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high-throughput DNA sequencing technology, rapid progresses have been made on Strepto-

myces large circular and linear plasmids. In contrast to bacterial theta-type plasmids, Strepto-

myces theta-type plasmids reveal diversity and novelty on the structures of replication origins,

functions of replication and regulation proteins. The newly identified replication origins of linear

plasmids show that it can also be located near one telomere, and two or more functional origins

are observed in one molecule. The newly sequenced telomeres indicate that formation of sec-

ondary structure rather than “folding-back” is important for telomere replication. Sequences of

Streptomyces circular and linear plasmids imply their close relationship. Sequencing results

also show that co-integration of circular plasmid and phage, and experiments demonstrate their

inter-conversion under certain conditions. These results indicate that diversity, novelty and

evolutionary relationship of Streptomyces circular and linear plasmids and phages.

Keywords: Streptomyces, Linear plasmid, Circular plasmid, Phage, Replication, Evolution
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Fig. 1 Model of replication and regualtion of Streptomyces plasmid pSV

1[12I

Note: DR: Directed repeat; IR: Inverted repeat; NCS: Non-coding sequence.
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SLP2 Fll pSHK 1 F 7 e (0 ), JLAk
TE— BUA% T T 28 R ks 7P (40 pSLA2-L .pSCL2 .
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Table 1 Summary of the replication loci of Streptomyces theta-type plasmids

kL PN S X SCHik
Plasmids Sizes (bp) Replication loci References

SCP2 31317 repll-repl-ncs [8,17]
pFP1 39 360 pFP11.27-iteron [9]
pFPI11 35139 Iteron-pFP1.14c [9]
pZL12 90 435 pZL12.20c [10]
pFP4 40 949 ncs-repA (helicase)-repB (polymerase) [11]
pWTY27 14 288 ncs-repA-repB (polymerase) [22]
pCQ4 84 833 pCQ4.37¢c [23]
pSV1 —163 000 repB-repA-iteron-ncs [12]

Note: ncs: Non-coding sequence.

x2 BERLEBRNMESKX

Table 2 Summary of the replication loci of Streptomyces linear plasmids

JFkL PNAN I SCHiR

Plasmids Sizes (bp) Replication loci References
pSLA2 =17 300 rep1 (iterons)-rep2 (helicase) [28]
SCP1 356 023 Iterons-repl (helicase)-rep2 [31]
SLP2 50 410 Iterons-rep (helicase) [32-33]
pSCL1 11 696 Iterons-rep (helicase) [27,36]
pSLA2-L 210614 Iterons-repL1-repL2 [35]
pSCL2 —120 000 Iterons-repC1-repC2 [36]
pRL2 20 252 Iterons-tpg-tap/helicase [34]
pRL4 =200 000 ncs-rep [34]
pFRL2 —100 000 ncs-rep [34]
SAP1 94 287 ncsl-repAl, ncs2-repA2 [34]
pSHK1 185 421 Iterons-repl (helicase)-rep2 [37]
pFRLI 54 288 ncs-pFRL1.1-pFRL1.2, pFRL1.13-ncs [38]
pYYS8L —280 000 SCP1-repl like [39]
pSLA2-M 113 463 pFRL2.1-pFRL2.2 like [40]

Note: ncs: Non-coding sequence.
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Fig.2 Diversity of the telomere “folding-back” of Streptomyces linear plasmids
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Fig. 3 Model of life cycle of Streptomyces plasmid
pZL12 and phage ®ZL12""
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