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DNA topoisomerases

DNA gyrase
DNA topoisomerase |
Other protein which influence topology

Regulation of gene expression

RNA polymerase
Transcription terminator Rho

Transcription elongation factors V. Nagaraja
(Nus factors, Mfd, Gre etc..) 11 Sc



Topoisomerases. Enzymesthat Maintain
Super coiling of the DNA

Two Types:

Type I: Single strand break
Type II: Double strand break

Type I Reaction Type IT Reaction
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The strain of tracking: interplay of different emags

Fork progression
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o Mutation in DNA gyrase can be suppressed by reduttia activity of topoisomerase
|. Overexpression of topo IV rescues topo | lossabivay.

 Indirect evidence for the modil vivo andin vitro by inhibiting one or the other class
of enzymes leads to the accumulation of either tinagar positive supercoils



Drug target:-

Developed peptide inhibitors against mycobacterial
gyrase- their modification, intracellular delivery

Topoisomerase 1 - unigue enzyme- distinct from other
eubacteria and higher organisms development of
specific inhibitors

Transcription termination factor Rho- structure/ftioe
studies; inhibitor development

DNA gyrase: RNAP physical interaction and functiona
dependence - topotranscriptosomenovel molecules
to inhibit the interactions



Engineering single chain antibody
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Mycobacterial topoisomerase | isdifferent from E. coli Topo |
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E. coli topoisomerase | Mycobacterial topoisomerase |
SIZE 98 kDa 110kDa
THERMO-TOLERANCE LOW HIGH
EFFECT OF SPERMIDINE INHIBITION NO INHIBITION
MINIMUM SUBSTRATE 7-8MER 6-20MER

COVALENT INTERMEDIATE 5 PHOSPHO-TYROSINE
BINDING SPECIFICITY SINGLE STRANDED DNA

RECOGNITION SEQUENCE CXXX |

5’ PHOSPHO-TYROEN

SINGLE AND DOUBLE STRRD

CG/TCTT



Inhibition of mycobacteriatopoisomeraseérelaxation activity by
specificoligonucleotidegcontaining STS)

Oligo with STS Oligo without STS
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Oligo/DNA | S | R|0.51.0 2.05.010 |0.51.0|2.05.010

M. smegmatis
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STS- Strong Topoisomerase |l Site, S- Supercoiled DNA, R- Relaxation by topoisomerase |

M. tuberculosis

E. coli



GreA, Mfd and Nusfactorsin transcription elongation
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Nus factors
Transcription elongation factors l

GreA- overcomes pausing
Mfd- transcription coupled repair

NusG- elongation & termination | r S T
Nus factors - antitermination

Rho
/\/\/\

Cloning, expression and interaction studies
Modeling and structural analysis



Naturally occurringlinhibitors of DNA gyrase
; }

Interfere with ATPase activity  Stabilise gyrase-DNA covalent intermediate

Microcin B17 - 43 amino

Coumarins & cyclothialidines - _ _ _
acid peptide from pMccB17 plasmid

compounds from Streptomyces sp.

ParE- 12 kDai \CcdB - 11.7 kDa toxin
toxin from RK2 from F plasmid
plasmid

Chromosomally encoded inhibitors

& Gyrl from E. coli

% Thioredoxin [ TrxC] from R. capsulatus
* MfpA from M. smegmatis

% Glutamate racemase [Murl] from E. coli, B. subtilis and M. tuberculosis



Model for action of Endogenous inhibitors on DNA gyrase

Quinolones CcdB

DNA gyrase

yrI

J,

Murl

Function of topoisomerase modulators in the cell
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Cell survival Transient modulation Sequestration of the
Protection against external  of the enzyme activity enzyme
agents (poisons and other o o « Away from the site of action

DNA gyrase inhibitors) Eg. oxidized TrxC inhibits in « To the site of action
Rhodobacter capsulatus
Gyrl, YacG, Murl Murl ?
Reduced TrxA stimulates in YacG?

MfpA from Mycobacterium sp. Rhodobacter sphaeroides

Murl? YacG?
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