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Restriction Maps

pTWIN1

pTWINT is an E. coli plasmid cloning vector designed for
recombinant protein expression, labeling, and cyclization using
the IMPACT-TWIN Kit (NEB #E6901) (1). It contains the pMB1
origin of replication from pBR322 and is maintained at a similar
copy number to pBR322; in addition, pTWINT also contains an
M13 origin of replication.

The multiple cloning site (MCS) is positioned to allow
translational fusion of an intein tag to the N-terminus, C-
terminus, or both, of the cloned target protein. The mini-inteins
encoded by pTWINT, the Ssp DnaB intein and the Mxe GyrA
intein, cleave the peptide bond at their C- and N-termini,
respectively (1-4). The chitin binding domain (CBD) from

B. circulans, fused to each intein, facilitates purification of the
intein-target protein precursor.

Transcription of the intein tags is controlled by the inducible T7
promoter, requiring E. coli strains containing integrated copies
of the T7 RNA polymerase gene [e.g., NEB #C2566, #C2833 or
BL21(DE3)] for expression. Basal expression from the T7 pro-
moter is minimized by the binding of the Lac repressor, encoded
by the /ac/ gene, to the /ac operator immediately downstream

of the T7 promoter (5). Translation of the intein tags utilizes the
translation initiation signal (Shine Dalgarno sequence) from the
strongly expressed T7 gene 10 protein (¢10).

pTWIN2 is identical to pTWIN1 except the Mih RIR1 intein is
substituted for the Mxe GyrA intein (6). The MCS of both vectors
are shown on the opposite page; the N-terminal cysteine residues
(“Cys,") of the downstream inteins are shaded.

Enzymes with unique restriction sites are shown in bold type
and enzymes with two restriction sites are shown in regular type.
Location of sites of all NEB restriction enzymes can be found on
the NEB web site (choose Technical Reference > DNA Sequences
and Maps). Restriction site coordinates refer to the position of the
5’-most base on the top strand in each recognition sequence.

Open reading frame (ORF) coordinates are in the form
"translational start — translational stop”; numbers refer to
positions on the top (clockwise) strand, regardless of the direction
of transcription and include the start and stop codons. Component
genes or regions of fusion ORFs are indented below the ORF itself.

pMB1 origin of replication coordinates include the region from the
-35 promoter sequence of the RNAII transcript to the RNA/DNA
switch point. For the M13 origin, the arrow shows the direction

of synthesis of the (+) strand, which gets packaged into phage
particles. bla (Ap™) gene coordinates include the signal sequence.

Stul 7062 pgyp 7208

Agel 7048
SgrAl 6957

Sacll 6798

Sapl 6437 Bsml 6769
PaeR7I - Tlil - Xhol 6430 Aatll - Zral 6688
PspXI 6429 BsiWI 6628
EcoRI 6424 Spel 6462

Notl 6416

Neol 6410 MCS

Sapl 6404

Nrul 6377
BseRI 6243

BmtI - Nhel 5971

Ndel 5722
Xbal 5683
BsaBI 5618
Pmel 5606

BstEIl 3916

Apal - PspOMI 3891
BssHII 3687

Ssp DnaB Intein Forward Primer ——

BamHI 7239
Blpl 7291
Ec001091 7318

Scal 444
Pvul 555

Fspl 702

Swal 1096

Psil 1194

Pcil 2310

Afel 3194
Kasl - Narl - Sfol 3459
Hpal 3594

EcoRV 3650

Nrul

. .ACTGGGACTCCATCGTTTCTATTACGGAGACTGGAGTCGAAGAGGTTTTTGATTTGACTGTGCCAGGACCACATAACTTTGTCGCGAAT

Sszbuabintein sapI Ncol Notl

EcoRI Xhol Sapl

Ssp DnaB Intein Vv A N

‘Mxe or Mth Intein (below)

GACATCATTGTACACAAC GGAAGAGCCATGGGCGGCCGCGAATTCCTCGAGGGCTCTTCC

DI I V H N

Spel

G R AMG G R E

L E G S S

<—— Mxe Intein Reverse Primer

vT(;‘-C ATCACGGGAGATGCACTAGTTGCCCTACCCGAGGGCGAGTCGGTACGCATCGCCGACATCGTGCC. ..

PIWINI C 1T 6D A

Mxe GyrA intein

PTWIN2
© vV S G D T

Mth RIR1 intein

Mxe GyrA Intein

<—— Mth RIR1 Intein Reverse Primer

vTGC GTATCCGGTGACACCATTGTAATGACTAGTGGCGGTCCGCGCACTGTGGCTGAACTGGAGGGCAAACCGTTCACC. . .
Mth RIRL Intein

Dralll 1319

AlwNI 1896

BstZ171 2480

PAIFI - Tth1111 2504

Sequence file available at www.neb.com
See page 164 for ordering information.

Feature
bla (Ap?) 140-1000
M13 origin 1042-1555
origin 1666-2254
rop 2814-2623
lacl 4453-3371
T7 promoter 5637-5654
expression ORF  5725-7227
CBD 5725-5901
SspDnaB intein  5941-6402
MCS 6403-6444
Mxe GyrA intein  6445-7038
CBD 7069-7227

ori = origin of replication
Ap = ampicillin

Coordinates Source

Tn3

M13

pMB1

pMB1

E. coli

T7

B. circulans
Synechocystis sp.
M. xenopi

B. circulans

There are no restriction sites for the following
enzymes: Aarl(x), Acco51, AfII, Alel, Ascl,
AsiSI, AvrIl, Bael, BbvCl, Bglll, BmgBI,
Bpul01, BspDI, BstBI, Bsu361, Clal, CspCl, Fsel,
FspAI(x), HindI1I, I-Ceul, I-Scel, Kpnl, Mscl,
Nsil, PI-Pspl, PI-Scel, Pacl, Pmll, PpuMI,
Rsrll, Sacl, SanDI(x), Sbfl, SexAl, Sfil, Smal,

SnaBl, Srfl(x), TspMI, Xmal

(x) = enzyme not available from NEB
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