Resource 4.0
Project. Due Thursday 
The Community in The Giver has been genetically altered for Sameness. Your assignment is to begin researching genetic engineering and, with a partner, prepare a presentation that presents the pros and cons. You may use develop a PowerPoint presentation on the computer. 
Your report should do the following:
Define genetic engineering
Discuss its uses – both current and proposed
Discuss the pro’s and con’s of genetic engineering

Refer to the rubric to learn how you will be assessed on this project.
Suggested websites:
http://library.thinkquest.org/J003090/index2.htm
http://en.wikipedia.org/wiki/Genetic_engineering
http://www.actionbioscience.org/biotech/mcgee.html
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	Information
	All information presented in the debate was clear, accurate and thorough. 
	Most information presented in the debate was clear, accurate and thorough. 
	Most information presented in the debate was clear and accurate, but was not usually thorough. 
	Information had several inaccuracies OR was usually not clear

	Use of Facts/Statistics
	Every major point was well supported with several relevant facts, statistics and/or examples. 
	Every major point was adequately supported with relevant facts, statistics and/or examples. 
	Every major point was supported with facts, statistics and/or examples, but the relevance of some was questionable. 
	Every point was not supported.

	Presentation Style
	consistently used gestures, eye contact, tone of voice and a level of enthusiasm in a way that kept the attention of the audience. 
	usually used gestures, eye contact, tone of voice and a level of enthusiasm in a way that kept the attention of the audience. 
	sometimes used gestures, eye contact, tone of voice and a level of enthusiasm in a way that kept the attention of the audience. 
	did not keep the attention of the audience.

	Organization 
	All arguments were clearly tied to an idea (premise) and organized in a tight, logical fashion. 
	Most arguments were clearly tied to an idea (premise) and organized in a tight, logical fashion. 
	All arguments were clearly tied to an idea (premise) but the organization was sometimes not clear or logical. 
	Arguments were not clearly tied to an idea (premise).

	Understanding of Topic 
	understood the topic in-depth and presented their information forcefully and convincingly. 
	Clearly understood the topic in-depth and presented their information with ease. understanding of the topic.
	seemed to understand the main points of the topic and presented those with ease. 
	did not show an adequate
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Applications

‘One of the best Known applications of geneti engincering i tha of th creation of geneticaly modified
organisms (GMOS).

There are potentially momentous biotechnalogical appications of GM,for example oral vacsines produced
manurally infui,at very low cost. This repreents, however, a spread of gentic modification o medical purposes
and opens a eticaldoor 10 other usesof the technology 1o irctly modify human genomes.

These effects are often ot raceable back to dirct casses in the genome, but rather i th envisonmen or
interaction of protens. The means by which genes (i fact DNA sirands thatare assumed to have discrete
effcts) are detected and insrted are inexac,including such means 25 coating goM paricles with DNA o be
inserted and ieraly fiin i a strands of trget DNA (se gene gun), which s guaraneed to cause insertions in st
least some random locations, which can o rae occasion cause unplanned characeristics.

Similar bjections pply 10 proein enginecring and molecular engineering for use s drugs. However, 3 single
procin or & molecule i casie 0 examine for ‘quality control than a complete genome, and there are more limited
claims made fo the elabilty of proeins and moleculs, tha fo the genomes of whole organisms. While protein
and molecule cngineers ofen times acknow ledge the requirement 0 et thir products in a wide variety of
environments o determine ifthey pose dangers to e, the position of many geneti engineers s that they do not
need 10 do s, since the cutputs oftheir work are ‘subsantaly the same a5 the orginal organism which wis
produced by the oiginal genomefs).

A radical ambition of some groups is hurman enbancement v genetics, eventualy by molecular engineering. Se¢
also: wanshumanism,

Genetic sequencing which i used o identify each base in DNA i exceedingly chesp. As of mid-2005, it cost
1100f 1 cent o sequence asingle bae.

Genetic engineering and research

Although ther has been  remendous evolution inth biolgical sciences n the pas twenty years, there i sll 3
greatdealtht remains to be iscovered. The completionof th sequencing of the human genome, as wel s the
genomes of mostagrcultrally and scentifcally mportant plats and smimals, have increased the possbilities of
enetic rescarch immeasurably. Expedient and inexpensive acces t comprehensiv genetc data bas become &
realty. with billons of sequenced nucleotidesaiready online and annotsted. Now tha the rapid sequencing of
arbiarlylarge genomes has become a simple, i ot rivialafar,  much greater challenge will be clucidating
function of the exraordinarly complex web of ntracting proteins, dubbed the proteome, that constittes and
‘powers lliving things. Geneti engineering has become the gold sandard i protei research, and msjor
researchprogress has been made using s wide varieryof techniques, incuding.

 loss of function,such a in  knockout experimen,in which an organsm s engineered tolack the activity
of one or more genes. This allows the experimenter 1o anahyze the defects caused by this mutaton, and can
be considerably useful i uncarthing the function of  gene. I i wsed especially frequenty in
developmental biology. A Knockoutexperiment involvesthecreation and manipulation of s DNA constrct
in vitr, which, n  simple knockou, consists o a copy ofth desiredgene which has been slighty ahtersd
such a5t cripple s funcion. The contruc is the taken up by embryonie stem cels, where the
cngincered copy of the gene replace th organisms own gene. These siem celsare injected into
blastocyst, which ae mplanicd ino surogate mothes. Another method, seful i organisms such a5
Drosophila (it fly). s 1 induace mutions ina large population and thenscreen the progeny forthe
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desired mutation. A similarprocess can be used in both plants and prokaryotes.

= gainof function experiments, the logical counterpan of Knockouts. These are someimes performed in
conjunction with knockout experiments 1o more inly establsh the fuction of the desired gene. The.
process is much the same as that n knockout ngineering. except tha the constuct s designed (0 increase
the function of th gene, usually by providing exira copiesof the gene o aracting mare frequent
ranserption.

= ‘tracking experiments, whichseck 0 gain information abou the localization and ineraction of he desired
protein. One way 10 do this s 0 replace the wikb-type gene with a fusion gene, which i  juxapositon of

-type gene with a reporing element such as Green Fluorescent Proein (GFPthat wil alow casy

ofthe experiment. More sophisticated techniques are now in development that can rack protei
products without mitigating thei unction such s the addition of small sequences which wil serve a5
binding motifsto monoclonal antbodies.

Ethics

Proponents o genetc enginecing argue that the technology is safe, and that i i necesary in order to mainain
food production hat willcontinue 0 match population growth and help feed millon i the third world more
effctvely. Others argue thatthee s more than enough ood i the world and tht the problem s food
disribution, no production, 50 people shoukd ot be foced 1 ea food that may cary some degree o isk.

Others appse genetc enincering onthe grounds that genetic modifications might have unforeseen
consequences, both i the inially modifed organisms and thir environments. For example,cerain srans of
maize have been developed tha are toxi o plant etin insects (sce Bt com). It has bee aleged those strains
cross-pollinated withothe varieiesof i and domesti maize and pased on thse genes with a putaive impact
‘on Maiz biodiversit (Quist D and Chapela IH Nature 414: 541 $43 2001). Subsequent o the publication of
these resutls,several scintists poined outtht the concusions were based on experiments with design flaws. It s
‘well known tha the esuls from the Polymerase Chain Reacton method of analysing DNA can ofter be
confounded by sample contaminarion and experimental atifacts. Appropriste controls canbe included in
experiments to eliminat these as a possible explaintion ofth results - however tese contols were ot ncluded
in he methods used by Quist and Chapela. (Transgenic Research 11 i, 2002.). Afe this riiism Natwre,the
scientific joural where this data wasoriginall published “concluded that th evidence availabl i ot sufficient
1 justify the publicaion of the oigial paper”. ({1

(Ntp v e com/nature jourmaiv4 | 6/n688 /sbnature 738_fs b)) More recent aiempts o eplicate the
original stuies have concluded that gentically modified comis absent from southern Mexico in 2003 and 2004
[12) (hpww sechnologyreview.comianiles/03/08/apisp_081605.asp?rk=1op)] Alo in dispute is the impact
‘on biodiversty of the ntrogressionof ansgenesinto wild popolations (3]

(Hp /v s o cgicontentextacy | 02/37/13003). Uiess  transgene offes a massve selecive advantage
in 8 Wild populaton, a wansgene that eters such a population wil be mainained at 3 ow gene frequency (See
Ecologicl effcts of ransgenic plants). I such situations it can be argued that such an ntogression acually
increases biodiversiy rather then lowers it

Activists opposed 10 genetc enincering sy that withcurrnt ecombinant technology thre is no way 10 ensure
tht geneticlly modified organisms will emain under conro, and th use of this echnology outside secure
aboratory environments carries unacceptabe risks for the futre

‘Some far that crtan types o genetcaly engineered crops will further educe biodiversiy in the cropland;
herbicide-tlerant crops willfor example be reaied withthe reevass herbiide 10 the extent that there are 10 wild
plants (weeds? able t0survie, and plants oxic 1 insects will mesn insectfre crops. This could resul in
decline in other wikdife (.5, birds) which depend on weed seeds and/o insects for food resources. The recent
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(2003)farm scale studis in the UK foundthis 0 be th case with GM sugar beetand GM rapeseed. but ot with
(GM maize (though i the las nstance, the non-GM comparison maiz crop had also been reated with
environmentallydamaging pesticides subsequently (2004) withdrawn rom use inthe EU).

Proponens of curent geneic techniques as applied 1 food plants cte the benefits that the technology can have,
forexample, i the harsh agricultralconditons of third worldcounries. They say that with modifications.

existing crops would be abe o thrie under the relatively hostile conditions providing much needed food t their
peope. Propanentsaiso it golden rce and golden ice 2, geneticaly enginecrerice varetes (sll under
developmen)that conainelevated vitamin A lvels. There is hoe that thisrie may aleviate vitamin A
deficiency that contributes o the desthof milions and permaneat blindoess of 500,000 ansualy.

Proponents say that genctically-engincered crops are ot significantly differnt from those modified by natur or
humans i th pas, and are a5 safeor ven safr than such methods. Ther s gene wansfer berween unicelular
cukaryotes and prokaryots. There v been 1o known geneti catastrophes s  esult of this. They argue that
animal husbandry and crop breeding ae also forms of genctc cnginering that use aifica slection instead of
‘modemn geneti modifiction techniques. It s politcs, they ague, notcconomics orscicnce, tha causestheir
work 1 be closely nvestigated, and or different sandards 0 appy 1 t than thse spplied fo other forms of
agricuuraltechnology.

Proponets also note that spcies or generabaiers have been cossed n nature in the past. An oft<ited example
s today's modem red whest variery. which i the esul of two nstralcrossings made long ago. I i made up of
three groups of seven chromosomes. Each of those three groups came from a different wild wheat grass Firsta.
crossbetween two ofthe grases occured, creating the durum wheats, which were the commercial grais ofthe
first civiization up through the Roman Republic. Then a cross occured between that 1 4-chromosome durum
‘wheat and anotherwild gras 1 create what became modernred whest s the time of the Roman Empire.

Economic and politeal effects

= Many opponents of currnt genetic enginecring belive the increasing e of GM in majorcrops has caused
a powershift n agriculture towards Botechnology companies gining excesive control over the
production chan of crops and food, and over the farmersthat use thei products, 55 well.

= Many proponents of current genetc ngineeing techniques beleve it will lower pesticid usage and has
rought higher yields and profiabilty o many farmers,including those i third world counties. A few
(G ienses allow third world frmers 0 sav seeds for pext years planting.

= In August 2002, Zambia cutoffthe low of Genetically Modified Food (mstly maize) from UN's World
Food Program. Although there wer claims that hi ef a famine-sricken populstion without 00d sid,the
UN.program succceded in eplacing the rejected grsin with tber sourees, including some foods.
purchased ioclly with European cash donations I ejecting the maize, Zambians cted the “Precautionary
Principle” and aso the desir to prtect fture possbiltiesof rain expers 10 Europe.

= In April 2004 Hugo Chivez announced a total ban on genetcally modified seeds in Venezaela.
= In January 2005, the Hungarian government anoounced a ban on importing and planting of genetc
‘moifed maize seeds,although these were authorised by the EU. (4]
(Bp e greenpeace.org/downloads/ gmo PRonHungary B pdf)
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Genetic engineering in fiction

From Wikipedia, the e enyelopedia

Genetc engincering i papular subjct of ictin,especilly science fcion.
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Genetic engineering

From Wikipedia,the fee encyclopedia.

Genetic engineering, genetic modification (M), and
the now-deprecated geoe splicing ae terms for the
process of manipulaing genes, usually outside the
organis's norma reproductve process.

e ofen involves the isolron, manipuation snd
reintroduction of DNA into cells or model organisms,
usually 10 expres a proein. The aim i o ntroduce new
characteistcssuch a icreasing the yield of a rop.
species, nroducing a novel wai, o producing a pew
proten orenzyme. Examples inclde the producton of
human insulin through the use of modifed bacera, the
producton oferythropoleinin Chinese Hamster Ovary
cels and th production of new types of experimental
mice such s the OncoMouse (cancer mouse) for
research, through genetc redesign.

Since a proein i spcified by a segment of DNA called
a gene, fture versions of that proein can be modified by
changing the gene's undelying DNA. One way 10 do this
810 iolate the piece of DNA contaning the gene,
precsely cutthe gene out, and then reitroduce (spice)
the gene ino a iffeent DNA segment. Danil Nathans
and Hamilion Smith recived the 1978 Nobel Prize in
physiology or medicine for thir isolation of resrction
endonuceases, which ar able 1 cut DNA st spcific
sites. Together with lgase, which can oin fragments of
'DNA together, resticion enzymes formed the intial
basis ofrecombinant DNA technology’
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Naming

“Transgenic organism” is now the preferred term forgenetically modified organisms with extr-genome (foeign
enetic information, as opposed o “genetcaly enginered- or “genetially modified” rganisms (which may
refer t0 changes made within the genome such as amplificaton or deletion of genes).




