IIl Latin American Congress of Astrobiology (3CLA)(Virtual-Modality, August 3-6, 2021)
Editors: Leticia Carigi, Sandra I. Ramirez Jiménez, Miguel Chdvez Dagostino, and Millarca Valenzuela - DOI: hitps://doi.org/10.22201/ia.14052059p.2023.55.54

“III CONGRESO LATINOAMERICANO DE ASTROBIOLOG{A (2021)”
Revista Mexicana de Astronomia y Astrofisica Serie de Conferencias (RMzAC), 55, 118-118 (2023)

(© 2023: Instituto de Astronomia, Universidad Nacional Auténoma de México

https://doi.org/10.22201 /ia.14052059p.2023.55.54

VIABILITY OF DORADILLA MICROSPORES (SELAGINELLA
LEPIDOPHYLLA, HOOK. & GROW.) UNDER EXTREME CONDITIONS OF
TEMPERATURE AND UV RADIATION ANALOGUE TO MARS

S. C. Calderén-Garcia»23, P. G. Ninez?, and R. Vazquez?

A study of the microspores of the ex-
tremophytic plant Sellaginella lepidophylla us-
ing scanning microscopy techniques, as well
as their exposure to UV radiation, is pre-
sented. This study is of great interest to the
field of Astrobiology. We found that the mi-
crospores remained without structural mod-
ifications. This is the first detailed study of
the microspores of this species.

The species Selaginella lepidophylla is a poikilo-
hydric extremophyta that inhabits the arid deserts
of North America and some arid places in central
Mexico, like Puebla and Tlaxcala. It belongs to
the Selaginellaceae family and it is frequently named
“Doradilla”, “Stone Flower”, “Always Alive”, “Rose
of Jericho” (false), and “Resurrection Plant”. This
plant is quickly affected by the availability of wa-
ter; in response to water stress, cells synthesize cryp-
tobiotic substances such as trehalose (Adams et al.
1990). The rosette arrangement of the stems allows
one to bend them, as the liquid is lost, until they
form a compact sphere. The reduction of the avail-
able area for the incidence of solar radiation pre-
serves the photosynthetic pigments. This process al-
lows it to regain its photosynthetic competence very
fast, so it can survive for a long period of time in a
state of desiccation (Lebkuecher et al. 1993). Due to
this behaviour, this plant manages to survive periods
of droughts, high temperatures, and prolonged ex-
posure to UV radiation. This motivated us to study
the viability of Selaginella lepidophylla microspores
under two extreme conditions analog to Mars in the
Astrobiology Laboratory of UNAM.

In the first part of the experiment, a microspores
sample has been extracted and identified through
various staining and fixation techniques, as well as
light microscopic observation. In the second part,
the samples were subjected to UVC radiation (200-
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Fig. 1. Electron Scanning Microscope images of S. lep-
idophylla microspores. (a) Dehydrated control sample.
(b) Hydrous control sample. (c) Low temperature sam-
ple (—=75° C during 21 days). (d) UV radiated sample
(200-400 nm).

280 nm) and low temperature (—75° C) that would
be found on the Martian surface. The fundamen-
tal objective of this project is to analyze and deter-
mine if Selaginella lepidophylla microspores behave
as a potential astrobiological model for an interplan-
etary propagule of life form, supporting the theory
of lithopanspermia (Reyes-Ruiz et al. 2012) and, in
addition, contributing to the understanding of the
limits of life under extreme climatic conditions.

The results obtained (Fig. 1) suggest that S. lep-
idophylla can be considered as a study model for As-
trobiology due to the preservation of its structures
and ornamentation after treatments.
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