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I A SIX MOLECULAR BIOLOGY

OVERVIEW

In this Tab wou will investipste some bosic pringipies of molocolor bisfogy:

1. Plasmids consaining specific frxgments of forsign DNA will be used to iramsform Ercferickia
coli ceils, conferring antibiotic (ampicilling resistance.

¥, Resriction enzvme digests of phage fambda DNA will be used o demonstrig technigues for
separafing =nd kdeanifving DNA fragments using pel electrophoresis,

OBIJECTIVES
Bofore doing this lab you shoold uderstand:
» how gel elecrophoresis separstes DNA malecules prescm i i misture;
» the principles of hoctersal iraasformation;
o the condithons under which cells can be transformed;
o the process of competent cell preparation;
s how 2 plasmid can be engineesed w0 include o piece of foreign THNAS
« how plasmid vectors are used 1 wansfer genes;
« how anailiotic resistznce is tranafermed hetawsen ceils
+ how regtaction endoneclenses fascton; amd
o the impomance of restriction SNZVNCS o genetic entinecTing sapenmenls.
After daing this knb you shiadd be able to:
o use plasmids as vectors o sransform bacteria with & gene for antibiense resistance in
a combrplled experingEnt;
« demonsirnte how resreion enaymes e wied in genetic engineeritg:
» nse electrophonsis to separate DINA fragmenis;
« deseribe the biokogical pocess of transformation in boctetia;
» calculnte ramsformaion effickney;
« beable togse mulbple experimental controba;
« dhesign & procedure 1o sebect positively for antibbetic-resistnt trandforined cells: and
» determing ankrewn DA fragmen simes wihin given DNA fmgments of knewn sioe

INTRODUCTION

The bacierinm Esckerlchin coli (E coli} 13 an sdeal orgamism for the mokseular geneticist
to msanipuinie ond has been used extensively in rocombinant DA rzacanch, It bs o comemain
inkabitant of the human eobon and can ensily be grown in suspension cullurs in @ nugrient
i sacl as Lurin hroth, or i o perri dish of Liria broth mixed with agar (LB ogart o
ouirient agar.

The singhe crreulur chromozome of £, coll contums gbout five million IINA base palrs. only
1/600h the haplotd amoont of DEA i a human cell, Tn additon, the £ coli cell may connin
stnall, cireilar DMA faedeciles 1,000 i 200,000 base puirs) called plasmids, which also cimy
genetic information. The plasmids ane extrichromoemmal; they exist separziely from the
chramasome. Some plasmads replicate anly when the bacterial chromsosonie replicaies and
usually enzst only o8 single copies within the bactesial cell. Ohers replicate auonomaously and
often oocur in 2 many as [0 o 200 copies within a single bactzrial cell, Certain piasmids,
called B plosmics, carry genes for resistunce 10 such antinidics 2 ampleilling kanamycin,

o ieracyvolins,




- In pature genes can be fransferred between bactesia in three ways: conjugition, iransduction,
- Conjogathon is a mating process during which genetic material is transferred
_mbam&uummu&aruiadhhmﬂmungmhﬁduﬂmmqmdﬁmd
vink i 21 5 @ veclor (carrier) b iransfer small pieces of DNA from one bacterium 1o another,
q trunsdormadion inveves tmasfer of genetic information into o cell by direct upanks

e DA, Dharing gene transfes, the uptake and expression of forelgn DNA by o recipient
m can reault in conferring & panticular rait to a recipient lacking that i Transformation
aerir naturally bul the incidence is extremely low and s lmited o relatively fzw hacterial
ns. These hacteris can tuke up DNA only during the period af the end of loganthmic growth,
i thit time the cedls are said to be competent. Competence can be induced in E coli with
fully contradled chemzical growth conditions. Omce compstent, the cells ane ready o acoept
that is nereduced from anothes souree,
PFlasmeds can trmsfer genes (such us thiose For antibiolie resistance) that cocur nuturally within
n, of piasmids can oot as carriers {vectors s for introducing foreign DMA from other bacteria,
e, of even cukaryotes into recipienl bacteral cells. Bestretion endomivelsxies can be used
o culand nsert pieces of foneign DNA meo the plasmd vectors (Fgure &1} If these plasmid
Arcinrs &l carry genes for antibiotic resistance, trnsfommed cells containing plasmids that
the foreipn DNA of inderest in nddition to the astibiotic resistance pene can be easily
ed from other cells than do not earry the gene for ontibéodic resistance.

}I[l.n'l G.1: Bacterlial Transformation Using a Restriction Endonuciease
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