
76th International Astronautical Congress 2025

IAF/IAA SPACE LIFE SCIENCES SYMPOSIUM (A1)
Interactive Presentations - IAF/IAA SPACE LIFE SCIENCES SYMPOSIUM (IP)

Author: Ms. Melany Yalibeth Loera Osorio
Mexico

Dr. Jorge Dı́az-Rullo
Centro de Astrobiologia (INTA-CSIC), Spain
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EFFECT OF THE INSERTION OF TWO RESISTANCE GENES IN ESCHERICHIA COLI TO
ENHANCE ITS RESISTANCE TO DIFFERENT EXTREME CONDITIONS.

Abstract

Bacterial growth depends on the presence of suitable conditions such as temperature, pH and oxygen
concentration. There are various stress factors that a bacterium in its natural state is unable to with-
stand, including acidity, salinity, the presence of toxic metals, and UV radiation. This protocol proposes
the transformation of E. coli DH10B using the plasmids pBluescript SK II and pACYC184, generating a
combination of four genes: the CaPCS2 gene, which encodes the enzyme phytochelatin synthase, granting
tolerance to heavy metals, acidic pH, UV radiation and oxidative stress caused by ROS; the QueF gene,
which encodes the NADPH-dependent 7-cyano-7-deazaguanine reductase enzyme that synthesizes queu-
osine and provides resistance to perchlorate; the Clp gene, with protease activity, conferring resistance
to acidity and UV-B radiation; and the pML105 orf1 gene, which encodes a hypothetical protein that
recognizes and binds to damaged DNA sites.

The transformed E. coli will be subjected to resistance tests against stress factors such as ultraviolet
B (UV-B) radiation, perchlorate and acidity, simulating Martian soil conditions. The analysis will be
performed using spot assays and bacterial growth curves.

1

Paper ID: 99583
student


