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ABSTRACT

A bacterial cell cycle consists of various essential processes which run simultaneously in a
coupled and coordinated manner. Broadly, these processes include DNA replication, segregation
and division to form daughter cells with equal genetic material. Many studies have been
conducted on various aspects of these processes in bacteria. Amongst Actinomycetes,
chromosome organization and segregation studies have been limited to Streptomyces coelicolor,
Corynebacterium glutamicum and Mycobacterium spp. There are differences with respect to
chromosome number, organization, replication and segregation pattern in them. To enhance the
repertoire and to study the diverse pattern, another member Rhodococcus erythropolis PR4, a
non-pathogenic bacterium containing 6.5 Mbp completely sequenced circular genome, was used
in the study. The present study aimed at understanding the cell cycle and associated processes
such as chromosome replication, organization and segregation in R. erythropolis PR4 along with
the role of partitioning and cytoskeletal proteins. The study was conducted using P1 GFP-
ParB/parS system as the localizing tool. With the localization studies of small plasmid replicons,
it was shown that different plasmids have different spatial position inside the cell. The
subcellular localization of replisome revealed that the cocci shaped cells of the bacterium are
non-replicating. The origin of replication was identified, and the DNA content in the cell under
different growth conditions was determined. The number of origins increased in rich medium,
suggesting overlapping replication cycle in this bacterium. Subcellular localization of origin
region displayed polar positioning in minimal and rich medium. The terminus that is the last
region to be replicated and segregated was found to be localized at the cell center in large cells.
The middle markers corresponding to 1.5 Mb and 4.7 Mb loci did not overlap, suggesting

discontinuity in the segregation of the two arms of the chromosome. Chromosome segregation



was not affected by inhibiting cell division but deletion of parA or parB affected chromosome
segregation. The study suggests that R. erythropolis is different from other members of
Actinobacteria; it is monoploid and has a unique chromosome segregation pattern. Transposon
mutagenesis performed helped in identification of some of the important genes which might play
key role in maintenance of the cell morphology. Till date, there are no such reports on
chromosome organization, replication and segregation in R. erythropolis PR4. This study
emphasizes on the fundamental and extremely significant aspects essential for understanding this
bacterium. The study will be useful not only in designing better therapeutics in future for
pathogenic strains but also for studying the genome maintenance in strains used for

bioremediation.

Vi



L3108

Teh SiIaTo] HIRIAT Tsh A it 3maege gfehard gidt & St veh a1y JIaAd iR FHfead
e @ Toldll § | AIE AR 0X, ge7 Tishan3il  SE ohr IR bl FHATeT 3MTea RIeh ATHAT
ATY el o fT SweTv gfdepta, 3re@mma iR femmster enfaer & SFaRar & go1 wfshansi &
faffieet ggep3it W S ez fhu 10 §| UiFcAASHCH & die, HIANA He 3R
3ol IETTT EETNHE FlehrellIel, HIRASFRIH soperffens 3R ARFIRTH
THAT T DA T8 &1 3T TR HEAT, TS, Sideptcl 3R 3rerend & Faer & ffFewricar

g | JeaT T g oA dere 3T fafar Yeot &1 3readed i & AT, U 310 HeEd Usihnd
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SNa 8Yar &, T 39T eSS H fhar aramr an| add@T 3eTIT Hifkier [t iR
T Gishan3it S JUREE Tiaehid, Harsel 3R Astehiehe TR D3R ¥ 7 fqarrsier
AR ArgTRAT WENT 6T $RFT & ATY §| TAAIRIOT 3RV & & H de Shepeh-
gReT | GRUE GOTell T 39T &eh el fanar arm am| oI canfeas gfasfadt &
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feufarat & aga e & Sroae qral f@eiRa $r 715 o) gq Siaro] 7 gfasfa @ it
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