
VIROLOGY 

The science of Virology 



The Viruses: the Invisible Enemy 
Why do we need to study such a collec:ons of monsters? 



 Viruses Are Everywhere 
 
 Viruses Infect All Living Things 
 
 Viruses Cause Human Diseases 
 
 Viruses Can Cross Species Boundaries 
 
 Virus “R” Us (HERV proviruses make up nearly 8% 

of the human genome )  

 Viruses Are Uniquely Valuable Tools to Study 
Biology 

 
 Viruses Can Be Used To Manipulate Biology   

 Why we have to study viruses? 



The facts: viral diseases exert a shocking toll on the developing world.  
 
 Over 2.5 million people die each year from AIDS, mostly in sub-Saharan 
Africa.  
 More than 3 billion people are at risk of infection with dengue fever.  
 

 Rotavirus, a cause of common diarrhoea, kills an estimated 450,000 
children each year.   
 Three percent of the world’s population, around 180 million people, are 
chronically infected with hepatitis C.  
 

 In West Africa alone, there are some 500,000 cases of Lassa fever every 
year.  

 Furthermore, many RNA viruses, such as the new H7N9 subtype of 
influenza and enteroviruses are emerging in developed countries.  

Despite these facts, few drugs and vaccines are available for the 
treatment of these viral diseases. 

Nowadays, viruses have really an impact on mankind? 



Emergence of viral zoonoses over the past century 



The severity of emerging viral diseases is influenced by the 
host-pathogen interaction 



 The 2014 Ebola epidemic in West Africa is the first in history.  
 
 The first case was reported in Guinea in March 2014, and the disease spread 
in the neighboring countries of Liberia and Sierra Leone. 
 
  Over the span of a year, the Ebola epidemic has caused more than ten times 
as many cases of Ebola than the combined total of all those reported in previous 
Ebola outbreaks.  
 
 As the outbreak became more widespread, travel-associated cases appeared 
in Nigeria, Mali, Senegal, and even countries outside Africa, including the United 
States and European countries. 
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2014 Ebola Outbreak in West Africa

What's New

October 5, 2014: Ebola Contact Tracing, Dallas, Texas

October 5, 2014: What You Need To Know About Ebola [PDF - 2 pages]

October 4, 2014: Update: Sick airline passenger, Newark

Updated October 3, 2014: Interim Guidance for Environmental Infection

Control in Hospitals for Ebola Virus

What's New (Continued...) !

Overview

The 2014 Ebola epidemic is the largest in history, affecting multiple countries in

West Africa. A small number of cases in Lagos and Port Harcourt, Nigeria, have

been associated with a man from Liberia who traveled to Lagos and died from

Ebola, but the virus does not appear to have been widely spread in Nigeria. The

case in Senegal is related to a man who traveled there from Guinea.

On 9/30/2014, CDC confirmed, the first travel-associated case of Ebola to be

diagnosed in the United States. CDC and partners are taking precautions to

prevent the spread of Ebola within the United States. CDC is working with other

U.S. government agencies, the World Health Organization (WHO), and other

domestic and international partners and has activated its Emergency Operations

Center to help coordinate technical assistance and control activities with

partners. CDC has also deployed teams of public health experts to West Africa

and will continue to send experts to the affected countries.

October 2, 2014

Outbreak Update

On 9/30/2014, CDC confirmed, the first travel-associated case of Ebola to be

diagnosed in the United States.

New cases have been reported from Guinea, Liberia, and Sierra Leone. Nigeria

and Senegal have not reported any new cases since September 5, 2014, and

August 29, 2014, respectively. In Senegal, all contacts have now completed

their 21-day follow up, with no further cases of Ebola reported.

On August 29, 2014, Senegal's Ministry of Public Health and Social Affairs

announced a case of Ebola virus disease (EVD) in Senegal. The case is in a man

from Guinea who traveled to Senegal.

The Democratic Republic of the Congo (DRC) has reported cases of Ebola.

These cases are not related to the ongoing outbreak of Ebola in West Africa.

For information on the outbreak in DRC, see the 2014 Ebola Outbreak in DRC

page.

HHS has contracted with Mapp Biopharmaceutical Inc. to develop and

manufacture ZMapp. Mapp Biopharmaceutical will manufacture a small

amount of the drug for early stage clinical safety studies and nonclinical

studies.

NIH will begin initial human testing of an investigational vaccine to prevent

EVD in early September and is working with a company to develop an antiviral

drug to treat Ebola.

U.S. Department of Defense has funded two companies that are developing

West Africa Outbreak Infographic

[PDF - 1 page]

Case Counts*

*Case counts updated in conjunction with

the World Health Organization updates and

are based on information reported by the

Ministries of Health.

As of September 30, 2014

(Updated October 3, 2014)

Countries with outbreaks

Totals for Guinea, Liberia & Sierra LeoneTotals for Guinea, Liberia & Sierra Leone

Total Case Count: 74707470

Total Deaths: 34313431

Laboratory Confirmed Cases: 40874087

GuineaGuinea

Total Case Count: 11991199

Total Deaths: 739739

Laboratory Confirmed Cases: 977977

LiberiaLiberia

Total Case Count: 38343834

Total Deaths: 20692069

Laboratory Confirmed Cases: 931931

Sierra LeoneSierra Leone

Total Case Count: 24372437

Total Case Deaths: 623623

Laboratory Confirmed Cases: 21792179

Countries with localized transmission

NigeriaNigeria

Total Case Count: 2020

Total Case Deaths: 88

Laboratory Confirmed Cases: 1919

Countries with travel-associated cases

Totals for Senegal and U.S.Totals for Senegal and U.S.

Total Cases: 22

Total Deaths: 00

Laboratory Confirmed Cases: 22

SenegalSenegal

06/10/14 11:042014 Ebola Outbreak in West Africa | Ebola Hemorrhagic Fever | CDC

Pagina 1 di 4file:///Users/imac/Desktop/2014%20Ebola%20Outbreak%20in%20Wes…a%20%7C%20Ebola%20Hemorrhagic%20Fever%20%7C%20CDC.webarchive

2014 Ebola Outbreak in West Africa

What's New

October 5, 2014: Ebola Contact Tracing, Dallas, Texas

October 5, 2014: What You Need To Know About Ebola [PDF - 2 pages]

October 4, 2014: Update: Sick airline passenger, Newark

Updated October 3, 2014: Interim Guidance for Environmental Infection

Control in Hospitals for Ebola Virus

What's New (Continued...) !

Overview

The 2014 Ebola epidemic is the largest in history, affecting multiple countries in

West Africa. A small number of cases in Lagos and Port Harcourt, Nigeria, have

been associated with a man from Liberia who traveled to Lagos and died from

Ebola, but the virus does not appear to have been widely spread in Nigeria. The

case in Senegal is related to a man who traveled there from Guinea.

On 9/30/2014, CDC confirmed, the first travel-associated case of Ebola to be

diagnosed in the United States. CDC and partners are taking precautions to

prevent the spread of Ebola within the United States. CDC is working with other

U.S. government agencies, the World Health Organization (WHO), and other

domestic and international partners and has activated its Emergency Operations

Center to help coordinate technical assistance and control activities with

partners. CDC has also deployed teams of public health experts to West Africa

and will continue to send experts to the affected countries.

October 2, 2014

Outbreak Update

On 9/30/2014, CDC confirmed, the first travel-associated case of Ebola to be

diagnosed in the United States.

New cases have been reported from Guinea, Liberia, and Sierra Leone. Nigeria

and Senegal have not reported any new cases since September 5, 2014, and

August 29, 2014, respectively. In Senegal, all contacts have now completed

their 21-day follow up, with no further cases of Ebola reported.

On August 29, 2014, Senegal's Ministry of Public Health and Social Affairs

announced a case of Ebola virus disease (EVD) in Senegal. The case is in a man

from Guinea who traveled to Senegal.

The Democratic Republic of the Congo (DRC) has reported cases of Ebola.

These cases are not related to the ongoing outbreak of Ebola in West Africa.

For information on the outbreak in DRC, see the 2014 Ebola Outbreak in DRC

page.

HHS has contracted with Mapp Biopharmaceutical Inc. to develop and

manufacture ZMapp. Mapp Biopharmaceutical will manufacture a small

amount of the drug for early stage clinical safety studies and nonclinical

studies.

NIH will begin initial human testing of an investigational vaccine to prevent

EVD in early September and is working with a company to develop an antiviral

drug to treat Ebola.

U.S. Department of Defense has funded two companies that are developing

West Africa Outbreak Infographic

[PDF - 1 page]

Case Counts*

*Case counts updated in conjunction with

the World Health Organization updates and

are based on information reported by the

Ministries of Health.

As of September 30, 2014

(Updated October 3, 2014)

Countries with outbreaks

Totals for Guinea, Liberia & Sierra LeoneTotals for Guinea, Liberia & Sierra Leone

Total Case Count: 74707470

Total Deaths: 34313431

Laboratory Confirmed Cases: 40874087

GuineaGuinea

Total Case Count: 11991199

Total Deaths: 739739

Laboratory Confirmed Cases: 977977

LiberiaLiberia

Total Case Count: 38343834

Total Deaths: 20692069

Laboratory Confirmed Cases: 931931

Sierra LeoneSierra Leone

Total Case Count: 24372437

Total Case Deaths: 623623

Laboratory Confirmed Cases: 21792179

Countries with localized transmission

NigeriaNigeria

Total Case Count: 2020

Total Case Deaths: 88

Laboratory Confirmed Cases: 1919

Countries with travel-associated cases

Totals for Senegal and U.S.Totals for Senegal and U.S.

Total Cases: 22

Total Deaths: 00

Laboratory Confirmed Cases: 22

SenegalSenegal

06/10/14 11:042014 Ebola Outbreak in West Africa | Ebola Hemorrhagic Fever | CDC

Pagina 2 di 4file:///Users/imac/Desktop/2014%20Ebola%20Outbreak%20in%20Wes…a%20%7C%20Ebola%20Hemorrhagic%20Fever%20%7C%20CDC.webarchive

Previous Outbreak Postings by Month, March 2014 -  August 2014Previous Outbreak Postings by Month, March 2014 -  August 2014  

drug therapies for Ebola and is working with another company to develop an

Ebola vaccine.

CDC returned a staff member from West Africa by charter flight after the

employee had low-risk contact with an international health worker who

recently tested positive for Ebola. The CDC staff member was not sick with

Ebola, did not show symptoms of the disease, and therefore posed no risk to

friends, family, co-workers, or the public.

()

Previous Outbreak Updates (September 2014)

()

Total Case Count: 11

Total Case Deaths: 00

Laboratory Confirmed Cases: 11

United StatesUnited States

In a traveler from Liberia

Total Case Count: 11

Total Case Deaths: 00

Laboratory Confirmed Cases: 11

CLICK MAP TO VIEW LARGER VERSION.

Related Links

World Health Organization Global Alert and Response (GAR) Situation Reports

(http://www.who.int/csr/disease/ebola/situation-reports/en/)

World Health Organization Disease Outbreak News (DON) (http://www.who.int/csr/don/archive/year/2014/en/)

World Health Organization’s Epidemic and Pandemic Alert and Response (EPR) (http://www.afro.who.int/en/clusters-a-

programmes/dpc/epidemic-a-pandemic-alert-and-response/outbreak-news.html)

Guinea: Ebola epidemic declared, MSF launches emergency response (http://www.msf.org/article/guinea-ebola-epidemic-

declared-msf-launches-emergency-response)

(http://www.cdc.gov/Other/plugins/#pdf)
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As of September 29, 2015  



2014 Ebola Outbreak in West Africa  
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The science of Virology: 
origin of Virology 



Virus prehistory  
 
Perhaps the first written record 
of a virus infection consists of a 
heiroglyph f rom Memphis,  
drawn in approximately 1400 
BC, which depicts a temple 
priest called, which depicts a 
temple priest called Ruma 
showing typical clinical signs of 
paralytic poliomyelitis.  



In addition, the Pharoh Ramses V, 
who died in 1196 BC, is believed 
to have succumbed to smallpox. 

The Pharaoh Siptah (ruled Egypt from 1200-1193 BC) 
 died suddenly at the age of about 20. His mummified 
 body laid undisturbed in his tomb in the Valley of the  
Kings until 1905 when the tomb was excavated. The  
mummy shows that his left leg was withered and his  
foot was rigidly extended like a horse's hoof – classic 
 paralytic poliomyelitis 
 
 
 



 Viral diseases were treated 

• Smallpox, endemic in 
China by 1000 BC. 
 
• Recognizing that survivors 
of smallpox outbreaks were 
protected from subsequent 
infection, the practice of 
variolation developed. 

•  Practice survived until this 
century.  



A pa in t i ng by N . Rober t 
(1624-1685). Striping patterns 
(color breaking) in tulips were 
described in 1576 in western 
europe and were caused by a 
viral infection (TMV, tulip mosaic 
virus) 

 Humans manipulate viruses 



 Vaccines were developed 

• O n 1 4 t h M a y 1 7 9 6 , 
Edward Jenner used 
cowpox-infected material 
obtained from the hand of 
Sarah Nemes, a milkmaid 
from to vaccinate 8 year 
old James Phipps. 

• On 1st July 1796, Jenner 
challenged the boy by 
deliberately inoculating him 
with material from a real 
case of smallpox !He did 
not become infected!  



The virus concept 
• On 12th February 1892, Dmitri Iwanowski, a Russian 
botanist, presented a paper to the St. Petersburg Academy 
of Science which showed that extracts from diseased 
tobacco plants could transmit disease to other plants after 
passage through ceramic filters fine enough to retain the 
smallest known bacteria. 

• This is generally recognised as the beginning of Virology. 

• Unfortunately, Iwanowski did not fully realize the 
significance of these results. 

• In 1898, Martinus Beijerinick confirmed and extended 
Iwanowski's results on tobacco mosaic virus.  

• He was the first to develop the modern idea of the virus, 
which he referred to as contagium vivum fluidum ('soluble 
living germ') 

• A new category of ultrafiltrable, ultravisible and 
uncultivable infectious agents. 



The virus concept 
• Also in 1898, Freidrich Loeffler and  Paul Frosch showed 
that a similar agent was responsible for foot-and-mouth 
disease in cattle.  
• Thus these new agents caused disease in animals as well 
as plants.  
• In spite of these findings, there was resistance to the idea 
that these mysterious agents might have anything to do with 
human diseases. 

• Frederick Twort (in 1915) and Felix 
d'Herelle (in 1917) were the first to recognize 
viruses which infect bacteria, which d'Herelle 
called bacteriophages. In the 1930s & 
subsequent decades, pioneering virologists 
such as Luria, Delbruck and many others 
utilized these viruses as model systems to 
investigate many aspects of virology, including 
virus structure, genetics, replication 



Discovery of new infectious agents in humans 



Landmarks in the study of animal viruses (1796-2008) 






