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pSmart Ⅳ

1. Product Description
The NusA protein in Escherichia coli functions as an anti-termination factor for transcription, with a size of approximately 55 kDa. It
exhibits excellent water solubility and, as an endogenous protein of E. coli, achieves extremely high expression levels. Researchers have
utilized the NusA fusion expression system to test the expression of human proteins such as γ-IFN and IL-3 in E. coli, successfully
obtaining soluble products. Similarly, we have achieved soluble expression of RNase inhibitors using NusA. Furthermore, NusAmay also
contribute to stabilizing transcription. The pSmart Ⅳ vector is a modification of the pET-28a vector, primarily achieved by cloning the
NusA tag protein into the pET-28a vector. This modification preserves the overall structure and the multiple cloning sites of the original
vector.

Fig.1. Schematic diagram

2. Multiple Cloning Site (MCS)
N-terminal-his6
ATGGGCAGCAGCCATCATCATCATCATCACAGCAGCGGCCTGGTGCCGCGCGGCAGCCATATGAACAAAGAAATTTTGGCTGTAGTT
GAAGCCGTATCCAATGAAAAGGCGCTACCTCGCGAGAAGATTTTCGAAGCATCGGAAAGCGCGCTGGCGACAGCAACAAAGAAAAA
ATATGAACAAGAGATCGACGTCCGCGTACAGATCGATCGCAAAAGCGGTGATTTTGACACTTTCCGTCGCTGGTTAGTTGTTGATGAA
GTCACCCAGCCGACCAAGGAAATCACCCTTGAAGCCGCACGTTATGAAGATGAAAGCCTGAACCTGGGCGATTACGTTGAAGATCA
GATTGAGTCTGTTACCTTTGACCGTATCACTACCCAGACGGCAAAACAGGTTATCGTGCAGAAAGTGCGTGAAGCCGAACGTGCGAT
GGTGGTTGATCAGTTCCGTGAACACGAAGGTGAAATCATCACCGGCGTGGTGAAAAAAGTAAACCGCGACAACATCTCTCTGGATCT
GGGCAACAACGCTGAAGCCGTGATCCTGCGCGAAGATATGCTGCCGCGTGAAAACTTCCGCCCTGGCGACCGCGTTCGTGGCGTG
CTCTATTCCGTTCGCCCGGAAGCGCGTGGCGCGCAACTGTTCGTCACTCGTTCCAAGCCGGAAATGCTGATCGAACTGTTCCGTATT
GAAGTGCCAGAAATCGGCGAAGAAGTGATTGAAATTAAAGCAGCGGCTCGCGATCCGGGTTCTCGTGCGAAAATCGCGGTGAAAAC
CAACGATAAACGTATCGATCCGGTAGGTGCTTGCGTAGGTATGCGTGGCGCGCGTGTTCAGGCGGTGTCTACTGAACTGGGTGGCG
AGCGTATCGATATCGTCCTGTGGGATGATAACCCGGCGCAGTTCGTGATTAACGCAATGGCACCGGCAGACGTTGCTTCTATCGTGG
TGGATGAAGATAAACACACCATGGACATCGCCGTTGAAGCCGGTAATCTGGCGCAGGCGATTGGCCGTAACGGTCAGAACGTGCGT
CTGGCTTCGCAACTGAGCGGTTGGGAACTCAACGTGATGACCGTTGACGACCTGCAAGCTAAGCATCAGGCGGAAGCGCACGCAG
CGATCGACACCTTCACCAAATATCTCGACATCGACGAAGACTTCGCGACTGTTCTGGTAGAAGAAGGCTTCTCGACGCTGGAAGAAT
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TGGCCTATGTGCCGATGAAAGAGCTGTTGGAAATCGAAGGCCTTGATGAGCCGACCGTTGAAGCACTGCGCGAGCGTGCTAAAAAT
GCACTGGCCACCATTGCACAGGCCCAGGAAGAAAGCCTCGGTGATAACAAACCGGCTGACGATCTGCTGAACCTTGAAGGGGTAGA
TCGTGATTTGGCATTCAAACTGGCCGCCCGTGGCGTTTGTACGCTGGAAGATCTCGCCGAACAGGGCATTGATGATCTGGCTGATAT
CGAAGGGTTGACCGACGAAAAAGCCGGAGCACTGATTATGGCTGCCCGTAATATTTGCTGGTTCGGTGACGAAGCGGAAAACCTGT
ATTTTCAGGGA↓GGATCCGAATTCGAGCTCCGTCGACAAGCTTGCGGCCGCACTCGAGCACCACCACCACCACCACTGA
multi-clonal sites(BamHi, EcoRI, SacI, SalI, HindIII, NotI, XhoI) C-terminal-his6

The reading frame of the access protein should coincide with the cipher frame of NusA and the upstream cleavage sites can be selected
as BamHI, EcoRI, and SacI.

3. Protease cleavage site
mgsshhhhhhssglvprgshmnkeilavveavsnekalprekifeasesalatatkkkyeqeidvrvqidrksgdfdtfrrwlvvdevtqptkeitleaaryedeslnlgdyvedqiesvtfdrittqt
akqvivqkvreaeramvvdqfrehegeiitgvvkkvnrdnisldlgnnaeavilredmlprenfrpgdrvrgvlysvrpeargaqlfvtrskpemlielfrievpeigeevieikaaardpgsrakiavk
tndkridpvgacvgmrgarvqavstelggeridivlwddnpaqfvinamapadvasivvdedkhtmdiaveagnlaqaigrngqnvrlasqlsgwelnvmtvddlqakhqaeahaaidtftkyl
didedfatvlveegfstleelayvpmkelleiegldeptvealreraknalatiaqaqeeslgdnkpaddllnlegvdrdlafklaargvctledlaeqgiddladiegltdekagalimaarnicwfgde
aenlyfq↓ggse

The N-terminal His6-tag can be used for nickel column purification, and the C-terminal His6-tag can optionally be used, if not required, by
adding a stop codon in front of it.N-fusion protein can be excised by TEV protease, and the recognition sequence is:
Glu-ASN-LEu-tyr-Ph-GLN ↓Gly arrow position is the final cut point of protease. If BamHI is used to access nucleic acid sequence, after
the protease excises the label, three redundant amino acid residues of Gly-Gly-Ser will be found at the N-end of the target protein. Note:
The first amino acid downstream of the standard protease cleavage site is Gly to ensure incision.

4. Sequencing Primer
The use of any general primers with pET-28a vectors is acceptable, but the sequencing primers T7-Pro or T7-Ter that are far away from
the target protein are recommended here to obtain more reliable sequencing information.

5. Complete vector sequence
The nucleic acid sequence of NusA and its location in the vector are marked in green. (Inverse complementation)
ATCCGGATATAGTTCCTCCTTTCAGCAAAAAACCCCTCAAGACCCGTTTAGAGGCCCCAAGGGGTTATGCTAGTTATTGCTCAGCGGT
GGCAGCAGCCAACTCAGCTTCCTTTCGGGCTTTGTTAGCAGCCGGATCTCAGTGGTGGTGGTGGTGGTGCTCGAGTGCGGCCGCA
AGCTTGTCGACGGAGCTCGAATTCGGATCCTCCCTGAAAATACAGGTTTTCCGCTTCGTCACCGAACCAGCAAATATTACGGGCAGC
CATAATCAGTGCTCCGGCTTTTTCGTCGGTCAACCCTTCGATATCAGCCAGATCATCAATGCCCTGTTCGGCGAGATCTTCCAGCGTA
CAAACGCCACGGGCGGCCAGTTTGAATGCCAAATCACGATCTACCCCTTCAAGGTTCAGCAGATCGTCAGCCGGTTTGTTATCACCG
AGGCTTTCTTCCTGGGCCTGTGCAATGGTGGCCAGTGCATTTTTAGCACGCTCGCGCAGTGCTTCAACGGTCGGCTCATCAAGGCC
TTCGATTTCCAACAGCTCTTTCATCGGCACATAGGCCAATTCTTCCAGCGTCGAGAAGCCTTCTTCTACCAGAACAGTCGCGAAGTCT
TCGTCGATGTCGAGATATTTGGTGAAGGTGTCGATCGCTGCGTGCGCTTCCGCCTGATGCTTAGCTTGCAGGTCGTCAACGGTCATC
ACGTTGAGTTCCCAACCGCTCAGTTGCGAAGCCAGACGCACGTTCTGACCGTTACGGCCAATCGCCTGCGCCAGATTACCGGCTTC
AACGGCGATGTCCATGGTGTGTTTATCTTCATCCACCACGATAGAAGCAACGTCTGCCGGTGCCATTGCGTTAATCACGAACTGCGC
CGGGTTATCATCCCACAGGACGATATCGATACGCTCGCCACCCAGTTCAGTAGACACCGCCTGAACACGCGCGCCACGCATACCTAC
GCAAGCACCTACCGGATCGATACGTTTATCGTTGGTTTTCACCGCGATTTTCGCACGAGAACCCGGATCGCGAGCCGCTGCTTTAAT
TTCAATCACTTCTTCGCCGATTTCTGGCACTTCAATACGGAACAGTTCGATCAGCATTTCCGGCTTGGAACGAGTGACGAACAGTTGC
GCGCCACGCGCTTCCGGGCGAACGGAATAGAGCACGCCACGAACGCGGTCGCCAGGGCGGAAGTTTTCACGCGGCAGCATATCT
TCGCGCAGGATCACGGCTTCAGCGTTGTTGCCCAGATCCAGAGAGATGTTGTCGCGGTTTACTTTTTTCACCACGCCGGTGATGATT
TCACCTTCGTGTTCACGGAACTGATCAACCACCATCGCACGTTCGGCTTCACGCACTTTCTGCACGATAACCTGTTTTGCCGTCTGG
GTAGTGATACGGTCAAAGGTAACAGACTCAATCTGATCTTCAACGTAATCGCCCAGGTTCAGGCTTTCATCTTCATAACGTGCGGCTT
CAAGGGTGATTTCCTTGGTCGGCTGGGTGACTTCATCAACAACTAACCAGCGACGGAAAGTGTCAAAATCACCGCTTTTGCGATCGA
TCTGTACGCGGACGTCGATCTCTTGTTCATATTTTTTCTTTGTTGCTGTCGCCAGCGCGCTTTCCGATGCTTCGAAAATCTTCTCGCG
AGGTAGCGCCTTTTCATTGGATACGGCTTCAACTACAGCCAAAATTTCTTTGTTCATATGGCTGCCGCGCGGCACCAGGCCGCTGCT
GTGATGATGATGATGATGGCTGCTGCCCATGGTATATCTCCTTCTTAAAGTTAAACAAAATTATTTCTAGAGGGGAATTGTTATCCGCTC
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ACAATTCCCCTATAGTGAGTCGTATTAATTTCGCGGGATCGAGATCTCGATCCTCTACGCCGGACGCATCGTGGCCGGCATCACCGG
CGCCACAGGTGCGGTTGCTGGCGCCTATATCGCCGACATCACCGATGGGGAAGATCGGGCTCGCCACTTCGGGCTCATGAGCGCT
TGTTTCGGCGTGGGTATGGTGGCAGGCCCCGTGGCCGGGGGACTGTTGGGCGCCATCTCCTTGCATGCACCATTCCTTGCGGCGG
CGGTGCTCAACGGCCTCAACCTACTACTGGGCTGCTTCCTAATGCAGGAGTCGCATAAGGGAGAGCGTCGAGATCCCGGACACCAT
CGAATGGCGCAAAACCTTTCGCGGTATGGCATGATAGCGCCCGGAAGAGAGTCAATTCAGGGTGGTGAATGTGAAACCAGTAACGTT
ATACGATGTCGCAGAGTATGCCGGTGTCTCTTATCAGACCGTTTCCCGCGTGGTGAACCAGGCCAGCCACGTTTCTGCGAAAACGC
GGGAAAAAGTGGAAGCGGCGATGGCGGAGCTGAATTACATTCCCAACCGCGTGGCACAACAACTGGCGGGCAAACAGTCGTTGCT
GATTGGCGTTGCCACCTCCAGTCTGGCCCTGCACGCGCCGTCGCAAATTGTCGCGGCGATTAAATCTCGCGCCGATCAACTGGGTG
CCAGCGTGGTGGTGTCGATGGTAGAACGAAGCGGCGTCGAAGCCTGTAAAGCGGCGGTGCACAATCTTCTCGCGCAACGCGTCAG
TGGGCTGATCATTAACTATCCGCTGGATGACCAGGATGCCATTGCTGTGGAAGCTGCCTGCACTAATGTTCCGGCGTTATTTCTTGAT
GTCTCTGACCAGACACCCATCAACAGTATTATTTTCTCCCATGAAGACGGTACGCGACTGGGCGTGGAGCATCTGGTCGCATTGGGT
CACCAGCAAATCGCGCTGTTAGCGGGCCCATTAAGTTCTGTCTCGGCGCGTCTGCGTCTGGCTGGCTGGCATAAATATCTCACTCGC
AATCAAATTCAGCCGATAGCGGAACGGGAAGGCGACTGGAGTGCCATGTCCGGTTTTCAACAAACCATGCAAATGCTGAATGAGGG
CATCGTTCCCACTGCGATGCTGGTTGCCAACGATCAGATGGCGCTGGGCGCAATGCGCGCCATTACCGAGTCCGGGCTGCGCGTT
GGTGCGGATATCTCGGTAGTGGGATACGACGATACCGAAGACAGCTCATGTTATATCCCGCCGTTAACCACCATCAAACAGGATTTTC
GCCTGCTGGGGCAAACCAGCGTGGACCGCTTGCTGCAACTCTCTCAGGGCCAGGCGGTGAAGGGCAATCAGCTGTTGCCCGTCT
CACTGGTGAAAAGAAAAACCACCCTGGCGCCCAATACGCAAACCGCCTCTCCCCGCGCGTTGGCCGATTCATTAATGCAGCTGGCA
CGACAGGTTTCCCGACTGGAAAGCGGGCAGTGAGCGCAACGCAATTAATGTAAGTTAGCTCACTCATTAGGCACCGGGATCTCGAC
CGATGCCCTTGAGAGCCTTCAACCCAGTCAGCTCCTTCCGGTGGGCGCGGGGCATGACTATCGTCGCCGCACTTATGACTGTCTTC
TTTATCATGCAACTCGTAGGACAGGTGCCGGCAGCGCTCTGGGTCATTTTCGGCGAGGACCGCTTTCGCTGGAGCGCGACGATGAT
CGGCCTGTCGCTTGCGGTATTCGGAATCTTGCACGCCCTCGCTCAAGCCTTCGTCACTGGTCCCGCCACCAAACGTTTCGGCGAGA
AGCAGGCCATTATCGCCGGCATGGCGGCCCCACGGGTGCGCATGATCGTGCTCCTGTCGTTGAGGACCCGGCTAGGCTGGCGGG
GTTGCCTTACTGGTTAGCAGAATGAATCACCGATACGCGAGCGAACGTGAAGCGACTGCTGCTGCAAAACGTCTGCGACCTGAGCA
ACAACATGAATGGTCTTCGGTTTCCGTGTTTCGTAAAGTCTGGAAACGCGGAAGTCAGCGCCCTGCACCATTATGTTCCGGATCTGC
ATCGCAGGATGCTGCTGGCTACCCTGTGGAACACCTACATCTGTATTAACGAAGCGCTGGCATTGACCCTGAGTGATTTTTCTCTGGT
CCCGCCGCATCCATACCGCCAGTTGTTTACCCTCACAACGTTCCAGTAACCGGGCATGTTCATCATCAGTAACCCGTATCGTGAGCAT
CCTCTCTCGTTTCATCGGTATCATTACCCCCATGAACAGAAATCCCCCTTACACGGAGGCATCAGTGACCAAACAGGAAAAAACCGC
CCTTAACATGGCCCGCTTTATCAGAAGCCAGACATTAACGCTTCTGGAGAAACTCAACGAGCTGGACGCGGATGAACAGGCAGACAT
CTGTGAATCGCTTCACGACCACGCTGATGAGCTTTACCGCAGCTGCCTCGCGCGTTTCGGTGATGACGGTGAAAACCTCTGACACA
TGCAGCTCCCGGAGACGGTCACAGCTTGTCTGTAAGCGGATGCCGGGAGCAGACAAGCCCGTCAGGGCGCGTCAGCGGGTGTTG
GCGGGTGTCGGGGCGCAGCCATGACCCAGTCACGTAGCGATAGCGGAGTGTATACTGGCTTAACTATGCGGCATCAGAGCAGATTG
TACTGAGAGTGCACCATATATGCGGTGTGAAATACCGCACAGATGCGTAAGGAGAAAATACCGCATCAGGCGCTCTTCCGCTTCCTC
GCTCACTGACTCGCTGCGCTCGGTCGTTCGGCTGCGGCGAGCGGTATCAGCTCACTCAAAGGCGGTAATACGGTTATCCACAGAAT
CAGGGGATAACGCAGGAAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTT
CCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGATACC
AGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCG
GGAAGCGTGGCGCTTTCTCATAGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGA
ACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGG
CAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTAC
ACTAGAAGGACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAA
ACCACCGCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTT
CTACGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGGGATTTTGGTCATGAACAATAAAACTGTCTGCTTACATAAACAGTA
ATACAAGGGGTGTTATGAGCCATATTCAACGGGAAACGTCTTGCTCTAGGCCGCGATTAAATTCCAACATGGATGCTGATTTATATGGG
TATAAATGGGCTCGCGATAATGTCGGGCAATCAGGTGCGACAATCTATCGATTGTATGGGAAGCCCGATGCGCCAGAGTTGTTTCTGA
AACATGGCAAAGGTAGCGTTGCCAATGATGTTACAGATGAGATGGTCAGACTAAACTGGCTGACGGAATTTATGCCTCTTCCGACCAT
CAAGCATTTTATCCGTACTCCTGATGATGCATGGTTACTCACCACTGCGATCCCCGGGAAAACAGCATTCCAGGTATTAGAAGAATATC
CTGATTCAGGTGAAAATATTGTTGATGCGCTGGCAGTGTTCCTGCGCCGGTTGCATTCGATTCCTGTTTGTAATTGTCCTTTTAACAGC
GATCGCGTATTTCGTCTCGCTCAGGCGCAATCACGAATGAATAACGGTTTGGTTGATGCGAGTGATTTTGATGACGAGCGTAATGGCT
GGCCTGTTGAACAAGTCTGGAAAGAAATGCATAAACTTTTGCCATTCTCACCGGATTCAGTCGTCACTCATGGTGATTTCTCACTTGA
TAACCTTATTTTTGACGAGGGGAAATTAATAGGTTGTATTGATGTTGGACGAGTCGGAATCGCAGACCGATACCAGGATCTTGCCATCC
TATGGAACTGCCTCGGTGAGTTTTCTCCTTCATTACAGAAACGGCTTTTTCAAAAATATGGTATTGATAATCCTGATATGAATAAATTGCA
GTTTCATTTGATGCTCGATGAGTTTTTCTAAGAATTAATTCATGAGCGGATACATATTTGAATGTATTTAGAAAAATAAACAAATAGGGGT
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TCCGCGCACATTTCCCCGAAAAGTGCCACCTGAAATTGTAAACGTTAATATTTTGTTAAAATTCGCGTTAAATTTTTGTTAAATCAGCTC
ATTTTTTAACCAATAGGCCGAAATCGGCAAAATCCCTTATAAATCAAAAGAATAGACCGAGATAGGGTTGAGTGTTGTTCCAGTTTGGA
ACAAGAGTCCACTATTAAAGAACGTGGACTCCAACGTCAAAGGGCGAAAAACCGTCTATCAGGGCGATGGCCCACTACGTGAACCAT
CACCCTAATCAAGTTTTTTGGGGTCGAGGTGCCGTAAAGCACTAAATCGGAACCCTAAAGGGAGCCCCCGATTTAGAGCTTGACGGG
GAAAGCCGGCGAACGTGGCGAGAAAGGAAGGGAAGAAAGCGAAAGGAGCGGGCGCTAGGGCGCTGGCAAGTGTAGCGGTCACG
CTGCGCGTAACCACCACACCCGCCGCGCTTAATGCGCCGCTACAGGGCGCGTCCCATTCGCCA

6. Related Products
Product Cat. No. Size

pSmart Ⅳ SLP026 100 ng/μl，10 μl
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