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Figure 1- Detection of colony PCR product of Nb42I gene on the 1% agarose gel: lanes
1-8- colonies grown on the medium b) Enzyme digestion of pJETNb42I vector on the
1% agarose gel: lane 1- undigested vector, lane 2- digested vector c¢) Detection of colony
PCR product of Nb42II gene on the 1% agarose gel: lanes 1-10- colonies grown on the
medium d) Enzyme digestion of pJETNb42I1 vector on the 1% agarose gel: lane 1-
undigested vector, lane 2- digested vector, M- 1Kb molecular marker, C- negative
control (without template DNA).
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Figure 2- Detection of colony PCR product of Nb42I gene on the 1% agarose gel: lanes
1-7- colonies grown on the medium, C*- pHENG6c-Nb42 vector b) Enzyme digestion of
PZNb421 vector on the 1% agarose gel: lane 1- undigested vector, lane 2- digested vector
¢) Detection of colony PCR product of Nb42II gene on the 1% agarose gel: lanes 1-10-
colonies grown on the medium, C*- pUCS7-Nb42HFBI vector d) Enzyme digestion of
pZNb42I1 vector on the 1% agarose gel: lane 1- undigested vector, lane 2- digested
vector, M- 1Kb molecular marker, C- negative control (without template DNA).
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Figure 3- a) Detection of extracted RNA and of RT-PCR product of Nb42I gene on the
1% agarose gel: lane 1- control plant RNA, lane 2- inoculated plant RNA with pZNb421I,
lane 3-7- inoculated plants with pZNb42I vector, C*- positive control (pZNb42I vector)
b) Detection of extracted RNA and of RT-PCR product of Nb42II gene on the 1%
agarose gel: lanel- control plant RNA, lane 2- inoculated plant RNA with pZNb42II,
lane 3-7- inoculated plants with pZNb42II vector, C*- positive control (pZNb42II vector),
M- 1Kb molecular marker, C1- C-3- negative controls (water, RNA, and control plant).
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Table 1- Specific primers designed for the amplification and confirmation of the target

gene insertion into the pJET vector.
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Figure 4- a) Dot blot analysis of inoculated plants with pZNb42I vector and control
plant: spots 1-7- protein samples of plants expressing Nb42I b) Dot blot analysis of
inoculated plants with pZNb42II vector and control plant: spots 1-6- protein samples of
plants expressing Nb42II, C*- positive control, bacterial purified Nb42 protein, C--
negative control (protein sample of control plant).
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Figure 5- a) Western blot analysis for confirmation of Nb42I recombinant protein
expression: lanes 1-3- cucurbit plants containing the Nb42I recombinant protein b)
Western blot analysis for confirmation of Nb42II recombinant protein expression: lanes
1-3- cucurbit plants containing the Nb42II recombinant protein, C*- positive control
(bacterial purified Nb42 protein), M- protein marker (cinnagen), C -negative control
(control plant).
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Figure 6- a) ELISA chart for cucurbit plants expressing the Nb42I recombinant protein
compared with control plant: columns 1-6- inoculated plants with pZNb42I
recombinant viral vector, column 7- control plant b) The amount of Nb42I recombinant
protein accumulation per gram of leaf tissue from cucurbit plants: columns 1-6-
cucurbit plants expressing the recombinant protein ¢) ELISA chart for cucurbit plants
expressing the Nb42II recombinant protein compared with control plant: columns 1-6-
inoculated plants with pZNb42II recombinant viral vector, column 7- control plant d)
The amount of Nb42II recombinant protein accumulation per gram of leaf tissue from
cucurbit plants: columns 1-6- cucurbit plants expressing the recombinant protein.
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Abstract
Plants can be exploited for the production of various recombinant proteins as valuable

bioreactors because of many reasons. The use of plant viral vectors for the transient

expression offers as a useful strategy for the large-scale production of proteins with
pharmaceutical importance, such as antibodies within a very short time period. Today, cancer
is the second cause of death in human society. Compelling evidence suggests that vascular
endothelial growth factor (VEGF), due to its essential role in angiogenesis, is a critical target
for cancer treatment. In This study, Anti-VEGF (Nb42) nanobody different fragments were
transiently expressed under the control of a viral strong promoter in cucurbit plant using
ZYMV-based viral vector. These fragments included natural nanobody sequence (Nb42I) and
optimized nanobody sequence (Nb42II) for expression in plant. After inoculation of plants,
the presence of transcripts of the Nb42 gene fragments in cucurbit inoculated plants was
detected by using RT-PCR. Also, the recombinant protein expression was confirmed by Dot
blotting, SDS-PAGE, Western blotting and ELISA. Based on the ELISA results, the
expression level of Nb42I and Nb42II nanobody fragments was 2 and 6.8 pg/g of leaf tissue
respectively. Taken together, recombinant Nb42 nanobody could be efficiently expressed in
cucurbit plant and ZYMV-based expression system would be an appropriate platform for
production of recombinant proteins in cucurbit plants

Keywords: Transient expression, Codon optimization, Molecular farming, Viral vector,
Nanobody.
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