
          MetGlnAlaGlyProAla
CGGCCGCCCGCGTTGATCTCGATCCCGCGAAATTAATACGACTCACTATAGGGGAATTGTGAGCGGATAACAATTCCCCTCTAGAAATAATTTTGTTTAACTTTAAGAAGGAGATATACCATGCAA
            AACTAGAGCTAGGGCGCTTTAATTATGCTGAGTGATATCCCCTTAACACTCGCCTATTGTTAAGGGGAGATCTTTATTAAAACAAATTGAAATTCTTCCTCTATATGGTACGTTCGCCCGGGCCGG

T7 promoter lac operator rbsXba I

LICDuet Gene1DOWN
Primer

BsaB I Ase I
Sfc I BsrB I

TB389 0903LIC Duet Minimal Adaptor
The LIC DuetTM Adaptors are designed to facilitate the efficient, simultaneous cloning of two protein

coding sequences (ORFs) into an E. coli Ek/LIC vector without the need for restriction digestion or lig-
ation. The adaptor possesses asymmetric, GC-rich 12-base overhangs on each end. One end anneals to
the region encoding the C-terminus of ORF-1 and the other end anneals to the region encoding the N-
terminus of ORF-2. The inserts are created using specifically designed primers for amplification, fol-
lowed by a post-PCR processing step to create 12-base overhangs compatible with the adaptor (dia-
gram below, see also TB384 LIC Duet Adaptor Kits). 

The LIC Duet Minimal Adaptor carries a T7lac promoter, ribosome binding sequence (rbs), and ATG
(Met) start codon (translation initiation site of ORF-2). Annealed ORF-1/adaptor/ORF-2 complexes are
annealed to a Novagen Ek/LIC vector designed for expression in E. coli to generate a dual ORF recom-
binant (see TB163 Ek/LIC Vector Kits). Unique sites are shown on the linear map below.

LIC Duet Minimal Adaptor sequence landmarks
T7 promoter 34–50
lac operator 55–75
T7 transcription start 51
ATG start codon 121–123

LIC Duet Minimal Adaptor
(total length 138 b, 114 bp plus 12 b ssDNA ends)

Cat. No.
LIC Duet Minimal Adaptor 71362-3
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Novagen

Generation of ORF 1 and ORF 2 PCR products

+ T4 DNA polymerase
+ dATP

annealing of
processed fragments

S-Ek/LIC ORF 1 primer

AS-LIC Duet ORF 1 primer AS-Ek/LIC ORF 2 primer

                Met
Asp Asp Asp Lys Ile
GAC GAC GAC AAG AT
CTG CTG CTG TTC TA

End
TAA GAACGGCCGCCCGCG
ATT CTTGCCGGCGGGCGCORF 1

Ala Gly Pro Ala Leu
GCG GGC CCG GCC TTG
                AAC

End
TAA GA
ATT CTGGCCCGAAGAGGAG

                Met
Asp Asp Asp Lys Ile
GAC GAC GAC AAG AT
                 A

End
TAA GAA
ATT CTTGCCGGCGGGCGC

End
TAA GAA
ATT CTTGCCGGCGGGCGC

                Met
Asp Asp Asp Lys Ile
GAC GAC GAC AAG AT
                 A

Asp
GAT
CTA CTG CTG CTG TTC T

End
TAA GACCGGGCTTCTCCTC
ATT CTGGCCCGAAGAGGAG

Ala Gly Pro Ala Leu
GCG GGC CCG GCC TTG
                AAC

End
TAA GA
ATT CTGGCCCGAAGAGGAG

Ek/LIC Vector

ORF 1

ORF 2

S-LIC Duet ORF 2 primer
Ala Gly Pro Ala Leu
GCG GGC CCG GCC TTG
CGC CCG GGC CGG AAC

ORF 2

CCGGGCTTCTCCTCAAATC
              TTTAG

ORF 2LIC Duet Adaptor

fusion tag

Gln
Lys
 AA
 TT CGC CCG GGC CGG

CGGCCGCCCGCGTTG
AAC

lac operatorT7 promoter rbs ATG

ORF 1

enterokinase

S: sense strand
AS: antisense strand
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Novagen

Enzyme # Sites Locations
ApaI 1 133
AseI 1 33
BanII 1 133
Bme1580I 1 133
BsaBI 1 19
BsiEI 1 4
Bsp1286I 1 133
BsrBI 1 63
EaeI 1 1
EagI 1 1
PspOMI 1 129
SfcI 1 46
XbaI 1 80

Enzymes that do not cut LIC Duet Minimal Adaptor:
AarI AatII Acc65I AccI AclI
AfeI AflII AflIII AgeI AhdI
AleI AloI AlwNI ApaLI AscI
AsiSI AvaI AvrII BaeI BamHI
BanI BbeI BbsI BbvCI BceAI
BcgI BciVI BclI BfrBI BglI
BglII BlpI BmgBI BmrI BmtI
BplI BpmI Bpu10I BpuEI BsaAI
BsaHI BsaI BsaWI BsaXI BseRI
BseYI BsgI BsiHKAI BsiWI BsmAI
BsmBI BsmFI BsmI BspCNI BspEI
BspHI BspLU11I BspMI BsrDI BsrFI
BsrGI BssHII BssSI Bst1107I BstAPI
BstBI BstEII BstXI BstYI BstZ17I
Bsu36I BtgI BtrI BtsI ClaI
DraI DraIII DrdI EarI EciI
Ecl136II Eco57I Eco57MI EcoICRI EcoNI
EcoO109I EcoRI EcoRV FalI FseI
FspAI FspI HaeII HincII HindIII
HpaI KasI KpnI MfeI MluI
MscI MslI NaeI NarI NcoI
NdeI NgoMIV NheI NotI NruI
NsiI NspI NspV PacI PciI
PflMI PfoI PinAI PmeI PmlI
PpiI PpuMI PshAI PsiI PsrI
PstI PvuI PvuII RsrII SacI
SacII SalI SanDI SapI SbfI
ScaI SexAI SfiI SfoI SgrAI
SmaI SmlI SnaBI SpeI SphI
SrfI Sse8387I SspI StuI StyI
SwaI TaqII TatI TspGWI Tth111I
XcmI XhoI XmaI XmnI ZraI

LIC Duet Minimal Adaptor Restriction Sites TB389  0903


