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During the last decades the possibility of peptides to deliver various types of cargo-

molecules has been widely studied [M.S. Akhtar et al., 2012]. In contrast to antibodies and viral 

delivery vectors the peptides are tends to cause no adverse effects [A.G. Cheetham et al., 2016] and 

have lower immunogenicity [M. Shadidi et al., 2003]. 

pH-low insertion peptide (pHLIP) - a water-soluble membrane peptide that at slightly acidic 

pH (<7.0) inserts into the cell membrane and forms a stable transmembrane alpha-helix [D. 

Weerakkody et al., 2013]. This property serves as a basis for pHLIP technology for cancer 

diagnosis and treatment [O.A. Andreev et al., 2010]. 

The aim of the study was to obtain recombinant plasmid for the pHLIP production in 

Escherichia coli. 

For the peptide cloning the pET32a(+) vector (Novagen, Darmstadt) and E.coli XL1-blue 

strain (Evrogen, Moscow) were chosen. Pair of oligonucleotides encoding target peptide was 

synthesized (SibEnzyme, Novosibirsk) and amplified using PCR method. The cloning procedure 

was provided according to standard methods and protocols. Restriction, dephosphorilation, ligation 

were performed according to manufacturer’s instructions (SibEnzyme, Novosibirsk), plasmid 

isolation and purification were performed using «Plasmid miniprep» and «Cleanup standard» kits 

respectively (Evrogen, Moscow). The correspondence of the cloned DNA fragment encoding the 

peptide as expected is confirmed by sequencing (Scientific Research Institute of Medical Genetics, 

Tomsk). Expression of peptide was provided in the E.coli Rossetta DE3 pLysS strain in various 

induction conditions (temperature at 25℃ and 37℃ and IPTG concentrations ranging from 0.5 to 1 

mM). The fusion protein thioredoxin (Trx) - pHLIP was analyzed using SDS-PAGE (Laemmli, 

1970). The yield of the fusion protein within the total protein has been determined via processing of 

SDS-PAGE electropherogram by the densitometry software GeneTools (Synegene). 

As a result of study recombinant vector pET32a(+) encoding pHLIP in fusion with 

thioredoxin was obtained. It was found that optimal conditions for recombinant fusion protein Trx-

pHLIP expression in E.coli Rossetta DE3 pLysS is 25℃ and 0.5 mM IPTG according SDS-PAGE. 

At optimal conditions the expression level achieved more than 50% from total protein. 
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