Phylogenetic identification of Balkan endemic Stachys species and
genomic stability during ex vitro conservation
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INTRODUCTION & OBJECTIVE

S. bulgarica Degen & Nejceff

S. scardica Griseb.

¢ The genus Stachys 1s considered as one of the largest
genera from the Lamiaceae family. Its representatives have
long history of use in the ethnomedicine and recently have
become object of research all over the world. S. thracica, S.
bulgarica and S. scardica are Balkan endemic species
included 1n The Red Data Book of Bulgaria with
conservational status “endangered”. There 1s no available
data about their 1n wvitro multiplication and ex situ
conservation which complicates their inverstigation.
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» The aim of the present work 1s the phylogenetic
1dentification of the endemic species and determination of
the genetic stability of 1n vitro and ex vitro adapted plants.
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MATERIAL & METHODS

The phylogenetic 1dentification was achieved by the application of DNA barcoding approach. DNA was 1solated from single plants and the conserved markers rbcl, matK
and /7S were amplified and sequenced. The obtained fragments were compared with the BOLDSYSTEMS database that 1s enriched 1in sequences from different Stachys
species. The performed sequences alignments allowed generation of phylogenetic trees for each of the marker genes. In order to study the genetic stability of the plants
during their acclimatisation from in vitro to ex vitro conditions the sequence-related amplified polymorphism (SRAP) markers was performed.
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CONCLUSIONS

Phylogenetic identification

»In all the three markers, S. thracica was placed 1n a cluster together with S
alpina, S. germanica and S. cretica, and S. byzantina and S. vuralii were 1included
in rbel and I7S5 trees, respectively.

»According to all the markers, S. bulgarica and S. scardica were clearly clustered
with S. officinalis (or Betonica officinalis), and interestingly, despite their different
phenotypes, they were not identified as different species when using rbecl and
matK markers (also seen for #rnH marker). Application of /7S managed to
distinguish S. bulgarica and S. scardica as individual species, which supports the
use of /7S as most appropriate marker for these two species.

Genetic stability

»No differences between the SRAP profiles of 1n vitro cultivated and ex vitro adapted
S. thracica and S. scardica plants were observed and only 0.4 % differences were
observed in S. bulgarica which i1ndicated that all three species preserve their
genetic stability during the process of ex vitro adaptation.

ACKNOWLEDGEMENTS

This work was financially supported by Project BULCode No. J101-271/02.10.2020 ,Fostering plant biodiversity
research capacity in Bulgaria through scientific excellence in DNA barcoding and metabarcoding” in program
“European Scientific Networks“ Ministry of Education and Science, 2020-2022.

No differences in the SRAP profiles

EXx vitro
adaptation

A
i

S. scardica in situ

Sterilised seeds Germinated seed in

vitro

Multiplicated plants in
vitro

EXx vitro adapted
plants

A 4

No differences in the SRAP profiles

A

-
™ ‘
e
) |
-~ Tﬁ‘
»> .
. :‘ /

Sterilized seeds

Ex vitro
adaptation

i ‘ / o

A P {
BT AR\ B Gl (] s i
T L M XY e L e N el Y e
by AP SRR s\ ] i&‘, ol

Germinated seed Ex vitro adapted plants

in vitro

Multiplicated plants in
vitro

S. bulgarica in situ

v

0.4 % difference in SRAP profiles

Fig. 2. Ex situ conservation of Balkan endemic species from genus Stachys and determination
of the genetic stability of in vitro cultivated and ex vitro adapted plants by the application of
SRAP analysis — sequence related amplified polymorphism. A) S. thracica, B) S. scardica,; C) S.
bulgarica
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