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= Gene cloning in recombinant DNA (rDNA) technology is the process of creating multiple identical copies

of a specific gene of interest by inserting it into a suitable vector and propagating it within a host
organism (e.g., bacteria, yeast).

Recombinant Recombinant DNA
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= Stepsin Gene Cloning in rDNA Technology

1. Isolation of Gene of Interest

The gene to - | |
enzy%n o Or;?ngoned s extracted from the source DNA (e.g., human, plant, or microbial DNA) using restriction

2. Insertion into a

he isolated g
The Tsolated gene is inserted into a vector (e.q., plasmid or phage DNA) that can carry the gene into the host cell.

{L'g@ is performed using DNA ligase to attach the gene into the vector at a cloning site.

3. Introduction/ insertion into Host Cell ( 7ransformation): .
The recombinant vector is introduced into a host cell (usually E. coli for its fast replication and ease of use).

4. Selection of Clones:

Only the host cells that successfully incorporated the recombinant DNA are selected, typically using selectable
markers like antibiotic resistance genes.

5. Replication and Expression: - o
lnsnée the host, the recombinant DNA replicates, producing many copies of the gene. Under specific conditions,
the cloned gene can also be expressed to produce the corresponding protein.
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&Vecto -|t carnes recombmant DNA mto cells

= Small DNA molecule capable of self replication that ar
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Bacteriophages (viruses . " identifyir herapeutic
Phages infecting bacteria) used as ~ ~10-20 kb S(‘(VMCC n{? = __Q___Y__B_—J——ets

vectors for cloning, ?fB :
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-t ﬁtc’nrs must have an orlgln of roetfatlon SOrl) enabling them to replicate independently within the host cell.
e r“ On Jl:' Allows production of multiple c0pief of fhe gc-r:e of interest.
) b}lonﬁng Site \™ (, (S e }5‘\ G U | | B
J o Vectors contain multiple cloning sites (MCS) or restriction sites, which are unique sequences recognized by restriction
Co(g enome T A e STl A S SO, s
crlp” These sites allow precise insertioh o tht\dg‘ene. of interest without disrupting essential vector (9 e _g";’
,\”ﬁlgﬁﬂmﬁf Gene ) \WSer 'lmﬁh( ot Wwlere S.‘ | YC\':.'\O\\J*C g ‘0? RALS
A . Vectors carry genes I'ike ln'tlblotlc resistance (e.g., ampicillin or kanamycin resistance) to help identify Jw select host cSlli |
a that successfully took up the vector, =5 |
i )9:“)_‘- Selectable mar:ers are critical fqu screening recombinant cells. Mn-‘# m‘.\( "R' -“*¢ ‘\"5”‘ C (’, ‘
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s Smaller vectors are easier to manipulate and transfer into host cells.
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« Reduces metabolic burden on the host, enhancing replication eticiency.
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G ( Stability,

= The vector should be stable within the host and not undergo structural alterations or degradation.

= Prevents loss of the gene of interest during replication.

@-( Replication in Host Cell \

= The vector's origin of replication determines compatibility with specific hosts (e.g.,
artificial chromosomes for yeast). _}y . yech

» Ensures high copy numbers or controlled replication as needed. \)—S »d)s

@I( Control Elements for Gene Expression \ -

= Includes promoters, operators, ribosome binding sites, and terminators for requlated
interest. - A\ : VA
Ceqons v e DNA - Seqpente =

= Allows ﬂex&)ility r induced or constitutive gene expression.

]ﬁasily Isolated gﬂa—PGriﬁed)

= Vectors should be simple to extract and purify from host cells using standard molecular biology techniques.
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= Promoters regulate gene transcription |
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host cells.

O
i = Types of Promoters:

4'\(*2 /?f?cﬁ/ gzs?té'f?:al\prm'ters q., T7) for recombirlaqt prc;iz/n
©N\ € overexpression. »?/ \). I U‘Z—’N‘” NV )
' lymerase).
= Recognized by the T7 RNé_Eo merase (not the host's RNA polym ‘

(JSQ:M ) = Extremely strong, leading to higthleveIs of transcription.

' cian of recombinant proteins in bacterial
‘ . Typ'ca"y(USEd Ef-oz C? verexpressmn PH i Transcription start site T7 RN A polymerase

systems (e.g., £ . ) !
. rQQ/: « Produces large amounts of therapeutic proteins, such a< insulinjor
S \/ Gnioﬁrbclorla_lk antibodies. )
# \ » Used for industrial_productiog__pj enzymes, vacl
proteins.

Contral on expy€ssion Yot ™ e NN\ ia

« ( Mammalian promoters (€.9. CMV) for eukaryotic applications.
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* Other Control Elements:
" Operators are incorporated into expression vectors to requlate the transcription of the gene of interest

K
They allow conditional expression meaning the gene is expressed only under specific conditions (e.g., presence o absen
of an inducer or repressor).

Repressors: Prateins that bind to the operatar and prevent transcription.

* Activators: Proteins that enhance transcription by binding to the operator or adjacent sequences, increasing RNA

POIyETase activity.
=
'E:y U; ":jg a controlled operator system, therapeutic proteins can be produced in bacteria or mammalian cells only when
ceded, preventing wastage of cellular resources or toxic protein accumulation.

= Ribosome ' binding sites (RBS): Ensure efficient translation.

P T ———
————.

I T —— A ——

c"f’ b
Adjusting Sequence: Altering the RBS sequence can fine-tune translation efficiency, controlling the rate of protein synthesis

. : : b4 ° - ’ . »
An optimized RBS can increase protein production by improving ribosome recruitment and alignment with the start codon.
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c Common hosts and suitable vectors:
\‘\C’L)l( = Bacteria: Plasmids, phages (e.g., E. coli).
( C I ) . Yeast: YACs for larger inserts.
= Mammalian Cells: Viral vectors for therapeutic applications.
= Tl rmation Methods: ‘\"L’( ( .
ranSfO . Qo p 2' x,\\( vel 10 Y
» Heat shock and electroporation for plasmids. \,q-dn ¢ oV ymalilow
= Viral delivery for mammalian cells. e L A\ < VoS )(’
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= Selectable markers help differentiate transformed from non-
transformed cells.

B (SN INCAV S ST
’ C ' (,/'\: — | %1 X /
ommon Types: SucT S} iu\\ hens (,ch

= Antibiotic Resistance: E.g,, ampicillin resistance gene.

* Reporter Genes: £.g., GFP (green fluorescent protein) for visual
R o e

confirmation.
2 o
| 3\!\(6“55 ‘
« Selection Methods: colob

« Antibiotic plates for bacterial colonies.

= Fluorescence or colorimetric_assays.
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