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About the SGM 

 

1. The Society for General Microbiology, founded in 1945, is an independent professional 

scientific body dedicated to promoting the ‘art and science’ of microbiology. It has now 

established itself as one of the two major societies in the world in its field, with some 5500 

members in the UK and abroad. Membership is largely from universities, research institutions, 

health and veterinary services, government bodies and industry. The Society has a strong 

international following, with 25% of membership coming from outside the UK from some 60 

countries. 

 

2. The Society is a ‘broad church’; its members are active in a wide range of aspects of 

microbiology, including medical and veterinary fields, environmental, agricultural and plant 

microbiology, food, water and industrial microbiology. Many members have specialized 

expertise in fields allied to microbiology, including biochemistry, molecular biology and 

genetics. The Society’s membership includes distinguished, internationally-recognised experts 

in almost all fields of microbiology, including microbiological aspects of preparedness against 

bioterrorism. 

 

3. Among its activities the Society publishes four high quality, widely-read research journals 

(Microbiology, Journal of Medical Microbiology, Journal of General Virology and Journal of 

Systematic and Evolutionary Microbiology). It also publishes a highly respected quarterly 

magazine, Microbiology Today, of considerable general educational value. Each year the 

Society holds two major scientific meetings attended by up to 1500 microbiologists and 

covering a wide range of aspects of microbiology and virology research. 

 

4. The governing Council of the SGM has a strong commitment to improving awareness of the 

critically important role of microbiology in many aspects of human health, wealth and welfare. 

It has in this connection recently initiated a ‘Microbiology Awareness Campaign’ aimed at 

providing information to the government, decision makers, education authorities, media and the 

public of the major contribution of microbiology to society. 
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5. An issue of major concern to the Society is the national shortage of experienced 

microbiologists, particularly in the field of clinical microbiology and in industry. To attempt to 

improve this situation long-term, the Society runs an active educational programme focused on 

encouraging the teaching of microbiology in university and college courses and in the school 

curriculum, including primary schools. Some 320 schools are corporate members of SGM. 

 

SGM and Bioterrorism 

 

6. Many of the potential threats of terrorism concern the deliberate release of infectious agents 

and toxins of microbiological origin. The science of microbiology is consequently of central 

importance to our national strategies for preparedness, detection and surveillance, and 

preventive measures in relation to bioterrorism. 

 

7. SGM and its members take a major role internationally in promoting and communicating 

research relevant to the characterisation of microbes and improving our understanding of their 

biological, genetic and molecular properties. Indeed members of the Society are involved 

directly in the work of agencies in the UK with responsibilities in relation to defence against 

terrorism. We therefore believe that we are in a key position to assist the government and its 

agencies in mounting strong scientifically-based strategies and activities for the protection of 

the population. 

 

8. SGM welcomes the opportunity to contribute to this Inquiry, which is on a topic of great 

national and international importance. We wish however to emphasise that an important 

general perspective on bioterrorism is provided by a comparison with the threats from naturally 

occurring diseases. HIV/AIDS, malaria, tuberculosis and many other infectious diseases kill 

tens of millions annually; the potential mortality from a pandemic of a highly virulent new 

strain of influenza is of the same order of magnitude. The recent spread of West Nile Virus in 

the USA is a cause of concern, as are the recurrent outbreaks of Ebola virus. Furthermore, a 

growing problem in treating infections is the rapid increase in antibiotic resistant pathogens. It 

is important that reaction to potential threats of use of biological agents in terrorist attacks does 
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not detract from the ongoing efforts to deal with these natural and evolving threats to human 

health, and that the approach to the two is proportionate and properly integrated. Efforts in 

protecting ourselves against bioterrorism are in many cases relevant to public health in general 

and vice versa.  

 

How countermeasures against bioterrorism are informed by science and technology 

 

9. Several of the organisms which could potentially be used in bioterrorism have been well 

characterized biologically, molecularly and genetically, and vaccines are potentially available 

for them. In other cases knowledge is relatively incomplete and further research is necessary as 

a basis for diagnostic methods, vaccine development and other countermeasures. 

 

10. Among the viruses considered as potential bioterrorism threats for humans are smallpox, 

possibly other poxviruses of animal origin (eg monkeypox) and haemorrhagic fever viruses 

such as Ebola and Marburg. Yellow fever and closely related viruses could also pose a threat. 

Highly virulent influenza A viruses, such as the H5N1 virus, which originated from chickens in 

Hong Kong and caused a local outbreak of lethal influenza in humans in 1997, could 

potentially be employed. Other influenza viruses could potentially be developed by genetic 

manipulation, with worrying features of pathogenesis and transmissibility, and for which there 

would be little or no immunity. Certain viruses of animal origin, such as Nipah and Hedra, are 

highly pathogenic for humans. These viruses are morbilloviruses, closely related to measles, 

and could potentially be harnessed as bioterrorism agents. 
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11. Factors which give rise to concern about smallpox are its high level of pathogenicity and 

efficient transmissibility and the low level of immunity of the unvaccinated population. The 

extreme stability of the virus and potential administration by aerosol are also key features. 

 

12. It should also be mentioned that there is potential for the genetic manipulation of, for 

example, large DNA viruses, which could be engineered to express potent toxins or carry genes 

for other deleterious factors. Genes for resistance to drugs could be introduced and the 

organisms modified in order to avoid natural or vaccine-induced immunity in the population. 

 

13. Among bacterial agents of concern are the anthrax bacillus (Bacillus anthracis), plague 

(Yersinia pestis) and tularemia (Francisella tularensis). Neurotoxins such as the toxin of 

Clostridium botulinum could be used in bioterrorism. These agents can create terror and some 

disease and mortality, as happened with anthrax in the USA in 2001, but not extensive 

outbreaks as is potentially the case for smallpox. Malicious contamination of food, for example 

by pathogenic enteric bacteria or contamination of water sources, is another potential threat. 

 

14. Other targets of bioterrorism could be animal and plant diseases, which have serious 

economic consequences. Foot and mouth disease virus is one such example, while there are 

several viral and bacterial diseases of important agricultural plants, which could be introduced 

through terrorism. They may for example be introduced via insect vectors as well as directly as 

aerosols. It is conceivable that entirely novel pathogens could be constructed by genetic 

engineering with features tailor made to suit the purposes of bioterrorism. 
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15. It should be emphasised that the objective of terrorism is to induce widespread public fear 

and disruption of community and economic life and not necessarily widespread disease and 

mortality. 

 

16. Several fields of research and development, which involve microbiology, are of great 

importance in informing countermeasures. These include the availability of effective 

surveillance systems for infection and disease, the availability of efficient and rapid diagnostic 

tests and the provision of appropriate therapeutic drugs and vaccines for prevention. 

 

Diagnosis 

 

17. Useful diagnostics may be organism-specific, for example the use of immunoassays 

(ELISA) to detect specific antibodies or antigens, or molecular tests for the sensitive detection 

of the DNA or RNA of a bioterrorism agent. In many cases these tests have already been 

developed, but the important and immediate need is for work to validate and inform their best 

use in emergency situations requiring massive testing, for example in the USA during the 

anthrax scare of 2001, when millions of tests were needed. In some cases appropriate practical 

and specific diagnostic tests do not yet exist and research to develop them is urgently needed. 

In some cases the diagnostic test needs to be highly discriminatory. For example, a highly 

specific PCR test which will separate variola (virulent smallpox) from vaccinia (smallpox 

vaccine) already exists as a result of recent microbiological research; this would clearly be of 

great practical value in examining cases of suspected smallpox. 
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18. Research leading to new and improved diagnostics is generally based on fundamental 

microbiological research followed by development work in the biotechnology industry and 

evaluation by public health agencies. Progress in this field needs close collaboration between 

academia, public health authorities and industry. More should be done in the UK to ensure that 

such collaboration is encouraged and strengthened. The UK Centre for Applied Microbiology 

and Research, Porton Down (CAMR) and the Public Health Laboratory Service (PHLS) have 

made and continue to make valuable contributions in diagnostic development relevant to 

bioterrorism, as well as in relation to vaccine development and evaluation. We understand that 

these areas of research and development will be taken forward vigorously under the auspices of 

the new Health Protection Agency (HPA), which will amalgamate the activities of CAMR and 

PHLS. 

 

19. Whilst good progress is being made in relation to diagnostics for important human 

pathogens, there is an urgent need for much more rapidly mounted R&D in relation to potential 

bioterrorism agents. 

 

20. It should be clearly recognised that developments and research in diagnosis, therapy and 

prevention in relation to bioterrorism will also make an important contribution to health care of 

the population in general. 
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Surveillance 

 

21. The HPA, set up to implement the Chief Medical Officer’s report on the control of 

infection, Getting Beyond the Curve, will carry an important responsibility for mounting a 

system of surveillance capable of giving early warning of unusual infectious disease events. 

The surveillance network needs to involve sufficient numbers of skilled and experienced 

microbiologists and virologists, but these are currently in short supply. Appropriate modern 

instrumentation, modern electronic data handling and communication systems are needed. 

 

Modelling of epidemics 

 

22. The modelling of epidemics is a relatively new area of science. It requires a multi-

disciplinary approach, bringing together biologists, epidemiologists, mathematicians and other 

public health experts. For the purpose of accurate and meaningful modelling, for example of 

potential bioterrorism events, knowledge of key features of the agent itself is vital and expert 

microbiologists can provide information or make reasonable assumptions where data are not 

available. This is a field with an important role in assessing bioterrorism risks and in informing 

countermeasures. Increased research and evaluation of this field is highly desirable in relation 

to bioterrorism, but in the long term it has an important spin-off in relation to public health in 

general. 
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Vaccines 

 

23. Vaccines are rightly considered to have a key role in the protection of the public and 

military forces against bioterrorism. Currently only limited supplies of smallpox and anthrax 

vaccine are available for strategic uses, although the government has moved quickly and 

effectively to increase supplies of the available conventional vaccines against these infections. 

Conventional smallpox vaccines are associated with a low rate of mortality (approximately 1 in 

106 recipients), but less serious adverse reactions occur more frequently. In the long term there 

is an important need for a safer smallpox vaccine suitable for use as a contingency in the 

general public and progress is being made towards that objective using vaccines prepared in 

cell cultures. Similar objectives are being pursued in the USA. 

 

24. Molecular and genetic characterisation of anthrax and plague have resulted in the 

possibility of developing novel, purified subunit vaccines against these organisms, and intense 

research is in progress. Vaccines against other potential bioterrorism agents are further away 

from development.  

 

25. Despite the impressive advances in DNA technology and molecular biology, it should not 

be a forgone conclusion that they will always permit rapid and effective development of safer 

vaccines or vaccines against new agents. It is worth pointing out that although many of the 

techniques of biotechnology have been available for the last 25 years, only one ‘biotech’ 

vaccine has been developed in this period, that against hepatitis B. Also, despite 20 years of 

intensive efforts, an effective HIV vaccine is still not available. Most of the vaccines developed 



 10

in recent years have come from conventional approaches using established microbiological 

methods. 

 

26. The UK has an excellent national vaccination programme, but increased research and 

development to prepare and evaluate vaccines against bioterrorism agents should be a high 

priority area in the UK strategic plan for countermeasures. More resources are required. 

Currently in the UK there is no public sector facility for the preparation of test batches of 

vaccine for development purposes and for the production of significant amounts of vaccine for 

use in emergency. This puts us at serious disadvantage. 

 

27. Although the UK has much expertise in vaccinology, including expertise in microbiology, 

immunology, vaccine preparation and quality control and standardization, there is a need for 

national R&D activities with a prioritised, co-ordinated and funded programme. The Chief 

Medical Officer’s report Getting Beyond the Curve identifies vaccine development and 

evaluation as requiring accelerated progress. Vaccine development should be given high 

priority by the newly formed HPA. The addition of bioterrorism threats adds greatly to this 

need. As stated above, developments in bioterrorism countermeasures are also relevant to 

speeding progress in public health in general. 
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How the surveillance of dangerous pathogens is co-ordinated both nationally and 

internationally, and what policies are in place to respond 

 

28. The HPA and its equivalents in Scotland, Wales and Northern Ireland, should be 

responsible for ensuring that there is an effective and comprehensive surveillance system in 

place, involving a laboratory network with access to modern diagnostics and quantitative 

epidemiology studies. The function of the network needs to be continually informed by 

ongoing microbiological research, including work on potential bioterrorism agents. Similar 

surveillance should also address animal infectious diseases as an additional possible target for 

bioterrorism. In the SGM’s view, having devolved authorities in relation to countermeasures 

against bioterrorism may be less effective than a UK-wide strategy. 

 

29. For national surveillance to be effective and well informed it needs to be linked with other 

national and international surveillance systems. SGM believes that there is a need to strengthen 

our links and exchange of information on epidemiological surveillance and infectious disease 

with the World Health Organization in Geneva and with the US Centres for Disease Control. 

Maintaining and extending such links should be a function of government and the HPA. 

 

30. The UK should also take a major initiative and, indeed, leadership role towards the possible 

establishment of a European Centre for Disease Control. Amongst its activities it would co-

ordinate European activities on bioterrorism issues and counter-measures. The UK would be a 

very appropriate host for such an agency. 
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Public communications policy on threats and response to biological terrorism 

 

31. The public have a right and a need to be fully and accurately informed on bioterrorism 

issues, except where this would breach national security. Effective communication of the 

potential risks and how to reduce them, and also on counter-measures being taken, requires 

properly trained personnel with an understanding of the scientific issues involved. Getting 

information across in a well-balanced manner, so as not to inflame anxieties unduly, or to play 

down risks, is important to national well-being. Such informed sources, used as part of a 

structured information strategy, would help to reduce fear. Members of relevant scientific 

bodies, such as SGM, have a role in the communication network and in providing specialist 

scientific advice to feed into the message. 

 

32. Good communication is essential to maintain a well-informed medical and health care 

community as well as for keeping the general public informed on the risks and countermeasures 

for bioterrorism. The SGM wishes to play its role in the communication efforts. We have also 

much to do in improving the public understanding of science and the credibility of scientists. 

The difficulty experienced in convincing the public that MMR vaccine is safe despite 

considerable efforts by government and professional bodies reminds us that improved strategies 

for communication on public health matters are urgently needed. There is a need for more 

training in communication of science to the public for scientists in academic and research 

institutions, and for more understanding by scientists of how members of the public access and 

evaluate this type of information. 
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What research relevant to chemical, biological and radiological threats is being 

undertaken in the UK, and what controls are placed on it? 

 

33. SGM is not in a position to comment on radiological or chemical threats, which are beyond 

its scientific area of expertise.  

 

34. The HPA will carry responsibility for operational research and development in relation to 

countermeasures and response to bioterrorism. Some SGM members are involved in specific 

areas of relevant research but are restricted in how much they can disclose for reasons of 

national security. SGM is strongly supportive of the role of HPA in co-ordinating the responses 

against the three types of terrorism. Research and development to inform effective responses to 

biological, radiological and chemical threats share substantial common ground.  

 

35. The UK remains at the forefront of fundamental biological and medical research and 

biological technology. It also has a strong and growing biotechnology industry, second only in 

size to that of the USA, and strongly encouraged by government initiatives. The UK hosts a 

significant amount of research by the major pharmaceutical companies. 

 

36. The UK has outstanding strengths in the fields of molecular biology, immunology and 

genetics, including microbial genetics. Many aspects of current research in microbiology, 

virology, immunology and genetics are of crucial importance to informing counter-measures 

against bioterrorism as stated in the previous sections of this response. 
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37. We would like to identify two particular needs. One is the shortage of microbiologists and 

the limited availability of training in microbiology in universities and colleges. The Academy 

of Medical Sciences has specifically identified training and professional development in 

medical microbiology as an area requiring increased support. SGM has already taken steps to 

increase its activities in this area. Another shortage is in relation to the availability of up-to-date 

biological containment (category 3 & 4) facilities for dangerous pathogens in many universities 

and institutions. In addition, state of the art technology and instrumentation, for example for 

rapid microbial gene sequencing, is not available to many who need it. There is also an 

important need for a high quality facility in the public domain capable of operating at good 

manufacturing practice (GMP) standards for the production of clinical grade experimental 

vaccines. Scientists with skills in the processing of biological products such as vaccines are 

also in limited supply.  

 

38. These problems are encountered generically by scientists in academia, medicine and 

veterinary sciences. The shortages and deficiencies restrict our capacity to respond rapidly as a 

nation in the face of terrorism.  

 

39. We believe that research involving dangerous pathogens should be controlled by an 

enlightened combination of statutory requirements (Health and Safety Executive, Advisory 

Committee on Genetic Manipulation, Advisory Committee on Dangerous Pathogens etc.), as 

well as self-regulation including local peer review to assess the risk-benefit balance. In general 

this has worked well so far in the UK. We believe however that  
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(a) very clear guidelines to cover the storage and security of dangerous materials are 

needed and laboratories should be externally audited from time to time;  

(b) there should be guidance regarding accepting visiting members from abroad for 

training and research who will have access to dangerous pathogens; and  

(c) the risks of publishing sensitive scientific material which could aid terrorists need to 

be considered and guidance from professional scientific bodies should be formulated. 

 

40. SGM Council has considered this third point, and on balance is not in favour of any form of 

blanket or external censorship, as publication of information about micro-organisms of 

potential use in bioterrorism is also key to the development of mechanisms of biodefence and 

wider beneficial treatments. However, Council recognises the need for authors of scientific 

papers as well as editors and publishers of journals to take a responsible attitude to publication 

of material that might be readily exploited purely for the purposes of bioterrorism. 

 

The need for an ethical code of conduct for scientists working with dangerous pathogens  

 

41. SGM is a scientific learned society as opposed to a professional regulatory body: its 

primary purpose is to promote the development of the science of microbiology through 

education, meetings and publications, rather than dealing with the careers and conduct of 

individual microbiologists. That is primarily the role of statutory bodies, employers and 

professional bodies such as the Royal Colleges. SGM recognises that there needs to be a 

transparent code of ethical conduct for scientists working with dangerous pathogens, but that 

this should not unnecessarily hinder work for discovery of knowledge and advancement of the 
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public good. The Society is willing to contribute to the debate on development of such ethical 

codes of practice as part of general codes of good laboratory and research practice, and 

recognises the need for training in this area. We should also acknowledge that society owes a 

debt of gratitude to those who undertake to work with dangerous pathogens on its behalf in the 

interests of scientific progress and public health. 

 

Sources 

 

This evidence has been compiled on behalf of SGM Council by Dr Geoffrey Schild CBE, with 

contributions from SGM members.  
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