Host range
Various microorganisms in which a plasmid can replicate and be maintained is called its host range. Accordingly, plasmids can be classified into narrow and broad host ranges. Broad host range plasmids are of considerable interest because they not only play an important role in horizontal gene transfer but also their replicons can serve as good sources for vector construction.
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Factors affecting broad host range (BHR) plasmid replication
1. Presence of multiple origins
Some plasmids have multiple origins and one origin functions in one type of host and the others are functional in other hosts. Examples of such plasmids are pJD4 (IncW) and pCU1 (IncN). The BHR plasmid pJD4 (7.4 kb) isolated from Neisseria gonorrhoeae was found to contain three clustered but distinguishable origins of replication, namely ori1, ori2, ori3, and two genes for replication initiation proteins, RepB and RepA, necessary for the functioning of ori2 or ori3 and ori1, respectively. 
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Figure: Idealized depiction of a broad host range plasmid originating from a Gram-negative bacterium. The genes repA, repB, and repC encode for the helicase, primase and initiator protein.
2. Structure of origin
The structure of the origin also plays an important role in governing the host range. The best example is plasmid RK2. They have the ability to transfer between and replicate in nearly all species of the Alpha-, Beta- and Gamma proteobacteria. Broad host range plasmid RK2 (60 kb) consists of a replication origin (oriV) and a TrfA (trans-acting replication function)-encoding gene. The minimal origin (oriV) possesses five iterons and is functional in E. coli. However, the presence of three additional iterons stabilizes RK2 maintenance in Pseudomonas putida. In addition, the region with four DnaA boxes is essential for RK2 replication in E. coli, but is dispensable for replication of the plasmid in P. aeruginosa. This suggests that structural elements of origin are employed for BHR plasmid replication and maintenance in different bacterial hosts.

3. Replication initiation independent of host initiation factors
[bookmark: _GoBack]Plasmids that do not require host proteins for replication can maintain themselves in many different bacteria. For example, the IncQ plasmids have a broader host range than any other known replicating element in bacteria. The features responsible for this are as follows: initiation of replication, involving DnaA-independent activation of the origin, and a dedicated primase, which is strictly host independent.These plasmids are usually nonconjugative but are mobilizable by a variety of type IV transporters. Moreover, they have high copy number and exhibit reduced metabolic load.
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Table 1. Naturally occurring broad host range plasmids described according to their sizes

Antibiotic Microorganism from
Plasmid Size (kb)  resistance markers  which isolated Host range*
PBCT 16 Cyptic Bacillus E. col;, B. subtils, B. amyloliquefaciens,
coagulans Zu1961 Saureus, S. carnosus, and Lactobacillus reuteri
pEP2 185 Cryptic Corynebacterium Corynebacteria, Mycobacteria, and E. coli
diphtheriae
pWOo1 22 Cryptic Lactococcus Bacill, Lactococd, Streptococci, Clostridia
lactis subsp. cremoris and Staphylococd E. coli
PLFI3TT 238 Cryptic Lactobacillus E. col;, Lactobacillus, Lactococcus,
fermentum VKMI311  Enterococcus, Bacillus
pAPT 24 Cyptic Arcanobacterium E. col;, Corynebacterium pseudotuberculoss,
(Actinomyces) pyogenes  Arcanobacterium
PBBRI 26 Cryptic Bordetella bronchiseptica  E. col;, Bordetella pertussis, B. bronchiseptica,
Vibrio cholerae, Rhizobium meliloti,
Pseudormonas putida
PWKS1 269 Cryptic Paracoccus pantotrophus  Paracoccus, Agrobacterium tumefaciens,
DSM 11072 Rhizobium leguminosarum, and
Rhodobacter sphaeroides
pLst 440 T Streptococcus agalactiae  Streptococcus preumoniae,
Bacillus subtils, E. coli
PUB60SO 58 Cryptic Plesiomonas shigelloides  Aeromonas, Pseudormonas,
Stenotrophomonas, Plesiomonas
pID4 ) Neisseria gonarthoeae N, gonorrhoeae, E. coli, Salmonella enterica
serotype Minnesota, Haemophilus influenzae
RSF1010/ 868 sm, E. colilP. aeruginosal Mycobacterium smegmatis, S. lividans, E.co,
R1162/R3008 sulfonamides Samonella enterica 5. cerevisiae, Schizosaccharomyces pombe,
serovar Typhimurium Kiuyveromyces lactis, Agrobacterium,
Gyanobacteria, Pichia angusta (Hansenula
polymorpha), and Pachysolen tannophilus
pUt01 89 Cryptic Streptomyces lividans Several Streptomyces spp.
pSN22 1 Cryptic Streptomyces nigrifaciens  Streptomyces, Staphylococci,
Actinomadura, etc.
PAMBI 265 Em, Streptocococcus faecalis  Streptococcus lactis, Lactobacill, Bacill,
Lincomycin Listeria monocytogenes
pIPSO1 302 Em, Cm Streptococcus agalactiae  Streptococci, Staphylococci, Enterococci,
Listeria, Streptomyces lividans, E. coli
Zv6100658) 39 Km, Sp, Cm Zymomonas Z. mobilis, E. coli
‘mobilis ZM6100(Sa)
pcul 39 Sp, Sm, Ap Purple bacteria Agrobacterium, Bradyrhizobiur,

and Rhizobium
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