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By the end of this lecture students should

 Be able to describe how viruses were first discovered.

 Be able to know how viruses were detected.

Learning outcomes

 Be able to recognize the history of vaccinology.

 Be able to discuss the significant events in the field of virology.



A Short History of the Discovery of Viruses

 The viruses were first described only in the 1890s-yet have probably co-existed with

cellular life through nearly the whole of evolutionary history on this planet.

 There are millions of different types of viruses, although only about 5,000 types have

been described in detail.

 There are more than 219 virus species that are known to be able to infect humans.

Virus History



Egyptian stele from the 18th dynasty (1403-
1365 B.C) represent a polio victim with depicting
a man with a withered leg and the “drop foot”
syndrome characteristic of polio.

The Greek poet Homer characterizes Hector as 
“rabid” in the Iliad.





Choosing a precise beginning for the history of the science of virology is somewhat 

arbitrary, in part because  several illnesses that now are known to result from virus 

infections had been recognized for thousands of years without any knowledge of viruses.

Regardless, there is some justification for 

beginning 1,000 years ago with smallpox.

THE EARLY YEARS

During that time empirically based measure 

was adopted to control the disease which 

was variolation. Uninfected individuals were 

inoculated with materials from the scabs of 

individuals who survived smallpox infection.
500-year-old drawing depicts Nahua Native 
Americans suffering from smallpox.

Virus History



The invention that allowed viruses to be discovered at all was the Chamberland-Pasteur 
filter. This was developed in 1884 in Paris by Charles Chamberland, who worked with 
Louis Pasteur.

Porcelain filters and the discovery of viruses

Virus History: Discovery and Detection



Eras in virology

Era Years Description

Protovirology 1796-1885 Before viruses were recognized

Auroravirology (named for 
the Roman goddess of 
dawn)

1892-1933 Dawn of virology

Meridiovirology (from 
Latin for midday, sequel to 
dawn)

1934-1955 From the demonstration that bacteriophages are 
composed of protein and nucleic acid and the 
crystallization of TMV to the in vitro assembly of 
infectious TMV from purified RNA and protein

Janovirology (named for 
the Roman god of endings 
and beginnings)

1956-1975 Spans the interval between classic virology and the 
beginning of the era dominated by viral sequence 
information; encompasses the elucidation of essential 
features of gene structure, expression, and regulation 
and the development of essential techniques, 
including cloning and restriction sequence mapping

Neovirology 1976-
present

Begins with the first complete sequencing of viral 
genomes and atomic resolution structures of intact 
viruses



Smallpox in a dried-out lesions is partially 

inactivated by that  person’s immune 

response as well by the drying itself.

During this time, variolation was based 

on the observation that smallpox 

survivors were resistant to subsequent 

episodes of infection.

Lady Mary Wortley Montague, the wife of the British ambassador to Turkey, had her children 

undergo variolation. 

The year 1715

Virus History



Edward Jenner, English country doctor, made 

a major leap forward in preventing smallpox.

The year 1798

Virus History



Edward Jenner, English country doctor, made 

a major leap forward in preventing smallpox.

The year 1798

Jenner observed that milkmaids, were 

“resistant” to smallpox. 

Jenner inoculated a child, James Phipps, with 

extract from a cowpox lesion and then 

demonstrated that young Phipps was 

resistant to a subsequent challenge with 

smallpox.

Virus History

83



Louis Pasteur, French biologist, microbiologist and chemist, 

proposed that microorganisms might produce different kinds 

of diseases.

The year 1867

Aseptic techniques that Lister then introduced dramatically 

reduced infections during surgery.

Robert Koch created a series of four generalized principles 

linking specific microorganisms to specific diseases (Koch’s 

postulates).

Louis Pasteur: 1822-1895

Robert Koch: 1843-1910

Virus History



Louis Pasteur, developed the second human vaccine 

which was against rabies.

The year 1885

He attenuated the virus by serial passage of the 

rabies agent in rabbits.

Pasteur coined the word “vaccination” based on 

the Latin word for cow (vacca) in recognition of 

Jenner’s contribution.

Virus History



The year 1887: Birth of virology 

Dmitry Ivanovsky, a Russian scientist  repeated the work of German 

Adolf Mayer to identify the causative agent of tobacco mosaic disease.

Both found that the sap of diseased plants transmit the disease 

to healthy plants.

However, Ivanovsky went an important step further, He found 

that the infectious agent could actually pass through the so 

called Chamberland Filters.

Both were unable to satisfy an important components of 

Koch’s postulates “that is the cultivation of a single species of 

microorganisms in pure culture”. Dmitry Ivanovsky :1864 -1920

Adolf Mayer: 1843 –1942

Virus History

The first use of porcelain filters to characterize the virus was reported by 
Dmitri Ivanovski



Virus History



The influence of Koch’s postulates was so strong that Ivanosky did not want to that he 

might actually have seen evidence for a previously unknown kind of microorganism. 

Perhaps the causative agent was a bacterium and the filters were defective, or perhaps 

the causative agent was a toxin, a non-reproducing poisonous substance produced by an 

organism.

Dutch microbiologist Martinus Willem Beijerinck, who was 

working with Mayer but was unaware of Ivanovsky’s

findings, he gave the term virus.

He did the same work of Ivanosky, however, he went 

another major step further.

The year 1898

Martinus Beijerinck: 1851 -1931

Virus History



Beijerinck (Father of virology) demonstrated that dilution of the sap did not affect its 

ability to cause disease 

(i.e. the disease-causing agent was in fact replicating in the plant tissue, thus accounting for its ability to 

replenish its pathogenic activity).

First, they are smaller than bacteria, since they pass through filters that block bacteria.

Second, they require living cells or tissue to support their propagation. 

The work of Beijerinck led to identification of two fundamental properties that are 

characteristic of this new class of pathogens. 

Beijerinck termed the submicroscopic agent responsible for tobacco mosaic disease 

contagium vivum fluidum .

Virus History



Loeffler and Frosch isolated the first virus obtained from animals, the foot-and-mouth 

disease virus. They showing that possible to vaccinate cows and sheep against the disease.

The year 1898 The first animal viruses

Walter Reed isolated the first virus pathogenic in humans, yellow fever virus.

The year 1901 The first human virus: yellow fever

Peyton Rous found that sarcomas (cancers of connective tissue) in chickens could be 

transmitted by a virus that is now known as the Rous sarcoma virus (Nobel price in 1962)

The year 1938

The first electron micrographs of TMV were taken.

The term “virus,” from the Latin word for poison, came to be used to refer to the agents 

having the properties described by Mayer, Ivanovsky, and Beijerinck.

Virus History

Viruses and cancer 1908



Landmarks in the study of viruses

Era and year Landmark (virus or scientist)

Protovirology

1798 Cowpox lesions used to vaccinate against smallpox (Jenner)

1882 Transmission of tobacco mosaic disease with cell-free extracts (Mayer)

1885 Development of rabies vaccine (Pasteur, Roux)

Auroravirology

1892 Description of filterable infectious agent (TMV) (Ivanovsky)

1898 Development of concept of virus as contagious element (TMV) 
(Beijerinck)

Discovery of first animal virus (FMDV) (Loeffler, Frosch)

1901 Discovery of first human virus (yellow fever virus) (Reed)

1903 Discovery of rabies virus (Remlinger, Riffat-Bay)

1908 Discovery of first leukemia-causing virus (Ellerman, Bang)

1909 Discovery of poliovirus (Landsteiner, Popper)



Landmarks in the study of viruses- Continue 

1911 Discovery of first solid tumor virus (RSV) (Rous)

Discovery of measles virus (Goldberger, Anderson)

1913 Virus cultivation in tissue culture (VV) (Steinhardt, Lambert)

1915 Discovery of bacterial viruses (bacteriophages) (Twort, d'Hérelle)

1917 Development of the plaque assay and discovery of the particulate nature of viruses 
(bacteriophage) (d'Hérelle)

1931 Propagation of virus in embryonated chicken eggs (Woodruff, Goodpasture)

1932 Discovery of first mammalian tumor virus (MMTV) (Little, Bittner)

1933 Discovery of human influenza virus (Smith)

Discovery of rabbit papillomavirus (Shope)

First description of viral mutants (TMV) (Jensen)



Meridiovirology

1934 Discovery that bacteriophages are composed of protein and nucleic acids 
(Schlesinger)

1935 Crystallization of TMV (Stanley)

1938 Development of yellow fever vaccine (Theiler)

Use of electron microscopy for viruses (TMV) (von Borries, Ruska, Ruska)

1939 Description of one-step growth cycle (bacteriophage) (Ellis, Delbrück)

1941 Discovery of first virus-associated enzymes (influenza virus) (Hirst)

1943 Discovery of genetic origins of mutations (bacteriophage) (Luria, Delbruck)

1945 Development of influenza vaccine (Francis)

1946 Discovery of genetic recombination by bacteriophage (Delbruck)

Replication of poliovirus in nonneuronal cell cultures (Enders, Weller, 
Robbins

Discovery of eclipse phase of virus infection (bacteriophage) (Doermann)

1951 Discovery of bacteriophage λ (E. Lederberg)

Discovery that lysogenic phages produce diphtheria toxin (Freeman)

Landmarks in the study of viruses- Continue 



Landmarks in the study of viruses- Continue 

1953 Discovery of host-controlled restriction and modification (Luria, Bertani, Weigle)

1954 Development of polio vaccines (Salk, Sabin)

1955 Culture of human cells (HeLa) (Gey)

Optimization of cell growth medium (Eagle)

Definition of a gene (cis-trans test) (bacteriophage) (Benzer)

In vitro assembly of infectious virus (TMV) (Fraenkel-Conrat, Williams)

Janovirology

1956 Discovery of mRNA in bacteriophage infection (Volkin, Astrachan, Brenner, Jacob, Meselson)

Discovery that virus particles are composed of identical subunits (Watson, Crick)

Discovery that RNA can carry genetic information (TMV) (Schramm, Fraenkel-Conrat, Williams)

1957 Discovery of interferon (Isaacs, Lindemann)

Discovery of respiratory syncytial virus (Chanock)

1958 Discovery of bacteriophage λ regulation paradigm (Pardee, Jacob, Monod, Lwoff)

1960 Discovery of SV40 (Sweet and Hilleman)

Demonstration of the triplet nature of the genetic code (bacteriophage) (Crick)

Elucidation of nonsense codons (bacteriophage) (Campbell, Epstein, Bernstein)

1962 Studies of virus structure (Klug, Caspar)

1964 Demonstration of the colinearity of gene with polypeptide chain (bacteriophage) (Brenner)

Discovery of first human tumor virus (EBV) (Epstein, Barr, Burkitt)

1965 Autocatalytic in vitro synthesis of bacteriophage DNA (Spiegelman)

1966 Experimental transmission of spongiform encephalopathy to primates (kuru) (Gajdusek, Gibbs, 
Hadlow)



Landmarks in the study of viruses- Continue 

1967 Discovery of hepatitis B virus (Blumberg)

Isolation of bacteriophage λ repressor (Ptashne)

Discovery of viroids (Diener)

Discovery of first virion-associated polymerase (VV) (McAuslan, Kates)

1970 Discovery of retroviral reverse transcriptase (Temin, Baltimore)

1971 Discovery of RNA polyadenylation (Darnell, Edmonds)

1972 Development of first recombinant DNA molecules (phage λ, SV40) (Berg)

Proposal that reassortment of influenza virus segments is the origin of pandemic strains (Webster, Laver)

1973 Development of first restriction map (SV40) (Nathans)

Discovery of major histocompatibility locus restriction of viral antigen recognition (Doherty, Zinkernagel)

Discovery of human rotavirus (R. Bishop)

1974 Development of first transgenic mouse (SV40) (Mintz)

1975 Discovery of mRNA capping (Shatkin, Moss)

Neovirology

1976 First RNA virus genome sequenced (bacteriophage MS2) (Fiers)

Demonstration that retroviral oncogenes are derived from cells (J. M. Bishop, Varmus)

1977 First DNA virus genomes sequenced (ΦX174, SV40) (Sanger, Fiers, Weissman)

Discovery of RNA splicing (adenovirus) (Roberts, Sharp)

Discovery of tumor suppressor p53 (SV40) (Levine, Crawford)

Description of first virus crystal structure (TBSV) (Harrison)

1978 Development of the first infectious molecular clone of an RNA virus (Qbeta, Weissmann)



Landmarks in the study of viruses- Continue 

1979 Declaration of smallpox eradication by World Health Organization

First in vitro replication of eukaryotic viral DNA (adenovirus, SV40) (Kelly, Hurwitz, Stillman)

Development of first in vitro mRNA transcription system (adenovirus) (Roeder)

Discovery of first highly active, template-specific, RNA-dependent RNA polymerase from a eukaryotic source (BMV) (Hall)

Discovery of tyrosine kinases (Hunter, Erikson, Eckhart)

1980 Discovery of first human retrovirus (HTLV-1) (Gallo)

1981 Development of first infectious molecular clones of an animal RNA virus (poliovirus) (Baltimore)

Discovery of transcriptional enhancers (Chambon, Khoury, Schaffner)

Development of hepatitis B virus vaccine

Identification of mammalian transcription factors (MMTV, SV40) (Yamamoto, Tjian)

Discovery of insertional activation of cellular oncogenes by retroviruses (Hayward, Astrin)

Identification of polyadenylation signal (Shenk)

Discovery of the Cre/lox recombination system in phage P1 (Sternberg)

1982 Development of antiviral and other drugs (Elion, Hitchings)

Definition of prions (Prusiner)

1983 High-risk human papillomaviruses identified and linked to cervical cancer (zur Hausen)

Discovery of AIDS virus (HIV) (Montagnier, Barre-Sinoussi, Gallo)

1984 Discovery of nuclear localization signals (Smith, Butel)

Production of first infectious, multicomponent virus from cloned DNA (BMV) (Ahlquist)



Landmarks in the study of viruses- Continue 

1986 Development of first recombinant viral vaccine (hepatitis B virus)

Generation of transgenic virus-resistant plants (TMV) (Beachy)

Discovery of hammerhead ribozymes (TRSV, ASV) (Bruening, Symons)

1988 Discovery that DNA virus oncogene products bind cellular tumor suppressor proteins (adenovirus, SV40, 
HPV) (Harlow, Weinberg, Livingston, Howley)

Development of first ribozyme with engineered specificity (Haseloff)

Discovery of internal ribosome entry sites (poliovirus) (Wimmer, Sonenberg)

1989 Discovery of hepatitis C virus (Houghton)

1990 Development of first human gene therapy with a retrovirus vector (Anderson, Blaese)

1991 Discovery of viral antiapoptotic proteins (baculovirus) (Miller)

1995 Development of HAART treatment for AIDS

1998 Discovery of gene silencing by double-stranded RNA, an antiviral response (Fire, Mello)

Use of plant virion for synthesis of nanoparticles (Young)

Discovery that plant viruses encode suppressors of RNAi (Vance, Baulcombe)

2001 Discovery of the caveosome (SV40) (Helenius)

2002 Worldwide outbreak and containment of SARS

2005 Reconstruction and sequencing of the 1918 influenza virus genome (Palese, Garcia-Sastre, Tumpey, 
Taubenberger)

2006 Development of vaccine against human papillomavirus, the first vaccine designed to prevent human 
cancer











2019 new coronavirus (2019-nCoV) Wuhan, China 



1. How was the virus discovered?
2. When did Virology begin?
3. Who is the father of virology?
4. Who gave the term virus?
5. What was the first human virus to be discovered?
6. What was the first human virus to be discovered?
7. Mention two significant events in the field of virology?

Questions 



 Everyone makes mistakes, nobody is perfect. Accept it, learn from it, and move on 

الجميع يرتكب أخطاء لا يوجود شخص مثالي بدون أخطاء تقبل اخطاءك وتعلم منها وانطلق 

 Hard study + Plans +Dedication = 100% Success

%100نجاح = التفاني + والتخطيط السليم + الدراسة الجادة 




