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The Core Trait: Plasmids and bacteriophages replicate
independently of the control of chromosomal DNA.

Chromosomal DNA B J L

Copy Number (Plasmids)

Copy Number (Phages)

The Engineering Goal

Ranges from 1-2 copies up to
15-100+ copies per cell.

|:;ﬂ‘wk
High number per cell results in
very high copy numbers of
their genome.

Linking an alien piece of DNA
with a vector multiplies
its numbers equal to the

vector's copy number.
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»| Feature 1: Origin of Replication (ori)

The Starting Line

The specific sequence from where DNA replication
initiates. Any alien DNA linked to this sequence is
forced to replicate within the host cell.

The Controller

The ‘ori’ sequence is strictly responsible for
controlling the copy number of the linked DNA.

NEET Exam Insight

To recover high quantities of target DNA, it
MUST be cloned into a vector whose origin
supports a high copy number.
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You’'ve Learned the Theory.

Let's Test Them Now.

Turn theory into marks with unlimited MCQs, smart analysis, and focused revision.

PracticeNow —) Atprep.topall.app

© Free Study Material, Videos & Infographics © Practice Unlimited MCQs for NEET & JEE

© Push Your Limits with Level-Based Challenges © Get Clear Explanations, Not Just Marks

© Climb the Leaderboard Among Fellow Aspirants © Track Your Performance Smarter




[ Feature 2: Selectable Marker }

Function: |dentifies and eliminates non-transformants while selectively permitting the growth of transformants.
Transformation: The procedure of introducing a piece of DNA into a host bacterium.

_
[ Host Bacteria (e.g., normal E. coli) ]
[ Nnn-transformants] [ Transformants ]
Eliminated Permitted to grow A
(Die on antibiotic medium) (Survive due to marker gene) TopAll

Standard Markers (E. coli): Genes encoding resistance to antibiotics: Ampicillin, Chloramphenicol, Tetracycline,
Kanamycin. (Note: Normal E. coli cells do not carry resistance against any of these).




Ideal Design

Flawed Design

o
[ Feature 3: Cloning Sites
The Rule of One: A vector
needs very few, preferably
single, recognition sites
for commonly used

restriction enzymes.

g "
The Risk: The presence of

more than one recognition
site within the vector will
generate several
fragments, severely

complicating gene cloning.
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The Insertion Point

Ligation of alien DNA
IS typically carried
out at a restriction
site present within
one of the

the antibiotic
resistance genes.
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Card 1: Ampicillin
Resistance (ampR)

Contains recognition sites
for Pvu | and Pst 1.

~

Card 3: Replication
Control (rop) -

I L .d

Codes for proteins involved
in the replication of the

plasmid. __—
; -Eﬂ-""""'!

Contains the Pvu Il
recognition site.

Card 2: Tetracycline
Resistance (tetR)

Contains recognition sites
for BamH | and Sal |.

/_ Ligating foreign DNA here

causes insertional

| inactivation of tetracycline

resistance.
T —

[ Card 4: Uther
Restriction Sites

EcoR |, Cla |, and Hind IlI
sit outside the major
resistance gene loci.
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NEET Summary: The Vector Framework
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INSERT

Cloning Sites

Vector Feature: Single
recognition site.

Application: Use restriction
enzymes (e.g., BamH |) to cut
and ligate foreign DNA

without fragmenting the
vector.

—
A

[ SELECT

Selectable Marker

Vector Feature: Antibiotic
Resistance or -galactosidase
gene.

Application: Insertional

[ inactivation. (e.g., Chromogenic
substrate: non-recombinants
turn blue; recombinants are
white/colorless due to
Inactivated B-galactosidase).
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MULTIPLY

Origin of Replication

Vector Feature: ori
sequence.

Application: Hijacks the host
machinery to duplicate the
linked DNA to the specific
copy number of the vector.
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What TopAll Pro Does Differently

You've Learned
the Theory.
Now Let s TestIt.

Reading notes gets you knowledge.
Practicing MCQs gets you marks.
That's exactly what TopAll Pro is built for.

Stuck? Snap it. Solve it. — Doubts Al
Photo — step-by-step solution in seconds, 24/7

Your Al Coach finds your blind spots
Concept-level weakness detection — not just chapter-level

4.5 Lakh+ questions. Never run out.
13x more content than any other prep app in India

Build your own test in 60 seconds
Pick a chapter, set difficulty — Al does the rest instantly.

Al Recommandation that helps you improve
Al Recommandation Analysis your Tests and tell you where
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Try TopAll Pro Now

you need to improve.

‘> Practice the moment you finish studying 4.5L+ 1.5L+ Al Powered

Jump in while the concept is still fresh in your head MCQs Students In-Depth Analysis




