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Abstract: A plasmid from Lactobacillus plantarum KLDS1.0728, designated as pl41, was sequenced and
characterized. It consisted of a 3597 bp circular molecule with a G + C content of 38%. The enzyme diges-
tion map of plasmid p141 was obtained by the software DNAMAN 6.0. The plasmid p141 was predicted to
contain 15 ORFs by ORF Finder software in NCBI. Using the blast software to compare and search the
genes, we found two known ORFs in the plasmid p141. Among those, rep gene was most important for
plasmid replication ability. Identity analysis indicated that rep gene of pl41 was similar to that of Lactoba-
cillus plantarum WCFS1 plasmid pWCFS101 and Lactobacillus plantarum plasmid pM4. Based on the se-
quence similarities among minimal replicon modules, p141 belonged to Group III family in the RCR plas-
mid. In addition, mob gene was existed in p141, so this plasmid had level transfer ability. But Tn4430 trans-

poson and transposase gene fopl, topA were not found in p141, and this indicated that genes of the plasmid
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pl41 were stable. There were direct and invert repeats in this plasmid. These repeats had certain association

with plasmid replication and transfer regulation, protein expression, also had significance on the regulation

of plasmid copy number.
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FLIT T (Lactobacillus) = FLER H P AEH EE M
—ANJE, W ZEMAYRRE AR .
AR, )T N TR S A R Tk L
B2 Az e PV eb i L 0 — S8 B PR A EL A 5 P R
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L IREF L (pH 4.8) VK LE: 5 min, 12000 x g, 4°C
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GAGCA-3"), PCR §"#4%1F: 95°C 3 min; 95°C 30 s,

55°C 30 s, 68°C 2 min, 35 MEH; 68°C 10 min,
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2z 1) FR )1 PR VT g RT3 o

1.6.2 #IF NCBI M5 _E# ORF Finder £
ORFs: # A NCBI F7i, F|H ORF Finder {4}
(http://www.ncbi.nlm.nih.gov/gorf/gorf.html) X} Jit HL
pl41 iy ORFs #EAT 4B T

1.6.3 #|F NCBI Mk £ & BLAST tbxd o 4f: FIH
NCBI M} [/ BLAST (http://blast.ncbi.nlm.nih. gov/
blast.cgi) #1773 — 2L 404, 193] pld4l LA
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1.6.4 JRHI pl4l BHFRHH: FIH Softberry ¥
¥ (http://www.softberry.com) | $& 1k (1) 4 7 )5 31+ i
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1.6.5 [k pl41 EEFFIRGTAM: FIH L H A
7% Fr Wl #2119 Palindrome %X {4 (http://bioweb2.
pasteur.fr/nucleic/intro-en.html) ¥ 17 5 & ¢ 51 Fil ] ,
&) B5F FH 1% M 36 i Mreps  (http:/bioinfo.lifl.fr/mreps/
mreps.php) 4T I E L FA R E

2 5R50W

2.1 JI pl41 BOBBYI 4R

4l Ak 5 0 BORE p141(B TA)Z3 511 5% FH B sl 1 9 47
fiti EcoR 1 . Hind Il EcoR Il #:47HGEEI 2007, fe&
RIZ R A 2 Hind YGRS 3 DB
(E 1B), K/Nr32% 2.5, 0.8 F1 0.5 kb, E'H S5
pUCS7 #iikiEH% .

1 Fhi p141 REBY) R R BT Ik 4T

Fig. 1 Electrophoretic analysis of plasmid p141 and it’s
digested products

Note: A: 1: Marker III; 2: Plasmid p141; B: 1: Marker III; 2: Plas-
mid p141 digested with Hind III.

2.2 R pl41 By B R 5UEY I ZE
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SR 45 R B Z IR BT, AE B HUT S Y
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Pyl s 0y, D 25 3 5 4% WD) R Bl 2 R L
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2.4 JR¥Lpl4l £FEFIRS

2.4.1 —fREEM: A DNAMANG.0 Xjfiki pl4l
(R4 7 AT DNA 5B ] 1 U0 it 1) 33 4 A
(F 2), 2558 WoRiZ R NS IRIR DNA 43+, 4t

it 3597 bp, F¥ G + C mol% K 38%.
2.4.2 ORFs BYFM: 48R pl41 2751, Fl
JH NCBI M3} | % ORF Finder %45 4% ORF, 8%
#| 15 4~KTF 100 bp (4 ORFs. i FAEf—4 B A
AR ZE B RS F1) ORF AS— e #R e 2R 1
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Fig. 2 Restriction enzyme map of plasmid p141
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2.4.3 JRHL pl41 B BLAST LEXF 43 #f: 22 NCBI ¥
ufi [ ORF Finder 73415, #KH BLAST %I p141
PEATEE R RV A B X, RASJTORL p141 4 BT
(%) ORF Zmht 2 [ (14 S n] BB T RE (SR 1)

ORF1 %t n] % 3 & H (Mob), %44 H 5 A
KT R T 1 FLAT TR Y AT RS 30 4 1 B A AR iy A
I 9K 99%F1 94%), 54 FLAT T PN UR Bk
pM4 LA B AP (73%) . ORF2 4w s &2 il 2
F(Rep), ZHEH SHEYILATE WCFS1 P& Bk
pWCFS101 FIAE Y FLAT I N IR BORL pM4 1) 5 il &8
FIAT AR &5 A ARLE (A 91%), 5 PUBBER B P9 T8
K pF8801 114 42 il 25 FAHBL A 2 90%.

R 1 [REL pl41 #EFTEY ORF HiBHIEH R

Table 1 The putative ORFs and the encoded proteins of

plasmid p141

i RAIEIREN St & 1 D RE
llfl ZEE LB S DACS Numbers of Functional
fea 'ng Base position amino acids protein en-
rames (aa) coded
ORF1 530-1618 363 CE:Zk4E
ORF2 2542-3495 319 il EA
2.4.4 R pl4l hEHTF RIS FH)G 307

T3 T kL p141 WP S shF L EE 2,

245 [RAE pl4l PHEEFI S A
Palindrome {4347 & B 2 4> 100%HC %o fr) 1] SC 254
(Palindromes), Bl ] # & /¥ %] (Inverted repeats),
L3 3. Palindromes Z44 U1 F: Minimum length of

Palindromes is 10, Maximum length of Palindromes is
100, Maximum gap between elements is 100, Number
of mismatches allowed in Palindrome is 0.

&2 R pl4l FHIHRBIBEET

Table 2 Promoters in plasmid p141

106 69 TTTCGA 91 TTTTATATT
2970 2932 TTGTGA 2955 CCTTAAAAT
1840 1808 TTAACA 1825 AAATAAAAT
2473 2434 TTAAAA 2458 TTAAACAAT
3393 3358 TTCTTT 3378 TCTTATAAT
497 462 TTGACT 482 AGCTCCAAT
1054 1016 TTGTTT 1039 CTTTATATT
2140 2100 TTACCG 2119 TTTTATTAT
1468 1431 TTAATA 1453 TTTTAAAAT
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3 GOk pl41 750 ) [l 34

Table 3 Palindromes in plasmid p141

196  agaaactggtc 206 284

ARRRRENNN
223 tetttgaccag 213 303

tgagcgggag 293
NARRRRRRN

actcgccectc 294

FIH mreps (http://bioinfo.lifl.fr/mreps/mreps.
php) KR BB ELZFFH, ZH—A 19 bp AYHRIKE
HIFH, FHGE T

4 gagaggga

ARERREE

12 gagaggga

o
3 it

ARG R pl41 P HII SR FH A 3 ) R
PN VTR DI IS, 4 2 A BED) A Bk 5 20 )y 4%
PR B, RSB0 A GO0 b B, AH R TR BRL 7 42 A1)
PHETT I, 2250 T2 RIS AN [a] A XU R B
gt AL, 38 ek A OR R] 5 B 22 ) B R XA T
PR, Holspgab BEEHOC . AOFSEH I E A R B
J7 9, MEHEFF A M TS 1, SR G LR B
pl4l MR, PCR ¥4, TR0 FH 5 HT
S HEAT O, Btk 7 PFEETT ) B TR, SO T
R ve b i BOR e 9B o (BRI AN E T T
ARILRE B B R BL(— A8 1L 1500 bp), 750
P2 P EEIRMERR A o RIS M7 35 I T I
KfGU) R B LB S DL, WPREGDI A Bt 2,
A 7

ARWFFE BN FORL pl41 4T TR BFGE, b
e Bk — 2D e RS Bk pl41 A&+ IX
B, /N BRIT, i A I DB 2 O 1 A A
B o B 52 25 TR BORE Y 52 ] 5 X Al
Fr e, Ayatk— Dl Bk A AT T A

4 S

MASFEYFLATH KLDS1.728 Kkt Bk pl41
A TF8, XIS R P R Bk 2K
3597 bp, %if% 2 AMHfERE K ORF, X 2 4~ ORF Zutifi
EME 595 Mob., Rep A 1R &AM LM, IF4
Bras B BRI o & A 1R B F R E E T
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