STAGE 2 BIOLOGY
ASSESSMENT TYPE 1: Investigations Folio

Issues Investigation

Human Awareness Essay – Source Analysis

Should all babies be DNA fingerprinted at birth?
Article to be evaluated:

Website: Genetics and Public Issues – ELSI (Ethical, Legal and Social Issues) – http://darwin.nmsu.edu/

Reliability:

This source is a reliable one as it was developed by Dr. Clay Dillingham and Dr. Susan Root. They are professionals, educated in the technique and knowledgeable about the subject with years of experience as scientists in the field. Therefore it is expected to have some reliability.

Bias:

This article presents both the advantages and disadvantages of the topic of storing everyone’s DNA sequences and is not biased in either direction. It gives the scientific facts and procedures of DNA fingerprinting and continues to give the good effects and also the issues it would cause in the public. It explains how DNA fingerprinting would benefit us, referring to the solving of criminal offenses, detection of possible future diseases of the subject, clues about possible behavioral traits, and other medical information. This is the positive side. The article also discusses the negative side and questions the accessibility of the DNA fingerprints and the information they hold. The effects on the public if the information was misused are discussed including the impact on individuals in relation to seeking insurance policies and the debate about whether people who are likely to develop a fatal disease should be informed about their fate, This article is well balanced and not biased toward either side.
Relevance:

This source is relevant to the Human Awareness thread and could be used as an information source. It will be useful in the discussion about the positive and negative effects of using DNA fingerprinting to generate databases of stored genetic sequences would have on the public. Its balanced view is useful and relevant to the essay. It is not particularly useful in the biological side as it doesn't go into enough depth about the techniques involved. It also doesn't give any background information about DNA that will be needed in order to understand the essay and to develop an opinion on the topic.

Human Awareness Essay 12 Biology
Should all babies be DNA fingerprinted at birth?

Introduction and Biological background

DNA fingerprinting involves the manipulation of DNA to produce a ‘fingerprint’ which is unique to the organisms from which the sample was taken.  When used on humans, DNA fingerprinting has many benefits including paternity testing, forensic science and identification.  They can provide the evidence needed to solve crimes and current mysteries as well as potentially decreasing the crime rate altogether.  However, there are also many negative issues involved with DNA fingerprinting.  The main issue being privacy concerns, and whether information contained in the DNA fingerprint should be available to others.  It may affect people when applying for jobs or insurance etc.  Maybe DNA manipulation will get out of hand and lead to misuse and production of ‘designer babies’.  Currently DNA fingerprinting is used in forensics and paternity testing but with all its great benefits, many think everyone’s fingerprint on a data base would be very useful.  This raises the question “Should all babies be DNA fingerprinted at birth?”
Since everyone’s DNA is unique, a DNA fingerprint can be used for identification purposes.  The structure of DNA is a double helix made up of a sugar-phosphate backbone with a sequence of complementary bases joined by weak bonds.  The weak hydrogen bonds hold the double helix structure together.  The production of a DNA fingerprint involves the extraction of DNA from cells, the multiplication of the DNA by the polymerase chain reaction (PCR), digestion by restriction enzymes and then subjecting the DNA fragments to electrophoresis.

Firstly DNA is extracted from a sample of cells, possibly found at a crime scene.  Detergents are used to break up the cell, and the nucleus is isolated and treated with chemicals to extract the DNA.  Then the DNA sample is multiplied by the polymerase chain reaction.  This is artificial DNA replication.  The DNA is added to a test-tube and warmed to break the weak hydrogen bonds, separating the two strands of the double helix.  Then free DNA nucleotides and DNA polymerase are added to the test-tube.  Lastly the solution is cooled allowing the nucleotides to bond to the exposed bases.  Next the DNA is subjected to electrophoresis, which separates fragments according to size.  Firstly restriction enzymes cut the DNA into fragments.  This occurs as the enzymes are able to recognize specific base sequences and cut the DNA at certain points.  Next, the fragments are placed on an electrophoretic gel and a charge is applied.  Due to the negatively charged phosphate ions in DNA, the fragments are attracted to the positive end of the gel.  As they move towards the positive side of the gel, the larger fragments encounter more resistance due to their larger size, and they do not move as far down the gel as the smaller fragments.  This creates a pattern unique to that individual’s DNA.  To ensure the DNA fingerprint is precise and unique, and reduce the likelihood of falsely identifying an individual, a number of genetic loci are used to generate the DNA fingerprint. This is the ‘fingerprint’ that can then be used for identification purposes or the detection of genetic diseases. 

There are obvious benefits of DNA fingerprinting and many different uses of this procedure. The main benefit that would arise from DNA fingerprinting is its use in forensic science.  DNA samples from blood, hair, skin cells etc. found at the scene of a crime can be manipulated and DNA fingerprints produced. These can be compared to that of a suspected criminal, through a database, providing scientific evidence which can be used in courtrooms in order to help determine the guilt or innocence of the suspect. This is why, as stated by Brendan McGuigan (2007 p.1) DNA fingerprinting is a very attractive and promising option for forensic scientists. Another benefit is using DNA fingerprinting in personal identification. It could be used in identifying bodies which are unidentifiable in their current state perhaps due to a natural disaster or battle. If a DNA database was formed, a DNA fingerprint could be produced and then the body identified through comparison on the database. Another positive outcome would be its use in establishing maternal and paternal links. As a person inherits their DNA from their parents, DNA fingerprinting can be used to identify one's father and mother. This would be used in legal matters involving adoption and biological parenthood issues. The positive side of DNA fingerprinting looks promising and according to Rajagopal Sukumar (2006) 'the potential benefits far outweigh the risks.'

Although there are many benefits of DNA fingerprinting, setting up a database also has many negative issues. As stated on the Human Genome Program website http://www.ornl.gov/sci/techresources/Human_Genome/elsi/forensics.shtml. 2006), 'The primary concern is privacy'. A DNA fingerprint holds a lot of information about an individual and their family including disabilities, the person's susceptibility to diseases and even if an individual is likely to die from an illness in the future. If this information becomes available to insurance companies or employers, then as Dr. Dilligham and Dr. Root (p.3 1997) have said, discrimination will occur. Another negative issue is whether one should be told about information in their fingerprint that indicates the possibility of future development of a life threatening disease. An individual having this kind of knowledge about their future could affect the way they live day to day. Another negative point is the possibility of DNA manipulation getting out of hand. DNA fingerprinting could lead to the production of 'Designer Babies' where if the DNA fingerprint of an unborn baby does not suit the parents, they may seek to manipulate the genes of the baby, possibly leading to a population of genes that could lead to a super race.
There are obviously huge benefits for the use of DNA fingerprinting and the production of a DNA fingerprint database. These include criminal identification and forensics, personal identification, and its use in paternity and maternity. However there are also many negative issues involving the production of a database. These include privacy and the availability of the information the fingerprints hold, the issue of knowing too much about your own future, and the possibility of DNA manipulation getting out of hand. The issue of DNA fingerprinting all babies at birth in order to create a database is very controversial and both the positive and negative points of the issue need to be considered before a decision is made.

In my opinion there are many advantages to this proposal but before it becomes routine and compulsory I think there needs to be more thought about how the information is managed and who has access and why.  It would be very costly to put this scheme into place and therefore it needs to be determined if the benefits of such a project are good enough to account for the cost.
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Performance standards for Stage 2 Biology

	
	Investigation
	Analysis and Evaluation
	Application
	Knowledge and Understanding

	A
	Designs logical, coherent, and detailed biological investigations.

Critically and logically selects and consistently and appropriately acknowledges information about biology and issues in biology from a range of sources.
Manipulates apparatus and technological tools carefully and highly effectively to implement well-organised safe and ethical investigation procedures.

Obtains, records, and displays findings of investigations using appropriate conventions and formats accurately and highly effectively.
	Critically and systematically analyses data and their connections with concepts to formulate logical and perceptive conclusions and make relevant predictions.

Critically and logically evaluates procedures and suggests a range of appropriate improvements.
	Applies biological concepts and evidence from investigations to suggest solutions to complex problems in new and familiar contexts.

Uses appropriate biological terms, conventions, formulae, and equations highly effectively.
Demonstrates initiative in applying constructive and focused individual and collaborative work skills.
	Consistently demonstrates a deep and broad knowledge and understanding of a range of biological concepts.

Uses knowledge of biology perceptively and logically to understand and explain social or environmental issues.

Uses a variety of formats to communicate knowledge and understanding of biology coherently and highly effectively.

	B
	Designs well-considered and clear biological investigations.

Logically selects and appropriately acknowledges information about biology and issues in biology from different sources.

Manipulates apparatus and technological tools carefully and mostly effectively to implement organised safe and ethical investigation procedures.

Obtains, records, and displays findings of investigations using appropriate conventions and formats mostly accurately and effectively.
	Clearly and logically analyses data and their connections with concepts to formulate consistent conclusions and make mostly relevant predictions.

Logically evaluates procedures and suggests some appropriate improvements.

	Applies biological concepts and evidence from investigations to suggest solutions to problems in new and familiar contexts.

Uses appropriate biological terms, conventions, formulae, and equations effectively.

Applies mostly constructive and focused individual and collaborative work skills.
	Demonstrates some depth and breadth of knowledge and understanding of a range of biological concepts.

Uses knowledge of biology logically to understand and explain social or environmental issues.

Uses a variety of formats to communicate knowledge and understanding of biology coherently and effectively.

	C
	Designs and implements considered and generally clear biological investigations.

Selects with some focus, and mostly appropriately acknowledges, information about biology and issues in biology from different sources.

Manipulates apparatus and technological tools generally carefully and effectively using safe and ethical investigation procedures.

Obtains, records, and displays findings of investigations using generally appropriate conventions and formats with some errors but generally accurately and effectively.
	Analyses data and their connections with concepts to formulate generally appropriate conclusions and make simple predictions with some relevance.

Evaluates some procedures in biology and suggests some improvements that are generally appropriate.

	Applies biological concepts and evidence from investigations to suggest some solutions to basic problems in new or familiar contexts.

Uses generally appropriate biological terms, conventions, formulae, and equations with some general effectiveness.
Applies generally constructive individual and collaborative work skills.
	Demonstrates knowledge and understanding of a general range of biological concepts.
Uses knowledge of biology with some logic to understand and explain one or more social or environmental issues.

Applies different formats to communicate knowledge and understanding of biology with some general effectiveness.

	D
	Prepares the outline of one or more biological investigations.

Selects and may partly acknowledge one or more sources of information about biology or an issue in biology.

Uses apparatus and technological tools with inconsistent care and effectiveness and attempts to implement safe and ethical investigation procedures.

Obtains, records, and displays findings of investigations using conventions and formats inconsistently, with occasional accuracy and effectiveness.
	Describes basic connections between some data and concepts and attempts to formulate a conclusion and make a simple prediction that may be relevant.

For some procedures, identifies improvements that may be made.


	Applies some evidence to describe some basic problems and identify one or more simple solutions, in familiar contexts.

Attempts to use some biological terms, conventions, formulae, and equations that may be appropriate.
Attempts individual work inconsistently, and contributes superficially to aspects of collaborative work.
	Demonstrates some basic knowledge and partial understanding of biological concepts. 

Identifies and explains some biological information that is relevant to one or more social or environmental issues.

Communicates basic information to others using one or more formats.

	E
	Identifies a simple procedure for a biological investigation.

Identifies a source of information about biology or an issue in biology.

Attempts to use apparatus and technological tools with limited effectiveness or attention to safe or ethical investigation procedures.

Attempts to record and display some descriptive information about an investigation, with limited accuracy or effectiveness.
	Attempts to connect data with concepts, formulate a conclusion, and make a prediction.
Acknowledges the need for improvements in one or more procedures.


	Identifies a basic problem and attempts to identify a solution in a familiar context.

Uses some biological terms or formulae.

Shows emerging skills in individual and collaborative work.
	Demonstrates some limited recognition and awareness of biological concepts.
Shows an emerging understanding that some biological information is relevant to social or environmental issues.

Attempts to communicate information about biology.


Investigation


Critically and logically selected appropriate source of information.





Investigation


Critical and logical selection of source of information.





Task Annotation


This section represents Part B of the task. This was done under direct teacher supervision.





Knowledge and Understanding


Consistently demonstrates a deep and broad knowledge and understanding of a number of biological concepts.





Knowledge and Understanding Uses knowledge of biology perceptively and logically to understand and explain social issues.





Application


Uses appropriate biological terms, conventions, formulae, and equations highly effectively.





Knowledge and Understanding


Uses knowledge of biology perceptively and logically to understand and explain social issues.








Investigation


Critically and logically selects and consistently and appropriately acknowledges information on the issue from a range of sources.





Knowledge and Understanding


Uses knowledge of biology perceptively and logically to understand and explain social issues.


.





Additional comments


A review of the student’s work provides evidence of their ability to:


use a variety of formats to communicate knowledge and understanding of biology coherently and highly effectively. (Knowledge and Understanding).


Evidence from this investigation contributes to an overall assessment for the Investigations Folio of a student’s:


use of appropriate biological terms and conventions. (Application)


demonstration of knowledge and understanding of biological concepts. (Knowledge and Understanding)


communication of knowledge and understanding of biology in different contexts, using different formats. (Knowledge and Understanding)
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