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SO many genes!

It can beabit overwhelming. It seemsevery day there

isnewsof another completed animal, plant or microbial
genome sequence. The Human Genome Project
sought to devel op arepresentative sequence

map of human DNA, our genetic materidl.

That sequencing hasbecome oneof the

big milestonesingenomicresearch.

What is genomics?

The genome can be defined
asthe complete set of genes
insdethecell. Genomics
IS, therefore, the study of
the genetic make-up of
organisms,

Genomicsusudly
involvessequencingal
thebasesinan
organism’'sDNA, each
A TC,andG
(adenine, thymine,
cytosine, and guanine,
respectively). For the
human genomethereare
over 3billion bases, and
these make up from 30,000 to
35,000 genes. The arrangement of these basesis
extremely important, and determinesthekind of an
organism, whether aplant, animal or afungus. Itisthe
countless possiblearrangements of thesefour basesthat
account for the hugediversity of lifeon Earth.

Once agenomeissequenced it can beused for studies
of function of the numerousgenes (functiona genomics),

LR

or comparison of thegenesin one organismwith those
of another (comparative genomics).

Researchersstudy not only the human genome,
but a so the genomesof all kindsof
creatures, frommicrobesto animals
likemiceand pigs. Themorewe
learn about other genomes, the
morewe may discover about our
own. For example, thegenetic
makeup of apygmy chimpanzee
human isover 98 per cent the
sameasthat of ahuman. Onthe
surface, humansseemvery
different from each other. Indeed,
weareall unique- but weare
also very much thesame!
Genetically speaking, themost that
any two peoplediffer fromeach
other isonly 0.01 per cent. What
about living thingsthat do not appear
tobeat all alike? Almost ten per cent
of human genesarerelated to certain
genesin creatureslikefliesand worms.
So, we even share someof our genetic
makeupwithunlikely relatives.

Dr. Craig Venter, head of the Institutefor Biological
Energy Alternatives, iswell know for hiswork onthe
human genome project. Recently, hisresearch group
reported theidentification of morethan 1.2 million new
genesfrommicrobid lifeinthe Sargasso Sea. Dr. Venter
suggested the resultsindicate there must be between 10
and 20 billion different genesintheplanet Earth’s
repertoire.



Getting DNA from your cheek cells!

Want to help out with the effort to sequencethesebillions
of genes?Althoughit will be hard to sequenceagenomeat
home or inthe classroom anytime soon, aninterested
individua cantry oneof thefirst steps. Theraw materia for
genomesequencingisDNA. GettingthisDNA canactually
bearelatively easy processand can bedoneona
shoestring budget. Household materia s can be substituted
for thoseusedinthelab. Giveit atry!

Here'show:

Approximate Time 10 minutes

Maerids

Liquid Soap Distilled and Bottled Water
St Dixiecups (1 per person)
Rubbing a cohol Glasspipettesand bulb

Test tubes & stoppers (1/person)

Preparation: Dissolve8 gramsof satin92ml of distilled
water. A group can sharethissolution.

Procedure:

1. Pour 1ml (about 1 pipettefull) of thesalt solution
into your test tube.

2. Pour bottled water into Dixie up to thefirst white
band (about 10ml or about atablespoon) and swirl
thewater vigoroudly in your mouth for 90 seconds.

3. Spit thewater back into the Dixie cup and pour it
into your test tube.

4. Add 1 ml (about 1 pipette) of soap to thetest
tube.

Liquid detergent causes cell membranes to break
down by emulsifying the lipids and proteins of the
cell and disrupting the bonds that hold the cell
membrane together. The detergent causes the
lipids and proteins to precipitate out of the
solution. Salt enables DNA to precipitate out of
an alcohol solution because it shields the negative
phosphate end of DNA, causing the DNA strands
to come closer together.

5. Use stopper to seal thetest tubeand GENTLY
tiltit back and forthto mix the contents.

6. Add 5 ml (about 1 teaspoon) of acohol tothe
test tube by pouring it gently down theside. 1t helps
if you hold thetest tubeat anangle.

DNA s solublein dish detergent solution but
insoluble if ethanol isadded. Adding ethanol
precipitates the DNA so you can seeit. Ethanol
causes every component in thefiltrate to stay in
solution except the DNA.

7. Letthissitfor 5 minutes. You should seethe
DNA float to the surface. It should bewhiteand
look abit likeavery smdl jellyfish.

8. Pour 1ml of alcohol into thesmall plastic test
tubeswith lidsattached.

9. Removethe DNA fromthebig test tube by
twirlingtheglasspipette GENTLY. If your DNA
breaksapart, you can still transfer it tothelittle
tube pieceby piece.

10. Placethe DNA into alittletest tube and make
surethelidisclosedtightly.

DNA technology hasalready had agreat impact on
science, research and medicine. With continuing
developmentsand researchersdesiring to learn more, this
technology holdsmuch for thefuture,
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