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Construction of Targetron plasmid analysis system based on sacB negative screening marker
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Dao-yan'”? , XIANG Song'*,GU Jun-ying’’ ,CHEN Zhong-hong'® (1. Department of Microbiology »School
of Basic Medical Sciences ,Guizhou Medical University ,Guiyang 550025,China ;2. Key Laboratory o f Medical Micro-
biology and Parasitology of Education Department of Guizhous;3. School of Clinical Laboratory Sciences,Guizhou
Medical University ;4. Key Laboratory of Endemic and Ethnic Diseases , Ministry of Education ;5. Af filiated Hospi-
tal of Guizhou Medical University)

Objective To construct a Targetron plasmid analysis system based on sacB negative screening marker.
Methods Firstly.the recipient plasmid pACYC-sacB (carrying p15A replicon) was constructed to analyze the toxicity of
sacB toxin to E. coli. Secondly,the sacB targeting site was designed and the donor plasmid pSY11-sacB (carrying colE1
replicon and sacB405a targeting site) was constructed. Then,the double plasmids were co-transformed into E. coli BL21
(DE3) ,and the expression of Targetron was induced by anhydrotetracycline. Finally,the selection medium containing 5 %
sucrose and 0. 1 mmol/L IPTG was coated to screen the sacB inactivated positive colonies,and the insertion of Group II
intron in the target site was further verified by colony PCR.  Results The E. coli expressing sacB could not grow on
the plate containing 5% sucrose,and the Targetron could be induced by anhydrotetracycline and could inserte into the tar-
get site of sacB405a. After inactivated of sacB ,the E. coli could grow well on the plate containing 5% sucrose,and the
colony PCR verified that the intron was inserted into the DNA target site.  Conclusion The Targetron plasmid analysis
system based on sacB negative screening marker was established, which laid a foundation for functional identification and
migration analysis of Group II intron.
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Fh cDNA BEF YAk, T 1A ST
PUI DNA B A7 5 3 2 HOBUN &% 7 RNA 5 DNA
F18) e I FSC KT D D) A 0k 3 et B R N U
J7 8 B A] G s AL B T RN & IR R N
R FE TR -Targetron, %3 R B DNA # 4
RO R — TR S 1A A0 A H AT C AR R st
1 B sk r A Al

AL AL SR T RN AT ERE 5 B OFSE 1T
RINE FIIRE ST B LA JF Ao B 11 BN & 1 1
A e BCHE R A TR R A A Rl . i T BT A R O
i 1C Y BUBTRE AT HE 43 BT 2R 48 A 5 PR A 52 U4 JB0RE AR 44
JRORE B2 R FORLHE A R S BT I DU 3R 3 pp 3k
SR R A T RL N S O RE TR, HAE 1T AU
& RNA JLlF5 1V X4l A — Bt PT7 Ji5 8 5 (H i
IEP & F BT 7E £ 5, A7 & 0T LU A 1-2kb AP SE A
FBO YN ST RNA #5745 PT7 )5 84 A 232 4K T
KL AL RS S N G 7 51 #5019 PT7 J3 8+ |
AT 2l T Ui DU PR R Pt B A 3R 5k DT P R 5 A
TREMETE & A WU R By HedE P A b A K X R T
B YT A R BUPE bR IC 0 IE W %k R G RS 1T RN
FTIRE ST T R i & .

H T EE RN S TR AR AR R L B 1T A
P8 O L B0 I RO AR B A R T sacB T
EFRIC A XE TR Targetron BT RS, RI|T
R EZE AT B (Bacillus subtilis) B sacB 3% K 4 5 5
B REPEFE FL T (levansucrase, EC2. 4. 1. 10) , 48 1k ji bl
MK F RBEHERAY sacB F& L% 2% KA
PR A0 TR CAn K R 35 A ) 2 BOPE A 1Y, DR ot 3 o AR Ry
BHMER e bRic ™ . I sacB K1 0 e RiC 45 Tar-
getron RFEIKE , AT IPTG 5 S sacB %
PR JTTRE 2R 8 FUBEK DU 3R R 15 3 19 Targetron 44 Bk
ARG T sacB U0 AR IC 1 XU 5 A Targe-
tron JEURLAT M- 5, O 11 8PN & 1 10 0 3 | 48 22 B g
FHEEE T LA

M5 7T E

1 &8

1.1 EZXA5ME &M RGIMEA T . DNA %
F2 0 . DNA R4 8 LU H B4y AW 2=l h &l 1 b
H AR SR A /s A R R LR ARG I A
258 AL i A TR SE . PCR URTE DAL
BT & Thermo Fisher 2% w] 5 #E ¢ HL UK X% Tt
TS — N A AR T T R 2 A

1.2 WA REZI Y AU HBTA B OR
Kol 1,

F1 AXABESI Y ERRRA

Table 1 The primers,strains and plasmids used in this study

19 Wbk DR

Primers, strain

FHAE

. Characteristics
and plasmid

Primers
EBSU CGAAATTAGAAACTTGCGTTCAGTAAAC
IBS AAAACTCGAGATAATTATCCTTAAGCGTCT
- TTCCAGTGCGCCCAGATAGGGTG (Xho D)

EBSId CAGAT TGTACA AATGTGGTGATAACAGATAAG
’ TCTTTCCAGCTAACTTACCTTTCTTTGT (BsrG D
EBS? TGAACGCAAGTTTCTAATTTCGATTACGC

TTCGATAGAGGAAAGTGTCT
SacB-F GATATA CATATG ATGAACATCAAAAAGTTTGC (Nde D
SacB-R CAGACTCGAGTTATTTGTTAACTGTTAATTGTC (Xho D

Strains
E.coli DHba Clone strain,F-lacZ AM15A (lacZY A-argF) relAl
E.coli BL21 Expression strain, F*, ompT, hsdS (rBB-mB) , gal, dem
(DE3) (DE3)
Bacillus subtilis Wild type
o Derived from BL21 (DE3), carrying plasmid pACYC,

BL21::pACYC R

Cm

Derived from BL21 (DE3), carrying plasmid pSY11,
BL21::pSY11 A

mp

Derived from BL21(DE3), carrying plasmid pSY11 and
pACYC, Amp® and Cm"®

BL21.:pSYlL::
pACYC

Derived from BL21 (DE3), carrying two plasmids:
pSY11-sacB and pACYC-sacB, Amp® and Cm®

BL21::pSY11-sacB: :
pACYC-sacB

Plasmids
pACYC Expression Vector.{}lSA replicon, T7 promoror.(‘,mR
o Derived from pACYC,carryingsacB gene from Bacillus
pACYC-sacB o R
subtilis s T7 promotor,Cm
pSY11 Derived from pSY6.P2tetO1 promoter, Amp®

) Derived {rom pSY11,targeting the antisense strand 405a
pSY1l-sacB . R
site ofsacB , Amp

2 AE

2.1 BAFABRZFFH KHBATE DHSa & BL21
(DE)FIH] LB ¥ B F2 5678 37 °C . 180 rpm #& K i
Ri g% A e ik R 1. 5 % BUIR 1Y LB AR 77 5
BT 37 CHEFRAEh R B R, AU S I B
AL E N 100 pg/mL RN HF % &R 8L 25 pg/mL
B Z s AL sacB ARZ8 i L B 7F LB [ 44 85 57 5L v
B 550 EBE . b B R S R AW B 0.1
mmol/L TPTG.0. 3 mmol/L i /K PUFR 2 ,

2.2 slapaxdt DA R ZEMOAT R sacB 2k K Ol B8 AR
R R 7E 28 e 3% Targeron 519 3% 11 8 F (www.
Clostron. com) W4T #L 5| #), BE £ sacB 5 N L4k
405a AL AE N ATHEAL A, R R G AL R U AR S
LM PCR AII(E D,

2.3 A MiE  Targetron ML ki #4 & . LI IBS/
EBSU #1 EBS2/EBS1d 514, LL pSY11 JBi ki g 2l
P31 intron H 5 M X, 4K 5 L) IBS/EBS1d A 514,
DL B3R 38 7= Wy o i, A FH S & ff PCR 973 N &
F retargetron X, || Xhol/Bsr Gl X{EE Y] iR =4
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5 2 [ RE WU Y)RY pSY 11 Bt kL 14 HE 4 2 it 44 ks
pSY11l-sacB(F 1), Targetron 3244 Uk F4) 8 . LA A &L
ZEMIAT B 2L K 4H 4H A M, L) sacB-F/sacB-R 5|97,
PCR ¥"#¥ sacB SEILHAF 5, FlFH Ned1 Fl Xhol ¥
fiti Y] I3k PCR /=¥ J5 5 4 IRl £ SCEG U1 1 pACYC 2
TR M pACYC-sacB Z KBk (£ 1D,

2.4 ET &4 PCR P HEIKRN 50 pl, 1145
ddH, 0O 40 pL,10X buffer 5 pL, & {f H DNA B4 B
1 pL,IEM5I# 1.0 pL (10 pmol/L), R 5[# 1.0
pL(10 pmol/L) , BRI 0.5 pL.(~1 ng) , T IF MR
0.5 pLL(~1 ng) »dNTP 1 pL(1 mmol/L), ¥ &
H:95 CHAEME 3 min,95 ‘CZEPE 1 min.56 CiE &
0.5 min,72 ‘CZEM 0.5 min, 3t 30 PMEH ;72 C LI
{5 min,

2.5 SacB H& G5 F K& A KR A A AR
# SacB FiE TR E. coli BL21(DE3) ¥4k /=¥y
B A E A AR EE IPTG .25 pg/mL S5 % .5 % e
(W/VO Iy LB 4, #F M & T 37 °C B 35 4 i 1 B
Fe K IPTG W55 ™ S K W % A5 R X SacB 2 8
1Y SR

2.6 FAEREES>N  BAHUABUR pSY11(5% colEl
ST M AR TR pACYC (5 pl5A B H7) Hitfk
E. coli BL21(DE3) , 54k =Y i ik i & N H 8% &
AR (100 pg/mL) VA B RV (25 pg/mL) WL
(100 pg/mL ' RHFHRM 25 pg/mL WHR) &
T 37 CREFRAE B TR A A DAL R 5 s 1 32 4% TR 1)
TE K o 2 4 R B A

2.7 Rttt it 54 4 Targetron fit
PRFTRL pSY11-sacB FlZ K i kL pACYC-sacB 4% 1k
E. coli BL21(DE3), i % 100 pg/mL &K 5% %
25 pg/mL AEHEMN LB WH A BT 37 CH 3%
R BE FR 1 L BR A PR T VR e A 2 5 100 pg/mL &
NHGHERM2 pg/mL AHERM LB AT AL BT
37 °C.180 rpm BT P IRG B IE Ay N 0.2 4
AL A 0.3 pg/mL KK RIFES 3~5 h. WG
WA A 50 BERE(W/V) 25 pg/mL &E R M 0.1
mmol/L IPTG % LB B &4, & F 37 °C K 5246 b5
% 12~16 h,

2.8 H % PCR M UWHLFHe b #k I 36 V%, ) H
sacB-F/sacB-R B #) M Targetron ¥T LK, B %
PCR &M 40°F .98 “C #iZEPE .1 min; 98 ‘CAEPE 20 s;
58 CiR 2k 30 s;72 ‘CHEMH 1. 5 min; 3L 30 A EH ;72
CAHEM 5 min, PCR P IKR R 20 pl. 1452 X
Taq DNA B4 10 pL, IEM 5[4 0.5 pL.(10 pmol/
L), @514 0.5 p1.(10 X mol/L) ,ddH,O 9 L,

& R

1 ZEEHMEEREERERE

PCR ¥4 sacB N B Wl 5E I HR vk RS i 4+ 5]
2y 1.4 kb 24 (8 1A) , 5 B A K/ — 20, R
NAAF sacB HEJHEN . Z R FRL pACY C-sacB 8%
it 1 J5 HL VAR I T L2 4.0 kb R4S A 1.4 kb H
i 25 (18 1B HLW R I 45 B 45 2R — B, R W A2 4R
BRI A T . BEAR R pSY11-sacB 28 XU D) I
PRSI T UL 2y 8.0 kb BTRL 4% A1 0. 35 kb H A 4571
(10 B )5 5 100 45 2R — 30, 36 B AR BTRL Y
je3invi e

B pACYC-sacB
sac Nedl/Xhol

pSY1l-sacB
Xhol/BsrGI

5.0
3.0
2.0

1.0
0.75
0.5

0.25
0.1
A B

A sacB B PCR 78 B Z KBk pACYC-sacB & Ndel/
Xhol XEEVISAE  C MK BURL pSY11-sacB £ Xhol/BstGI XL 1]
LN

B 1 ZHERAMSERNEEREE

A SacB gene was amplified by PCR B The recipient plasmid
pacYC-SACB was verified by Ndel/Xhol double digestion C pSY11-
sacB was confirmed by Xhol/BsrGI double digestion.

Fig. 1 Construction and identification for recipient and donor plasmid

2 IPTG B S ™E MK SacB HHES

W aE R FWLE, coli BL21(DE3):: pACYC-
sacB 7EAN T IPTG W RERE 7 M bR 9% 1F 3 A4E K& (HAE
T 50BN (3 Bl IPTG ¥R B (0. 1,0. 2 F1 0. 5 mol/L)
BSEA R fE A K (K 2), £ IPTG RE %5 S
sacB ik, H ik SacB FE A KR4 # A
RETE HEBE AR b 2B K L sacB 3 AT LI Sy oK W 382 4 14
A4 BR 1 i 2 12 (1 2)

E.coli BL21(DE3)::pACYC-sacB

—

0.2 mM IPTG 0.5 mM IPTG

B 2 E. coli BL21(DE3)::pACYC-sacB X /& & &1 B 4 5 47
Fig.2 Sensitivity assay of E. coli BL21(DE3) : : pACYC-sacB to sucrose

3 WEHRRIESH
SRR pSY11 Fl pACYC M K3 % 16, LU
Ko & A W kE pSY11-sacB Fl pACYC-sacB 1 K g 3%
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W LRTES A A NEERPAICP R (Amp) A E R
WA CChI A Kt 5 A7 B 8 L
WM (Amp+ChD 4K, H sacB FEFH GF S /) K&
AR E =S = A1 PG R e [ R S NI i 1A

I (A BORLAE i 3 A T A R I AR (8T 3D .

Amp Chl

Amp+Chl

BL21(DE3)::
pSY1l:
pACYC

BL21(DE3)::
pSY1l-sacB::
pACYC-sacB

3 REFUHS Hk R A ST

Fig.3 Plasmid compatibility assay of recipient and donor

4 Targetron % 5 ik R iF ik

FIA 0.3 pg/mL Bk PUFF RS 11 R 1 3%
ik IR sacB ZEHEBTITHIPTG 55 sacB FEE
I8 ATHFE RE AE BEME VA b OE A 4K, R sacB
e &0 (B 4. KU 3A R GE #5155 Targe-
tron FRIEFFRTE T sacB HH,

FeEELL TargetronKix
Amp+Chl Amp+Chl+Tet

REBEF AR % 3%
ChI+IPTG

A HLEAE B Targetron ik C AR 0 %k
B 4 Targetron i 5 3% ik & £ #% F 4R L A 05 &

A Cotransform B Targetron expression C Sucrose plate screening

Fig. 4 Targetron induced expression and screening on sucrose plate

5 HE% PCRWIERITHHMESN
TERERE A L RELEERE T 13 A 1T e 7%
PCR ¥z, & F1fi AT PCR =¥ 55 KNSR 2.3
kb, BF A RUXS B PCR &) 454 K/ 1.4 kb, =S H
X RS g JR 134T fn] PCR 457 » R BHBEHLPRELAY 13 4
R TE B N & A A TSR E VR (B 5) . BT sacB
1 5 1 b0 B SUSURL 5 S8 Targetron 4081 R G BA
100 %0 By i 6 350 %, mT LAAE g 11 BY PN % 0 18 5 5

56 .
TN
ARG HE B I T sacB 570 B A5 0 19 0L R 75
A Targetron 20 M F- 65 . 5 Morh &5 Hy 2 1 5E

-l

F VU 2 I 7§ S bR i 19 Targetron 2087 F &5 A A
[F) F9 Dt BRI 45 . R T saeB AR Sy B O 32
8 FH IPTG ¥ S 38 2R IA , n] J7 (6 1038 i 764 -1
MARE I sacB 5& DAY & M. DL A6, T B 0 %% AR 12 AS A2
T B2 B BRI, T DATE 5 U 4% R VR B A i e AR i
A R R RN RE M5 R TE AR IE TR IT
RN & F I TR FI DI Ge 22 . R A h R LA
EEE RS I W A 15 1 I O I o
TF DL ST 0 B TP R 2R O o ARG 1 a8 £ AR
T AE KM 3% A P AT 48 °C A PF T I 4T I R A
(48 “C B K b ¥ A T A it 32 A BR 2% )L 3K
57 88 il B 2R AT S AL A TR AR B AR AR
HRAF SR ARk R BT E T 2R IS E
(1 sacB B ARG AL E sacB B 5T
YN B 56 o L TR T Al 7 35 4 o T DA R 4R
BRI BN PR IR AR, Rk, @ T
sacB BRI 3 #5101 s iR Targetron b g g #i 11 Al
P RO 3 5 M SR A T AR

sacB-F _~.

[ sacB ] H4ER D 14kb

~sacB-R

AR 23kb

WT_ CT
9 10 11 12 13 14 15 16

< Intron
<4wWT

o ocoo o

| YW WWWWYWWWW i

SO oo MW e

- s
L)

B 5 H¥% PCRREIE
Fig.5 Colony PCR verification
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