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The fact that
influenza A 
viruses are
maintained in
nature in 
aquatic birds 
not understood
before 1970,
and will be
discussed by 
Rob Webster

In 1931, Richard E Shope
isolated the first influenza 
virus, from pigs



Since the end of WW2, from the completely 
laudable goal of feeding people we have 
massively increased the size of chicken 
populations in, for example, Asia.

The numbers are at least 50x greater than 
before

Perhaps a billion birds have been killed
as a consequence of successive avian H5N1 
Influenza outbreaks.



Since 1979, at least 30 new diseases have 
transmitted to people from what are known (or 
presumed) to be wild animal reservoirs.

This has been accentuated by the move
of more people into previously forested areas

The human population increased 4-fold,
from 1.6 to 6.4 billion beween 1900 and 2000



Infectious Disease and Human Population Size

The 6-fold rise in numbers can be attributed in part to 
science…sanitary  science gives cleaner water and 
food…vaccines limit childhood mortality and increase 
animal production…antibiotics…the “green revolution”…



A millennium goal is to give the currently 
available vaccines to all the world’s children

While the primary goal is humanitarian, limiting 
childhood mortality liberates women and 
minimizes the need for the “farmer’s 
insurance” of a large family.

A more sustainable world must be a more 
just world! 





Ebola hemorrhagic fever is an 
incredibly infectious disease that 
occurs sporadically in 
central Africa central Africa. 
The mortality is >90%.

Fruit bats are a likely reservoir, and 
are also known, for example,  to carry
the Hendra virus that occasionally 
kills horses and those who
care for them.

Ebola is also killing the great apes: 
can we protect them by vaccination? 



HIV/AIDS comes from Chimps

Beatrice Hahn found the precursor
of HIV in chimpanzees by sampling
feces and urine. The virus was 
at first thought to causes a relatively
mild infection in Chimps but we now 
know that’s not always the case

One possibility is that HIV/AIDS 
moved into humans from the practice of harvesting 
“bush meat”. Perhaps someone cut their hand while 
butchering a Chimp. This could have been happening 
for millenia, but who would have noticed the death
of an African village? 



An infection on the move

1999

2006

West Nile virus is maintained in 
birds and spread by mosquitoes

In 1999, crows fell from the sky 
in New York City, a spectrum of 
exotic birds died at the Bronx 
and Queen’s zoo, and 62 people
developed neurological 
symptoms with 7 deaths.

By 2009, there had been 17,000 
clinical cases and 1100 deaths
across the continental US 



Before the scientific era

In mediaeval Europe, from a third to 
half the population of cities would die
in recurring outbreaks of the plague.

The “black death” of 1348-1350 killed 
1.5 of 4 million people in England, and actions taken 
because of labor shortages  led to the Peasant’s 
Revolt of 1381



In mediaeval Europe, from a third to half the 
population of cities would die in recurring 
outbreaks of the plague.

The “black death” of 1348-1350 killed 1.5 of 4 
million people in England, and actions taken 
because of labor shortages  led to the Peasant’s 
Revolt of 1381

People were killed for “poisoning the wells”, or burned or 
drowned for practicing witchcraft. Ignorance is dangerous

The germ theory of infectious disease was not developed
until the 19th century, by Louis Pasteur and Robert Koch



We must have known at some level that “hydrophobia” 
is transmitted via the bite of a rabid dog, but there can 
have been no real understanding of mechanism.

According to Daniel Defoe more than
200, 000 dogs and cats were killed 
during the London  plague of 1665.

Bad decision to kill the ratters, as 
Yersinia pestis is spread by the rat flea.

Prior to 1850, any clear understanding that infections 
are transmitted from animals to man, and sometimes 
vice versa was very limited 



Immunity has evolved to 
minimize the tax of 
infection. 

Infection is the process 
whereby simpler life forms 
live in, or on, us.

IMMUNE
IMMUNIS
EXEMPT
WITHOUT TAX

IMMUNITY: A complex defence system



INNATE IMMUNITY gives rapid, partial
protection of limited specificity. It is very
old in the evolutionary senses, and may
both provide and suggest useful targets for
therapeutic intervention.

ADAPTIVE IMMUNITY is “young” 
(400 million years) in evolutionary terms,
has a high level of specificity and is 
characterized by the long-term 
memory targeted by the 
vaccinologists. 



The Persistence of Memory, S. Dali

Our immune systems “remember” that we have 
encountered the infection before

THE BASIS OF VACCINATION IS IMMUNE MEMORY

Only those who had
recovered from the
plague could nurse 
the sick because they
could not catch the
disease a second time
…..this altered state
is specific.
Thucidides -2425 years



Immune memory, as worked out for T lymphocytes
in the mouse 
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In research MD can = mouse doctor, at least
some of the time

(OOO)

Much of that understanding has come
from animal experimentation 



Some key points about lab mice:

1. Ultimately, “the proper study of mankind
is man”. Humans are not mice and vice
versa.

2. We analyse disease processes and biological
phenomena in mice to probe mechanisms
and test intervention strategies eg antibiotic
treatment, vaccination.

3. This approach has proven enormously 
powerful and has driven biomedicine forward.



CD8+ “killer”T cells cannot
prevent infection, but clear lytic
viruses following primary
challenge and reduce both
the duration and magnitude of
virus growth following recall from
memory

Virus-specific CD8+ “killer T 
cells: the “hit men” of immunity

Induced apoptotic
“suicide”of cell
virus“factories”



Cells that “hit” other cells must be precisely targeted. 

The same basic mechanisms can operate to 
control some forms of cancer. A great deal
of current research is aimed at making 
preventive or therapeutic cancer vaccines. 
The papilloma virus vaccine is showing great
promise in cervical carcinoma.



This cell-surface targeting/surveillance function
works via the MHC class I glycoproteins 

Graft rejection is an epiphenomenon of 
surveillance of self. The MHC-I genes 
are encoded at  3 loci and are very polymorphic. The 
CD8 T cell response is highly INDIVIDUALIZED

TCR

Epitope



Immunology comes back to complex chemistry:
DbNP presents less features to influenza specific 

CD8 T cells than D bPA

“Pistachio” vs “Chilli” peptide

DbNP DbPA
P4E P6M

P6F P7R P9Y



George Snell shared
the 1980 Nobel Prize

Though science may advance by the type of 
“paradigm shift” that sometimes wins Nobel
prizes, every discovery depends to some 
extent on what goes before.  

Miss Abbie Lathrop, former school teacher
and ornamental mouse breeder who provided
seed stock for the Roscoe B. Jackson 
Laboratories at Bar Harbor ME, Miss Abbie
is the “mother of mouse genetics”

C.C. Little,
started the
Jackson Lab



Stage of Stockholm Concert Hall, December 10, 1996



Science celebrity has about
the same resonance in the
broader community as being
a minor character in a 
coffee commercial



1984 Nobel Prize to Nils Jerne,
Georges Kohler and Cesar Milstein

Jerne’s obsession was with “natural antibodies”,
while Milstein and Kohler were recognized 
for developing monoclonal antibodies (mAbs).

"for theories concerning the specificity in development and 
control of the immune system and the discovery of the 
principle for production of monoclonal antibodies"



"for their discoveries of principles for introducing specific gene
modifications in mice by the use of embryonic stem cells"

… developed the basic technology for making 
“transgenic” (Tg)  and “knockout” (KO) mice

2007 Nobel Prize for Medicine

Mario Capecchi, Ron Evans and Oliver Smithies



Mouse genetics and the Tg technology….
From Stan Prusiner’s 1997       Nobel Lecture

"for his discovery of Prions - a new biological 
principle of infection"

Before we even understood what prions 
were, early work with scrapie had mapped a susceptibility
gene Sincusing conventional back cross experiments with 
C57BL/6 and VM mice..Dickinson, A et al J Comp Pathol
78:293, 1968.

The Prusiner group made extensive use of mice expressing
prion transgenes to establish the role of prions etc, and
confirmed the early Sincstudies eg ..Cell 57: 847, 1989



Nobel Prizes in medicine…… for the birds
1902: Ronald Ross, for working out 
the pathogenesis of malaria using birds

1966: Peyton Rous, for showing
(in 1911) the cell-free transmission 
of a chicken sarcoma

1975: Howard Temin, discovered reverse 
transcriptase usingRous Sarcoma virus (RSV)

1989: Mike Bishop and Harold Varmus, found
oncogenes using RSV



Australia is no 14

CO2

CH
4

N2O

http://www.arctic.noaa.gov/reportcard/seaice.html



Balloon. A balloon is a Glasgow 
term for someone who is full of hot
air and whose opinions, although 
loudly and frequently expressed are
regarded as worthless. 
From: SCOTS Dictionary 2007
Publisher: SCOTLANDonSUNDAY

Looking seriously at Climate
change is a challenge for 
a research biologist  like me.
The “hard data”that informs 
our thinking comes essentially
from the mathematical and 
physical sciences

Climate Science is complex and evolving



In biomedical research, when we want to test 
an idea or analyze the consequences of some
particular treatment, we just do an experiment 

If we’re using say, lab animals or humans, our
basic strategies must first be approved
by Institutional Ethics/Experimentation Committees.
Our use of reagents is monitored by Institutional
Safety Committees.



UNACCEPTABLE EXPERIMENT 1

Let’s see what happens to 6.8
billion human beings and other
large, complex life forms if we 
just keep increasing levels of
atmospheric CO2, N2O and CH4?

This experiment would never be
approved by any University
Human Subjects or Ethics
Committee

Thinking like an experimentalist



UNACCEPTABLE EXPERIMENT 2 

Let’s concrete over as 
much arable land as possible,
then further restrict human
food supplies by turning
edible grains into ethanol
to power cars etc and see 
whether people start to starve.

Such activities are not subject to any form of
ethical review and are, in fact, promoted by 
governments in the name of ‘growth’ and 
‘development’



Climate science is an observational,
not an experimental science

Like any science, it is
only as good as the basic
conceptual frameworks and 
the available measurement
and analytical systems



Measurement and analytical systems have
improved dramatically over the past decade

Massive improvements in computing 
power and mechanisms for data
exchange 

New satellites that measure the depth
as well as the circumference of ice
sheets

Networks of floating “diver’ 
buoys that measure ocean 
temperatures etc at varying depths.



The 'greatest good for the greatest number' applies to 
the number within the womb of time, 
compared to which those now alive form but an
insignificant fraction. Our duty to the whole, including 
the unborn generations,bids us restrain an unprincipled
present-day minority from wasting the heritage of 
these unborn generations.

Way back in 1916, former Republican 
President  Theodore Roosevelt raised the 
issue that we’ve started to call 

INTERGENERATIONAL EQUITY 


