The Human Genome Project
人類基因組計劃
What is the Human Genome Project?

· U.S. govt. project coordinated by the Department of Energy and the National Institutes of Health

· goals (1998-2003)

· identify the approximate 30,000 genes in human DNA

· determine the sequences of the 3 billion bases that make up human DNA

· store this information in databases

· develop tools for data analysis

· address the ethical, legal, and social issues that arise from genome research

Why is the Department of Energy involved?

· after atomic bombs were dropped during War War II, Congress told DOE to conduct studies to understand the biological and health effects of radiation and chemical by-products of all energy production

· -best way to study these effects is at the DNA level

Whose genome is being sequenced?

· the first reference genome is a composite genome from several different people

· generated from 10-20 primary samples taken from numerous anonymous donors across racial and ethnic groups

The human and chimp genomes are about 99.2% identical.© alamy.com/GettyImages

   人類的基因組，和黑猩猩的相較，其中有99.2%是雷同的，在基因組中功能上較重要的部分，該雷同上升到99.5%。研究人員比較了人類、黑猩猩和老鼠的7千5百個基因。把老鼠當作外群，就顯示出人類和黑猩猩自共同祖先演化到分家之後，各自累積的差異。分析的結果顯示，人類和黑猩猩分家後，有約1千5百多個基因受到了選擇的影響。
Gene Facts

· size of human genome: 3.4 billion base pairs (bp)

· number of human genes: ~100,000

· genes vary in length and can cover thousands of bases

   - avg. size: ~3,000 bp

· only about 5% of the human genome contains genes

· function of much of the genome is unknown

Benefits of HGP Research
Medical Benefits

· improved diagnosis of disease

· earlier detection of predispositions to disease

· rational drug design

· gene therapy and control systems for drugs

· pharmacogenomics personal drugs

· organ replacement

Benefits of HGP Research
Microbial Genome Research

· new energy sources (biofuels)

· environmental monitoring to detect pollutants

· protection from biological and chemical warfare

· safe, efficient toxic waste cleanup

Benefits of HGP Research
DNA Forensics

· identify potential suspects at crime scenes

· exonerate wrongly accused persons

· identify crime and catastrophe victims

· establish paternity and other family relations

· identify endangered and protected species as an aid to wildlife officials (prosecution of poachers)

Benefits of HGP Research
DNA Forensics – cont.

· detect bacteria and other organisms that may pollute air, water, soil, and food

· match organ donors with recipients in transplant programs

· determine pedigree for seed or livestock breeds

· authenticate consumables such as caviar and wine

Benefits of HGP Research
Agriculture and Livestock

· disease-, insect- and drought-resistant crops

· healthier, more productive, disease-resistant farm animals

· more nutritious produce

· biopesticides

· edible vaccines incorporated into food products

· new environmental cleanup uses for plants like tobacco

Benefits of HGP Research
Evolution and Human Migration

· use germline mutations in lineages to study evolution

· study migration of different population groups based on female genetic inheritance

· study mutations on the evolutionarily stable Y chromosome to trace lineage and migration

· compare breakpoints in the evolution of mutations with ages of populations and historical events

Benefits of HGP Research
Risk Assessment

· assess health damage and risks caused by radiation exposure, including low-dose exposures

· assess health damage and risks caused by exposure to mutagenic chemicals and cancer-causing toxins

· reduce the likelihood of heritable mutations

ELSI: Fairness and Privacy

· Who should have access to one genetic information?

· How should it be used?

· Who owns and controls it?
· Consider these would-be owners:

   - insurers, employers, courts, schools, adoption agencies, the military

ELSI: Commercialization

· property rights

· patents, copyrights and trade secrets

· accessibility of data and materials

ELSI: Psychological Stigmatization

· How does knowing one predisposition to disease affect an individual?

· How does it affect friends? and family perceptions of that individual?

· How does it affect society’s perceptions of that individual?

ELSI: Reproductive Issues

· informed consent for procedures

· use of genetic information in decision making

· reproductive rights

ELSI: Clinical Issues

· education of health service providers, patients, and the general public

· implementation of standards and quality control measures in testing procedures

ELSI: Conceptual and Philosophical Implications

· human responsibility

· free will versus genetic determinism

· concepts of disease and health

ELSI: Genetic Testing

· Should testing be done for susceptibility genes?

    - role of environmental factors in disease   

      development

· Should parents have the right to have their minor children tested for adult-onset diseases?

· Are current genetic tests reliable and interpretable by the medical community?

· ELSI: Genetic Testing

· Should testing be done only when there is a family history to make informed prenatal / diagnosis decisions?

· Should population screening be done?

   - (newborn, premarital, and occupational)

· Should testing be done when no treatment is available?

「世界人類基因宣言」的摘錄
· 第一條：人類基因是全體人類最基本的元素，應受到全體人類的尊重，它的多元、多樣化，應視為人類的自然資產。
· 第二條：不論基因的特點、差異，每一個人的權益都應受到尊重；更不應將個人縮減到視為基因的組成。
· 第四條：人類的基因不該成為金錢交易的目標。
· 第五條：用醫藥研究、治療、診斷的需要，而改變原來的基因，必須先徵求個人的同意。
· 第六條：不可因個人基因的特點，作為歧視的理由。
· 第七條：個人的基因秘密，應受到嚴密保護。
· 第十一條：不允許損壞人類尊嚴的舉動，如利用基因工程複製人的行為。　
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