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Sequencing of Nocardiopsis linear plasmid pNPL1

TIAN Xin-Li ZHONG Li QIN Zhong-Jun"

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

Abstract: [Objective] To detect and analyze linear plasmids from rare actinomycetes species.
[Methods] Rare actinomycetes strains were isolated from plants, and linear plasmids were detected,
sequenced and analyzed. [Results] An endophytic actinomycetes strain 25L-1-1¢ was isolated from
Chinese herb Peucedanum decursivum. Its 16S rRNA gene sequence resembled Nocardiopsis. Strain
25L-1-1c harbored a linear plasmid pNPL1. The telomere of pNPL1 was cloned and sequenced,
which was a novel sequence containing multiple palindromes. The complete nucleotide sequence of
pNPL1 comprised 24 621 bp, encoding 22 genes, 2 of them resembling Streptomyces telomere
replication genes, one major plasmid transfer gene, and others unknown functional genes. Plasmid
containing the Nocardiopsis telomere replication genes could not propagate in S. lividans, indicating
that development of Nocardiopsis genetic system is needed. [Conclusion] This is the first example of
linear plasmid in Nocardiopsis.
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JitZE B (Actinomycetes)& T G+C &, 1=
TR 22 AR B 2 [RBH AN, 12548 T 270 145
A8, 5 8% B A (Streptomyces) . 41 ER
(Rhodococcus) ., 434 1 (Mycobacterium) | % XL
ff1 7% (Planobispora) . 5 #1 i (Arthrobacter) . ifi < [X
B (Nocardia) . 813 FC # (Nocardiopsis) 25!, i
LR TR A TRIFh 7= A2 T 2 8 700 Flbp A= 28 Fn 2y By v
W5, FEBEZY Al AN Ol AT T A A

il TR TR AR A R SORY , AR R S A
i R AN ZE Qe ik RS i FoRiC), S i A
[) AR 2, R T 3 AT e B JB0RE, RV/IVEE 121 800 kb
Z a5, BT FRE DNA (7 A A S [ 3 (f
HER)FY, SuRI NS TamkiE . Tk
TEWE SN ARG . ZUIKTA . 59T B RN 3 ST TR S il 2
B P R BT ORI R B i R TR R
JFoRE, s H ek LA B8 4 DNA S I HLI >

PIFR IR 8 THEA S H . IR IREF
s RICE R, NI 23], Hik®
AT 27 AN ISR R R B T — 2
(P %, WP INGAY Griseusin DRI 4E i
S Lucentamycins A-D!'7 ., A< 525628 B TAE M
87 R REZGRE Y h 4k B 3 560 BRI AR LR (K Z
GOk ) L SN2 SR 1| i)t TR
RES-E FER LY/ VAL OE S e N AMEE R 5ig
pNPL1 fFERE . P S IRE AT X2 I iE
TERAVE S QT Hh ke R A ok
1 RSk
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KW #F # (Escherichia coli) DHSa iy 5[ 18 3,
JkL pSP72 v R v R A R AR . AR A A
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pQC156P%y 5 LR U FTOR pNPL1 AL il 3 4] 1 28
o KIGFFRE R | AL R P B S S AR A
ZIECHR[21]. LR R S F% . DNA AOHheE . Pk
BRI FL UK TR AR AR A i 2 B e b A B E S IR
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Figure 1 Determination of structure of linear plasmid
pNPL1
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AR, BT A it 5 A it 4 [ SC 8 BT Ay
1R 5 R ] 50 EAMEE XS ), T pNPL Sk i) A
FIGABENTIR? . BIIL, X JE—JEB A (R 5k
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i

I Bk o 37 B B L vk 3K A5 T R EE I pNPL
DNA, JEA7 T 46 sg AN, 0 i v o )
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W TR B MR R BRI pSCL R 72%PN, &K i)
pNPL1 &4 F 4wt 22 NIERGEE 1), HA 34
JEH (B pNPL1.7c. pNPL1.13 #1 pNPL1.14) 5
GenBank 4 B € H1 DI BE 55 25 1 JE A FE XA
ARIPE, AUFE 2 b il L E (BD tap #1 tpg)
Aok SR A I tra, HAm 19 4>
JE IR 5 Tl BE A %) 5 R A R AL R AS 21 A AR
PERGIEDN . pNPL1 A 5 /LR B4 25 1 ook (R 26
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Table 1 Predicted opening reading frames (ORFs) of plasmid pNPL1

B AE (AL PN WeE IRE(RIFR)

ORFs Position (bp) Size (aa) E. value Functions (organisms)
pNPL1.1c 1381-1 157 75 Unknown
pNPL1.2¢ 2 233-1 469 225 Unknown
pNPL1.3¢c 2 873-2 157 239 Unknown
pNPL1.4c 3610-2 894 239 Unknown
pNPL1.5¢c 4 620-3 637 328 Unknown
pNPL1.6¢c 5 175-4 747 143 Unknown
pNPL1.7¢ 7 4895 294 732 1x107%* Tra protein of plasmid pRL2.11 (Streptomyces)
pNPL1.8¢c 7 954-7 598 119 Unknown
pNPL1.9¢ 8259-7 981 93 Unknown
pNPL1.10c 8 801-8 283 173 Unknown
pNPL1.11c 10 660—8 801 620 5x107" Hypothetical protein SCP1.140 (Streptomyces)
pNPL1.12¢ 11 087-10 656 144 Unknown
pNPL1.13 11 366—15 094 1243 5x1077 Telomere-associated protein pRL2.4c (Streptomyces)
pNPL1.14 15 101-15 787 229 3x10°° Telomere terminal protein pRL2.3c (Streptomyces)
pNPL1.15 16 539—-16 994 152 Unknown
pNPL1.16 16 975-17 652 226 Unknown
pNPL1.17 17 719-18 195 159 Unknown
pNPL1.18 18 28718 883 199 1x107" Hypothetical protein Sros 9420 (Streptosporangium)
pNPL1.19 18 943-19 317 125 4x107" Hypothetical protein pFP1.39 (Streptomyces)
pNPL1.20 19 348-20 031 228 Unknown
pNPL1.21¢c 22 292-20 091 734 3x10°7® Hypothetical protein NdasDRAFT 0783 (Nocardiopsis)
pNPL1.22 22 640-23 806 389 Unknown
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LIS AUE DNA R 5 120,

T SR T RE I I X, S HE S i R T T
JRRE pRL2 f A LN 9 kY, ¥ 2 4> pNPLI
ik BeFI~16 kb ) EcoR 1 H Bt (& A 5
PNPL1.13 ,pNPL1.14 JE [ K 5248 (1) 16 M~E )7 51)
o A B A R R B R 1T tsr A9 BTRL pQC156 I,
SANBHERREE ZXT P, NEFAmEELEE
Uk SR+ o A RN, Bs R R LA TR,
pNPL1 WP ARBTERERE I . 77 220 A Sl
R T BB AE R R G, A REUE— 4 % % pNPLI
SIS A FE A

Nocardiopsis linear plasmid pNPL1

PpNPLI.13 b pNPLI.14
P
1243 aa « i (229 aa
( ) m . (29
Helicase Iteron TapC
homolog homolog
30 aa 555 915 1219 aa

Planobispora linear plasmid pPR2

pPR2.3¢c pPR2.2¢
(1108 aa) p i (180 aa)
Helicase TapC
homolog homolog
128 aa 426 515 1072 aa

Streptomyces linear plasmid pRL2

pRL2.4c 3bp PRL2.3c
(1 100 aa) ~.. (216 aa)
Helicase TapR
homolog homolog
175 aa 520 560 1 080 aa

3 pNPLI1 IR pNPL1.13/pNPL1.14 B E 4RI E
BE#ERMEINAELZE RN mNES EH
Tap/Tpg BY LR

Figure 3 Comparison between pNPL1.13/pNPL1.14 of

plasmid pNPL1 and Tap/Tpg of Streptomyces and
Planbiospora linear plasmids

13201 GGTTCCCACC GAGGAACAGC CGGCCCTCGT CGACGAGGCC GGCCAGGTTC CCACCGACCC
—_— —_—

DR-1

DR-1

13261 CACCGACGAG GTTCCCACCA CCGAAGTTCC CAGTTCCCAC CTGGAAGTTC CCACCGAAGT

DR-I DR-II

DR-I

13 321 TCCCAGTTCC CAACCCCTAA GTGGGAACCT CGGGGAACCT GCTCTGACCT GGGAAAACAC
—_—————>

DR-IT DR-I

13 381 CGGTTCCCAA GACCGAAGTT CCCAAAGTTC CCAGTTTCCC AAGACGAAGG TACGTAAGGA

DR-I DR-IT

DR-1I

13 441 GGTGGGAACC TCGGTGGGAA CCGAAGTTCC CACCGGGAAC CTTGGTGGGA ACTCGGGTGG

DR-II

DR-IIT

13 501 GAACTCGGGT GGGAACTCGG GTGGGAACTC GGGTGGGAAC CGGGTCCCCC GCTCGAAGAA

DR-IIT DR-IIT DR-IIT

DR-IIT

4 pNPLLI3 EAHEHEEFS!
Figure 4 Direct repeats within the pNPL1.13 gene
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