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Functional study of two signal peptides derived from Petunia
(Petunia x hybrida) and Spinach (Spinacia oleracea) in order to
transfer recombinant proteins to chloroplast

Adigozali Behrouz M., Mousavi* A. and Salmanian A.H.
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(NIGEB), Tehran, I.R. of Iran

Abstract

Signal peptides can be used to effectively transfer recombinant proteins into chloroplast
for their appropriate functionality or storage. In this study, the efficiency of candidate
signal peptides was studied using in silico and in vitro approaches. At first, the cleavage
sites, ability to transport into chloroplast, and hydrophobicity of 16 :signal peptides
were analyzed by bioinformatic tools. The secondary structures of the transcripts of
reporter gene fused to these signal peptides were also predicted. In the next step, signal
peptides of epsps and pcaD genes, respectively from petunia) Petunia x hybrida (and
spinach) Spinacia oleracea (were cloned using specific primers .p-glucuronidase gene
and each signal peptides coding sequences were fused together. The resulting fragments
were then transferred by Agrobacterium tumefaciens and over-expressed in tobacco
)Nicotiana tabacum (as a model plant. Chloroplasts were extracted from transgenic
young and green leaves and B-glucuronidase activity was assayed qualitatively and
quantitatively. The results showed that GUS was present and active in chloroplasts and
the epsps signal peptide was more effective than pcaD in transferring the target protein.
In conclusion, we can speculate that the identified signal sequences have the potential to
transfer recombinant proteins into plastids for more effectiveness or for storage and
extraction purposes.

Keywords: Chloroplast, Signal Peptide, Gene Transformation, Spinacia oleracea,
SOEing PCR



