

http://crossmark.crossref.org/dialog/?doi=10.1186/s43141-020-00052-8&domain=pdf
http://orcid.org/0000-0001-8243-6024
http://creativecommons.org/licenses/by/4.0/
mailto:ghada.hegazi1211@gmail.com






https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/indole-3-butyric-acid

Gharebet al. Journal of Genetic Engineering and Biotechnology (2020) 18:41 Page 4 of 15

Fig. 2 Silene schimperiapkant growing naturally in Gebel Tennia,
Saint Katherine, Southern Sinai, with a close up view of a flowe

Rooting and acclimatization stages The multiplied ax-

were scored after 4weeks of culture on the rooting
medium.

The rooted plantlets were removed from the nutrient
medium and washed thoroughly with distilled water to
eliminate the residues of the medium, then were trans-
ferred to plastic pots in a mixture of sand and peat (1: 2
v/v) (Peat moos, PROMIX®). The pots were covered by
translucent polythene plastic bags to maintain high hu-
midity and prevent the dissection of the newly trans-
ferred plantlets. Transplants were irrigated and the
plastic bags were pored (one pore/5 days for 5weeks) to
decrease the humidity and acclimatize the plants to the
external atmosphere gradually. After 6 weeks, the plastic
bags were removed completely and the plants allowed to
grow under open conditions.

Experimental design and statistical analysis

In vitro experiments were subjected to the completely
randomized design. At least ten replicates were cultured
for each treatment and the experiments were repeated
twice. One-way analysis of variance (ANOVA) was used
to evaluate significant differences between the mean
values of different treatments, using DuncanMultiple
Range Test22] as modified by Snedecor and Cochrane
[23]. The differences between means were compared at
p < 0.05.

DNA barcode analysis

Extraction and purification of DNA

Silene schimperiandeaf specimens were collected and
ground to a fine powder in liquid nitrogen using a sterile
mortar and pestle. For DNA extraction and purification,
DNeasy Plant Kit (Qiagen, Germany) was used. The con-
centration and quality of extracted DNA were estimated
by running on 1% agarose gel electrophoresis, using a
DNA size marker (Lambda DNAHind Il digest Phi X
174/Haelll digest).

PCR and gene sequencing

The PCR reaction was carried out as reported by Ibra-
him et al. [24] in a total volume of 50 L PCR master
mixture consisted of the following: 1x buffer (Promega,
USA), 15mM MgCh, 0.2mM dNTPs (Promega, USA),
20 pcoml of each primer (Invitrogen, USA), 1 u of Taq

illary shoot clusters were transferred for rooting on DNA polymerase (GoTaq, Promega, USA), 40 ng DNA
quarter-strength MS medium supplemented with differ- and ultra-pure water to the final volume. DNA barcod-
ent combinations of indole-3-butyric acid (IBA; Sigma ing was performed with the ncDNAITS gene and two
Cell Culture, min. 90%, St. Louis, USA) at 4.92 andcpDNA genes,rpoC1l and rbcL. For PCR amplification

9.85 M and NAA at 5.38 and 10.75M. Quarter-

and sequencing ofpoC1, rbcL, and ITS, the following

strength MS medium without PGRs served as a controlprimer pairs were usedtTS-F (5 -CCT TAT CAT TTA
for rooting induction. The pH was adjusted, media auto- GAG GAA GGA G-3), ITS-R(5 -TCC TCC GCT TAT
claved, and cultures were incubated as mentioned in theTGA TAT GC-3 ); rpoC1-F (5 -GGC AAA GAG GGA
previous stages. The percentage of rooted shoots (rootAGA TTT CG-3 ), rpoC1-R(5 -CCA TAA GCA TAT
ing %) and the number and length (cm) of roots/explant CTT GAG TTG G-3 ); andrbcL-F (5-ATG TCA CCA
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identification using DNA barcoding is contributing to and producing clonal plants 10]. DNA barcoding
the availability of nucleotide data of the corresponding should be applied parallel to the morphological classi-
taxa in the DNA sequences databas&/]. However, add- fication of plants for the identification of species and
itional experiments with other markers to entirely iden- genetic relationships for appropriate conservation of
tify the plant more accurately are required. The presentplants [33].

study reflects the potential use of DNA barcode analysis In conclusion, to the best of our knowledge, this
in documenting endemic endangered species concernings the first report on an efficient in vitro propaga-

assigning to the proper taxonomic position. tion protocol from shoot tip and stem nodal seg-
ment explants of Silene schimperiana with a
Conclusion satisfactory frequency of plant multiplication and

Biotechnology tools including in vitro propagation production. Also, the molecular identification of
and DNA barcoding should be applied to rare and Silene schimperianawas done using DNA barcode
endemic plant species against the loss of wild plantanalysis for the proper conservation of the plant
populations and for germplasm conservation. Ex situand to protect our intellectual property rights. A

conservation by in vitro propagation provides a high schematic diagram of the ex situ conservation
yield for commercial utilization of valuable plant spe- program done in the present study forSilene

cies, can be used for improving genetic characteristicsschimperianais presented in Fig8.

EX situ conservation of Silene schimperiana

“an endangered plant in Egypt, endemic to Saint Katherine
Protectorate”

Extraction and purification of DNA
Establishment stage

MS medium supplemented with 2.89 uM GA;,
1.08 pM NAA and 1.16 pM Kin was the best
medium for both explants

PCR and gene sequencing

"using two chloroplast DNA markers (cpDNA);
Multiplication stage 1,5-bisphosphate carboxylase/oxygenase large

: . bunit (rbcL) and RNA polymerase subunit
MS medium supplemented with 4.48 uM BA su .
recorded the highest mean number of axillary p OSI{I)Aa nd atnucllear r1bo_sg n&e DNA n};rkf‘:r
shoots per explant (nc ); internal transcribed spacer (

Rooting stage

1/4 MS medium supplemented with 4.92 pM - . .
IBA in combination with 10.75 uM NAA was using the Basic Local Alignment Tool (BLAST)
the best rooting medium. available on the National Centre of Biotechnology

Information (NCBI) website"

The identification of Silene schimperiana was
. successful on both species and genus levels for rbcL
Acclimatization in the greenhouse marker and on genus level for IS and rpoCI
markers.

Assignment of species

Fig. 8 A schematic diagram of the ex situ conservation program done in the present stusijefoe schimperiana
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