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Figure 1. T1 generation of DARPIn G3 transplastomic tobacco plants. A) Vegetative plants resulting from lateral bud
growth in TO generation of transplastomic plants after decapitation, B) T1 generation from germinated seeds of TO
transplastomic plants in selection medium containing 500 mg/I spectinomycin/streptomycin, C) T1 generation from
germinated seeds of TO transplastomic plants in soil, D) Potted vegetative plants resulting from lateral bud growth.
Phenotypic comparison of E) wild-type and F) T1 generation of transplastomic tobacco plants
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Table 1. Sequences of primers used for primary confirmation of gene integration and homoplasmy
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P1 GCTGCTAGAGCTGGACAAGA 56.5
P2 TGTCCAATAAAAGCAGCTAAATGT 53.8
P3 AACTAAACACGAGGGTTGC 53
P4 AGTATTAGTTAGTGATCCCGAC 51.3
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Figure 2. PCR analysis with DARPin G3-specific primers in vegetative transplastomic plants (A), T1 generation from
germinated seeds of TO transplastomic plants under selection pressure (B) and T1 generation from germinated seeds of
TO transplastomic plants in soil (C). PCR analysis with flanking sequence primers in vegetative transplastomic plants
(D), T1 generation from germinated seeds of TO transplastomic plants under selection pressure (E) and T1 generation
from germinated seeds of TO transplastomic plants in soil (F). M: 1kb DNA sizer marker (Fermentas), WT: wild-type

tobacco plants, TO: TO generation of transplastomic plants, B1: Bulk DNA from seedling germinated in selection
medium, B2: Bulk DNA from seedling germinated in soil, V1-V9: vegetative transplastomic plants, T1/1-T1/9: T1

generation of transplastomic plants, C": DNA free reaction as the negative control.
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Figure 3. Physical map of tobacco chloroplastic genome in A) wild-type and B) transplastomic plants along with Bgll|
restriction site used in Southern blotting. rps7/12: ribosomal S12/7 protein encoding sequence, Nt-Prrn: ribosomal RNA
operon promoter from tobacco; T7g10 5" UTR: 5™ untranslated region of bacteriophage T7 gene 10; DARPin G3: coding
sequence of DARPin G3, TrrB: rmB 3" untranslated region from E. coli; PpsbA: promoter and 5" UTR of psbA gene;
aadA: aminoglycoside 3'- adenylytransferase gene; TpsbA: terminator of psbA gene. rr16: plastdial 16s rRNA encoding
sequence, P1-P4: annealing sites of used primers, prob: site of designed prob.
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Figure 4. Southern blotting of DARPin G3 transplastomic tobacco plants. M: Dig-labeled molecular marker VI,

WT: wild type tobacco plant, TO: TO generation of transplastomic tobacco plant, 1, 2: Vegetative plants resulting
from lateral bud growth in TO generation of transplastomic plants, 3, 4: T1 generation from germinated seeds of

TO transplastomic plants under selection pressure, 5, 6: T1 generation from germinated seeds of TO
transplastomic plants in soil.
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Figure 5. Expression and accumulation analysis of DARPin G3 in T1 generation of tobacco transplastomic
plants using chloroplastic total soluble protein. A) Western blot analysis under reduced condition, M: Prestained
molecular mass markers (PR911654, Sinaclone), TO: TO generation of transplastomic tobacco plant, 1:
Vegetative plants resulting from lateral bud growth in TO generation of transplastomic plants, 2: T1 generation
from germinated seeds of TO transplastomic plants under selection pressure, 3: T1 generation from germinated
seeds of TO transplastomic plants in soil, WT: wild type tobacco plant. The corresponding band of 15 kDa
indicates the DARPin G3 protein, B) ELISA analysis for the DARPin G3 content expressed in T1 generation of
transplastomic tobacco plants. Column indicate means + SE. Treatment with different letters have a statistically
significant difference (P< 5%).
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Abstract

Plastid engineering gives numerous benefits for the next generation of transgenic technology, consisting
of the convenient use of transgene stacking and the production of high expression levels of recombinant
proteins. Designed ankyrin repeat proteins (DARPIN) are relatively small non-immunoglobulin scaffold
proteins that bind to their specific target with high affinity. The G3 is a type of DARPIn designed to
bind to the HER2 tyrosine kinase receptor (human epidermal growth factor receptor 2). We previously
developed a bioprocess for the production of DARPin G3 in tobacco chloroplasts as an imaging agent in
HER2 over-expressed cancers. In this study, we analyzed the expression and homoplasmic stability of
DARPin G3 gene in vegetative and generative T1 generation of transplastomic tobacco plants. The
presence of DARPin G3 gene in the next generation of transplastomic plants was confirmed with specific
primers by PCR analysis. Southern blot analysis confirmed the homoplasmic status of transplastomic
plants. The western blot analysis confirmed the accumulation of the DARPin G3 in the chloroplasts of
next generation of transplastomic plants. The DARPin G3 protein content was estimated around 33% by
ELISA in chloroplast total soluble protein (TSP) of the transplastomic plants. Results confirmed that the
DARPin G3 gene in vegetative and generative T1 generation of transplastomic tobacco plants was stably
and highly expressed.
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