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Abstract: For more economical and efficient DNA clonging, pFL-XS-T, a Biobrick-T vector was constructed based on
pMDI18-T vector, carrying clonging regions of Xba I -Xcm I -Xem I -Spe I . The results revealed that PCR products could

be conveniently inserted into pFL-XS-T vevtor digested by Xcm [ by means of TA cloning. The positive frequency of
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recombination can meet the experimental requirements and all the plasmids obtained meet Biobrick standard. Moreover, the

pFL-XS-T is compatible with other Biobrick parts, and serves as a vector for functional DNA fragments screening.

Keywords: Biobrick standard, TA cloning, synthetic biology
DNA
Knight DNA
“Biobrick”
DNA
(=31 Biobrick

PCR

EcoR I -Xbal Spel-PstlI

Xbal Spel

PCR DNA
Taqg DNA PCR
3/ A VA
Taqg DNA PCR
[5-8]
pMDI18-T Xba I
Biobrick
Xba I Spe I TA
Biobrick
Spe [

pMD18-T Xba I
Spe [

B 010-64807509

Spe 1
Biobrick
T Biobrick
T 9-11] Xem [
T 12161 yem 1
I
5'-CCANNNNN | NNNNNTGG-3’ 5
N T Xeml 3 T
Taq 3’ A
Xem [ Biobrick T
pMDI18-T Biobrick
T pMD18-T
Hind IIT Spe |
Xem I
Xem | Spe 1 PCR
pMD18-T TA
Biobrick T
Xem [ Biobrick
T (D DNA
TA
Biobrick (1
Biobrick-T

< cjb@im.ac.cn



958

ISSN 1000-3061

CN 11-1998/Q Chin J Biotech July 25,2016 Vol.32 No.7

A

AN

Xba L Xem 1

/

Xem 1 Spe L

EcoR 1 ,Sacl,Kpnl,Smal,BamH | & Sal 1, Pst1,Sphl, Hind Il
A cat A
pFL-XS

/

Xba 1 Spe 1

Spe | +Hind I

Xba 1

EcoR 1 ,Sacl,Kpnl,Smal, BamH |
Ii I =

A 1 +Hind 11

Spe 1
Sal 1, Pst1,Sphl, Hind Il

——

1 EF Xem W T HFEEEREESEREVFIEATEE

Fig. 1

1 MREFE

11w\
pMD18-T TaKaRa
( ) Omega
( ) Xem | NEB ( )
Thermo ( )
1.2 BERFRR AR
1

http://journals.im.ac.cn/cjben

The schematic diagram of construction of an Xcm I -generated T vector and its application in synthetic biology.
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pMD18-T
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Bglll Ncol pXT170c Nde I
Biobrick pXT170s pFL-XS
QucikChange 1.2.3 Biobrick
Xem 1 ( Omega-qc-F/Omega-qc-R 2 Xbal  Pstl
) pXT170’ BBa E0240 (eGFP)
1.2.2 Biobrick-T pFL-XS Spel Pstl pFL-XS
pRL27117] X-F1/X-R1 pXT238
PCR 1 kb cat Sac | Xba I pXT238
pMD18-T Sacl  Spel pXT170’
pXcm-XS Nde I T4 DNA pXT244'
x1 AMRTBETANSIY
Table 1 Primers used in this study
Primer names Primer sequences (5'-3")
Cm-F TCAGATCTCGAATAAATACCTGTGACGGAAGATCATC
Cm-R TTACTAGTTCTGCCATTCATCCGCTTATTATCAC
Omega-qc-F CGTTCCATACAGAAGCTCCGCGAACAAACGATGCTCG
Omega-qc-R CGAGCATCGTTTGTTCGCGGAGCTTCTGTATGGAACG
X-F1 TTCCCAAGATTATCGTGGCGAATAAATACCTGTGACGG
X-R1 TTCACTAGTCCAAGATTATCGTGGTCTGCCATTCATCCGCTTAT
Lacl-R AGCTTGCAATTCGCGCTAACT
PlacO-R TGACTAGTGAAATTGTTATCCGCTCACAATTC
Underlined nucleotides represent the restriction enzyme sites
2 ARSI BT A R BOR
Table 2 Plasmids used in this study
Plasmids Relevant characteristics References
pXT170c Ap', Cm', Bgl Il and Spe I flanked cat gene in pMD18-T This study
pXT170s Ap', Sp’, Omega cassette in in pMD18-T This study
pXT170s’ Ap', Sp', Omega cassette in in pMD18-T with eliminated Xcm [ This study
pXT181b Ap', lacI-Ptrc-lacO cloned in pMDI18-T Tan XM, Lu XF, unpublished
pXem-XS Ap’, Cm', Xcm [ flanked cat gene in pMD18-T This study
pFL-XS Ap', Cm', pXcm-XS with eliminated Nde I This study
pXT238 Ap’, Cm', eGFP gene cloned in pFL-XS This study
pXT244° Ap’, Cm’, Sp’, Omega cassette from pXT170s’ cloned in pXT238 This study
pFL75 Ap', Sp’, Ptac cloned in pXT244'-derived T-vector This study
pFL76 Ap’, Sp’, Ptrc cloned in pXT244'-derived T-vector This study
pFL77 Ap', the pXT244'-derived T-vector blunted and self-ligated This study

B 010-64807509
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Fig. 2 The flowchart of the construction of the plasmid pXT244' based Biobrick standard.
1.24 2.7 kb DNA T
lacI-R/PlacO-R pRL59EH!"
Xem 1 pXT244' 3-T Tag DNA PCR 3
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M13-47 20 PCR
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PCR PCR

PCC 6803 (Synechocystis sp. PCC 6803) 328 bp
PCC 7942(Synechococcus sp. PCC
7942) 2 199 bp DNA

(OMEGA) pFL-XS-T
DH50 24
PCR PCR
500bp 2350bp PCR

1.4 XKpFEEL

pFL75 pFL76 pFL77

DH5a FL178
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15 RARMRUER
FL178 FL179

FL180
LB 37 C
1 mmol/L (IPTG)
IPTG 5h
(Olympus BX51, ) [20]
2 BREM
2.1 T EE Biobrick E A3k 15
pFL-XS Xem 1
Biobrick-T 3
Xem | pFL-XS
2722 bp 962 bp
(3 2 722 bp
Biobrick-T pMD18-T
kb

B3 pFL-XS-T &k Xem 1 BRI A V) BEEG )46
EEES

Fig. 3 Digestive pattern of pFL-XS-T vector with
restriction endonuclease Xcm 1 . The DNA gel electrophoresis
map of the Xcm I -digest product of pFL-XS. M: 1 kb
ladder; 1: the Xem [ -digest product of pFL-XS.
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cat)
EcoR I -Xba I Pst I -Spe 1
Biobrick TA [21,23-231
DNA Biobrick (G.)) T
. , Tag DNA PCR
22 PFL-XST Sk SR R IAM % |
pMDI18-T
(200 ) pFL-XS-T pFL-XS-T PCR
(32 ) pFL-XS-T Taq DNA PCR
(40 pg/mL VS 50 pg/mL) 328bp 2.2 kb
pFL-XS-T pFL-XS-T
24 PCR
pFL-XS-T 75% ( 5)
TA
PCR DNA
Biobrick
pMD18-T PCR Biobrick
100% (  4A)
A
bp
pFL-XS-T
90% (20 18 ) 10%
800
600
( 4B) pFL-XS B
DNA pFL-XS-T 300
( ) 600
[21-22] Xem I
xem I 4 BRIBARES pFL-XS-T 8 TA REHE
B PR A
Fig. 4 Evaluation of TA cloning efficiency and
positive rates of pFL-XS-T ligation system with the
commercial insert fragment. The templates are single
clones from the pFLXS-T vector (A) or the commercial
pFL-XS pMD18-T vector (B) ligated with control inserts
( separately. DNA marker is DL 5000 (TaKaRa).
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5 BEHMIEANRERS pFL-XS-T HiAM TA REME
YSYER S opl

Fig. 5
evaluations of pFL-XS-T ligation system with randomly
amplified fragments. The positive fragments are about
2.35 kb (A) and 500 bp (B), respectively. The templates
are single clones by transformed with the ligation

TA cloning efficiency and positive rates

products of two fragments from cyanobacteria with
pFLXS-T vector. DNA marker is 1 kb (TaKaRa).

2.3 AERIFRNFEEHIFTTE Biobrick tRERERE
TC 1 B LR % Fn 57 A 96 3iF
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BBa E0240 Biobrick (
1.2.3)
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Xem T
T
PCR TA
Ptrc  Ptac
( )
IPTG
Ptrc Ptac
( 60)
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Fig. 6 Phenotypic analysis of recombinant Escherichia
coli (E. coli) FL178, FL179 and FL180. (A) The
fluorescent image of the recombinant E. coli FL178. (B)
The fluorescent image of the recombinant E. coli FL179.
(C) The image of the recombinant E. coli under the
normal condition.
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