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Wealth without Work
Pleasure without Conscience

Science without Humanity
Knowledge without Character
Politics without Principle
Commerce without Morality
Worship without Sacrifice
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For Gandhi see:  http://www.mkgandhi.org/main.htm; http://www.progress.org/gandhi/gandhi01.htm; born nearly 140 years ago; 90 years ago visited England to change attitudes towards racism in South Africa

It is worthy to note the beliefs of William Jennings Bryant, counsel for the state in the infamous Scopes Trial.  Bryan said that the views taught by Scopes were the unrelenting enemy of the Gospel: "Darwin says that science has nothing to do with the Christ ... and yet this spirit is the only hope of human progress. A heart can be changed in a twinkling of an eye and a change in the life follows a change in the heart. If one heart can be changed, it is possible that many hearts can be changed, and if many hearts can be changed, it is possible that all hearts can be changed -- that a world can be born in a day. It is this fact that inspires all who labor for man's betterment. It is because Christians believe in individual regeneration and in the regeneration of society through the regeneration of individuals that they pray, 'Thy kingdom come, Thy will be done on earth as it is in heaven.'" 

Bryan charged that evolutionary views "if taken seriously and made the basis of a philosophy of life ... would eliminate love and carry man back to a struggle of tooth and claw." 

He quoted a recent publication from Britain which said, "The greatest danger menacing our civilization is the abuse of the achievements of science. Mastery over the forces of nature has endowed twentieth century man with a power which he is not fit to exercise. Unless the development of morality catches up with the development of technique, humanity is bound to destroy itself." At the end of the 20th century, most readers would agree with Bryan's point that science without morality can destroy humanity, because we have seen the power of the nuclear bomb. But there is still a great deal of debate about whether biological sciences without morality can be as destructive as physics without morality. 


Monumental Challenges

* Human population growth
* Human consumption

* Climate Change

*Species loss



World Population Growth
stens— Through History
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World population 

U.S. POPClock Projection

According to the U.S. Bureau of the Census, the resident population of the United States, projected to 04/23/09 at 16:47 GMT (EST+5) is 306,276,186

COMPONENT SETTINGS FOR APRIL 2009

One birth every.................................. 8 seconds 

One death every.................................. 12 seconds 

One international migrant (net) every............ 35 seconds 

Net gain of one person every..................... 13 seconds 

Also: http://www.globalchange.umich.edu/globalchange2/current/lectures/human_pop/human_pop.html
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https://www.cia.gov/library/publications/the-world-factbook/geos/xx.html

Economy - overview:    �Global output rose by 3.8% in 2008, down from 5.2% in 2007. Among major economies, growth was led by China (9.8%), Russia (7.4%), and India (7.3%). Worldwide, nations varied widely in their growth results, with Macau (15%), Azerbaijan (13.2%), and Angola (11.6%), registering the highest. Growth rates slowed in all the major industrial countries and most developing countries, because of uncertainties in the financial markets and lowered consumer confidence. Externally, the nation-state, as a bedrock economic-political institution, is steadily losing control over international flows of people, goods, funds, and technology. Internally, the central government often finds its control over resources slipping as separatist regional movements - typically based on ethnicity - gain momentum, e.g., in many of the successor states of the former Soviet Union, in the former Yugoslavia, in India, in Iraq, in Indonesia, and in Canada. Externally, the central government is losing decisionmaking powers to international bodies, notably the EU. In Western Europe, governments face the difficult political problem of channeling resources away from welfare programs in order to increase investment and strengthen incentives to seek employment. The addition of 80 million people each year to an already overcrowded globe is exacerbating the problems of pollution, desertification, underemployment, epidemics, and famine. Because of their own internal problems and priorities, the industrialized countries devote insufficient resources to deal effectively with the poorer areas of the world, which, at least from an economic point of view, are becoming further marginalized. The introduction of the euro as the common currency of much of Western Europe in January 1999, while paving the way for an integrated economic powerhouse, poses economic risks because of varying levels of income and cultural and political differences among the participating nations. The terrorist attacks on the US on 11 September 2001 accentuated a growing risk to global prosperity, illustrated, for example, by the reallocation of resources away from investment to anti-terrorist programs. The opening of war in March 2003 between a US-led coalition and Iraq added new uncertainties to global economic prospects. The complex political difficulties and the high economic cost of establishing domestic order in Iraq became major global problems that continued through 2008. 

GDP (purchasing power parity):      �$69.49 trillion (2008 est.) �$67.2 trillion (2007) �$65.95 trillion (2006) 

GDP (official exchange rate):    �GWP (gross world product): $62.25 trillion (2008 est.) 



Also see annual figures for advertising 2009 ~ $500M U.S. ~$500M other Zenith Optimedia


Vital Statistics

World Fossil Fuel
Consumption
(Million tons oil equivalent)
1950 2002 Increase
Coal 1074 2298 2x
Oil 470 3529 7X
Natural 171 2207 10x

@FT:
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Growth in economy based upon ancient sunlight -  burning the dead bodies of our biological ancestors
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Peak Oil scenarios

http://upload.wikimedia.org/wikipedia/en/f/f2/PU200611_Fig1.png




20, 000+ Species Doomed

1% annual tropical rain forests
destruction

Estimated total of 10 million species
100 year projection

= 20,000 to 30,000 species.
Edward O. Wilson
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Marine species extinctions over geological time

April 28 – Save a Frog Day – one third are threatened with extinction.

http://en.wikipedia.org/wiki/File:Extinction_intensity.svg

Chemicals Horizon

* REACH impact
e Gene-Environment Advances
* New American Policy



®  Chemicals and Occupational

diseases/fatalities in Europe
R ———————

*18 % of workers handle hazardous substances
and 20,5 % inhale toxics (EU-25, Dublin
Foundation, 2006)

«26 000+ worker deaths due to hazardous chemical
exposures during 2001(EU-15, ILO, 2005)

*One out of every three occupational diseases
annually related to chemical exposures (EU-15,
Eurostatdata, 2004)
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Tony Musu, Eurpoean Trade Union Confederation, http://www.chemicalspolicy.org/downloads/TransAtlanticcall-REACH_MUSU.pdf

Also see Muso’s larger paper: http://www.chemicalspolicy.org/downloads/REACHing_the_workplace.pdf




@m

Burden of Proof shifts onto industry
Pre-registration - 143,000 substances by
65,000 companies (2008)

Registration: manufactured or imported
Substance Information Exchange Fora
New Test Data

Substances of Very High Concern (2009)
Restrictions and Safer Alternatives
International Data Exchange
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http://ec.europa.eu/environment/chemicals/reach/reach_intro.htm

REACH is a new European Community Regulation on chemicals and their safe use (EC 1907/2006). It deals with the Registration, Evaluation, Authorisation and Restriction of Chemical substances. The new law entered into force on 1 June 2007.

The aim of REACH is to improve the protection of human health and the environment through the better and earlier identification of the intrinsic properties of chemical substances. At the same time, innovative capability and competitiveness of the EU chemicals industry should be enhanced. The benefits of the REACH system will come gradually, as more and more substances are phased into REACH.

The REACH Regulation gives greater responsibility to industry to manage the risks from chemicals and to provide safety information on the substances. Manufacturers and importers will be required to gather information on the properties of their chemical substances, which will allow their safe handling, and to register the information in a central database run by the European Chemicals Agency (ECHA) in Helsinki. The Agency will act as the central point in the REACH system: it will manage the databases necessary to operate the system, co-ordinate the in-depth evaluation of suspicious chemicals and run a public database in which consumers and professionals can find hazard information.

The Regulation also calls for the progressive substitution of the most dangerous chemicals when suitable alternatives have been identified. For more information read: REACH in Brief.

REACH has been developed in a climate of transparency and consultation. The Commission has held extensive dialogue with stakeholders before and after the proposal was presented. Stakeholders sent over 6000 responses during the REACH internet consultation and contributed to the REACH Impact Assessment both before and after the launch of the Commission REACH proposal in 2003. This helped the Commission to improve the design and cost-effectiveness of the system and subsequently the European Parliament and the Council of the European Union to amend the proposal under the co-decision procedure.

REACH provisions will be phased-in over 11 years. Companies can find explanations of REACH in the guidance documents and can address themselves to a number of helpdesks. 

The Commission will carry out a number of reviews of REACH Annexes within 18 months after entry into force (Annexes I, IV, V, XI, XIII). 

See EU test guidelines: http://ecb.jrc.ec.europa.eu/testing-methods/

And see ECHA guidance on testing: http://guidance.echa.europa.eu/docs/guidance_document/information_requirements_en.htm


REACH Chemical Assessment

Hazard assessment

PBT and vPvB assessment
Exposure assessment

Risk Characterization
Chemical Report

Extension of Safety Data Sheet
New Toxicology Approaches



Genes contain
instructions
for making
proteins

Proteins act al
or in complexe
perform many cellular
functions

U.S. DEPARTMENT OF ENERGY



New Toxicological Science

Genomics

Proteomics
Metabolomics
Instrument development
Information science
Machine Intelligence



Current Approach

Many animals

Low throughput
Expensive

Time consuming
Pathology endpoints
Dose response extrapolations over a wide range
*Application of uncertainty factors rather than
predictive tools of human health outcomes
Little focus on mode of action and biology

Few epidemiology studies




Future Approach

In Vitro assays

sLess expensive

More rapid results
Biomolecular endpoints i
*At exposure levels of interest, limited dose
response extrapolations

More predictive of human health outcomes
sLesser use of uncertainty factors

Primary focus on modes of action and
microbiology

Many molecular epidemiology studies
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What is a Heat Map?

A heat map is a visualization of data which uses color to represent data values in a two-dimensional image. There are many different types of heat maps used in different disciplines, each referred to by the term “heat map”, even though they use different visualization techniques. Most heat maps use mapping techniques to represent their data rather than charting and graphing techniques, thus providing unique views of data not available in charts and graphs.

Microarray maps are a special type of heat map used to highlight gene expression in molecular biology. Microarray heat maps use a colored grid linked by a dendrogram (a tree diagram) to hierarchically cluster genes. Generally, the rows of a microarray heat map represent genes with each column of that row representing a different sample. Each cell is colorized based on the level of expression of that gene in that sample. Microarray heat maps help you find groups of genes which behave similarly across a set of experiments.

http://mednews.stanford.edu/stanmed/2002fall/translational-dna.html

y Growth of GenBank
Moore's Law (1982 - 2008)
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http://www.arrayit.com/Products/Microarray_Platforms/CGH_Microarrays/cgh_microarrays.html

NAS Studies Inform
New Policy and Approaches

* Phthalates and Cumulative Risk
* Toxicity Testing in 215t Century
* Advancing Risk Assessment

* Human Biomonitoring
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2007 Toxicity Testing in the 21stCentury: A Vision and a Strategy proposed a new paradigm for toxicity testing to take advantage of new tools, technologies, and approaches that would make toxicity testing quicker, less expensive and more directly relevant to human exposures.



2007 Applications of Toxicogenomic Technologies to Predictive Toxicology and Risk Assessment  (funded by NIEHS)  examined the potential impacts of toxicogenomic technologies on predictive toxicology and identified areas requiring further development



2008 Science and Decisions-Advancing Risk Assessment The committee focused on two broad elements in its evaluation: (1) improving the technical analysis that supports risk assessment (addressed in Chapters 4-7) and (2) improving the utility of risk assessment (addressed in Chapters 3 and 8). Improving technical analysis entails the development and use of scientific knowledge and information to promote more accurate characterizations of risk. Improving utility entails making risk assessment more relevant to and useful for risk-management decisions.



2008 Phthalates and Cumulative Risk Assessment assessed the appropriateness of conducting a cumulative risk assessment of this chemical class and provide guidance for such an assessment as related not only to phthalates but to cumulative risk assessment generally.



2009 Toxicity Pathway-Based Risk Assessment: Preparing for Paradigm Change symposium will stimulate discussion on the application of these new technologies and approaches to risk assessments.




Legislative Inititives

National Stimulus
Obama Triple Priorities:

Health care

Education

Energy
Other Issues:

Chemical Security

TSCA Reform - KSCA
Safer States - MA example



Five Minds for the Future

R ————————
Discipline Mind
Synthesizing Mind
Creative Mind

Respectful Mind
Ethical mind
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Howard Gardner, Harvard’s Hobbs Professor of Cognition and Education, Psychologist, MacArthur fellow, advocate of multiple intelligence, authored this book in 2007.

http://www.teachers.tv/video/5452

Disciple – Mozart (depth and practice)

Synthesizing – Charles Darwin

Creative – Einstein




Building the GTL Systems Biology Knowledgebase

Revealing biological principles will lead to an increasingly accurate understanding of function

Genome-based predictive
understanding of
systems function

Hallmarks

- Comprehensive integration of
GTL and research community
databases

« Transparent and intuitive
community access to
computational tools
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