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» The final'step in the construction of a recombinant DNA molecule is
L
joining of the vector molecule and the DNA to be cloned i.e. ligation, and N

the process is catalysed by DNA ligase.




LIGATION
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(A) Blunt Ligation « Joining DNA fragments with blunt-ended DNA molecules "ﬂ'
| |

by DNA ligase using T4 DNA Ligase
* Procedure depends upon the ability of T4 DNA ||gase to Jom blunt ended DNA

molecules.
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(B) Cohesive Ends Ligation s Joining DNA fragments with cohesive

m—o—o—o-o: e i i g ends by DNA ligase using E coli ligase or

\,  T4DNALigase

Transient
base-paired structure

Discontinuities \
p The optimum temperature for

ligation of nicked sticky ends WA

DNA is 37°C, DNA ligase seals
: , ~ the discontinuities



Chhatrapati Shahu Ji Maharaj University, Kanpur SSsasses

LIGASES
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» DNA ligases catalyse the formation of phosphodiester bonds at&s_“i‘pgle-strand
breaks in double-stranded DNA

» Required for the repair, replication and recomb.i!71e_i't}l'r;h‘6;c DNA.

» Enzymes categorized into two groups, bas’ed‘?éﬁ?their cofactor specificity, those
requiring NAD* for activity and: thQ;s"é{t:é:(.q\L(Jiring ATP.

» The eukaryotic, viral an,d\,_.arc‘héél bacteria ligases require ATP.

> NAD*-requiring DNAhgases have only been found in prokaryotic organisms

> E. coli apd;.vphé"gé T4 both encode DNA ligase, which seals single-stranded

nicks between adjacent nucleotides in a duplex DNA chain
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LIGASES
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Action of DNA ligase

» An enzyme—AMP complex binds to a
nick bearing 3' -OH and 5-PO4
groups.

» The AMP reacts with the phosphate
group. Attack by the 3'-OH group on J
this moiety generates a new
phosphodiester bond, which seal
the nick.
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LIGASES

» The function of DNA ligase inside the cell is to repair single-stranded breaks 47'

\

that arise in double-stranded DNA molecules during, DNA feplication.
» The T4 enzyme requires ATP, while the E. coli enzyme requires NAD+.
» The E. coli DNA ligase will not catalyze blunt Iigation except under special

reaction conditions of macromolecmar crowding, while T4-DNA Ligase does.




@8 @ Chhatrapati Shahu Ji Maharaj University, Kanpur 8

LINKERS AND ADAPTORS
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contain sites for one or more restriction endonucleases.

LINKER MOLECULES: self-complementary decameric ollgonucleotldes which

C-G-A-T-G-G-A-T-C-C-A-T-C-C ¢V
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LlNKER Baml-l{l site

Blunt-ended molecule

DNA ligase
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|BamHI sticky end
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r Cleaved linkers



LINKERS AND ADAPTORS

ADAPTORS: An adaptor, like a linker, is a short synthetic oligonucleotide with one%
end blunt and another one is sticky end. V) | /

The blunt end of the adaptor ligates to the blunt ends qf_.thé'bNA fragment, to
produce a new molecule with sticky ends. -

The sticky ends of individual adaptor molecules could base pair with each other to
form dimers L

(a) Adaptor | - (b) Use of adaptors
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) ) { Polynucleotide kinase
+0,Prx ,p'm PO, - o

5'-P terminus
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HOMOPOLYMER TAILING: JH
t

e The technique of homopolymer tailing offers a different approach to the \ /
production of sticky ends on a blunt-ended DNA molecule. |
e Ahomopolymeris a polymer in which all the subunits are the same, e.g.

deoxyguanosine and is referred to as polydéoxyguanosine or poly(dG).

e Tailing involves using the enzyme terminal deoxynucleotidyl transferase to
add a series of nucleotides onto the 3-OH termini of a double-stranded DNA

molecule in the presence of jvust one deoxyribonucleotide, a homopolymerdai

produced 3 d,,cﬁd'
\ 5' 05.
Synthesqs of homopolymer tail ——
' transferase
+dCTP "
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Ligation of homopolymer tail Lﬁ

References
1. S.B. Primrose, R.M. Twyman and R.W.OId; Principles of Gene Manipulation, S.B.University Press.
2. J. Sambrook and D.W. Russel;, Molecular Cloning: A Laboratory Manual, Vols 1-3.

3. Brown TA, Genomes

5. Technical Literature from Promega, and NEB



