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Table 1  Strains and plasmids
Strain and plasmid Genotype or description Sources
Streptomyces sp. X335 Harbors plasmid pDYM4. 3k This work
F~ $80d/lacZAM15 A (lacZYA-argF) U169 deoR recAl endAl hsdR17 (tk-mk *) phoA supE44 X~ thi - 1
E. coli DH5« This lab
gyrA96 relAl
S. lividans ZX7 pro2 str-6 rec46 Adnd HAU3® SLP2 = SLP3 - (4]
S. lividans TK23 st SLP2 = SLP3 - (5]
pBluescriptll SK Amp, lacZ This lab
pSP72 Amp, lacZ This lab
pQC156 Thetsr and melC genes from pIJ702 cloned into an E. coli plasmid pSP72 [6]
pQC578 A 6kb Mlul fragment of pSLA2which contains rep/rlrA/rorA genes cloned in pQC156 [6]
pDZ29 A 4.3%kb Sphl fragment of pPDYM4. 3k cloned in pQC156 This work
A 1.5%kb fragment (Smal/Xmnl) of pDYM4. 3k cloned in pBluescript Il SK (EcoRV) and then cloned in
pDZ38 This work
pQC156 (EcoR1/HindIII)
A 2.6kb fragment (Sphl/Apall) of pDYM4. 3k cloned in pBluescript Il SK (EcoRV) and then cloned in
pDZ41 This work
pQC156 (Pstl/HindlIlI)
pDZ10 A 1.9kb fragment (3743 -4346 bp/1-4369 bp, PCR) of pDYM4. 3k cloned in pQC156 (BamHI) This work
pDZ11 A 1. 6kb fragment (4058 —4346 bp/1 —1369 bp, PCR) of pDYM4. 3k cloned in pQC156 (BamHI) This work
pDZ12 A 1.4kb fragment (4247 —4346 bp/1 - 1369 bp, PCR) of pDYM4. 3k cloned in pQC156 (BamHI) This work
pDZ17 A 4.3-kb Sphl fragment of pDYM4. 3k cloned in pQC578 This work

1.1.3 3|4:16S rRNA 5|#4 F(5"-AGA GTT TGA
TCC TGG CTC AG 37) #1 R (5"-TCA GGC TAC CTT
GTT ACG ACT T3") ,PCR ¥ B 44 % :95°C 5 min;
95°C 30 s,55C 30 s,72°C 2 min, 35 4N i ¥ ; 72°C
10 mino.
1.2 ERMEKRMIEERE
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BRI RO RS DR IR B ) 2% K e A 2 IR
(510 J5 AR Jo0 s il 46 6 Ak B FE AR 5 3R 56 O RS, MS
BRI ] T 5 He B DU R PRIk 4 & e B I IR 2 1
Pt 1o BRI IE N 30°C . HUE A &k
KRR HF H 100 wg/mL R BE 22 # % 50 pg/mL
([ 44) F1°5 pg/mL(%M$i%§‘§) o
1.3 F35aHh

F 2 £ Framplot4. Obeta ( http: //nocardia.
nih. go. jp/fp4) X1 45 S 3k AT ORFs Fig™ , Jf
LR s R TR DL S A A 1 1 i e P R AT
Koot o T H 4% A ORFs #fE I & 2% R /7 41 ¢
NCBI #t 4% % Chttp: //www. ncbi. nlm. nih. gov/
BLAST/) JE47 [ J5 ¥ 73 1. pDYM4. 3k 42341 L 4
48 GenBank HH E, 4 5 A& 1Q621947 .

1.4 JRhi pDYM4. 3k SE4HIXBILE
1.4.1 5143 ok Fe 41 70 B $i00 pDYM4. 3k 11
ORF1 X & HIFE R, [l 28 % 3L R d il 7 3 X514 (57
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— CGCGGATCCTTGCTTCGCACGGTCAGG3”; 57 —
CGGGATCCGGGCTTGTTACATCTGCCATAA3"/ 57—
CGCGGATCCTTGCTTCGCACGGTCAGG3?) , PCR 9~
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Fig.1 Diagram of pDYM4. 3k. Genes are indicated by

filled arrowheads.
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Fig. 2 Identification of a pDYM4. 3k locus for replication in
Streptomyces. Plasmids were constructed in E. coli and introduced
by transformation into strain ZX7. Positions of these cloned
fragments on pDYM4.3k and transformation frequencies are
shown. orf2 and tra are indicated by blanked arrowheads and

replication genes by filled arrowheads.
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Fig. 3 Detection of replication intermediates of pDYM4. 3k by
Southern hybridization. Aliquot DNAs were electrophoresed on agarose
gels and then soaked with neutral pH buffer for transfer on nylon
membranes. Southern hybridizations were performed with probes of

pDYM4. 3k and plJ702. SS (single strand) DNA is indicated.
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pDYM4. 3k nJ LLAE AR By 75 8 % W AT RS R
DAt pDYMA4. 3k 2 H A R0 9 R 4R B/ 1 2L A Ui
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A B T R X R i A 855 T80 1T 1 T R R R
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Replication and conjugation of Streptomyces small plasmid
pDYM4. 3k

Min Zhou, Yumei Dai, Li Zhong, Zhongjun Qin"

Key Laboratory of Synthetic Biology, Institute of Plant Physiology and Ecology, Shanghai Institutes for Biological Sciences,
Chinese Academy of Sciences, Shanghai 200032, China

Abstract: [Objective]  Streptomyces sp. X335, harboring a 4.3-kb plasmid pDYM4. 3k, was isolated from Tibet
sample. Cloning, sequencing, analyzing and functional investigations of pDYM4. 3k. [Methods] Prime walking to obtain
plasmid sequence, BLAST to predict gene function, Southern hybridization to determine replication intermediates, and
mating to test conjugal function of plasmid. [Results] The complete nucleotide sequence of pDYM4. 3k consisted of 4346
bp, encoding 3 genes of which one resembled Sireptomyces major conjugative gene tra and other two were with unknown
functions. Experiments demonstrated that a new gene of pPDYM4. 3k and its upstream c. 300 bp were required for plasmid
replication. Single-stranded pDYM4. 3k as a replication intermediate was detected, indicating it rolling-cirle replication
mode. pDYM4. 3k could conjugal transfer among Streptomyces lividans. [Conclusion] Streptomyces small plasmid
pDYM4. 3k was able to autonomous replication and conjugal transferring.

Keywords: Streptomyces, plasmid, replication, conjugation
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