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Plasmids 8

A plasmid consists of three parts 8
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① Origin of Replication -

Plasmid is a double stranded circular
DNA .

Since plasmid is a cloning vector ,
so it must clone ( replicate) . The point
from which the replication of plasmid
DNA starts is known as Ori

cation , .
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② Multiple cloning site (also called polytinkers)-

It is called Polylinker because it is linkingmultiple restriction sites .

-

↳ For definition
.
see 12.2

Mes contains recognition sequence for
different restriction enzymes .
At the same time . Mes is able to
produce any restriction enzyme .

50 . think about it -mµ⇔, ⇔,⇔ ..me .*since it also contains recognition sequence .
hence , those restriction enzymes bind to
the recognition sequence of Mcs and
cut the MCs ( so that foreign DNA
can be inserted here ) .
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③ Two markers -

① laez gene -

Why do we need them ?
consider the below scenario -

This is the whole foreign DNA

z And this portion contains the
information to code for a
specific protein . So ,
with the help of restriction
enzyme . we cut this part↳ of foreign DNA and we
will use this portion for
subsequent analysis

( This is the foreign DNA

µ
This is the Plasmid which
is cut with the help of
restriction enzyme

But now , there is a problem !



We have cut both foreign DNA E plasmid .
But this foreign DNA & Plasmid must join
together . How can we ensure that both
of them have joined together ?

By using the lace gene !

lait gene expresses B-galactosidase enzyme .

B-galactosidase
lactose --glucose +galactose

breaks

←
source of energy for bacteria

when bacteria @ ith intact laez gene) is
incubated in ✗-gal media .
it will form blue colonies .
because intact Iaez gene can produce
B-galactosidase enzyme which can hydrolyze
✗-gal and can form blue colonies .

So , ✗-gal hydrolyzed !
So , B-galactosidase present!

• *ammonia!
So , Iaez gene intact !



When bacteria @ith.cat/aeZ- gene) is
incubated in ✗-gal media .
it will form white colonies .
because cut laez gene can not produce
B-galactosidase enzyme . So , X-gal will not
be hydrolyzed and we will not see
blue colonies .
Rather. we will see white colonies .

0€White colonies !

✓
So . ✗-gal not hydrolyzed !
So . B-galactosidase absent !
50 . Iaez gene cut !
50 . foreign DNA in plasmid !

Hence ,
the main reason for putting laez gene
is to find out VISUALLY if the
foreign DNA has been joined with the
plasmid or not .

Remember .
Cutting foreign DNA/Plasmid is one thing .

And ensuring that both of them have
joined together is a complete different
thing .

lait gene will ensure that foreign DNA has
been successfully joined in plasmid .



④ ampR gene -

( This is the foreign DNA

µ
This is the Plasmid which
is cut with the help of
restriction enzyme

↓ ☐
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This is the plasmid
carrying foreign DNA

These are bacteria .
Look carefully .
What do you see ?
Is there any problem ?

Yes , there is a problem !



There is only one plasmid and hundreds/
thousands/millions/ even more bacteria
present .
Only one bacteria will accept the plasmid .
Others won't .

We must isolate that bacteria & culture
only that bacteria .
After all , what's the point of culturing
those bacteria which don't have the
recombinant plasmid in it ?
Hence , we must use a marker in our
plasmid which is ampR gene .

This gene ensures the growth of
bacteria in ampicillin media .

☐

☐ ☐

①-00
Imagine .
plasmid is entering in
that bacteria .



Ampicillin media→
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①
This bacteria will grow in ampicillin media .
↳Because it contains amPR gene .
↳ So . plasmid entered this bacteria .
↳ so , we can isolate this bacteria
I discard others .

That's why we need two markers -

①laez gene - To ensure that rDNA is
present inside one vector

④ ampR gene - To ensure that vector is
present inside the host cell


