετοί νέοι ιοί που έχουν γίνει απειλητικοί για τη δημόσια υγεία. Ση-

μαντικές έρευνες για την καλύτερη κατανόηση των συγκεκριμένων λοιμώξεων του αναπνευστικού έχουν διεξαχθεί. 

Η παρούσα εργασία στόχο έχει την ανασκόπηση και τη συζήτηση για τα διπλώματα ευρεσιτεχνίας που σχετίζονται 

με τη γονιδιακή αλληλουχία των νέων αναπνευστικών ιών.
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