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Transplastomic plants are capable to accumulate the significant amounts (up to 70%
of TSP) of target recombinant proteins in tissues. However, the production of such forms
is severely limited by the low yield of initial transformants. This problem requires the
development and optimization of new approaches to the delivery of transgenes into chlo-
roplasts and an increase in the frequency of their integration into the plastome. Transpla-
stomic tobacco plants expressing the gfp reporter gene and the aadA selectable marker
under the control of the PrrnG10L promoter and the TpsbA terminator were obtained in
the laboratory of plant bioengineering. It is known that the selected promoter and inser-
tion region (between the tRNA genes of isoleucine and alanine) are capable to provide a
high yield of recombinant proteins in the leaves of transplastomic plants [1]. However,
the content of recombinant GFP in the leaves of the obtained transplastomic plants was
determined at the level of 0.12%, and the variability for this trait was minimal and ranged
from 0.09 to 0.16% of TSP. Insufficient accumulation of the target protein in transformants
is not associated with transcription disorders or the presence of non-transgenic copies
of the plastome. Probably, the low frequency of transformation and the lack of variability
between the transformants are the reasons that make it difficult to select highly produc-
tive forms. It is proposed to increase the efficiency of targeted delivery of genetic con-
structs to plastids using single-walled carbon nanotubes loaded with recombinant DNA.
This process can also be facilitated by our proposed approach to increase the frequency
of DNA double-strand breaks in target regions of the plastome through the use of the
CRISPR-Cas9 genome editing system.

This work was supported by the Russian Science Foundation grant No. 23-24-00545.
Keywords: chloroplasts; plastome; transformation; editing; carbon nanotubes.
REFERENCES
1. Rozov SM, Sidorchuk YuV, Deineko EV. Transplastomic Plants: Problems of Pro-

duction and Their Solution. Russian Journal of Plant Physiology. 2022;69(2):132-141.
DOI: 10.1134/S1021443722020157


https://doi.org/10.17816/ecogen568520
https://doi.org/10.1134/S1021443722020157
https://crossmark.crossref.org/dialog/?doi=10.17816/ecogen568520&domain=PDF&date_stamp=2023-12-04
https://crossmark.crossref.org/dialog/?doi=10.17816/ecogen568520&domain=PDF&date_stamp=2023-12-04

JKONOrmyecKan reHeTunKka /
Vol.21(Supplement) 2023 Ecological genetics

AUTHORS' INFO

Yuriy V. Sidorchuk, PhD, Researcher, Laboratory of Plant Bioengineering; Institute of Cytology and Ge-
netics Siberian Branch, Novosibirsk, Russia; ORCID: 0000-0003-0746-8039; eLibrary SPIN: 1556-5087;
e-mail: sidorch@bionet.nsc.ru

Pavel A. Belavin, PhD, Researcher, Laboratory of Plant Bioengineering; Institute of Cytology and
Genetics Siberian Branch, Novosibirsk, Russia; ORCID: 0000-0001-5423-5591

Alla A. Zagorskaya, Researcher, Laboratory of Plant Bioengineering; Institute of Cytology and Genetics
Siberian Branch, Novosibirsk, Russia; ORCID: 0000-0002-2746-3529; e-mail: zagorska@bionet.nsc.ru

Elena S. Khairulina, Student, Laboratory of Plastid Genome Modification; Institute of Cytology and
Genetics Siberian Branch, Novosibirsk, Russia; e-mail: khajrulinaes@bionet.nsc.ru

Elena V. Deineko, Dr. Sci., Chief Researcher, Professor, Head, Laboratory of Plant Bioengineering;
Institute of Cytology and Genetics Siberian Branch, Novosibirsk, Russia; ORCID: 0000-0003-3567-4227;
eLibrary SPIN: 6168-4381; e-mail: deineko@bionet.nsc.ru


https://orcid.org/0000-0003-0746-8039
https://www.elibrary.ru/author_profile.asp?spin=1556-5087
mailto:sidorch@bionet.nsc.ru
https://orcid.org/0000-0001-5423-5591
https://orcid.org/0000-0002-2746-3529
mailto:zagorska@bionet.nsc.ru
mailto:khajrulinaes@bionet.nsc.ru
https://orcid.org/0000-0003-3567-4227
https://www.elibrary.ru/author_profile.asp?spin=6168-4381
mailto:deineko@bionet.nsc.ru

