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Abstract

Objective

Nowadays, due to the intrinsic ability of viruses in transferring genes and their incorporation into
the host genome, they are used as a powerful tool for silencing and overexpression of different
genes in plants. Virus-induced gene silencing (VIGS) is widely used in plant genetics for
knocking genes down thanks to its ease of use and the short time required to generate the
associated phenotype. Apple latent spherical virus (ALSV)-based vectors can be used for effective
and stable VIGS in a broad range of plant families such as Brassicaceae, Rosaceae, Solanaceae,
Fabaceae, Cucurbitaceae, Scrophulariaceae and so forth. However, to the best of our knowledge,
there is no report on the replicability and applicability of this viral vector in wild strawberry and
fenugreek. In this research, we aimed to optimize and evaluate the propagation of an ALSV-based

VIGS vector in these two horticultural plants.

Materials and methods

The seeds from the accession Hawaii-4 (H4) (P1551572) of the woodland (wild) strawberry,
Fragaria vesca L. ssp. vesca f. alba (Ehrh.) Staudt, and Trigonella foenum-graceum (fenugreek)
were planted and thereafter, the grown plants were used for inoculation. The Chenopodium quinoa

was used as a propagation mediator plant. To do this, viral plasmids pEALSR1 and pEALSR2
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were inoculated into C. quinoa plants by two methods, carborundum-mediated and injection-by-
syringe.

Results

The C. quinoa plants showed virus-induced chlorosis and necrosis symptoms 3-5 week after
inoculation. Subsequently, the extract of infected plant tissues was inoculated onto the leaves of
wild strawberry and fenugreek plants. Total RNA were extracted from all inoculated leaves and
used for RT-PCR. Results indicated that a 211 bp fragment of pEALSR2 plasmid was amplified

using RNA of all inoculated plants.

Conclusions
It was concluded that this ALSV-based vector was introduced and propagated in the target plants
and can be used successfully as a VIGS vector in these plants for gene silencing and

overexpression purposes.
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Figure 1. Structure of RNAL and RNA2 of ALSV virus (Li et al. 2000)
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Figure 2. Structure of the vectors, pEALSR1 and pEALSRZ2, from the ALSV viral vector
series (lgarashi et al. 2009; Taki et al. 2013)
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Figure 3. Chlorosis and necrosis of the leaves of quinoa plants 3-5 weeks after inoculation
of pEALSR1 and pEALSR2 plasmids
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Figure 4. Agarose gel electrophoresis of plasmids: Lane 1, pEALSR1 plasmid; Lane 2,
PEALSR?2 plasmid; Lane 3, Gene Ruler 1kb DNA Ladder (Fermentas)
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Figure 5. Agarose gel electrophoresis of RNA extracted from the control and ALSV-infected
quinoa plants: Lane 1, RNA from infected quinoa plants; Lane 2, DNase-treated RNA from
lane 1; Lane 3, RNA from control quinoa plants; Lane 4, Dnase-treated RNA from lane 3;
Lane 5, Gene Ruler 1kb DNA Ladder (Fermentas)
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Figure 6. Agarose gel electrophoresis of RNA extracted from control and ALSV-infected
strawberry plants: Lane 1, DNase-treated RNA extracted from control strawberry plants;
Lane 2, DNase-treated RNA extracted from infected strawberry plants; Lane 3, RNA
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extracted from control strawberry plants; Lane 4, RNA extracted from infected strawberry
plants; Lane 5, Gene Ruler 1kb DNA Ladder (Fermentas)

26S rRNA — Y - <= 1000bp
185 rRNA —_— — - Bl

w2l ols RNA ) Sals talbisd sadodgll g sald LS RNA (gly 5,51 J5 55999581 Y JSUS
U oundodgll aldund 8LS RNA F Sals DNase U jlowd jlans ) olond Sl RNA (¥ Sals talydid
s oL RNA 0 Sals DNase b jlo 31 ans ¥ ojlons Sals RNA £ Sals ALSV g g
o 313920 0,leuh Sals RNA T Saly f0dguad] Sipos b 325 310 IALSV gy b snbosy]

Gene Ruler 1kb DNA Ladder (Fermentas) ¥ Sals tDNase L

Figure 7. Agarose gel electrophoresis of RNA extracted from control and ALSV-infected
fenugreek plants: Lane 1, RNA from control fenugreek plants; Lane 2, DNase-treated RNA
from lane 1; Lane 3, RNA from ALSV-infected fenugreek plants using carborundum; Lane
4, DNase-treated RNA from lane 3; Lane 5, RNA from ALSV-infected fenugreek plants
through injection by insulin syringe; Lane 6, DNase-treated RNA from lane 5; Lane 7, Gene
Ruler 1kb DNA Ladder (Fermentas)
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Figure 8. Agarose gel electrophoresis of DNA fragments from RT-PCR using RNA samples
from the control and ALSV-infected quinoa plants: Lane 1, pEALSR2 plasmid; Lane 2,
ALSV-infected quinoa plants; Lane 3, Control quinoa plants; Lane 4, Negative control (no
DNA); Lane 5, RNA as the PCR reaction template from the infected quinoa plants; Lane 6,
Gene Ruler 1kb DNA Ladder (Fermentas)
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Figure 9. Agarose gel electrophoresis of DNA fragments from RT-PCR using RNA samples
from the control and ALSV-infected strawberry plants: Lane 1, ALSV-infected strawberry
plants; Lane 2, Control strawberry plants; Lane 3, Negative control (no DNA); Lane 4,
PCR-amplified RNA from ALSV-infected strawberry plants; Lane 5, Gene Ruler 1kb DNA
Ladder (Fermentas)
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Figure 10. Agarose gel electrophoresis of DNA fragments from RT-PCR using RNA samples
from the control and ALSV-infected fenugreek plants: Lane 1, pEALSR2 plasmid; Lane 2,
RT-PCR on ALSV-infected fenugreek plants using carborundum; Lane 3, RT-PCR on
ALSV-infected fenugreek plants using injection by insulin syringe; Lane 4, RT-PCR on
control fenugreek plants; Lane 5, Negative control (no DNA); Lane 6, PCR on RNA from
infected fenugreek plants; Lane 7, Gene Ruler 1kb DNA Ladder (Fermentas)
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