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[ Abstract | Objective: To construct Targetron targeting vector based on bacteria group II and verify
its function in E. coli. Methods: Based on the constructed pSY7 vector and taking lacZ gene of E. co-
li as an example, lacZ-1683a and lacZ-1874s loci were selected as target sites. Targeting primers were
designed by on-line design software. Specific targeting sequences were obtained by overlapping extend-
ed PCR and then cloned into pSY7 vectors. The pSY7-lacZ-1683a and pSY7-lacZ-1874s targeting vec-
tors were obtained and transformed into E. coli. IPTG was used to induce the expression of insertional
group 1l introns. Finally, colony PCR and blue-white spot counting were used to verify the function and
targeting efficiency. Results; Two Targetron vectors, pSY7-lacZ-1683a and pSY7-lacZ-1874s, were
successfully constructed. After 45 minutes of induction by 0.5 mmol/L IPTG, colony PCR showed that
Group 1II intron could be specifically inserted into lacZ-1683a and lacZ-1874s sites. The targeting effi-
ciency of lacZ-1683a site was (14.299 = 1.271)% and that of lacZ-1874s site was (9. 217 +
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1.024) % . Conclusion: Targetron vectors constructed in this paper can specifically insert into the tar-

get site in E. coli.
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Tab. 1 Strains and plasmids used in this study
PR R AR FHIE RV
Strains
E. coli DH5« Clone strain, ¥~ lacZAMI15A ( lacZYA-argF) relAl Takara
E. coli BI21(DE3) F~, ompT, hsdS ( rBB-mB), gal, dem ( DE3) Takara
BI.21-pSY7-lacZ-1683a Derived from BI21(DE3) , carrying plasmid pSY7-lacZ-1683a This study
BL21-pSY7-lacZ-1874s Derived from BL21 (DE3), carrying plasmid pSY7-lacZ-1874s This study
Plasmids
pSY7 Derived from pSY6, lacl, T7 promoter, Amp" This lab""
pSY7-lacZ-1683a Derived from pSY7, targeting the antisense strand 1683 site of lacZ in BL21(DE3)  This study
pSY7-lacZ-1874s Derived from pSY7, targeting the sense strand 1874 site of lacZ in B121(DE3) This study
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L1.4 519 5196 b Eig A T4 R, FEF 41

HEWE2,
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L2.1 TS5 B0T R KT i BL21(DE3)
() lacZ 4 P e 51 Ay A B 7E 28 R0 JiE ( www.

clostron. com) ,MRHETF > FAIK, Ve lacZ HePH 2 X
746

55 1 683 fif i (lacZ-1683a) M 1E X B4 1 874 fif
1 (lacZ-1874s ) VERFTHAL &, FELR T RSP & 45
AR A TRE S [P 91, B 23 4t 4
g ¥ ( lacZ-1683a-1BS . lacZ-1683a-EBS1d . lacZ-
1683a-EBS2 L4} EBS Universal) , 340 5| 4 7 51 I,
%22,
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Tab.2 Primers used in this study
514 JPHI( 5" —3") EiiBu

EBS Universal

lacZ-1683a-1BS

lacZ-1683a-EBS1d

lacZ-1683a-EBS2

lacZ-1874s-1BS

lacZ-1874s-EBS1d

lacZ-1874s-EBS2
lacZ-1
lacZ-2

CGAAATTAGAAACTTGCGTTCAGTAAAC
GCAAAACTCGAGATAATTATCCTTAGCCCTCTAAACGGTGCGCCCA
GATAGGGTG
CCAGATTGTACAAATGTGGTGATAACAGATAAGTCTAAACGGGTAAC
TTACCTTTCTTTGT
TGAACGCAAGTTTCTAATTTCGATTAGGGCTCGATAGAGGAAAGTGTCT
GCAAAACTCGAGATAATTATCCTTAAAAACCCCAGCAGTGCGCCCAG
ATAGGGTG
CCAGATTGTACAAATGTGGTGATAACAGATAAGTCCCAGCAGCTAAC
TTACCTTTCTTTGT
TGAACGCAAGTTTCTAATTTCGGTTGTTTTCCGATAGAGGAAAGTGTCT
GGCCCGCACCGATCGCCCTTC

GCTCTCCGGCTGCGGTAGTTCAG

FTRE P50 B
lacZ-1683a FTH#ES |4
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lacZ RN 519
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Pk A DNA glifb i) & R Sk 45l o A
PR N VTG Xhol/ BsrGT RUREYI FURL pSY7 F147
T4 PCR =4y, i ik DNA B i i 7] & 1l i, T4
DNA & $E il % 452 , & 37 WAL KIG AT E. coli
DH5a, [ & PCR % & Kl 7 5 3R 45 47 #8 41K
pSY7-lacZ-1683a F1 pSY7-lacZ-1874s, WK 1,

Xhol BsrGl

ladl 17 _IEP >

pSY7

CampR——ori )
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Fig.1 Flow chart of Targetron vectors construction
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E .M Jg 8 000 Marker, A Jy%i—% PCR,1 W lacZ-1683a-IBS/EBSU,2 2} lacZ-1683a-EBS2/lacZ-1683s-EBS1d,
3 W lacZ-1874s-IBS/EBSU ,4 H lacZ-1874s-EBS2/lacZ-1874s-EBS1d; B 945 —# PCR,1 Jy lacZ-
1683a-1BS/lacZ-1683a-EBS1d,2 2} lacZ-1874s-1BS/lacZ-1874s-EBS1d; C Jy 7% PCR,
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H2 fTeERfmEergER

Fig.2 Electrophoresis detection for Targetron construction
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Fig.3 Function verification of Targetron vectors
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Fig.4 Targeting efficiency of Targetron vectors

(www. clostron. com) ,{¥ i A SR IEL R B AT B 34 5
e PES 1Y), RS A ATIE AL PP 1 00 s UK,
Tﬁ.ﬂﬁﬂﬁﬁiﬁﬁﬁﬁ it A E A PCR 4R

FRRE PRI N & T ATRE T 51, 45 G BRI R va B
@—fﬁt%ﬁﬁ E AR BE D AT HE AR . AT 5T LR
AR lacZ J PR R ), B IR A 8 1 B X lacZ-

1683a Fll lacZ-1874s WA~ s Y Targetron # {4 | il
1AL S K VE PCR I IE ARG 4 U Ay 4T %
o BZ L ARWTE I Y Targetron FT L4 (K
g T BYN &F I HLERBIETE St I BEE T Bk o

4 SEITH

[1] LAMBOWITZ A M, ZIMMERLY S. Mobile group II in-
trons[ J]. Annu Rev Genet, 2004,38:1 - 35.

[2] MCNEIL B A, SEMPER C, ZIMMERLY S. Group II in-
trons: versatile ribozymes and retroelements [ J]. Wiley
Interdiscip Rev RNA, 2016,7(3) ;341 -355.

[3] QU G, KAUSHAL P S, WANG J, et al. Structure of a
group II intron in complex with its reverse transcriptase
[J]. Nat Struct Mol Biol, 2016,23(6) :549 —557.

[4] TORO N, JIMENEZ-ZURDO J I, GARCIA-RODRIGUEZ
F M. Bacterial group II introns: not just splicing [ J].
FEMS Microbiol Rev, 2007,31(3) ;342 -358.

[5] ZIMMERLY S, SEMPER C. Evolution of group II introns

749



5N BB OR

44 3%

S O

[J]. Mob DNA, 2015,6.7.

NOVIKOVA O, BELFORT M. Mobile group II introns as
ancestral eukaryotic elements[ J]. Trends Genet, 2017,
33(11).773 -783.

ZIMMERLY S, GUO H, PERLMAN P S, et al. Group II

[6

(-

[7

[

intron mobility occurs by target DNA-primed reverse tran-
scription[ J]. Cell, 1995,82(4) ;545 —554.

[8] LIUY J, ZHANG J, CUI G Z, et al. Current progress of

[

targetron technology: development, improvement and ap-
plication in metabolic engineering [ J |. Biotechnol J,
2015,10(6) :855 - 865.

[9] SHAO L, HU S, YANG Y, et al. Targeted gene disrup-
tion by use of a group II intron ( targetron) vector in Clos-
tridium acetobutylicum[ J]. Cell Res, 2007 ,17(11) ;963
-965.

[10] ENYEART P J, MOHR G, ELLINGTON A D, et al.
Biotechnological applications of mobile group Il introns
and their reverse transcriptases: gene targeting, RNA-
seq, and non-coding RNA analysis [ J ]. Mob DNA,
2014,5(1) :2.

[11]SASIKUMAR P, PAUL E, GOMATHI S, et al. Mobile
group Il intron based gene targeting in lactobacillus plan-
tarum WCFS1[J]. J Basic Microbiol, 2016,56 (10) :
1107 - 1116.

[12]KARBERG M, GUO H, ZHONG J, et al. Group II in-
trons as controllable gene targeting vectors for genetic ma-
nipulation of bacteria [ J ]. Nat Biotechnol, 2001, 19
(12):1162 - 1167.

[13]YAO J, ZHONG J, FANG Y, et al. Use of targetrons to
disrupt essential and nonessential genes in Staphylococ-
cus aureus reveals temperature sensitivity of LI LirB
group 11 intron splicing[ J]. RNA, 2006,12(7) ;1271 -
1281.

[14]YAO J, LAMBOWITZ A M. Gene targeting in gram-neg-

750

ative bacteria by use of a mobile group II intron (" Targe-
tron" ) expressed from a broad-host-range vector [ J].
Appl Environ Microbiol, 2007,73(8) :2735 —2743.

[15]KEY C E, FISHER D J. Use of group II intron technolo-
gy for targeted mutagenesis in chlamydia trachomatis[ J ] .
Methods Mol Biol, 2017,1498.163 - 177.

[16 ] LAMBOWITZ A M, ZIMMERLY S. Group II introns;
mobile ribozymes that invade DNA[ J]. Cold Spring Harb
Perspect Biol, 2011,3(8) :a003616.

[17]FRAZIER C L, SAN FILIPPO J, LAMBOWITZ A M, et
al. Genetic manipulation of lactococcus lactis by using
targeted group Il introns: generation of stable insertions
without selection[ J]. Appl Environ Microbiol, 2003 ,69
(2):1121 ~1128.

[18]YAO J, ZHONG J, LAMBOWITZ A M. Gene targeting
using randomly inserted group II introns (targetrons) re-
covered from an escherichia coli gene disruption library
[J]. Nucleic Acids Res, 2005,33(10) :3351 —3362.

[19]CHEN Y, MCCLANE B A, FISHER D J, et al. Con-
struction of an alpha toxin gene knockout mutant of clos-
tridium perfringens type a by use of a mobile group II in-
tron[ J]. Appl Environ Microbiol, 2005,71 (11) ;7542
-7547.

[20 ]MOHR G, HONG W, ZHANG J, et al. A targetron sys-
tem for gene targeting in thermophiles and its application
in clostridium thermocellum [ J]. PLoS One, 2013, 8
(7) :69032.

[21]ZHONG J, KARBERG M, LAMBOWITZ A M. Targeted
and random bacterial gene disruption using a group II in-
tron (targetron) vector containing a retrotransposition-ac-
tivated selectable marker[ J]. Nucleic Acids Res, 2003,
31(6) :1656 —1664.

(2019-04-17 W F,2019-06-25 & [0])
HSC R SCHE BT U B R



