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Welcoming message 

 

Dear colleagues, we are very happy to have you here at the Universidad Autónoma del Estado de 

Morelos, to celebrate our first International Symposium on Extreme Ecosystems and Extremophile 

Organisms.  

 

Extreme environments may include one or more of the following natural conditions: high or low 

temperature, pressure, salinity, acidity, alkalinity, or desiccation, but they can also comprise the presence 

of organic solvents, heavy metals, toxic substances or certain levels of radiation, originated because of 

diverse activities related to human needs. The first extremophiles were described in the 1970’s as a result 

of the research activities performed at the springs of Yellowstone, in USA. Nowadays we marvel with 

the great plasticity that shows not only the microbial life, but also some plants and animals that are able 

to survive at extreme niches displaying the most original and sophisticated adaptation strategies. The 

study of extremophiles and extreme environments is not only a fascinating academic exercise. It has 

important implications in medicine, biotechnology, ecology, food industry, biofuels, value added 

products of commercial significance, and the exploration of some objects in the outer space.  

 

Some of these topics will be presented during the activities of the Symposium. An enthusiastic program 

has been prepared for you, that hopefully will provoke fruitful discussions, an intense exchange of ideas, 

and the detonation of collaborations that help to potentiate the foundation of a Latin-American Network 

on Extremophiles.  

 

It is also our intention to preserve this space of academic activity around the extreme ecosystems and 

extremophiles. For this reason, we thank our colleagues from Chile, Dominican Republic, and Colombia 

for their willingness to organize the Second Symposium in 2019, the Third Symposium in 2021, and the 

Fourth Symposium in 2023, respectively.  

 

We wish you an enjoyable academic and social agenda, as well as a memorable, and gratifying stay in 

Cuernavaca, the City of Eternal Spring.  
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Academic Program 
 

 

 

	

Time	 Monday,	September	18	
8.00	-	9.00	 Registration	
9.00	-	9.40	 Opening	Ceremony	

9.40	-	10.40	 The	black	and	white	world	of	microbial	extremophiles:	from	the	poles	to	the	salterns	
Nina	Gunde-Cimerman	(Slovenia)	

10.40	-	11.00	 Presentation	of	the	International	Society	of	Extremophiles	
Antonio	Ventosa	(Spain)	

11.00	-	11.20	 Coffee	Break	

11.20	-	12.20	 CRISPR-Cas	systems	in	Sulfolobus	islandicus	
Qunxin	She	(Denmark)	

12.20	-	13.30	 Poster	Session	1	

13.30	-	15.00	 Lunch	Time	

15.00	-	15.40	 Viruses	from	hell	extreme	mutation	tolerance:	the	Fusellovirus	SSV1	
Kenneth	Stedman	(USA)	

15.40	-	16.20	 The	use	of	extremophiles	in	microbial	enhanced	oil	recovery	
Regina	Hernández	Gama	(Mexico)	

16.20	-	17.20	 Having	coffee	with…	

17.30	 Cultural	Gala	

	

Time	 Tuesday,	September	19	

9.00	-	9.40	 Environmental	detection	of	Coccidioides	spp.	in	semi-arid	regions	of	Baja	California	
Merixell	Riquelme	(Mexico)	

9.40	-	10.20	
First	approach	to	understand	Aspergillus	caesiellus	halophile	pathways:	a	lignocellulolytic	fungus	of	biotechnological	

relevance	
María	del	Rayo	Sánchez	Carbente	(Mexico)	

10.20	-	11.00	
Identification	and	characterization	of	a	hyperthermophilic	and	termostable	xylanase	produced	by	Thielavia	terrestris	

Co3Bag1	
Yolanda	García-Huante	(Mexico)	

11.00	-	11.20	 Coffee	Break	

11.20	-	12.20	 Lessons	from	metagenomics:	features	of	the	halophilic	bacterium	Spiribacter	
Antonio	Ventosa	(Spain)	

12.20	-	13.30	 Poster	Session	2	

13.30	-	15.00	 Lunch	Time	

15.00	–	15.40	 Cyanobacterial	diversity	in	microbial	mats	from	the	hypersaline	lagoon	system	of	Araruama,	Brazil:	biotechnological	implications	
Vitor	Vasconcelos	(Portugal)	

15.40	-	16.20	 Biofilm	formation	and	c-di-GMP	pathway	in	acidophile	bacteria	
Nicolás	S.	Dominique	Guiliani	(Chile)	

16.20	-	17.00	 N-glycosylation	on	Archaea:	a	dynamics	look	at	the	oligosaccharyltransferase	AglB	
Hugo	Verli	(Brazil)	

17.00	-	17.20	 Coffee	Break	

17.20	-	18.00	 Lipolytic	capabilities	of	Geobacillus	thermoleovarans	CCRR11	
Rosa	María	Oliarte	Ros	(Mexico)	

18.00	-	18.40	 Using	X-ray	diffraction	to	analyze	proteins	from	extremophile	organisms	
Enrique	Rudiño	Piñera	(Mexico)	



 

 
 
 
 
 

 
 
 
 
 
 
 
 
 

	

Time	 Wednesday,	September	20	

9.00	-	9.40	 Expanding	the	boundaries	of	life:	from	the	stones	up	above	the	clouds	
Tetyana	Milojevic	(Austria)	

9.40	-	10.20	 Modern	stromatolites	in	the	Andean	altiplane:	a	high	window	to	the	early	life	
María	Eugenia	Farías	(Argentine)	

10.20	-	11.00	 Subaerial	biofilms	on	rock	surfaces	of	Mayan	monuments	as	model	moderate	extremophile	communities	
Benjamín	Ortega-Morales	(Mexico)	

11.00	-	11.20	 Coffee	Break	

11.20	-	12.20	 Metagenomics	and	microbial	ecology	of	hot	and	cold	desert	soil	ecosystems	
Don	Cowan	(South	Africa)	

12.20	-	13.00	 Prelimary	study	on	tardigrades	of	Baja	California,	Mexico	
Patricia	Nuñez	Pérez	(Mexico)	

13.00	-	14.30	 Lunch	Time	

14.30	-	15.10	
Defensive	secretions	of	terrestrial	invertebrates	inhabiting	in	quasi-extreme	environments.	From	simple	molecules	to	

pharma	prototypes	in	conditions	of	eco-sustainable	development	
Juan	E.	Tacoronte	Morales	(Ecuador)	

15.10	-	15.50	 Mosses	as	models	for	the	study	of	the	molecular	response	to	desiccation	(low	water	activity)	
Miguel	Ángel	Villalobos	Hernández	(Mexico)	

15.50	-	16.50	 Toward	the	development	of	resources	for	understanding	and	exploiting	extremophyte	
John	Cheeseman	(USA)	

16.50	-	17.20	 Coffee	Break	

17.20	-	18.00	 Presentation	of	the	Latin	American	Network	on	Extremophiles	

18.00	 Closing	Ceremony	
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Monday, September 18 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

First	Author Poster	Title Authors Center/Institute/Faculty/School University Country Poster	
number

Heidy	Peidro	Guzmán
Comparative	analysis	of	the	transcriptome	of	 Aspergillus	caesiellus 	grown	in	

pyrene	and	phenanthrene	in	hypersaline	conditions

Heidy	Peidro	Guzmán,	Yordanis	Pérez	Llano,	Maria	del	Rayo	

Sánchez	Carbente,	Jorge	Luis	Folch	Mallol,	Ramón	Alberto	Batista	

García

Centro	de	Investigaciones	en	Dinámica	

Celular

Universidad	Autónoma	del	Estado	de	

Morelos
México S1-01

Leticia	Santos
Biochemical	characterization	of	a	plant-type	asparaginase	from	 	
Thermoplasma	acidophilum 	with	biomedical	and	biotechnological	interest

Leticia	Santos
Instituto	Potosino	de	Investigación	

Científica	y	Tecnológica
México S1-02

Yordanis	Pérez	Llano
Transcriptomic	analysis	of	the	halophile	adaptation	responses	of	 Aspergillus	
sp. 	in	a	lignocellulosic	solid-state	fermentation	

Yordanis	Pérez-Llano,	Ramón	A.	Batista-García,	Jorge	L.	Folch	

Mallol,	María	del	Rayo	Sánchez	Carbente	

Centro	de	Investigaciones	en	Dinámica	

Celular

Universidad	Autónoma	del	Estado	de	

Morelos
México S1-03

Eya	Caridad	Rodríguez	Pupo
Evaluation	of	the	adaptation	response	of	 Aspergillus	caesiellus 	to	salinity	

conditions	through	osmolytes.

Eya	Caridad	Rodríguez	Pupo,	Ramón	A.	Batista	García,	José	

Raunel	Tinoco	Valencia,	María	del	Rayo	Sánchez	Carbente,	Jorge	

Luis	Folch	Mallol

Centro	de	Investigaciones	en	Dinámica	

Celular

Universidad	Autónoma	del	Estado	de	

Morelos
México S1-04

Laura	Cuervo	Soto
Prediction	of	genes	associated	with	the	degradation	of	xenobiotics	from	

bacterial	communities	isolated	from	mangroves	in	a	salinity	gradient	of	La	

Guajira	(Colombia).

Ingrid	Paola	Figueroa-Galvis,	Guillermo	Torres,	Orson	Mestanza,	

Silvio	López,	Javier	Vanegas,	Laura	Cuervo
Facultad	de	Biología Universidad	Antonio	Nariño Colombia S1-05

Reynaldo	Leal	Delgado	
Utilization	of	a	shoot	imaging	system	to	examine	the	phenotypic	responses	of	

tepary	bean	( Phaseolus	acutifolius	A.	Gray )	to	water	deficiency	overtime

Reynaldo	Leal	Delgado,	Antonio	García	Esteva,	Eleazar	Martínez	

Barajas,	Cecilia	B	Peña	Valdivia,	Daniel	Padilla-Chacón
Colegio	de	Postgraduados México S1-06

Martha	Itsel	Cayetano	Marcial
Biomass	remobilisation	in	two	common	bean	( Phaseolus	vulgaris	L. )	cultivars	
under	water	restriction

Martha	Itsel	Cayetano	Marcial,	Antonio	García	Esteva,	Cecilia	B.	

Peña	Valdivia,	Eleazar	Martínez	Barajas,	Daniel	Padilla-Chacón
Colegio	de	Postgraduados México S1-07

Deborah	González	Abradelo	
Aspergillus	caesiellus :	a	halophilic	strain	available	to	remove	polycyclic	

aromatic	hydrocarbons	from	hypersaline	liquid	media/wateswaters.

Deborah	González	Abradelo,	María	del	Rayo	Sanchez	Carbente,	

Jorge	Luis	Folch-Mallol,	Verónica	Lira	Ruan,	Ramón	Alberto	

Batista	García

Centro	de	Investigaciones	en	Dinámica	

Celular

Universidad	Autónoma	del	Estado	de	

Morelos
México S1-08

Graciela	Espinosa	Luna
Gene	Cloning	and	Characterization	of	the	 Geobacillus	thermoleovorans	 	
CCR11	Carboxylesterase	CaesCCR11,	a	New	Member	of	Family	XV

Graciela	Espinosa-Luna,	María	Guadalupe	Sánchez-Otero,	Rodolfo	

Quintana-Castro,	Rodrigo	Eloir	Matus-Toledo,	Rosa	María	Oliart-

Ros

Unidad	de	Investigación	y	Desarrollo	en	

Alimentos
Instituto	Tecnológico	de	Veracruz México S1-09

Javier	Martínez	Martínez
Isolation	and	identification	of	phytopathogenic	fungi	from	mango	cultures	

(Mangifera	Indica	L. )	and	antifungal	evaluation	of	Bacillus	Licheniformis	M2-7

Martínez	J,	Bolaños	A,	Hernández	G,	Toribio	J,	Rodríguez	M.	A.,	

Romero	Y
Facultad	de	Ciencias	Químicas	y	Biológicas Universidad	Autónoma	de	Guerrero México S1-10

Jorge	Mendicutti	Soto Hydrocarbons	biodegradation	under	extreme	conditions	of	low	water	activity
Jorge	Mendicutti	Soto,	Constanza	Machín	Ramírez,	Ramón	

Alberto	Batista-García
Facultad	de	Ciencias	Químicas	e	Ingenierías

Universidad	Autónoma	del	Estado	de	

Morelos
México S1-11

Liliana	Martínez	Ávila
Aspergillus	caesiellus :	secretome	profiles	under	different	physiological	

conditions
Liliana	Martínez,	Nina	Pastor	Colón,	Ramón	Alberto	Batista-García

Centro	de	Investigaciones	en	Dinámica	

Celular

Universidad	Autónoma	del	Estado	de	

Morelos
México S1-12

Selma	Ríos	Meléndez
Pseudocrossidium	replicatum 	is	a	fully	desiccation	tolerant	moss	with	an	

inducible	molecular	mechanism	in	response	to	abiotic	stress.
Ríos	Meléndez	S.,	Arroyo	Becerra	A.,	Villalobos	Lopez	M.A.

Centro	de	Investigación	en	Biotecnología	

Aplicada
Instituto	Politécnico	Nacional México S1-13

Zeltzin	Alina	Liévanos	Campos Extremophilic	fungi	and	removal	of	persistent	organic	pollutant
Zeltzin	Alina	Liévanos	Campos,	Constanza	Machín	Ramírez,	

Ramón	Alberto	Batista	García,	Hubert	Cabana
Facultad	de	Ciencias	Químicas	e	Ingenierías

Universidad	Autónoma	del	Estado	de	

Morelos
México S1-14

Gloria	Garduño	Solórzano Mougeotia 	(Charophyta)	in	a	high	mountain	acid	lake	of	Mexico

Gloria	Garduño-Solórzano,	Monserrath	Flores	Calzada,	Rubén	

López	Cano,	Victoria	Pulido	Reyes,	Luis	Barbo	Hernández	Portilla,	

Rafael	E.	Quintanar-Zuñiga,	Marisol	Avila	Romero,	Martha	

Martínez	García	and	Victor	Salazar	Rojas

Facultad	de	Estudios	Superiores	Iztacala
Universidad	Nacional	Autónoma	de	

México
México S1-15

Daira	Guadalajara	Rubio	Mendoza
Evaluation	of	bacterial	growth	in	simulated	environmental	conditions	of	

Europa’s	ocean

Daira	Guadalajara	Rubio	Mendoza,	Sandra	Ignacia	Ramírez	

Jiménez
Centro	de	Investigaciones	Químicas

Universidad	Autónoma	del	Estado	de	

Morelos
México S1-16

Gisela	Aramiriam	León	Espinosa Biodiversity	of	Tardigrades	in	Mexico

Gisela	Aramiriam	León-Espinosa,	Gabino	Adrián	Rodriguez-

Almaraz,	Antonio	Moreno-Talamantes,	Nigel	J.	Marley,	Diane	R.	

Nelson

Facultad	de	Ciencias	Biológicas Universidad	Autónoma	de	Nuevo	León México S1-17

Carolayni	Rodríguez	Corredor Osmolytes	production	by	native	bacterias	from	Mar	de	Cortés
Carolayni	Rodríguez-Corredor,	Ciria	G.	Figueroa	Soto,	Itzamná	

Baqueiro-Peña,	Elisa	M.	Valenzuela-Soto

Centro	de	Investigación	en	Alimentación	

y	Desarrollo	
México S1-18

Rosa	Emilia	Pérez	Pérez	
Anhydrobiotic	lichens	from	Zapotitlán	de	las	Salinas	Valley,	belong	to	

Tehuacán-Cuicatlán	Biosphere	Reserve,	Puebla,	Mexico
Rosa	Emilia	Pérez-Pérez	&	Angélica	Dolores	Ramírez-Peña Facultad	de	Ciencias	Biológicas

Benemérita	Universidad	Autónoma	de	

Puebla
México S1-19

Israel	Mateo	Sánchez	Leyva
Microbial	diversity	of	hydrothermal	sediments	of	Wagner	Fault,	Gulf	of	

California,	México

Israel	Mateo	Sánchez	Leyva,	Luis	Miguel	Molina	Carrillo,	Thomas	

Gunter	Kretzschmar,	María	Asunción	Lago-Lestón

Centro	de	Investigación	y	Educación	

Superior	de	Ensenada	
México S1-20

Rosa	Paulina	Calvillo	Medina
Extremophilic	glacier´s	fungi	from	a	tropical	country:	Isolation	and	

identification	of	micromycetes	from	Ciltlaltepetl	and	Iztaccihuatl	volcanoes	in	

México

Rosa	Paulina	Calvillo-Medina,	Juan	Campos-Guillén,	Victor	

Manuel	Bautista-de	Lucio
	
and	Juan	Pablo	Reyes-Grajeda

Instituto	de	Oftalmología	“Fundación	

Conde	de	Valencia”
México S1-21

Marisol	Navarro	Miranda
Adsorption	of	histidine	exposed	to	ultraviolet	radiation	in	the	presence	of	

aragonite	(CaCO	3	):	An	experimental	model	for	prebiotic	chemistry

Marisol	Navarro-Miranda	,	Iván	Hernández-Garibay,	Alejandro	

Heredia	Barbero,	Alicia	Negrón-Mendoza
Instituto	de	Ciencias	Nucleares

Universidad	Nacional	Autónoma	de	

México
México S1-22

Miguel	Angel	Ibarra	Arroyo
Influence	of	hydric	status	on	the	activity	of	antioxidant	enzymes	in	

Selaginella	lepidophylla

Miguel	A.	Ibarra-Arroyo,	Itzamná	Baqueiro-Peña,	Ciria	G.	

Figueroa-Soto,	María	de	Lourdes	Miranda-Ham,	Elisa	M.	

Valenzuela-Soto

Centro	de	Investigación	en	Alimentación	

y	Desarrollo
México S1-23

Gloria	Hernández	Alcántara
Construction,	expression,	purification	and	characterization	of	the	B	domain	

mutant	of	pyruvate	kinase	from	 Thermofilum	pendens .

Gloria	Hernández-Alcántara,	Rosa	Itzel	Álvarez-Hernández,	

Gustavo	De	la	Vega-Ruíz	and	Leticia	Ramírez-Silva.
Facultad	de	Medicina

Universidad	Nacional	Autónoma	de	

México
México S1-24

Leticia	Ramírez	Silva	
The	acquisition	of	the	active	conformation	of	the	hyperthermophilic	pyruvate	

kinase	from	 Thermofilum	pendens	 is	different	from	that	of	pyruvate	kinases	

from	mesophile	organisms

Leticia	Ramírez-Silva,	Gustavo	De	la	Vega-Ruíz,	Gloria	Hernández-

Alcántara.
Facultad	de	Medicina

Universidad	Nacional	Autónoma	de	

México
México S1-25

María	Fernanda	Pérez	Bernal
Taxonomic	and	functional	microbial	diversity	at	two	extremely	alkaline	ponds	

at	Rincon	de	Parangueo

María	Fernanda	Pérez-Bernal,	Johanne	Aubé,	Elcia	Margareth	

Souza	Brito,	Rémy	Guyoneaud,	Manon	Bartoli,	Bernard	Ollivier,	

Germán	Cuevas	Rodriguez,	Agnès	Hirschler-Réa

División	de	Ingenierías Universidad	de	Guanajuato México S1-26

Claudio	Alejandro	Fuentes	Carreón
Computational	simulation	of	organics	with	gypsum	(CaSO 4 ·2H2O):	An	

approach	to	the	organic-inorganic	interaction	in	the	Naica	environment

Jorge	Ulises	López	Pérez,	Claudio	Alejandro	Fuentes	Carreón,	

Rosa	del	Carmen	Acosta	Fernández,	Alejandro	Paredes	Arriaga,	

Alicia	Negrón	Mendoza,	Alejandro	Heredia	Barbero

Instituto	de	Ciencias	Nucleares
Universidad	Nacional	Autónoma	de	

México
México S1-27

Rosa	Del	Carmen	Acosta	Fernández
Computational	simulation	of	organics	with	gypsum	(CaSO 4 ·2H2O):	An	

approach	to	the	organic-inorganic	interaction	in	the	Naica	environment

Jorge	Ulises	López	Pérez,	Claudio	Alejandro	Fuentes	Carreón,	

Rosa	del	Carmen	Acosta	Fernández,	Alejandro	Paredes	Arriaga,	

Alicia	Negrón	Mendoza,	Alejandro	Heredia	Barbero.

Instituto	de	Ciencias	Nucleares
Universidad	Nacional	Autónoma	de	

México
México S1-27

Alejandro	Paredes	Arriaga
Computational	simulation	of	organics	with	gypsum	(CaSO 4 ·2H2O):	An	

approach	to	the	organic-inorganic	interaction	in	the	Naica	environment

Jorge	Ulises	López	Pérez,	Claudio	Alejandro	Fuentes	Carreón,	

Rosa	del	Carmen	Acosta	Fernández,	Alejandro	Paredes	Arriaga,	

Alicia	Negrón	Mendoza,	Alejandro	Heredia	Barbero

Instituto	de	Ciencias	Nucleares
Universidad	Nacional	Autónoma	de	

México
México S1-27

Jorge	Ulises	López	Pérez
Computational	simulation	of	organics	with	gypsum	(CaSO 4 ·2H2O):	An	

approach	to	the	organic-inorganic	interaction	in	the	Naica	environment

Jorge	Ulises	López	Pérez,	Claudio	Alejandro	Fuentes	Carreón,	

Rosa	del	Carmen	Acosta	Fernández,	Alejandro	Paredes	Arriaga,	

Alicia	Negrón	Mendoza,	Alejandro	Heredia	Barbero.

Instituto	de	Ciencias	Nucleares
Universidad	Nacional	Autónoma	de	

México
México S1-27
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First	Author Poster	Title Authors Center/Institute/Faculty/School University Country Poster	
number

Alfredo	Rodríguez	Arteaga
Sliding	clamp	proteins.	Interactions	and	adaptations	to	extreme	
environmental	conditions

Alfredo	Rodríguez	Arteaga,	Enrique	Rudiño	Piñera Instituto	de	Biotecnología
Universidad	Nacional	Autónoma	de	

México
México S1-28

Carlos	Alberto	Soriano	López There	is	water	and	food	on	Enceladus	satellite,	what	is	next? Carlos	Alberto	Soriano-López,	Elva	Escobar-Briones,	Lilia	Montoya Facultad	de	Ciencias	Biológicas
Universidad	Autónoma	del	Estado	de	

Morelos
México S1-29

Itzel	Becerra	Absalón
Cyanoprokaryota	diversity	in	biological	soil	crust	from	semi-deserts	of	Central	
Region	of	Mexico

Itzel	Becerra-Absalón,	Pilar	Mateo,	M.	Ángeles	Muñoz-Martín,	
Gustavo	A.	Montejano	Zurita

Facultad	de	Ciencias Universidad	Autónoma	de	México México S1-30

Yolanda	Guadalupe	García	Huante
Cloning	of	the	Cel7A	encoding	gene	from	the	lignocellulosic-degrading	fungus	
Thielavia	terrestris	Co3Bag1

Yolanda	García-Huante,	Alejandro	Santiago-Hernández,	Jorge	E.	
Campos	Contreras,	María	Eugenia	Hidalgo-Lara

Departamento	de	Biotecnología	y	
Bioingeniería	

Instituto	Politécnico	Nacional México S1-31

Johan	Rodríguez	Mendoza
Biochemical	characterization	of	a	thermophilic	exo-β-1,3-glucanase	from	the	
fungus	Thielavia	terrestris	 Co3Bag1

Johan	Rodríguez-Mendoza,	Alejandro	Santiago-Hernández,	Jorge	
E.	Campos	Contreras,	María	Eugenia	Hidalgo-Lara

Departamento	de	Biotecnología	y	
Bioingeniería	

Centro	de	Investigación	y	de	Estudios	
Avanzados	del	Instituto	Politécnico	

Nacional
México S1-32

Marina	Gutiérrez	Antón
Production	of	Laccase	activity	by	 Thielavia	terrestris 	Co3Bag1.Cloning	of	a	
Laccase	encoding	gen	from	this	thermotolerant	fungus.

Marina	Gutiérrez	Antón,	Alejandro	Santiago	Hernández,	Bryan	
Pacheco	Segura,	Jorge	E.	Campos	C.,	Ma.	Eugenia	Hidalgo-Lara.

Departamento	de	Biotecnología	y	
Bioingeniería	

Centro	de	Investigación	y	de	Estudios	
Avanzados	del	Instituto	Politécnico	

Nacional
México S1-33

Azucena	López	López
Cellulolytic	activity	of	the	thermophilic	fungi	 Thielavia	terretris 	Co3Bag1	
grown	under	submerged	fermentation

Azucena	López	López,	Alejandro	Santiago	Hernández,	Jorge	E.	
Campos	Contreras,	María	Eugenia	Hidalgo-Lara	

Departamento	de	Biotecnología	y	
Bioingeniería	

Centro	de	Investigación	y	de	Estudios	
Avanzados	del	Instituto	Politécnico	

Nacional
México S1-34

Irán	Tapia	Vázquez
Prospecting	and	characterization	of	psychrophiles	microorganisms	plant	
growth	promoters.

Irán	Tapia	Vázquez,	Jorge	Luis	Folch	Mallol,	Ramón	Alberto	
Batista	García,	Ricardo	Sánchez	Cruz

Centro	de	Investigaciones	en	Biotecnología
Universidad	Autónoma	del	Estado	de	

Morelos
México S1-35

José	Ángel	Santiago	Terrones
Revealing	the	structural	contributions	to	the	thermal	adaptation	of	the	TATA-
box	binding	protein:	Molecular	dynamics	and	5D-QSPR	analysis.

Ángel	Santiago,	Rodrigo	Said	Razo-Hernández,	Nina	Pastor
Centro	de	Investigaciones	en	Dinámica	

Celular
Universidad	Autónoma	del	Estado	de	

Morelos
México S1-36

Raúl	Balam	Martínez	Pérez
Analysis	in	silico	of	putative	triacylglycerol	lipases	from	halophilic	bacteria,	
archea	and	yeast

Raúl	Balam	Martínez-Pérez,	Lourdes	Mariana	Díaz-Tenorio,	Jorge	
Rodríguez-González,	Luis	Cira-Chávez,	María	Isabel	Estrada-
Alvarado	

Instituto	Tecnológico	de	Sonora México S1-37

Dora	Alicia	Rodríguez	Franco
Characterization	of	halophilic	bacteria	producing	endochitinases	isolated	
from	saline	soils	of	Sonora

Dora	Alicia	Rodríguez	Franco,	Luis	Alberto	Cira	Chavez,	María	
Isabel	Estrada	Alvarado,	Keiko	Shirai	Matsumoto,	Saúl	Ruíz	Cruz	
and	Sergio	de	los	Santos	Villalobos

Instituto	Tecnológico	de	Sonora México S1-38

Citlali	Rodríguez	Gómez
Extreme	benthonic	and	planktonic	microorganisms	from	the	coral	reef	system	
of	Veracruz,	Gulf	of	Mexico

Citlali	Rodríguez-Gómez,	Rosa	María	Oliart-Ros,	Yuri	B.	
Okolodkov,	Lorena	M.	Durán-Riveroll	and	Allan	Cembella

Unidad	de	Investigación	y	Desarrollo	en	
Alimentos	

Instituto	Tecnológico	de	Veracruz México S1-39

Fátima	Li	Hau
Biodiversity	of	halophile	Bacteria	and	Achaea	from	a	natural	occurring	saline	
lake	(Totolcingo	lake)	and	Tequesquite	(mineral	salt)	dryers	(Puebla,	Mexico)

Fatima	Li-Hau,	Marcelo	Rojas-Oropeza,	Nathalie	Cabirol Facultad	de	Ciencias
Universidad	Nacional	Autónoma	de	

México
México S1-40

Erika	Elizabeth	Rios-Valenciana
High	arsenic	concentrations	in	nature:	a	toxic	environment	for	some	
microorganisms	and	optimum	for	others

Erika	Elizabeth	Rios-Valenciana,	Roberto	Briones-Gallardo,	
Lourdes	Berenice	Celis

División	de	Ciencias	Ambientales
Instituto	Potosino	de	Investigación	

Científica	y	Tecnológica
México S1-41

Sandra	Lupo
Oleaginous	fungi	from	maritime	Antarctic:	production	of	polyunsaturated	
fatty	acids	

Sandra	Lupo,	Belen	Corallo,	Juliana	Bruzzone,	Laura	Olazabal,	
Lyliam	Loperena

Facultad	de	Ciencias Universidad	de	la	República Uruguay S1-42

Arielle	Ariste	
Fungal	collection	screening	for	phenol	removal	from	an	extreme	biorefinery	
industry	wastewater	(BIW)

A.	Ariste,	V.V.	Kumar,	R.	A.	Batista-García,	H.	Cabana Faculté	de	genié Universidad	de	Sherbrooke Canada S1-43

Julio	de	Jesús	Mena	Portales
Biotechnological	potentialities	of	fungi	registered	in	marine	environments	of	
Cuba.

Julio	Mena-Portales,	Erisbel	Samón-Legrá Centro	de	Ecología	y	Sistemática Cuba S1-44

Paola	Mónica	Talia
Cloning,	expression,	and	evaluation	of	a	GH5	endoglucanase	from	the	gut	of	
an	Argentinian	higher	termite	

Paola	Talia;	Emiliano	Ben	Guerrero;	Liliana	Martínez;	Eleonora	
Campos;	Ramón	Batista-García	and	Marcelo	Soria

Instituto	de	Biotecnología Instituto	de	Tecnologías	Agropecuarias Argentina S1-45

Roberto	Mendez-Perez Cueva	de	villa	luz	and	microbiota	in	extreme	enviroments
Roberto	Mendez-Perez,	Rodolfo	Gómez-Cruz,	José	Santiago	
Bautista-López,	María	Teresa	Gamboa-Rodríguez,	Jesús	Roberto	
Gamboa-Aldeco

División	Académica	de	Ciencias	Biológicas Universidad	Juárez	Autónoma	de	Tabasco Mexico S1-46

Yameiri	Margarita	Mena	Agramonte Instituto	de	Investigaciones	Loyola
República	
Dominicana

S1-47

Abraham	González	Barrios Molecular	characterization	of	archaeas	in	the	state	of	Nuevo	Leon
Barrios.	A.,		Aréchiga-Carvajal	E.T.	Adame-Rodríguez,	J.M.	and	
Ledezma-Villanueva,	A.	

Facultad	de	Ciencias	Biológicas Universidad	Autónoma	de	Nuevo	León Mexico S1-48

Hugo	Castelán	Sánchez Comparison	of	metagenomes	of	extreme	water	environments	 Hugo	Castelán	Sánchez	and	Sonia	Dávila	Ramos Centro	de	Investigaciones	en	Dinámica	CelularUniversidad	Autónoma	del	Estado	de	Morelos Mexico S1-49

Elva	Teresa	Aréchiga-Carvajal
Adaptation	of 	Ustilago	maydis 	to	acidic	pH	through	Rim101.	A	subject	of	ions	
and	organic	acids	availability

Adriana	Mayrel	Martha	Paz,	José	Ruiz-Herrera,	Juan	Manuel	
Adame-Rodríguez	and	Elva	Teresa	Aréchiga-Carvajal

Facultad	de	Ciencias	Biológicas Universidad	Autónoma	de	Nuevo	León Mexico S1-50

Adrián	Gutiérrez	Cepeda
Lobophorols:	acetate-derived	metabolites	from	the	brown	alga	 Lobophora	
variegata

Gutiérrez-Cepeda	A,	Souto	M	L, 	Fernández	J	J,	Norte	M,	
Montalvão	S,	Tammela	P

Facultad	de	Ciencias Universidad	Autónoma	de	Santo	Domingo
República	
Dominicana

S1-51

María	Antonieta	Quispe-Ricalde Proteases	secreted	by	halotolerant	bacteria	isolated	from	Peruvian	salt	ponds
María	Antonieta	Quispe-Ricalde,	Ángel	Wuilder	Gárate	Palomino	
and	Amparo	Iris	Zavaleta

Facultad	de	Ciencias
Universidad	Nacional	de	San	Antonio	

Abad	del	Cusco
Perú S1-52

Valeria	Sánchez	de	la	Torre
Morphological	characterization	and	ecological	distribution	of	isolated	
tardigrades	from	bryophytes	of	some	points	of	the	south	shetland	islands	and	
antarctic	peninsula

Mayra	Lucia	Biraldo	Barrios,	Valeria	Sánchez	de	la	Torre,	Ana	
María	Builes	Cañate

Universidad	Tecnológica	de	Bolívar Colombia S1-53
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Edisson	Ferney	Herrera	Sabogal
Isolation,	characterization,	and	quantification	thermophilic	microorganisms	
of	a	thermomineral	spring,	located	in	the	Choachí	municipality,	
Cundinamarca,	Colombia.

Edisson	Ferney	Herrera	Sabogal,	Martha	Lucia	Ortiz	Moreno	 Laboratorio	de	biotecnología	de	Plantas Universidad	de	los	Llanos Colombia S2-01

Alan	Michelle	Ferman	Orduña
Haplotype	Diversity	of	the	 gmlM 	Gene	in	Helicobacter	pylori 	isolated	from	
Patients	with	Gastrointestinal	Diseases

Alan	Michelle	Ferman	Orduña,	Rogelio	Gabriel	Torres	Ramos,	
Jeiry	Toribio	Jiménez,	Adolfo	Roman	Roman

Facultad	de	Ciencias	Químicas	y	Biológicas Universidad	Autónoma	de	Guerrero México S2-02

Alberto	Patricio	Hernández
Potential	to	promote	plant	growth	and	resistance	to	heavy	metals	of	bacteria	
isolated	from	roots	of	 Acacia	farnesiana 	that	grows	on	acid	mine	tailings

Luna,	B.	M.,	Patricio.	A.,	Chávez.	J.D.,	Aguirre.	J.L.,	Romero.	Y.,	
Moreno.	M.E.,	Toribio.	J

Facultad	de	Ciencias	Químicas	y	Biológicas Universidad	Autónoma	de	Guerrero México S2-03

Cruz	Antonio	Jaramillo	Hernández
Clonal	relationship	of	 Pseudomonas	aeruginosa 	capable	of	promoting	plant	
growth	isolated	from	the	caves	of	Juxtlahuaca	Guerrero

García	Moreno	N.	Daniel,	Jaramillo	Hernández	C.	Antonio,	Toledo	
Hernández	Eruviel,	Toribio	Jiménez	Jeiry

Facultad	de	Ciencias	Químicas	y	Biológicas Universidad	Autónoma	de	Guerrero México S2-04

	Estefany	Isabel	Higuera	López	 Identification	of	the	CsrA	 gene	in	Bacillus	licheniformis 	M2-7.
Higuera	E.I,	Jacobo	J,	Severiano	R,	Villa	I.	Rodríguez	M.	A.,	Toribio	
J.	y	Romero	Y

Facultad	de	Ciencias	Químicas	y	Biológicas Universidad	Autónoma	de	Guerrero México S2-05

Gustavo	Cuaxinque-Flores
Participation	of	acidophilic	microorganisms	in	the	chemical	specification	of	
arsenic,	chrome	and	iron	in	mine	tailings

Cuaxinque-Flores	G.,	Aguirre-Noyola	J.	L	Chávez-Gonzalez	J.	D,	
Talavera-Mendoza	O.,	Romero	Y.,Toribio-Jiménez	J.

Facultad	de	Ciencias	Químicas	y	Biológicas Universidad	Autónoma	de	Guerrero México S2-06

Joseph	Guevara	Luna
Identification	of	enzymes	and	intermediary	metabolites	involved	in	the	
biotransformation	of	Benzo	[A]	Pyrene	by	Bacillus	Licheniformis	M2-7

Guevara,	J.,	Álvarez,	P.,	Encarnación,	S.M.,	Ríos,	E.,	Toribio,	J.,	
Rodríguez,	M.A.,	Romero,	Y.

Facultad	de	Ciencias	Químicas	y	Biológicas Universidad	Autónoma	de	Guerrero México S2-07

María	Guadalupe	Sánchez	Otero
Elimination	of	the	cap	region	of	thermoalcalophilic	lipase	from	 Geobacillus	
thermoleovorans 	CCR11	through	overlapping	sequences:	changes	in	
synthetic	capacity	and	performance	in	hydrophobic	adsorption-desorption

R.M.	Oliart-Ros,	C.	Mora-González,	M.G.	Sánchez-Otero;	y	R.	
Quintana-Castro

Unidad	de	Investigación	y	Desarrollo	en	
Alimentos	

Instituto	Tecnológico	de	Veracruz México S2-08

Miriam	Isabel	Torres	Ayala
Use	of	extremophile	bacteria	for	the	phytremediation	of	diesel	contaminated	
soils

Miriam	Isabel	Torres	Ayala,	Ana	Karen	Gpe.	Díaz	Bernal,	Jeiry	
Toribio	Jimenez,	Yanet	Romero	Ramirez,	Miguel	Ángel	Rodríguez	
Barrera	,	Ma.	Elena	Godinez	Moreno,	Jorge	Bello	Martínez

Facultad	de	Ciencias	Químicas	y	Biológicas Universidad	Autónoma	de	Guerrero México S2-09

Peggy	Elizabeth	Alvarez	Gutiérrez 	Lyophilization	of	extremophilic	strains	of	 Geobacillus	spp .
Alvarez-Gutiérrez,	P.E.,	González	Ramírez,	J.A.,	Ovando-Chacón,	
S.L.,	Abud	Archila,	M.,	Ventura	Canseco,	C.

Instituto	Tecnológico	de	Tuxtla	Gutiérrez México S2-10

Rodolfo	Gómez	Cruz Metagenomics	of	bacterial	diversity	in	the	Villa	Luz	caves
Gómez-Cruz	R,	D’Auria	G,	Artacho	A,	Bautista-López	JS,	Méndez-
Pérez	R,	Rojas-Herrera	R,	Gamboa-Rodríguez	MT,	Gamboa-Aldeco	
JR

Centro	de	Investigación	para	la	
Conservación	y	Aprovechamiento	de	los	

Recursos	Tropicales
Universidad	Juárez	Autónoma	de	Tabasco México S2-11

Rodolfo	Quintana	Castro	
Isolation	and	molecular	identification	of	 Bacillus	licheniformis 	from	sediment	
of	hot	springs	of	San	José	Purúa,	Michoacán

Alberto	Barradas-Gonzáles,	Dra.	Rosa	María	Oliart-Ros,	Dr.	
Rodolfo	Quintana-Castro,	Dra.	María	Guadalupe	Sánchez-Otero	

Facultad	de	Bioanálisis Universidad	Veracruzana México S2-12

Yanet	Romero	Ramírez
Identification	of	halophilic	bacteria	producing	polyhydroxyalkanoates	and	
biosurfactants

Romero	Y,	Nazario	D,	Herrera	D,	Hernández	J.A,	Toribio	J,	
Rodríguez	M.A

Facultad	de	Ciencias	Químicas	y	Biológicas Universidad	Autónoma	de	Guerrero México S2-13

Yoatzin	Guadalupe	Domínguez	Fernández
Genetic	engineering	of	plasmids	as	a	tool	for	mutagenesis	in	multiresistant	
bacteria	with	biotechnological	importance

Domínguez	Y.	G.,	Rojas	A.,	Hernández	J.	A.,	Rodríguez	M.Á.,	
Toribio	J.	y	Romero	Y

Facultad	de	Ciencias	Químicas	y	Biológicas Universidad	Autónoma	de	Guerrero México S2-14

Manuel	Eduardo	Ortega	Cano
Evaluation	of	betaine	accumulation	by	 Cobetia	marina 	in	salts	of	
astrobiological	interest

Manuel	Eduardo	Ortega	Cano	and	Sandra	Ignacia	Ramírez	Jiménez
Departamento	de	Microbiología	

Ambiental	y	Biotecnología
Universidad	Autónoma	de	Campeche México S2-15

Alejandra	Miranda	Carrazco 	Pseudomonas	 sp.	P6115,	a	cyanotrophic	and	arsenic	oxidizing	bacterium . Alejandra	Miranda	Carrazco México S2-16

Adrián	Gómez	Baltazar
Differential	response	to	stress	conditions	between	different	genotypes	of	 	
Salmonella	enterica	

Adrián	Gómez-Baltazar,	Ma.	Soledad	Vázquez-Garcidueñas,	
Alejandra	Ochoa-Zarzosa	y	Gerardo	Vázquez-Marrufo

Facultad	de	Medicina	Veterinaria	y	
Zootecnia

Universidad	Michoacana	de	San	Nicolás	
de	Hidalgo

México S2-17

Luis	Alberto	León	Lemus
Detection	and	analysis	of	the	 ect D	gene	of	Halomonas 	spp.	of	the	Valley	of	
Zapotitlan	Salinas,	Puebla

Alberto	León	Lemus,	Martha	Martínez	García. Unidad	de	Biotecnología	y	Prototipos
Universidad	Nacional	Autónoma	de	

México
México S2-18

María	Cristina	Cardona	Echavarría Growth	of	Salinibacter	ruber 	in	a	simulated	Europa’s	ocean
María	Cristina	Cardona	Echavarría,	Sandra	Ignacia	Ramírez	
Jiménez

Centro	de	Investigaciones	Químicas
Universidad	Autónoma	del	Estado	de	

Morelos
México S2-19

José	Félix	Aguirre	Garrido
Diversity	of	the	bacterial	communities	in	the	water	and	sediments	of	the	soda	
saline	crater	lake	from	Isabel	Island,	México

José	Félix	Aguirre	Garrido,	Hugo	César	Ramírez	Saad,	Francisco	
Martínez-Abarca	Pastor

Unidad	Lerma Universidad	Autónoma	Metropolitana México S2-20

Horacio	Sandoval	Trujillo
Determination	of	the	systems	PKS	and	NRPS	in	halophilic	and	haloalkaliphilic	
actinobacteria

Alonso	Carmona	G.	S.,	Gómez	Olivan	L.,	Sandoval	Trujillo	A.	H.,	
Káram	Calderón	M.	A.,	Isaac	Olivé	K.,	Ramírez	Durán	Ninfa.

Facultad	de	Medicina
	Universidad	Autónoma	del	Estado	de	

México
México S2-21

Gabriela	Scarlett	Alonso	Carmona
Determination	of	the	systems 	PKS	and	NRPS 	in	halophilic	and	haloalkaliphilic	
actinobacteria

Alonso	Carmona	G.	S.,	Gómez	Olivan	L.,	Sandoval	Trujillo	A.	H.,	
Káram	Calderón	M.	A.,	Isaac	Olivé	K.,	Ramírez	Durán	Ninfa

Facultad	de	Medicina
	Universidad	Autónoma	del	Estado	de	

México
México S2-21

Jonathan	Ricardo	Rosas	Ramírez Identification	of	halophilic	bacteria	tolerant	to	heavy	metals
Rosas	Ramírez	J.	R.,	Moreno	Pérez	M.	P.	A.,	Sandoval	Trujillo	A.	
H.,	Isaac	Olivé	K.,	Mitsoura	E.,	Ramírez	Durán	N

Facultad	de	Medicina
	Universidad	Autónoma	del	Estado	de	

México
México S2-22

Ninfa	Ramírez	Durán Identification	of	halophilic	bacteria	tolerant	to	heavy	metals
Rosas	Ramírez	J.	R.,	Moreno	Pérez	M.	P.	A.,	Sandoval	Trujillo	A.	
H.,	Isaac	Olivé	K.,	Mitsoura	E.,	Ramírez	Durán	N

Facultad	de	Medicina
	Universidad	Autónoma	del	Estado	de	

México
México S2-22

Lorna	Catalina	Can	Ubando

Determination	of	the	tolerance	of	haloalkalitolernt	actinomicetes	 Kocuria	
rosea ,	Microbacterium	testaceum	 and	Kocuria	palustris	 to	phenanthrene,	
fluoranthene	and	pyrene	aromatic	polycyclic	hydrocarbons	by	fluorescence	of	
excitation	and	emission

De	la	Luz	Barrueta	L.L.,	Nava	Solís	G.,	Can	Ubando	L.C.,	Camacho	
López	M.A.,	Sandoval	Trujillo	A.H.,	Isaac	Olivé	K.,	Ramírez	Durán	
N.

Facultad	de	Medicina
	Universidad	Autónoma	del	Estado	de	

México
México S2-23

Lilia	Torres	Saucedo
Genomic	analysis	and	characterization	of	an	extremophile	bacterium	isolated	
from	heavy	metal	contaminated	soils.

Lilia	Torres-Saucedo,	Jesús	Guzmán-Moreno,	Luis	Fernando	
García-Ortega,	Paulina	Rivas-	Noriega,	Lenin	Sanchez-Calderón,	
Rosa	María	Ramírez-Santoyo,	Luz	Elena	Vidales-Rodríguez

Unidad	Académica	de	Ciencias	Biológicas	 Universidad	Autónoma	de	Zacatecas México S2-24

Mariana	Delgado	García
Identification	of	carotenoid	pigments	produced	from	halophilic	archaea	
Halorubrum	tebenquichense 	SU10	and	Natronococcus 	sp.	TC6

Mariana	Delgado-García,	Jorge	A.	Rodríguez,	Juan	Carlos	Mateos,	
Rosa	María	Camacho,	Cristóbal	N.	Aguilar,	Marcelo	Müeller

Centro	de	Investigación	y	Asistencia	en	
Tecnología	y	Diseño	del	Estado	de	Jalisco

México S2-25

Isaac	Guzmán	Becerril
Lipolytic	activity	of	heterotrofic	bacteria	from	the	Mexican	Pacific	Ocean	at	
low	temperatures

Isaac	Guzmán	Becerril	and	Silvia	Pajares	Moreno Instituto	de	Ciencias	del	Mar	y	Limnología
Universidad	Nacional	Autónoma	de	

México
México S2-26

Nancy	Alarcón	Geraldo
Antimicrobial	activity	of	bacteria	and	actinobacteria	isolated	from	extreme	
environments	against	 Clavibacter	michiganensis	 subsp.	michiganensis

Nancy	Alarcón	Geraldo,	Gregorio	Rodríguez,	Reyna	Romero-
Geraldo,	Rogelio	Ramírez-Serrano,	Carlos	Angulo.

Centro	de	Investigaciones	Biológicas	del	
Noroeste

México S2-27
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Alejandra	Camargo	Peral	 Proteolytic	activity	of	native	bacterias	from	Mar	de	Cortés
Alejandra	Camargo-Peral,	Elisa	M.	Valenzuela-Soto,	José	Ángel	
Huerta-Ocampo,	Rosa	María	Camacho-	Ruíz,	Itzamná	Baqueiro-
Peña

Centro	de	Investigación	en	Alimentación	y	
Desarrollo	

México S2-28

Paola	Abigail	Martínez	Aldape Prospecting	CrVI	resistant	bacteria	from	an	extreme	anthropogenic	site.
Paola	Abigail	Martínez	Aldape,	Elcia	Margareth	Souza	Brito,	Remy	
Guyoneaud,	Magna	Monteiro

División	de	Ingenierías Universidad	de	Guanajuato México S2-29

Marisela	Aguirre	Ramírez The	Bacillus	subtilis 	threshold	survival	to	salts	of	astrobiology	interest
Marisela	Aguirre	Ramírez,	Eduardo	Moncada	Rangel,	Sandra	I.	
Ramírez	Jiménez

Instituto	de	Ciencias	Biomédicas Universidad	Autónoma	de	Ciudad	Juárez México S2-30

Luis		Mario	Hernández	Soto
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Environmental regions of Baja California. Detection of 
Coccidioides spp. in semi-arid regions of Baja California 

Meritxell Riquelme Pérez 
Jefe del Depto. de Microbiología Centro de Investigación Científica y de Educación Superior de Ensenada CICESE 
Ctra. Ensenada-Tijuana N. 3918 22860 Ensenada, Baja California, México. Tel. +52~6-1750500 ext. 27061 
riquelme@cicese.mx 
 
Coccidioidomycosis or Valley Fever (VF) is a mycosis caused by Coccidioides spp., which represents a serious 
threat to inhabitants of endemic areas of North America. Despite successful clinical isolations of the fungus, its 
environmental detection has had low effectiveness. We have analyzed this pathogen in its natural environment to 
characterize its distribution and to identify potential reservoirs. We have explored an area of Valle de las Palmas 
(VDP), Baja California, Mexico, previously predicted as a putative endemic "hotspot", to detect Coccidioides spp. 
via culture-independent molecular methods. Two different microhabitats, burrows (influenced by rodent activity) 
and topsoil (10-15 cm below the surface), were included in the analyses. Initially, a nested PCR designed to 
amplify the complete internal transcribed spacer (ITS) region of Dikarya followed by a diagnostic PCR designed 
to amplify the ITS2 region of Coccidioides spp. were carried out using the total genomic DNA extracted from soil 
samples (n=93). While a high number of the recovered amplicons (37) were confirmed to belong to Coccidioides 
spp., other non-specific sequences belonging to Aphanoascu canadensis, A. keratinophilus, Penicillium cyclopium 
and P. dipodomyicola were also amplified. After multiple alignment of the ITS region for all fungal species 
identified with the ITS2 primers, new primers were designed to amplify the ITS1 region of Coccidioides spp. and 
reduce non-specific amplifications. With the new primers, all the putatively positive amplicons were identified as 
Coccidioides spp. In all cases a higher prevalence of Coccidioides spp. was observed for burrow than for topsoil 
samples. Rodents act presumably as reservoirs for Coccidioides spp. In previous studies, by testing with ELlSA 
the serum from rodents trapped in VDP, we detected antibodies against Coccidioides spp. in two rodent species. 
Yet, rodent distribution has not been considered in previous models to estimate the potential distribution of the 
fungus. Recently, we have used MaxEnt and GIS to model the current and future potential distribution of 
Coccidioides spp. in the endemic states of Baja California, in Mexico, and in California and Arizona in the United 
States. The effect of including the potential distribution of putative reservoirs, including Chaetodipus fallax (San 
Diego pocket mouse), Dipodomys simulans (Dulzura kangaroo rat), Neotoma lepida (Desert woodrat) and 
Peromyscus maniculatus (Deer mouse), was also analyzed. When using only current abiotic variables, a good 
match was obtained between the areas predicted as suitable for Coccidioides spp., and the counties in California 
and Arizona with the highest incidence rates for the disease. No apparent differences were observed when biotic 
variables were also considered, suggesting that the four rodent species do not limit the geographic distribution of 
Coccidioides spp., and that these rodent species do not present a species-specific relationship with Coccidioides 
spp. Additionally, the potential distribution of Coccidioides spp. was modeled taking into account future scenarios 
of climate change. The probability of habitat suitability and the geographic range for the fungus is predicted to 
increase in future scenarios, particularly when considering high emissions. 
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Lipolytic capabilities of Geobacillus thermoleovarans CCR11 

Rosamaría Oliart Ros 
UNIDA, Instituto Tecnológico de Veracruz, Av. M. A. de Quevedo No. 2779, Veracruz, Veracruz, C.P. 
91897, México. 
roliart@itver.edu.mx 
 

Lipases (triacylglycerol hydrolases, E.C. 3.1.1.3) are ubiquitous enzymes characterized by their ability 
to catalyze the hydrolysis and synthesis of triglycerides at the interface between the insoluble substrate 
and water, a property that makes them the most widely used group of biocatalysts. Due to their extreme 
stability at elevated temperatures and in organic solvents, lipases from thermophiles have become objects 
of special interest for structural investigations and for biotechnological and industrial applications such 
as detergent industry, food industry, pulp and paper industry, and in organic synthesis. At the 
Biochemistry laboratory of the UNIDA/Instituto Tecnológico de Veracruz we have isolated and analyzed 
thermophilic bacteria from thermal locations in the state of Veracruz and Puebla, México (Pinzón-
Martínez et al., 2010). The thermophilic bacteria Geobacillus thermoleovorans CCR11 was isolated from 
the thermal pool El Carrizal in Veracruz, México. Initially, we described the production of a 
thermoalkalophilic and organic solvent tolerant extracellular lipase with a relative molecular mass of 11 
kDa (Castro-Ochoa et al., 2005). Later, a lipase gene was amplified by PCR and cloned in E. coli, 
producing a recombinant lipase with a molecular weight of 43 kDa (Quintana-Castro et al., 2009). When 
medium optimization was undertaken (Sánchez-Otero et al., 2011), a 27 kDa esterase was found, 
suggesting that G. thermoleovorans CCR11 might possess a complex lipolytic system, which is 
differentially expressed depending on culture conditions. The enzymes have been cloned and 
characterized. They are active under alkaline pHs, high temperatures, and in the presence of detergents 
and organic solvents. Their biocatalytic capabilities in organic solvents have been analyzed in free and 
immobilized forms (Sánchez-Otero et al., 2008; Sánchez-Otero et al., 2010; Badillo-Zeferino et al., 
2015), showing a good potential for its application in nonaqueous biocatalysis. In addition, the 27 kDa 
carboxylesterase is a new member of the XVth bacterial lipolytic enzyme family, based on its sequence 
and plausible three-dimensional structure (Espinosa-Luna et al., 2016). 
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Lessons from metagenomics: features of the halophilic bacterium 
Spiribacter 

Antonio Ventosa, María José León, Cristina Sánchez-Porro 
Department of Microbiology and Parasitology, University of Sevilla, 1012 Sevilla, Spain 
ventosa@us.es 
 
Hypersaline environments are extreme habitats in which only a very limited group of organisms are well 
adapted to grow. Most are microorganisms belonging to the Archaea and Bacteria, but some Eukaryotes 
are also able to grow under high salt concentrations. Most studies on halophilic prokaryotes have been 
carried out on saline lakes and salterns, that are used for the commercial production of salt. Our studies 
have been focused on multi-pond system salterns, in which the salt concentration remains stable for long 
periods in each individual pond. In order to determine the prokaryotic diversity along the salinity gradient 
of the salterns, we have used different methodologies since the late seventies, from traditional culture-
dependent methods to culture-independent molecular techniques. Recently we used a metagenomic 
approach in order to determine in depth the prokaryotic structure of crystallizers (salt- saturated ponds) 
as well as intermediate salinity ponds. While in the crystallizers the major population is composed of 
Euryarchaeota (haloarchaea, mainly Haloquadratum and Halorubrum), Bacteroidetes (Salinibacter) and 
the non-yet-cultivated nanohaloarchaea, in intermediate salinity ponds a wider prokaryotic diversity is 
observed, with different microorganism belonging to several higher taxa. One particular group of 
prokaryotes that were found to be abundant but not yet isolated under laboratory conditions was related 
to the genus Alkalilimnicola, within the class Gammaproteobacteria. On the basis of the metagenomic 
information we were able to isolate this new bacterium and named it as Spiribacter salinus. More recently 
we have been able to isolate new related strains and describe them as new species of this genus: 
Spiribacter curvatus and Spiribacter roseus. These new bacteria have interesting features, such as the 
smallest genomes described for a member of the family Ectothiorhodospiraceae, their peculiar cell 
morphology (with curved to spiral morphologies) or their abundance on intermediate salinity habitats 
and practically absence on marine ecosystems or the most concentrated ponds of salterns. We wil revise 
the main features of this interesting group on microorganisms that are quite well adapted to intermediate 
salinities. 
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Cyanobacterial diversity in microbial mats from the hypersaline 
lagoon system of Araruama, Brazil: biotechnological implications 

Vitor Vasconcelos, Raquel Castelo-Branco, Pedro Nuno Leão, Joana Martins, Sinda Gomes, Frederico 
Sobrinho da Silva, João Graciano Mendonça Filho, Vitor Ramos 
 
In photosynthetic mats from hypersaline environments, cyanobacteria typically predominate in the top 
layer and play crucial ecological roles within the microbial consortium. Studying their diversity is thus 
relevant to provide new insights into the functioning and dynamics of these microbial communities as 
well as in its biotechnological potential. We have extensively characterized the cyanobacterial diversity 
present in three hypersaline microbial mat samples from the coastal lagoon system of Araruama, state of 
Rio de Janeiro, Brazil, combining morphological and molecular approaches, as well as culture-dependent 
and independent methods, scrutinizing the samples to the fullest and discussing the different outcomes. 
A PCR-based screening was performed to evaluate the potential production of secondary metabolites by 
Geitlerinema, Leptolyngbya, Nodosilinea, and Synechococcus strains isolated in this study. Thirty-six 
unique morphospecies (i.e. morphotypes identified by microscopy) could be differentiated in the three 
original samples and compared with previous taxonomic surveys. Some sequences had no close relatives 
in the public databases, including one from an isolate, being placed as ‘loner’ sequences within different 
orders. This seems indicate the presence of novel cyanobacterial diversity in the mats of the Araruama 
system. The biotechnological applications of cyanobacteria will also be discussed. 
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Defensive secretions of terrestrial invertebrates inhabiting in quasi-
extreme environments. From simple molecules to pharma prototypes 

in conditions of eco-sustainable development 

Juan Enrique Tacoronte Morales 
Universidad Central del Ecuador 
 
The Superclass Myriapoda and within this the Class Diplopoda, corresponds to detritivore invertebrate 
specimens belonging to the edaphic fauna of forests around the world. In different eco-systems and 
environmental conditions (extreme Andean paramo at 2800m of height, Amazon region at 600m and 
coastal regions of the Ecuadorian Pacific) they have adapted to predator pressures by ejection of mono- 
or poli-component defensive secretions, which compositions vary according geographical regions, 
sources of feeding and evolution dynamic of species and families. These repugnatorial secretions are an 
extraordinary source of secondary metabolites with interesting biological properties, including 
antimicrobial effect. The chemical study of defensive secretions isolated from Ecuadorian millipedes has 
revealed the poly-functional variation in chemical structures and biological effects and the importance 
of chemical ecology as a systemic conceptual and methodological tool for elucidating chemistry, ecology 
and evolution of these invertebrates. The molecular mayor components (phenols, benzoquinones, 
aldehydes, hydrocarbons) characterized and isolated from ejected defensive compositions are evaluated 
in pharma prototypes for developing antimicrobial formulations 
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CRISPR-Cas systems in Sulfolobus islandicus, a thermophilic and 
acidophilic crenarchaeon 

Qunxin She  
Archaea Centre, Department of Biology, University of Copenhagen, Denmark 
 
CRISPR-Cas systems provide immunity against invasive genetic elements in Archaea and Bacteria. The 
system is composed of CRISPR arrays of repeat-spacer units and CRISPR-associated (cas) genes, and 
the antiviral immunity is exerted by ribonucleoprotein complexes (RNPs) that consist of CRISPR RNAs 
(crRNAs) and Cas proteins. We employ Sulfolobus islandicus, a hyperthermophilic crenarchaeon to 
investigate molecular mechanisms of nucleic acids interference by CRISPR-Cas. The organism contains 
two CRISPR arrays of identical repeat, a I-A system of both acquisition and interference modules and 
two III-B interference modules, Cmr-α and Cmr-β that only differ in the presence of an additional subunit 
(Cmr7) in the latter. Genetic assays have been developed both for investigation of DNA interference and 
for RNA interference by each of these systems, and our analyses have revealed that the I-A system 
confers protospacer adjacent motif (PAM)-dependent DNA interference, and Cmr-a mediates 
transcription-dependent DNA interference whereas Cmr-b only shows RNA interference. Furthermore, 
native RNPs of Cmr-α and Cmr-β were purified form S. islandicus and subjected to in vitro DNA and 
RNA cleavage assay. While Cmr-β only possesses RNA cleavage activity, Cmr-α is active both in RNA 
cleavage and RNA-activated ssDNA cleavage. Strikingly, the ssDNA cleavage by Cmr-a is to be 
strongly activated by the availability of DNA substrate. The implication of these findings to antiviral 
defense by these disparate CRISPR-Cas systems in the archaeon will be discussed.  
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Prelimary study on tardigrades of Baja california, Mexico 

Patricia G. Nuñez  
Instituto de Estudios Avanzados de Baja California, A. C., 22860 Ensenada, B. C. 
Instituto de Astronomía, UNAM 22860 Ensenada, B. C. 
 
The group of organisms called tardigrade or also denominated water bears, due to its general appearance 
and its slowness when moving. These are microscopic organisms that have gained importance in 
astrobiology in recent years, and today are considered one of the most extreme organisms on the planet. 
In this lecture, some general basic aspects of the tardigrades as a group (phyla), such as taxonomic 
characteristics, habitat, reproduction, evolution, and survival, will be presented. Tardigrades have 
extreme survival ability, they can enter into a state of latency for several years called cryptobiosis and 
this mechanism can be of different types, anhydrobiosis, quist, anoxybioisis, osmobiosis and criobiosis 
(Nelson and Marley 200). Making them to survive different extreme changing conditions. Although it is 
a group very studied mainly in Europe, few studies exist in Mexico. A study was carried out with some 
samples taken in the state of Morelos and Mexico City, where the genus Hypsibius was found. In turn, 
they took samples of mosses from the Sierra de la Laguna in Baja California Sur, the genus Macrobiotus 
(Hoffman & Jiménez, 1994). A more complete study was done by (Kaczmarek et al., 2011) where a total 
of 41 species have been counted in the states of Sinaloa, Chihuahua (the majority), Chiapas, Oaxaca, and 
Morelos, and the genus Dactylobiotus in Nuevo León (Moreno et al 2015). To this date a total of 43 
species, have been discovered. Due to our interest in conducting experiments with tardigrades to 
complement the practices with students of the course of astrobiology; we went to the task of collecting 
samples of mosses and lichens in Ensenada, B.C. without obtaining positive results. So we decided to 
look in the mountainous area of the region, where a study is currently being carried out on the San Pedro 
Mártir area (National Astronomical Observatory area). Several samples of mosses and lichens were 
collected. Finding three genera, belonging to the Heterotardigrada and Eutardigrada class. 
This study was supported by the projects UNAM-DGAPA-PAPIME PE109915 and CONACYT-AEM 
275311 
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The use of extremophiles in Microbial Enhanced Oil Recovery 

Regina Hernández Gama  
Instituto Politécnico Nacional, Centro de investigación en Ciencia Aplicada y Tecnología Avanzada, 
Cerro Blanco No. 141 Col. Colinas del Cimatario, C.P. 76090 
Querétaro, Querétaro. MÉXICO 
rehernandez@ipn.mx 
 
The oil fields are not only underground hydrocarbon tanks, they are complex systems of rocks embedded 
in oil, where microbial ecosystems are established, in which extraordinary forms of life can be found that 
resist extreme conditions of temperature, pH and salinity. Previously the description of the microbial 
composition of the communities present in different deposits around the world has been made, since 1926 
culturable microorganisms were obtained from oil reservoirs, but recently the molecular exploration of 
diversity has allowed to describe a complex microbial community with novel and surprising species. All 
microbes inside oil reservoir has an effect on the system, they can change the interaction between water, 
oil and rock.  Microbial enhanced oil recovery (MEOR) is a technology that involves the use of cells or 
their metabolic products to favor oil recovery, different microbial groups can generate byproducts that 
enhance oil recovery as acids, solvents, polymers, or surfactants.  Around the world, applications of 
microbes or their byproducts on oil reservoirs have generated an increase in oil recovery mainly in 
decaying oil reservoirs. Many variables must to have considered for choosing MEOR, firstly oil reservoir 
conditions including temperature, pH, salinity, permeability and porosity; and the microbial alternatives 
by their metabolisms and resistance to extreme conditions. The use of authoctonous or exogenous 
microbes depends on the results expected. Different applications as biostimulation, bioaugmentation, or 
also application of products obtained ex situ have generated an enhancement in oil. Each technology 
generates different results depending on the reservoir and the development of the application. In Mexico, 
there are some studies with extremophile fermentative microorganisms producers of CO2, or emulsifiers; 
or mesophiles that produces biosurfactants. We can recognize some studies at an appropriate stage for 
field application. In a nation that depends economically on oil, innovation in extraction technologies is 
becoming more and more widespread. 
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Expanding the boundaries of life: from the stones up above the 
clouds 

Tetyana Milojevic 
Department of Biophysical Chemistry, University of Vienna, Austria 

 
Extremophiles cherry pick the habitats at the edge of living limits, shaping the life under inhospitable 
conditions. Such microorganisms are characterized by functional capabilities required for survival in 
harsh and extreme environments. The topic of our research focuses on biochemistry of extremophiles, 
functional and structural analysis of their molecular machinery, microbial-mineral interactions and 
microbes in outer space.   We have been investigating the microbial-mineral interface of metal oxidizing 
extremophile Metallosphaera sedula, the stone-eating archaeon that lives in hot acid conditions and 
exhibits unusual heavy-metal resistance. Exploring the viability and metal extraction capacity of M. 
sedula living on and interacting with terrestrial and extraterrestrial minerals, we have shown that this 
microbe actively colonizes meteorite NWA 1172, synthetic Martian regolith materials, and hard, rare 
metal oxide ores. Ultrastructural analysis of the hard metal-biomineralized cell wall of M. sedula is a 
focus of our current investigations to reveal redox destiny and coordination chemistry of the incorporated 
metals.  The other research project aims at deciphering the molecular mechanisms of microbial 
survivability in the outer space environment. Outer space with its complex and extreme parameters 
represents a severe environmental constrain for the most living forms on our planet. However, several 
extremophilic microbial species have been shown to withstand the drastic influence of outer space. 
Exposed to the space environment, microorganisms are challenged by a number of its hostile factors: 
galactic cosmic and solar UV radiation, extreme vacuum, temperature fluctuations, desiccation, freezing, 
and microgravity. To achieve in-depth characterization of space-induced molecular alterations, we apply 
an integrative -omics approach combined with electron microscopy assisted investigations and elemental 
(Manganese) ultrastructural analysis of Deinococcus radiodurans exposed to outer space and simulated 
space conditions. Space induced proteomic and transcriptomic signatures merged with metabolite 
profiling and elemental ultrastructural analysis of space-returned D. radiodurans will promote our 
understanding of supporting and protecting the life in outer space environment.  
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Subaerial biofilms on rock surfaces of Mayan monuments as model 
moderate extremophile communities 

B.O. Ortega Morales, M. Reyes-Estebanez, M. Chan-Bacab, J.C. Camacho-Chab 
Departamento de Microbiología Ambiental y Biotecnología, Universidad Autónoma de Campeche, 
Mexico. 
 
Arid lands cover a third of Earth's continental surface. In these environments, hydric stress limits plant 
life, making microbial communities the dominant biological component associated with soils or rocks. 
Soil and rock-surface communities (termed “subaerial biofilms) are widespread in deserts and subtropical 
lands and comprise predominantly xerotolerant (tolerant to desiccation) cyanobacteria, chlorophytes, 
fungi, and heterotrophic bacteria and archaea, along with lichens and mosses. Arid lands also pose 
additional environmental stress to subaerial biofilms, including high temperature and high UV radiation. 
Less recognized is the fact that microorganisms from arid environments must also cope with low nutrient 
availability, which favors the growth of dominant photoautotrophic communities. Thus, subaerial 
biofilms could be considered moderate polyextremophiles. As increased rates of desertification 
threatening the world’s biomes are expected, a better understanding of the subaerial habitat and microbial 
adaptation under multiple stress is of fundamental relevance for biological conservation and restoration 
of degraded habitats. This presentation will deal with the ecology of subaerial biofilms associated Mayan 
monuments as model biological systems to study microbial ecology and adaptation to multiple stress 
under subtropical, semiarid conditions. 
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Metagenomics and Microbial Ecology of Hot and Cold Desert Soil 
Ecosystems 

Don Cowan  
Director, Centre for Microbial Ecology and Genomics 
University of Pretoria 
South Africa 
don.cowan@up.ac.za, www.up.ac.za/CMEG 
 
Desert soils represent some of the most extreme environments on Earth.  Their exposure to extremes of 
temperature, desiccation and physical instability, together with oligotrophy, elevated salinity and 
oxidative stress, have led researchers to assume that such systems would support low diversity and highly 
homogenized microbial communities with limited capacity to adapt to changes in environmental 
conditions. Our studies of the microbial ecology of open soil and niche habitats in both the cold 
(Antarcttic Dry Valley) and hot (Namib) desert ecosystems have provided some understanding of the 
structures, functions and evolution of microbial communities in these extreme hyper-arid edaphic 
environments. The use of modern metagenomic and meta-transcriptomic methods, together with 
physicochemical and micro-environmental data, have demonstrated that these microbial communities are 
more diverse, responsive and adaptive than previously thought, and that the drivers of community 
structure are extremely complex. 
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N-glycosylation on Archaea: a dynamics look at the 
oligosaccharyltransferase AglB 

Hugo Verli  
Centro de Biotecnologia, Universidade Federal do Rio Grande do Sul, Brasil 
 
Glycosylation is the most common co/post-translational modification of proteins, known to occur in all 
domais of life. Estimations indicate that at least half of all proteins in nature should be glycosylated, 
including prokaryotes. Archaea, particularly, have been observed to add to proteins the most chemically 
diverse N-linked glycans from all domains of life, which could be associated to its resistance to extreme 
environments. While the general mechanism of N-glycosylation is similar in prokaryotes, Archaea have 
some particularities, such as the lipid linked oligosaccharide (LLO) and the oligosaccharylransferase 
(AglB). The LLO supplies the glycan chain to be transferred to the target protein by AglB, and while the 
first have particular carbohydrate and lipid composition, the last have additional structural domains, with 
uncertain function but also possibly related to the resistance to high temperatures. As our research group 
has been dedicated to contribute in the understating of carbohydrate roles in nature, developing both 
parameters and approaches to model its different forms found in organisms, in the current work we search 
for in silico evidences to the functional role of AglB domains, as well as is mechanism and specificity. 
Accordingly, models were built for its substrate LLO and for AglB, including mutated forms with deleted 
domains. Through a set of molecular dynamics simulations, we observed that the absence of such 
domains impairs AglB structural stability at high temperatures, whereas did not disrupted the catalytic 
cleft organization. Also, a model of AglB complexation to LLO was produced, allowing us to obtain 
insights into the enzyme specificity and catalysis, as well as supporting future studies aiming to employ 
this machinery in the glycoengineering of proteins of biotechnological importance. 
 
 
 
 
 
 
 
 
 
 
 
 

 



 

First International Symposium On Extreme Ecosystems and Extremophile Organisms 
Cuernavaca, Morelos Mexico 18-20 September 2017 

13 

Toward the development of resources for understanding and 
exploiting extremophyte. 

John Cheeseman  
Professor emeritus, Department of Plant Biology, University of Illinois at Urbana-Champaign 
 
Of the ca. 400,000 species of higher plants, on the order of 5% are adapted to extremely limiting 
environments - the halophytes, xerophytes, cryophytes, metal hyperaccumulators, resurrection plants and 
extreme oligotrophs.  Many of these live in ecosystems that are constantly in danger of destruction from 
human activity or climate change.  For good reasons, much of the attention that extremophytes receive 
is directed toward their ecology and conservation.  However, increasing attention is being given to them 
at the sub-organismal level, and especially their molecular genetics.  The reasons for this are many-fold, 
including their possible contributions to global food security, their potential exploitation for 
pharmaceutical production, understanding of critical genome level features contributing to adaptive 
evolution, and even to understand the molecular background for how environmentally sensitive plants 
fail when their habitats are abused. In this talk, I will briefly introduce the types of extremophytes 
currently being emphasized and discuss some recent advances in their study. 
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Dealing with biofilm formation by Acidithiobacillus species 

Nicolas Guiliani 
Laboratory of Bacterial Communication, Department of Biology, Faculty of Sciences, University of 
Chile, Santiago, Chile. 
 
Acidophilic bacterial communities from natural environments frequently occur as biofilms, slimes and 
other macroscopic growth formations on mineral surfaces, streams and water bodies. Several reports 
emphasized the taxa of Acidithiobacillus as a predominant structural and active player in acidophile 
communities. In addition, the molecular understanding of biofilm formation by Acidithiobacillus spp. 
has been pointed out to design biological strategies to improve the efficiency of bioleaching process. We 
have previously described the second messenger cyclic diguanylate (c-di-GMP) as a key player for 
biofilm formation by several Acidithiobacillus species. In the course for the characterization of c-di-GMP 
effectors, we have recently identified a complete pel-like operon in Acidithiobacillus species only 
capable to oxidize reduced inorganic sulfur compounds such as At. Caldus and At. thiooxidans. Indeed 
the role of Pel exopolysaccharide in biofilm formation by At. Thiooxidans has to be deciphered. Here 
results obtained from biochemical, genetic, microscopy and proteomic analysis will be reported. By using 
total RNA obtained from planktonic and adhered sulfur-grown cells, transcriptomic analysis revealed 
that genes belonging to pel-like operon are overexpressed in adhered cells. In addition preliminary data 
obtained by mutagenesis experiments revealed that c-di-GMP effector PelD is involved in the regulation 
of biofilm architecture. Proteomic experiments are actually running to characterize long filamentous 
structures overexpressed in pelD-null-mutant strain. However, our current results point out a pivotal role 
for Pel exopolysaccharide machinery in the attachment to solid energy substrates by Acidithiobacillus 
sulfur-oxidizing species. 
Supported by Fondecyt 1160702.  
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Modern stromalites in the adean altiplane: a high window to the 
early life 

Maria Eugenia Farias  
LIMLA - PROIMI - CONICET, Tucumán, Argentina. Av. Belgrano y Pje. Caseros (T4001MVB) 
Tucumán, República argentica. El (54 381) 4344888, faz (54 381) 4344887 
proimi@proimi.org.ar 
 
High Andean Mountain lakes are a unique extreme environment all over the world since their locations 
are in high altitude saline deserts, largely influenced by volcanic activity. UV radiation, arsenic content, 
high salinity, and low dissolved oxygen content, together with extreme daily temperature fluctuations 
and oligotrophic conditions, shape up an environment that recreates the early earth and, even more, the 
extraterrestrial conditions. The discovery of living microbialites and microbial mats in 2009 has 
increased the interest in this area as an early earth counterpart. Since then, and up to now, we have started 
a prospection for this kind of environments in Argentina, Chile and Bolivia. We have prospected around 
80 lakes and salt flats, out of which, about 30% harbor any kind of these ecosystems (microbialites, mats 
and endoevaporitic domes). In this presentation I will review the knowledge generated in the last 8 years 
of intense research in the geomicrobiology and metagenomics characteristics of these amazing 
ecosystems as basis of their integral protection. 
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Viruses from Hell: Extreme Mutation Tolerance, the Fusellovirus 
SSV1 

K. M. Stedman, E. A. Iverson, D. A. Goodman, and M.E. Gorchels.   
Center for Life in Extreme Environments, Department of Biology, Portland State University, P.O. Box 
751, Portland, OR 97201.  
kstedman@pdx.edu 

 
Introduction:  The fuselloviruses of archaea are, arguably, the best studied of all archaeal viruses.  
Extensive comparative genomic work on environmental isolates of fuselloviruses from volcanic hot 
springs from throughout the world has been assembled [1-3]. The viral genomes are 15-20 kbp double 
stranded circular DNA. Preliminary genetic analysis has been performed on the prototypical fusellovirus, 
SSV1 [4-6]. Surprisingly the viral integrase gene was found not to be essential for SSV1 function, but 
did provide a competitive advantage [5].  The ultra-structure of SSV1 has been determined with cryo-
electron microscopy and the unique spindle-shaped structure has been proposed to be composed of fused 
fullerene cones, a novel geometrical paradigm for virus structures [7]. 
Results and Discussion:  We have reanalyzed conserved SSV sequences with 2 new genomes and 
discovered the conserved 12 gene “core” genome in all Fuselloviruses, presumably necessary for virus 
function. We have also made both random and site directed mutants in every putative protein-coding 
gene in the SSV1 genome, both core and variable genes. Surprisingly, about ½ of the genes tolerate either 
insertion or deletion or both without eliminating virus function. Most of these are in the variable genes, 
but the universally conserved minor capsid protein gene, vp3, can be deleted without inactivating the 
virus. Viruses lacking the vp3 gene have unusual morphology, the effects of this mutation remain to be 
determined. We also discovered that the core viral integrase gene was essential in some Sulfolobus but 
not in all [8]. Current research focuses on the role of the major capsid protein gene, vp1, in SSV1 
structure, the role of the putative tail protein gene, and a new SSV, SSV10.  
References:  
[1] Held N. and Whitaker R. J. (2009) Environ. Microbiol., 11, 457-466. [2] Redder P. et al. (2009) 
Environ. Microbiol., 11, 2849-2862. [3] Wiedenheft B. et al. (2004) J. Virol., 78, 1954-1961. [4] 
Stedman, K. M. et al. (1999) Genetics 152, 1397-1405. [5] Clore A. J. and Stedman K. M. (2007) 
Virology, 361, 103-111. [6] Iverson E. A. and Stedman K. M. (2012) Front Microbiol. 3, 200. [7] 
Stedman K. M. et al. (2015) Virology. 474, 105-109. [8] Iverson E. A. et al. (2017) J. Virol., 91 e02406-
16.  
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The Black and White World of Microbial Extremophiles - from the 
poles to the salterns 

Nina Gunde-Cimerman 
University of Ljubljana, Biotechnical faculty, Dept. Biology, Večna pot 111, 1000 Ljubljana, Slovenia 
nina.gunde-cimerman@bf.uni-lj.si  
 
Water is crucial for life as we know it. High salinity, drought and freezing all lead to decreased water 
activity and thus disturb the functioning of biological systems. In addition to this, ions of inorganic salts 
are directly toxic to the cells. Some chaotolerant fungi can survive not only high concentrations of 
kosmotropic (NaCl, KCl), but also of chaotropic salts, such as MgCl2 or CaCl2 without the presence of 
compensating kosmotropic salts. Halophilic/halotolerant and xerophilic/xerotolerant  fungi have evolved 
specialized molecular mechanisms for avoiding and managing the detrimental effects of low water 
activity in different low aw environments. They can be found in hypersaline brine and bitterns in the solar 
salterns, polar glacial ice and ice sheets, food preserved with either drying, high concentrations of salt or 
sugar, in deserts and even inside house appliances. The same species, namely polyextremotolerantfungi, 
often tolerate extremes in temperatures, pH, lack of nutrients, different types of radiation and mechanical 
disturbances. Due to their excellent adaptability many of them have great biotechnological potential, but 
they are also increasingly becoming the cause of various animal and human infections.  Different life 
strategies of extremophilic fungi will be exemplified by four representative species:  Aureobasidium 
melanogenum, Exophiala dermatitidis, Hortaea werneckii and Penicillium,sp.nov. that inhabit the 
extreme environments of the human body, household dishwashers, hypersaline waters of the salterns and 
black Greenland ice sheet, respectively. Environmental data and information on their molecular 
mechanisms of adaptations combined with the knowledge produced by their genome sequencing will be 
presented. In the analysis of their genomes and transcriptomes we focussed on (i) the presence and 
characteristics of genes involved in stress tolerance, especially to high salt concentrations; (ii) the 
presence of biotechnologically important genes; (iii) the description of varieties as new species, based 
on the differences between the genomes; (iv) identification of the species that are most likely to cause 
human infections.  
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Identification and characterization of a hyperthermophilic and 
termostable xylanase produced by Thielavia terrestris Co3Bag1 

Yolanda García Huante, Alejandro Santiago-Hernández, María Eugenia Hidalgo-Lara 
Departamento de Biotecnología y Bioingeniería, CINVESTAV-IPN, Av. Instituto Politécnico Nacional 
No. 2508, CP 07360 México, Ciudad de México, México 
yori_gh@yahoo.com 
 
Xylan is the major component of hemicellulose and is comprised of a backbone of xylose residues joined 
by β-1,4 glycosidic bonds. Because of its heterogeneous structure, xylan degradation requires an enzyme 
complex, but the key enzymes involved are endo-β-1,4-xylanases (EC. 3.2.1.8) and β-xylosidases In 
recent years, thermophilic enzymes are gaining wide industrial and biotechnological interest, Thus, 
xylanases from thermophilic fungi that are active at higher temperatures are receiving considerable 
attention for industrial applications. In this context, the thermophilic ascomycete fungus Thielavia 
terrestris is of great interest, since it breaks down lignocellulosic biomass and is a source of termostable 
enzymes. From above mentioned, a hyperthermophilic and thermostable xylanase of 82 kDa (TtXynA) 
was purified from the culture supernatant of T. terrestris Co3Bag1, grown on carboxymethyl cellulose 
(CMC), and characterized biochemically. TtXynA showed optimal xylanolytic activity at pH 5.5 and at 
85 °C, and retained more than 90% of its activity at a broad pH range (4.5–10). The enzyme is highly 
thermostable with a half-life of 23.1 days at 65 °C, and active in the presence of several metal ions. 
Circular dichroism spectra strongly suggest the enzyme gains secondary structures when temperature 
increases. Furthermore, TtXynA displayed higher substrate affinity towards beechwood xylan (0.41 
mg/mL) than towards birchwood xylan, oat-spelt xylan, and CMC, which were 0.55, 0.58, 0.557 and 
6.62 mg/mL, respectively. According to its final hydrolysis products, TtXynA displays endo-/exo-
activity, yielded xylobiose, an unknown oligosaccharide containing about five residues of xylose and a 
small amount of xylose on beechwood xylan. Purified TtXynA was partially sequenced by tandem mass 
spectrometry (MS/MS). Then it was identified by partial amino-acid sequencing. Bioinformatic analysis 
of the amino-acid sequence of the peptides obtained showed 100% identity to β-xylanase from T. 
terrestris NRRL8126 (UniProtKB accession number G2R5G6), belonging to the glycoside hydrolase 
family 10 (GH10). Since TtXynA displays relevant biochemical properties, it may be a suitable candidate 
for biotechnological applications carried out at high temperatures, like the enzymatic pretreatment of 
plant biomass for the production of bioetanol, and the xylanase cloning could be carried out, in order to 
express it in an heterologous system to assess if is possible improve, even more, its biochemical 
characteristics. 
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Cloning of the Cel7A encoding gene from the lignocellulosic-
degrading fungus Thielavia terrestris Co3Bag1 

Yolanda García Huante, Alejandro Santiago-Hernández, Jorge E. Campos Contreras, María Eugenia 
Hidalgo-Lara 
Departamento de Biotecnología y Bioingeniería, CINVESTAV-IPN, Av. Instituto Politécnico Nacional 
No. 2508, CP 07360 México, Ciudad de México, México 
yori_gh@yahoo.com 
 
Cellulases are extracellular enzymes which are synthesized by microorganisms during their growth on 
cellulosic substrates. It is a complex of hydrolytic enzymes, which comprises endoglucanases 
(EC3.2.1.4) randomly break down the amorphous internal β-1,4-glycoside linkages of cellulose to 
produce oligosaccharides. Then, the new chain ends are attacked by cellobiohydrolases (EC3.2.1.91) 
releasing cellobiose and shorter oligosaccharides, and finally, β-glucosidases (EC3.2.1.21) hydrolyze the 
small soluble products into glucose. In recent years, thermophilic enzymes are gaining wide industrial 
and biotechnological interest, because they generally are better suited for processes carried out under 
harsh conditions and because they have numerous advantages, including rapid kinetics, better mass 
transfer, reduced risk of contamination, and increased opportunity for enzyme recycling. In this context, 
the thermophilic ascomycete fungus Thielavia terrestris is of great interest, since it breaks down 
lignocellulosic biomass and is a source of thermostable enzymes. The cellulolytic activity produced by 
the fungus T. terrestris Co3Bag1, grown on CMC as sole carbon source, was evaluated. This enzymatic 
activity showed the highest activity at pH 5.5 and 70°C in acetate buffer, and it shows a behavior, that 
resembles to an enzyme with processive activity. Afterwards, a 82 kDa band with xylanase and cellulose 
activity, assessed by zymogram analysis, was partially sequenced by MS/MS, and the bioinformatic 
analysis of the whole amino-acid sequence obtained from the genomic sequence of T. terrestris 
Co3Bag1showed 97% identity to Cel7A from T. terrestris NRRL8126, previously reported by Berka et 
al., in 2011. The 3D model of Cel7A from the strain Co3Bag1 showed a folded type β-jelly roll. On the 
other hand, it is worth to mention that the ORF-cel7A was cloned in order to express it in an heterologous 
system to study in more comprehensive way the intrinsic characteristics of this enzyme. 
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Mosses as models for the study of the molecular response to 
desiccation (low water activity) 

Dr. Miguel Angel Villalobos López  
Centro de Investigación en Biotecnología Aplicada, Instituto Politécnico Nacional (CIBA-IPN). 
ExHacienda San Juan Molino, Carretera Santa Inés Tecuexcomac-Tepetitla, Km. 1.5, Tepetitla de 
Lardizábal, Tlaxcala. C. P. 90700. Tel: (55) 57296000 ext. 87822.  
mvillalobosl@ipn.mx 

 
Desiccation tolerance (DT) is the ability of cells to recover from an air-dried state. We are interested in 
the study of desiccation tolerance using mosses as model systems. After a recollection of mosses in the 
Mexican central highlands, we selected the mosses Bryum billarderi and Pseudocrossidium replicatum 
for study. Using the Austin protocol, we classified both species as fully desiccation tolerance mosses. 
Interestingly, the P. replicatum gametophores rapidly losses more than 70% of their water content when 
exposed to a low humidity atmosphere (23% RH), but an ABA pre-treatment accelerate such 
dehydration. Also, the P. replicatum gametophores are able to maintain for up to three hours a good level 
of QY activity during a slow dehydration process, however, an ABA pre-treatment induces a rapid 
decrease of QY. Interestingly, the use of inhibitors of protein synthesis hampered the recovery of 
maximum quantum yield of PSII when the gametophores were rehydrated after desiccation, suggesting 
the presence of an inducible protective mechanism in response to abiotic stress. This observation is 
supported by the accumulation of soluble sugars in gametophores when are exposed to ABA or NaCl. 
Our results suggest that P. replicatum is a fully desiccation tolerant moss equipped with an inducible 
molecular response to prepare this moss against severe abiotic stress, and that ABA is playing an 
important role in such response. Results of this work will form the basis for ongoing studies on the 
functional genomics of desiccation tolerance in P. replicatum. 
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First approach to understand Aspergillus caesiellus halophile 
pathways: a lignocellulolytic fungus of biotechnological relevance 

María del Rayo Sánchez Carbente, Yordanis Pérez-Llano, Eya Caridad Rodríguez-Pupo, Ramón Batista-
García, Jorge Luis Folch-Mallol.  
Centro de Investigación en Biotecnología. Universidad Autónoma del Estado de Morelos. 
maria.sanchez@uaem.mx  
 
The molecular characterization of halophilic fungi with lignocellulolytic activity is attractive due to 
potential biotechnological use and the contribution to a better understanding of the molecular 
mechanisms responsible for fungal physiology in such conditions. We have isolated from a solid-state 
fermentation of sugarcane bagasse, a moderate halophile strain that has been identified as Aspergillus 
caesiellus. Interestingly, this strain can grow on diverse lignocellulosic materials,as well as on polyciclyc 
aromatic hydrocarbons, both on halophile conditions. To our knowledge, there is none information about 
the strategies that the fungus use to contend with high salinity. Therefore, we aimed to characterize the 
transcriptomic profiles of this strain to salinity when growing in wheat straw as sole carbon source. For 
this purpose, we characterized the growth of A. caesiellus in a semi-solid fermentation of wheat straw in 
the presence of 0.5M and 2.0M of NaCl or in its absence. The analysis of the mechanisms of halophilia 
in this fungus showed that hydrophobins (a protein family that occurs exclusively in fungi) have a very 
strong differential expression. This behavior has been described previously for a basidiomycete 
(Wallemia ichthiophaga), but the role of the “halophilic hydrophobins” has not been confirmed. This 
would represent a novel mechanism of halophilia in fungi when compared to other halophilic 
microorganisms. Also, other strategies that are regulated in microorganism on halophile conditions 
include the  High-Osmolarity Glycerol (HOG) pathway, in the transcriptomic analysis there is no 
differential expression of the putative HOG1 orthologue of Saccharomyces cerevisae, however HOG is 
post-translational regulated and we have found the presence of osmolytes, such as glycerol and manitol, 
among others. Interestingly, the osmolyte identity change in dependance of the salinity and the stage of 
growth. This is the first study, approaching the halophile pathways of fungus growing on a lignocellulosic 
substrate. 
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Using X-ray diffraction to analyze proteins from extremophile 
organisms 

Enrique Rudiño Piñera 
X-ray radiation induces two main effects at metal centres contained in protein crystals: radiation-induced 
reduction and radiolysis and a resulting decrease in metal occupancy. In blue multicopper oxidases 
(BMCOs), the geometry of the active centres and the metal-to-ligand distances change depending on the 
oxidation states of the Cu atoms, suggesting that these alterations are catalytically relevant to the binding, 
activation and reduction of O2. In this work, the X-ray-determined three-dimensional structure of laccase 
from bacterial and fungus, are described. By combining spectroscopic techniques (UV-Vis, EPR and 
XAS) and X-ray crystallography, structural changes at and around the active copper centres were related 
to pH and absorbed X-ray dose (energy deposited per unit mass). Depletion of two of the four active Cu 
atoms as well as low occupancies of the remaining Cu atoms, together with different conformations of 
the metal centres, were observed at both acidic pH and high absorbed dose, correlating with more reduced 
states of the active coppers. These observations provide additional evidence to support the role of 
flexibility of copper sites during O2 reduction. This study supports previous observations indicating that 
interpretations regarding redox state and metal coordination need to take radiation effects explicitly into 
account. 
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Comparative analysis of the transcriptome of Aspergillus caesiellus grown in 
pyrene and phenanthrene in hypersaline conditions 

Heidy Peidro Guzmán, Yordanis Pérez Llano, Maria del Rayo Sánchez Carbente, Jorge Luis Folch Mallol, Ramón 
Alberto Batista García. 
Centro de Investigaciones en Dinámica Molecular. Universidad Autónoma del Estado de Morelos. 
heydi.peidro@gmail.com 
 
Polycyclic aromatic hydrocarbons (PAHs) are environmental contaminants very harmful to the environment. The 
use of fungi for PAHs degradation, is considered a useful tool in bioremediation. However, very few of these 
studies focus on the molecular mechanisms that allow fungi use these compounds as carbon source in halophiles 
conditions; where they expected to produce functionally stable enzymes to degrade them in hypersaline conditions 
(2M NaCl). Therefore, deeper knowledge in molecular mechanisms using fungi to degrade PAHs allow 
bioproducts identification (eg. proteins, biosurfactants) with potential applications in the industrial wastewater 
treatment. The aim of this project is to analyze comparatively the transcriptome of the halophiles fungus 
Aspergillus caesiellus grown in pyrene and fenentreno in hypersaline conditions (2M NaCl). To accomplish this, 
the fungus will be expose to a mixture of pyrene and phenanthrene (1:1) as unique carbon source in the presence 
of 2M NaCl, then, the mycelium will be collect on the third day of exposure and will be extract and sequence the 
total RNA by RNA seq. Later, will be analyze differentially the genes involved in the degradation of pyrene: 
phenanthrene in hypersaline conditions. This project will provide new information about the molecular 
mechanisms induced by PAHs in halophiles conditions and possible biotechnological applications derived from 
A. caesiellus. 
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Biochemical characterization of a plant-type asparaginase from Thermoplasma 
acidophilum with biomedical and biotechnological interest 

Leticia Santos 
Instituto Potosino de Investigación Científica y Tecnológica, A.C. (IPICYT), Camino a la Presa San José 2055, 
Col. Lomas 4a Sección, 78216, San Luis Potosí, SLP 
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Thermoplasma acidophilum is one the simplest archaeal organism so far sequenced. Its genome contains the ORF 
Ta0338 that encodes a plant-type L-asparaginase classified into the N-terminal nucleophile (Ntn)-hydrolase 
superfamily. L-asparginases (ASNases) are hydrolytic enzymes that process the no essential amino acid asparagine 
(ASN) into aspartate and ammonium. This mechanism of action has been key for 1) the treatment of the acute 
lymphoblastic leukemia (ALL) in the depletion of ASN from the blood and 2) acrylamide content diminution in a 
wide range of foods containing high content of reducing sugars. By molecular modeling we have demonstrated 
that Ta0338 ASNase protein sequence is closer to human AGA, which makes it desirable for therapy. The objective 
of this work was to evaluate the functionality of this ASNase. For that purpose, biochemical characterization was 
performed in the presence of Nessler reagent to detect the ammonium production. We found that Ta0338 ASNase 
is a robust protein with improved features such as stability and kinetic parameters against the activities reported in 
the literature. 
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Transcriptomic analysis of the halophile adaptation responses of Aspergillus sp. 
in a lignocellulosic solid-state fermentation 

Yordanis Pérez-Llano, Ramón A. Batista-García, Jorge L. Folch Mallol, María del Rayo Sánchez Carbente 
jordanis.perezllano@yahoo.com 
 
The molecular characterization of halophilic fungi with lignocellulolytic activity is attractive due to potential 
biotechnological use and the contribution to a better understanding of the molecular mechanisms responsible for 
fungal physiology in such conditions. Aspergillus caesiellus is among the few examples of halophile ascomycetes 
and has been shown to grow on diverse lignocellulosic materials. Therefore, we aimed to characterize the 
transcriptomic responses of this strain to salinity when growing in wheat straw as sole carbon source. For this 
purpose, we characterized the growth of A. caesiellus in a semi-solid fermentation of wheat straw without NaCl 
and in the presence of 0.5M and 2.0M of this salt. Some enzymatic activities involved in the breakdown of the 
lignocellulose (i.e cellulose, xylanase, esterase, phenol-oxidase and peroxidase) were assayed to determine the 
profile of secreted enzymes in the time course of the experiment. We chose to perform a transcriptomic analysis 
by RNA-Seq at day seven of growth. Our data show that while there is no significant down or upregulation of the 
“lignocellulolitic genes”, some of these are highly expressed under salinity conditions, suggesting the presence of 
extremophilic enzymes in this strain. Furthermore, the analysis of the mechanisms of halophilia showed that the 
described molecular adaptations to salinity are present in this strain, particularly the organization and functions of 
the cell wall. Hydrophobins, a protein family that occurs exclusively in fungi, have a very strong differential 
expression. This behavior has been described previously for a basidiomycete (Wallemia ichthiophaga), but the 
role of the “halophilic hydrophobins” has not been studied. This would represent a novel mechanism of halophilia 
in fungi when compared to other halophilic microorganisms. 
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Evaluation of the adaptation response of Aspergillus caesiellus to salinity 
conditions through osmolytes 
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In the last decades, the extremophile microorganisms have started to be studied to understand their physiology and 
the possible biotechnological relevance. Within this large group are the halophilic organisms, which are those 
whose optimal growth occurs in hypersaline conditions (≥ 0.5M NaCl) (1). 
Halophilic organisms have developed adaptation strategies to tolerate the high saline concentrations to which they 
grow, such as the accumulation of osmolytes in their cytoplasm. Saccharomyces cerevisiae, has been the model to 
study haloadaptation molecular pathways, however in filamentous fungi the mechanisms of homeostasis related 
to the synthesis and accumulation of compatible solutes have been poorly studied, but the accumulation of glycerol 
in Aspergillus species has been demonstrated, in conditions of halophilia. In models, such as S. cerevisiae and A. 
nidulans it has been shown that the HOG (high osmolarity glycerol) pathway directs the physiological adaptation 
of the cells to a high osmolarity (increase of solute concentration) of the extracellular medium, avoiding loss of 
water (2). It is interesting to point out that HOG pathway in obliged halophile fungus presents a contrary response 
to what has been reported in yeast. Still there is little comprehension of how halophile fungi can regulate the 
osmolyte synthesis through regulation of HOG pathway. We have isolated a moderate halophilic fungus 
Aspergillus caesiellus, which has a great biotechnological potential because it can degrade lignocellulosic 
materials in the presence of high concentrations of NaCl. However, to date there is no information about the 
osmoadaptation mechanisms of A. caesiellus, nor how the of HOG pathway responds. . In the present work, we 
propose to study the osmolytes that are accumulated when the fungus is stimulated with different concentrations 
of salt in different growth stages and how the HOG pathway responds. Through the use of HPLC, we have 
identified compatible solutes such as trehalose, mannitol, arabitol, erythritol and glycerol. The concentration of 
such osmolytes change in dependence of the growth stage (exponential or stationary phase) during adaptation 
condition. The solute with the highest concentration when the fungus is cultured without NaCl was arabitol, whith 
0.5 M of NaCl was erythritol and with 2M NaCl was glycerol. The results suggest that the synthesis and / or 
accumulation of the of the osmolytes depends on the NaCl concentration. Also, that the identity of the compatible 
solutes also depends on the stage of fungus growth. However, more experiments are needed to have a wider 
understanding to what is functional relevance of the differences in the osmolyte present in different phases of the 
growth. 
Bibliographic references 
1. DasSarma, S. y P. DasSarma. 2012. Halophiles. eLS. 
2. Saito, H. y F. Posas. 2012. Response to hyperosmotic stress. Genetics 192(2), 289-318. 
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Prediction of genes associated with the degradation of xenobiotics from bacterial 
communities isolated from mangroves in a salinity gradient of La Guajira, 

Colombia 
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Universidad Antonio Nariño-Bogotá-Colombia. Carrera 3 este Nº 47 A 15 Bloque 4 - Piso 4. 
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Introduction: Mangrove ecosystems are coastal swamp forests found in tropical and subtropical intertidal zones. 
Mangroves are formed by trees with physiological adaptations that allow them to live in salinity gradients, and 
soils that have a high microbial activity, which is responsible for performing the nutrient cycling, and also to 
support the food chain. The presence and establishment of bacterial communities is directly influenced by the 
concentration and availability of nutrients, physicochemical characteristics of the soil and may also be affected by 
high concentrations of salt1, presence of contaminants like pesticides, petroleum derivatives and heavy metals 
among others. Several studies have evaluated the variation and distribution of taxonomic groups in reference to 
the salinity and the physicochemical characteristics of the soil in mangroves at different depths of sediment, in the 
tidal plane, in mangroves contaminated with oil and on the rhizosphere of different mangrove plants2, but little is 
known about the functional genetic potential of these communities. The information obtained in this study allowed 
to know the taxonomic biodiversity associated to the rhizosphere of the A. germinans mangrove and to estimate 
the functional potential in the degradation of xenobioticos taking into account a gradient of salinity. The knowledge 
of new species that can degrade these pollutants, could potentially be considered in the development of 
bioremediation processes and in the country's agricultura. 
Objetive: Predicting the functional genetic potential in bacterial communities associated with Avicennia 
germinans on the degradation of xenobiotics. 
Methodology: The study was located in the mangrove of the Ranchería river, department of La Guajira. Three 
sampling zones with contrasting salinity levels were chosen, measuring the salinity of interstitial water and 
rhizospheric soil. Microbial diversity analysis was performed by sequencing 16S rRNA and the predictive analysis 
of the functional potential of microbial communities was performed from 16S rRNA gene sequences using the 
PICRUSt v algorithm 1.0.0. (Phylogenetic Investigation of Communities by Reconstruction of Unobserved States). 
Results: Forty-four clusters were identified, and the most abundant groups were Proteobacteria (37.6-45.2%) 
followed by Actinobacteria (4.1-14.98%), Bacteroidetes (3.3-12.2%), Planctomycetes (3.4-9.2%), Chloroflexi 
(3.9-6.6 %), Gemmatimonadetes (2.5-6.4%), Acidobacteria (3.3-5.7%), and Firmicutes (0.9-5.2%). In addition, 
126 bacterial species were identified, of which 19 were the most abundant with significant differences between 
the sampling areas. The prediction of genes involved in degradation of xenobiotics showed that the abundance of 
some may be influenced by the concentration of saline. Some representates were ethylbenzene hydroxylase, 
catechol 2,3-dioxygenase, benzaldehyde dehydrogenase, naphthalene 1,2-dioxygenase subunit alpha, 
pentachlorophenol monooxygenase, haloalkane dehalogenase, among others. 
Bibliography 
1. Canfora L, Bacci G, Pinzari F, Lo Papa G, Dazzi C, Benedetti A. Salinity and bacterial diversity: to what extent 
does the concentration of salt affect the bacterial community in a saline soil? PLoS One. 2014;9(9):e106662. 
2. Wu P, Xiong X, Xu Z, Lu C, Cheng H, Lyu X, Zhang J, He W, Deng W, Lyu Y, Lou Q, Hong Y, Fang H. 
Bacterial Communities in the Rhizospheres of Three Mangrove Tree Species from Beilun Estuary, China. PLoS 
One. 2016;11(10):e0164082. 
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Isolation, characterization, and quantification thermophilic microorganisms of a 
thermomineral spring, located in the Choachí municipality, Cundinamarca, 

Colombia. 
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The microorganisms represent the largest biodiversity reservoir of the world and their knowledge it’s only around 
1 to 10% of all them. Extremophiles are a microorganisms group present in habitats whose physic-chemical 
conditions are a challenge for adaptation, therefore there is an increasing interest for knowing and understanding 
their ecology, physiology, cell structures and potential biotechnological applications, due their molecular arsenal 
that allows them to survive and reproduce under those extreme conditions. Thermomineral springs are a good 
source to find and isolate extremophile microorganism with relevant applications in industry and biotechnological 
fields. The objective of this research was to isolate, characterize and quantify thermophilic microorganisms from 
thermomineral springs located near Choachí, a town at 25 Km eastern of Bogotá (Colombia), using Gram stain 
and dilution factors. For this purpose, samples of the thermomineral subterranean waters were collected at 40 cm 
depth with hermetic containers for their transport to the laboratory and were inoculated in nutrient agar by surface 
extension. Then, they were incubated at 45°C for 24 hours; the number of total colonies was 3,4 x CFU/ml. Five 
bacterial strains were obtained in the nutrient agar culture medium, four Gram positive and one Gram negative. 
Additionally, the same water sample was inoculated in PDA, obtaining one yeast’s strain, the number of total 
yeast’s was 4x CFU/ml indicating that the thermomineral subterranean spring of Choachí municipality have 
thermophilic bacteria and yeast. 
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H. pylori is a strict, gram negative, microaerophilic human pathogen, now recognized as the first member of an 
ultrastructurally diverse genus, with the stomach as its main reservoir and tropism by the gastric mucosa in the 
antrum and pylorus regions. The presence of H. pylori in the stomach has been linked to the development of 
different pathologies such as gastritis, gastric and duodenal ulcers, gastric cancer and MALT type lymphoma. H. 
pylori has a genome of 1600 genes, most of which has been functionally characterized and 5% to 10% are 
considered to be species specific, in addition, there are auxiliary genes encoding the unique biological properties 
for each strain, these are found in a hyper-variable region called "plasticity zone" and represent 6-7% of the total 
genome. Methodology: We analyzed ten sequences of the H. pylori glmM gene from where haplotype networks 
were constructed, from this networks it was possible to observe the differences in mutational steps of the sequences 
at a state level and with other geographic groups in order to make a reconstruction of phylogeny based on ancestor-
descendant relationships. Results: The analyzed strains, isolated from patients from the state of Guerrero, show a 
great genetic variability in the glmM gene, this is denoted by the number of mutational steps shown in the 
worldwide haplotype network. Of the 10 sequences studied, we identified the presence of 8 haplotypes not reported 
worldwide. Conclusions: The haplotypes found in the state of Guerrero show a wide geographical distribution, 
having a short distance of mutational steps between other haplotypes in the world and a greater distance in 
comparison to those in the state. 
Keywords: Helicobacter pylori, genetic variability, glmM gene, plasticity zone. 
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Potential to promote plant growth and resistance to heavy metals of bacteria 
isolated from root of Acacia farnesiana that grows on acid mining shafts 
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A. farnesiana, mining shafts promote of plant growth. 
INTRODUCTION: The mining shafts of the Fraile of Taxco de Alarcón, Guerrero contain sulfured residues that 
are generously oxidized by the mine water that generates impacts directly to the nearby population. Several studies 
have shown that there are bacterial genes capable of surviving at these extreme sites. Therefore the objective of 
the work is to evaluate the mechanisms of plant growth promotion and the resistance profile to heavy metals of 
bacteria isolated from root of Acacia farnesiana that grows in mining shafts. MATERIALS AND METHODS: 
Twenty-one strains of Bacillus sp, 6 Enterobacter sp and 1 Pseudomona putida were isolated from the A. farnesiana 
rhizosphere in the mining shafts, where the production capacity of Indole Acetic Acid (AIA), Fixation of N2, 
solubilization capacity of inorganic phosphates, and resistance profile to heavy metals, RESULTS: Of the 28 
strains used, 21.42% were able to produce AIA, 21% solubilize phosphates. In addition, the bacteria had the 
following minimum inhibitory concentration profile: Ag1+ (800 mg / l), Cr2+ (200 mg / l), Cd2+ (200 mg / l), 
Zn2+ + Mg / l), Cu2+ (200 mg / l) and As3+ (1200 mg / l). CONCLUSION: Most strains show a good resistance 
profile for heavy metals and most metabolites. Be used for bioremediation processes of contaminated sites. 
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Key words: Clonality and plant growth 
The genus Pseudomonas is considered cosmopolitan due to its genome presents a high plasticity giving rise to its 
clonal diversity. It has various mechanisms to stimulate plant growth through the phytohormones production, 
atmospheric nitrogen fixation and inorganic phosphates solubilization, as well as provide resistance against 
phytopathogens (Russell et al., 2016). The objetive of this work is to know the ability of isolated Pseudomonas 
aeruginosa from the grutas de Juxtlahuaca Guerrero to promote the growth in vitro and in vivo of Solanum 
lycopersicum, providing information on caring for environment and sustainable agriculture. Five strains of P. 
aeruginosa were used to assess the mechanisms of direct and indirect plant growth promotion, by using LB broth 
with 1% tryptophan  for the quantification of indole-acetic acid (Nautiyal 1999), modified Rennie medium to 
evaluate atmospheric nitrogen fixation (Santi et al., 2013), phosphate solubilization indication on NBRIP medium, 
evaluation of lipases activity on nutrient agar supplemented with egg yolk, proteases activity on nutrient agar 
supplemented with 10% skim milk, amylases on nutrient agar supplemented with 1% starch (Malleswari & 
Bagyanarayana 2013) and F broth for the production of siderophores (Kumar et al., 2015). In vitro growth of S. 
lycopersicum was evaluated on modified MS medium and in vivo growth was evaluated on a pesticide-free 
substrate. The analysis allowed us to identify the plant growth mechanisms of each strain. The isolated strain at 
greater depth of the caves presents the highest amount of metabolites, due to the environmental conditions which 
induce a greater metabolic activity. Consequently, the genome of the strains is modified by stress caused in hostile 
environments and its metabolism is activated as a form of adaptability, favoring environmental characteristics and 
having a favorable impact on sustainable agriculture. 
References 
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doi:10.3389/fmicb.2016.00678 
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Tepary bean (Phaseolus acutifolius. A Gray) is now a model to plant breeders attempting to improve the drought 
effect. Identification of traits associated to drought resistance could contribute to improve other bean species to 
this condition. The objective of this study was to identify the outstanding agronomic characteristics of tepary 
cultivar in order to use, in the near future, in genetic improvement of common bean (P. vulgaris). Four cultivars (- 
10006,-10011,-10017, -10020), contrasting grain size, earliness and yield, were collected in Chihuahua, Durango 
and Nayarit. We evaluated difference in vegetative index (NDVI) to demonstrate the value of various stay-green 
phenotype parameters for improving grain yield under irrigation and irrigation suspension during seed filling 
period. The cv. From Chihuahua (-10020) were identified as resistant to drought stress. Resistance to terminal 
water stress was positively associated with effective used of water (EUW) and negatively associated with dry 
matter partitioned to pod and seed, days to flowering and days to physiological maturity. Other biochemical and 
physiological differences in response to water stress were observed between cultivars. Based on phenotypic 
differences in shoot images system, leaf stomatal conductance, canopy biomass, and grain yield under drought 
stress, we showed that the cultivars tested allowed to extract phenotypic traits for selection of drought tolerant 
common bean cultivars. 
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Common bean (Phaseolus vulgaris L.) is one of the major sources of dietary protein for humans in Africa and 
Latin America. Efficient remobilization of storage materials, accumulated in different tissues to seeds is one of the 
few alternatives that plants have to produce viable seeds under stress conditions. The aim of this study was to 
evaluate the biomass remobilization associated to phenotypic traits, through visible and infrared digital images in 
two common bean (Phaseolus vulgaris L.) cultivars under water restriction. We hypothesize that under water 
restriction both cultivars exhibit a different pattern of remobilization of assimilates toward the seed. Plants of cv. 
Pinto villa and Canario-60 were 
irrigated to field capacity until starting seed filling stage under greenhouse conditions. At 63 days after emergence, 
one group of plants continued watering and another group was suspended watering. Five plants of each treatments 
were harvested starting watering halted (0 d) and after 5, 10 and 20 days. Dry mass of stem, branch, leaves, pods 
and seeds were evaluated; yield components and glucose, fructose, sucrose and starch in leaves and pods. In 
Canario-60 number of seeds and harvest index were not affected by water restriction; in contrast, in Pinto villa 
were strongly reduced. Both cultivars modified pattern of soluble sugars and starch accumulation in leaves in 
response to water restriction. Pods of both cultivars showed stay green after 20 days of treatments and differential 
temperature detected by infrared. Results suggest that the capacity to translocate soluble sugars from pod wall or 
leaves to seeds filling could be an important adaptive response of common bean cultivars when stress for water 
restriction affects plants during grain filling periods. 
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The carbon storage regulator or Csr, is a system of global regulation that controls bacterial gene expression post-
transcriptionally, consisting of two fundamental units, CsrA and CsrB1. It has been reported that in Bacillus 
subtillis the inactivation of csrA provokes greater mobility of the bacterium, without any other cellular effect2. 
The bacterium extremophile Bacillus licheniformis m2-7 was isolated from the municipality of San Marcos, 
Guerrero3, it has been shown that this strain is degrading hydrocarbons such as oil, petrol and burnt oil, also proved 
to be a promoter of plant growth and presented antifungal activity against fungi phytopathogenic Mango3; In 
making modifications it is possible to potentiate these characteristics. So the objective of this work is to identify 
the system in Csr in Bacillus licheniformis m2-7 and generate a molecular tool that will serve in the medium term 
to generate a mutant in the gene csrA. Bioinformatics analysis was performed using the sequence of the gene csrA 
of Bacillus subtilis ATCC 19217, later the comparison was made with the genome of Bacillus licheniformis, and 
the design of primers was performed. For standardization of the amplification of the gene csrA underwent a 
temperature gradient (52, 55, 58.60 and 62 ° C). It was only possible to identify and amplify the gene CSRA with 
a length of 773 pb in Bacillus licheniformis m2-7 at the temperature of 58 ° C which was optimal for alignment, 
was performed cloning and confirmation in E. coli DH5α. 
1. Romeo, T. 1998, ‘Global regulation by the small RNA-binding protein CsrA and the non- coding RNA 
molecule CsrB’, Molecular Microbiology, 29(6), 1321- 1330. 
2. 19.Mukherjee, S. Yakhnin, H. Kysela, D. Sokoloski, J. Babitzke, P. y Kearns, D. B. 2011. ‘CsrA-FliW 
interaction governs flagellin homeostasis and a checkpoint on flagellar morphogenesis in Bacillus subtilis’, 
Molecular microbiology Vol. 82 (2), pag 447-461. 
3. Mendoza, S. 2016., ‘Perfil proteico de bacterias termófilas hidrocarbonoclastas en presencia y ausencia de 
hidrocarburos como fuente de carbono y energía’, Universidad Autónoma de Guerrero, Laboratorio de 
Microbiología Molecular Y Biotecnología Ambiental. 
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Carboxylesterase CaesCCR11, a New Member of Family XV 
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A gene encoding a carboxylesterase produced by Geobacillus thermoleovorans CCR11 was cloned in the pET-3b 
cloning vector, sequenced and expressed in Escherichia coli BL21(DE3). Gene sequence analysis revealed an 
open reading frame of 750 bp that encodes a polypeptide of 250 amino acid residues (27.3 kDa) named 
CaesCCR11. The enzyme showed its maximum activity at 50 °C and pH 5–8, with preference for C4 substrates, 
confirming its esterase nature. It displayed good resistance to temperature, pH, and the presence of organic solvents 
and detergents, that makes this enzyme biotechnologically applicable in the industries such as fine and oleo-
chemicals, cosmetics, pharmaceuticals, organic synthesis, biodiesel production, detergents, and food industries. A 
3D model of CaesCCR11 was predicted using the Bacillus sp. monoacyl glycerol lipase bMGL H-257 structure 
as template (PBD code 3RM3, 99 % residue identity with CaesCCR11). Based on its canonical a/b hydrolase 
fold composed of 7 β-strands and 6 α-helices, the a/b architecture of the cap domain, the GLSTG pentapeptide, 
and the formation of distinctive salt bridges, we are proposing CaesCCR11 as a new member of family XV of 
lipolytic enzymes. 
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Participation of acidophilic microorganisms in the chemical specification of 
arsenic, chrome and iron in mine tailings 
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Jiménez J.1 
1Lab. de Microbiología Molecular y Biotecnología Ambiental. Fac. de Ciencias Quimico biológicas. Universidad 
Autónoma de Guerrero. Guerrero, México. 
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Keywords: metallotolerant, biotransformation, heavy metals 
Introduction 
Arsenic, cadmium, lead and mercury are released due to the oxidation of tailings. The process of oxidation is 
accelerated by the acidophilic microbiota through oxidation-reduction, adsorption and methylation modifying the 
bioavailability and toxicity of metals in the environment (Gadd, 2010). Therefore, the aim of the project was to 
evaluate the resistance to metals and the oxidoreduction for As, Cr and Fe by acidophilic microorganisms isolated 
from mine tailings. 
Materials and methods 
The concentration of metals was determined by ICP-AES. Bacteria and yeast were isolated in auto-heterotrophic 
and their resistance to 13 metals was determined. Cr oxidoreduction was determined with diphenylcarbazide, As 
with AgNO3 and Fe in 9K medium. Strains were identified by 16s rDNA and ITS sequencing. 
Results and Discussion 
60 microorganisms showed resistance to As, Pb, Cd and Zn, this data correlated with the concentration (mg/Kg) 
of Fe (70602), Zn (38297), As (2664) y Pb (2319) in mine tailings, suggesting the microenvironment exerts a 
selective pressure. The biotransformation test showed that these bacteria reduce As5+ to As3+ (37%) and Cr6+ to 
Cr3+ (25%) and besides oxidize As3+ to As5+ (10%) and Fe2+ to Fe3+ (10%). The As3+ and Cr3+ form stable 
minerals, while Fe3+ is associated with acid mine drainage. 
Conclusions 
The acidophilic microorganisms resist and biotransform the As, Cr and Fe, which they participate in the chemical 
speciation of these elements. 
Bibliografía 
Gadd, G. M. (2010). “Metals, Minerals and Microbes: Geomicrobiology and Bioremediation.” Microbiology 156 
(3): 609–43. doi:10.1099/mic.0.037143-0. 
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Isolation and identification of phytopathogenic fungi from mango cultures 
(Mangifera indica l.) and antifungal evaluation of Bacillus licheniformis M2-7 
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Key words: Bacillus licheniformis M2-7, Antifungal evaluation, Phytopathogenic fungi. 
Problems arising from the use of fungicides in agriculture justify the search for new active compounds and control 
strategies that will replace them in a more effective and safe manner for both the environment and consumers. 
Biological control of phytopathogens is presented as an effective, economic and risk-free alternative to the 
numerous and growing problems arising from the indiscriminate use of agrochemicals (1). In Mexico, several 
parasites of fungus origin infest the leaves, flowers and fruits of the mango (Mangifera indica L.), so the purpose 
of the present work was the identification of phytopathogenic fungi isolated from leaves and mango fruits and the 
evaluation of the Antifungal activity of thermophilic bacteria Bacillus licheniformis M2-7 The samples were 
collected, samples were taken, leaves and fruits were taken with signs of disease. The samples were collected in 
different trees in a random manner, thus obtaining 4 isolates of diseased leaves and 5 leaves of fruits, for the 
identification, the isolation of fungal strains was made, molecular identification for the identification of the same 
(3). Likewise, the in vitro antifungal activity of Bacillus licheniformis M2-7 against phytopathogenic fungi was 
evaluated using the direct method of dual confrontations (4). It was found that the cells used inhibited the mycelial 
growth of all isolated fungi. The results provide the possibility of using biocontrol microorganisms as a promising 
alternative for the biological control of mango fungi. 
References 
1. Vargas, L.P.M.J.R.B., 2015. Sclerotinia spp. y Sclerotium cepivorum a agentes de control biológico y 
fungicidas. Revista Mexicana de Fitopatologia., 33(2), pp.256–267 
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[Accessed January 19, 2017].  
3. Liu, F. et al., 2016. Transcription Profiling Analysis of Mango-Fusarium mangiferae Interaction. Frontiers in 
microbiology, 7, p.1443. Available at: http://www.ncbi.nlm.nih.gov/pubmed/27683574 [Accessed October 13, 
2016]. 
4. Ruiz-sánchez, E. et al., 2014. Actividad antagónica de filtrados de Bacillus subtilis contra Colletotrichum 
gloeosporioides ( Penz .)* Antagonistic activity of Bacillus subtilis vs Colletotrichum gloeosporioides ( Penz .) 
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Hydrocarbons biodegradation under extreme conditions of low water activity 
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In Mexico, there are large extensions of petroleum hydrocarbon contaminated land, due to the extraction of crude 
oil and the activities related to it. In the present study, we are evaluating the degradation and growth capacities of 
fungal and bacterial strains in axenic and mixed microbial cultures using shake flasks and Petri dish cultures. 1 
bacteria and 3 fungi where isolated from contaminated soil samples from Veracruz, Mexico. We tested the isolates 
for microbial growth in hexane, gasoline, crude oil and kerosene. All isolates where able to grow in Petri dish in 
10 days in every hydrocarbon type tested A 24 statistical model was applied to assess the significative differences 
between the combinations of mixed cultures of the isolated strains using oil degradation rate as a response variable 
in batch experiments that lasted 15 days, using non-irradiated soil samples from the mentioned site. All possible 
combinations of the isolated strains where considered for the experimental design. Abiotic and native diversity 
controls where used in batch experiments in addition to the strain inoculated batch experiments. We extracted the 
crude oil from the samples using gravimetric techniques. Currently, the data corresponding to oil degradation rate 
and viable colonies count is being analyzed through statistical ANOVA. 
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biotransformation of benzo[a]pyrene by Bacillus licheniformis M2-7 
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Key words: Bacillus licheniformis, benzo[a]pyrene, biotransformation, phthalic acid 
Benzo[a]pyrene (BaP) is recognized as a potentially carcinogenic and mutagenic hydrocarbon so removal of it 
from the environment is a priority1. The use of thermophilic bacteria capable of biodegrading this compound to 
simpler forms has been explored in recent decades as it provides advantages compared to mesophilic organisms2. 
Therefore, the present study identified an enzyme of the thermophilic bacteria Bacillus licheniformis M2-7 
involved in the biotransformation of BaP. The strain was inoculated into Minimum Salt Medium supplemented 
with 10 µg of BaP for twenty-four hours. Extraction was performed with ethyl acetate3, and the characterization 
of the chemical structure was carried out by 1H and 13C NMR experiments, as well as GC-MS4. The proteome 
of the strain M2-7 was analyzed5 and the enzymatic activities were measured in total cellular extracts6. The 
extracts obtained showed that the biotransformation process on the BaP mediated by B. licheniformis M2-7 begins 
during the first three hours of culture. Compound 1 showed a peak with a retention time of 17.38 min, its mass 
spectrum showed an approximate molecular ion of m/z 167, confirming its chemical structure as phthalic acid7. 
In addition, activity of the enzyme catechol 2,3-dioxygenase in Minimum Salt Medium supplemented with BaP 
(0.33 U/mg protein) was detected. This suggests that strain M2-7 performs the biotransformation of 
benzo[a]pyrene to phthalic acid by the enzyme catechol 2,3-dioxygenase. 
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Extreme ecosystems have adapted organisms, which survive to extreme conditions. One example is a fungal 
halophilic strain of Aspergillus caesiellus that can grow under high concentration of salt (2M NaCl). It was isolated 
for first time from a sugarcane bagasse fermentation [1]. This strain is capable to grow in different carbon sources 
such as polycyclic aromatic hydrocarbons (PAHs): phenanthrene and benzo[a]pyrene [1]. These compounds are 
pollutants for many environments and constitute a mayor public health concern due to their toxic, mutagenic and/or 
carcinogenic properties, ubiquitous occurrence, and recalcitrance [2]. Residual waters from biorefineries have both 
high concentrations of PAHs and salts, what makes them a putative substrate for growing A. caesiellus. According 
to this, it is interesting to study the proteins involved in the degradation of PHAs and/or resistance to high salt 
concentration in A. caesiellus, specially those extracellular proteins. In this work, we propose two approaches for 
exploring this set of proteins, called secretome. First, we will increase the concentration of salt (NaCl) in the 0-
2M range and look for a differential expression of adapted-salt enzymes (Ex. overexpression or absence of a 
specific laccases or peroxidases). The second approach will be modifying the carbon source, from a simple one 
like glucose, to a more complex source like the mix of phenanthrene and benzo[a] pyrene (1:1), allowing to find 
differences in the secretome related to the specific carbon source metabolism (Ex. presence or absence of glucose 
oxidase, laccase or peroxidase). 
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Deletion of “lid” region of Geobacillus thermoleovorans ccr11 lipase through 
overlapping sequences: changes in synthetic capabilities and hydrophobic 

purification 
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Geobacillus thermoleovorans CCR11 is a thermoalkaliphilic bacteria that was isolated from the thermal pools of 
"El Carrizal", Veracruz. It produces thermoalkaliphilic lipolytic enzymes when cultivated in a medium containing 
oil as carbon source. One of these enzymes has been cloned and expressed in Escherichia coli BL21 (DE3) to 
produce a recombinant lipase of 43 kDa (LipMatCCR11)1. Its production was maximized by surface response 
methodology (RSM), showing an increase of 1300 times with respect to the native one.2 LipMatCCR11 has proven 
to be a promising new biocatalyst since as a lyophilized preparation and after immobilization by adsorption in 
porous polypropylene has shown conversion rates similar to those of commercial lipases.3 In the search for 
strategies to increase its catalytic efficiency, a lipase was generated through site-directed mutation (LipLidCCR11) 
by means of a PCR technique involving the overlapping of sequences close to the lid region. In the present work 
we report the prediction of the structures before and after the mutation, the changes in the synthetic capacity, and 
its behavior during the purification through adsorption-desorption in a hydrophobic support after its precipitation 
with ammonium sulfate. 
1. Quintana-Castro, R., Díaz, P., Valerio-Alfaro, G., García, H.S., Oliart-Ros, R. 2009. Mol. Biotechnol. 42, 75-
83. 
2. Badillo-Zeferino, G.L., Ruiz-López, I.I., Oliart-Ros, R.M. y Sánchez-Otero, M.G. 2015. Biotechnol. App. 
Biochem. 
3. Sánchez-Otero MG, Quintana-Castro R, Mora-González PC, Márquez-Molina O, Valerio-Alfaro G, Oliart-Ros 
R. Environ. Technol. 2010; 31(10): 1101-1106. 
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Introduction: The indiscriminate use of petroleum products causes environmental pollution, with diesel spillage 
being one of the main causes1,2. For this reason, we are looking for eco-friendly alternatives that allow the 
remediation of these sites3,4. In this work, the objective is to use bacterial exothermophilic consortia that have 
the capacity to promote plant growth in A. farnesiana seeds so that it can be used as a phytoremediation model in 
soils contaminated with diesel. Materials and methods: We used strains of B. licheniformis M2-7 (isolated from 
hot springs), P. putida JM01 and E. cloacae EAF60 (isolated from acid mine drainage) from the LMMyBA strains 
bank. We detected N2 fixation mechanisms, diesel tolerance (5% diesel), and competition assays, inorganic 
phosphate solubilization, indole acetic acid (AIA) production. A diesel tolerance test was performed on the seeds. 
Preliminary results: The three analized strains showed that they have the ability to produce AIA, fix N25, 
solubilize inorganic phosphate, grow in MMS with 5% of diesel and also did not demonstrate antagonism between 
them. As for the seeds of A. farnesiana, they can germinate in the presence of diesel. Conclusion: The strains of 
extreme sites have the capacity to promote plant growth through different mechanisms, so they can be applied in 
seeds of A. farnesiana to favor the rapid growth of this plant and facilitate the phytoremediation of soils 
contaminated with diesel.  
Reference 
1. Martínez-Prado A., Pérez-López Ma., Pinto-Espinoza J., Gurrola-Nevárez B., y Osorio-Rodríguez A. (2011). 
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nutrientes. Revista Internacional de Contaminación Ambiental 27 (3), pp. 242. 
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bioremediation.  Journal Of Environmental Science, Toxicology And Food Technology, 5(2), pp.55-58. 
3. Olajuyigbe, S.O. y Aruwajoye, D.A., (2014). Phytoremediation of diesel oil contaminated soil using seedlings 
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in vivo promoters of the plant growth of Solanum lycopersicum 
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The genus Pseudomonas is considered cosmopolitan due to its genome presents a high plasticity giving rise to its 
clonal diversity. It has various mechanisms to stimulate plant growth through the phytohormones production, 
atmospheric nitrogen fixation and inorganic phosphates solubilization, as well as provide resistance against 
phytopathogens (Russell et al., 2016). The objetive of this work is to know the ability of isolated Pseudomonas 
aeruginosa from the grutas de Juxtlahuaca Guerrero to promote the growth in vitro and in vivo of Solanum 
lycopersicum, providing information on caring for environment and sustainable agriculture. Five strains of P. 
aeruginosa were used to assess the mechanisms of direct and indirect plant growth promotion, by using LB broth 
with 1% tryptophan  for the quantification of indole-acetic acid (Nautiyal 1999), modified Rennie medium to 
evaluate atmospheric nitrogen fixation (Santi et al., 2013), phosphate solubilization indication on NBRIP medium, 
evaluation of lipases activity on nutrient agar supplemented with egg yolk, proteases activity on nutrient agar 
supplemented with 10% skim milk, amylases on nutrient agar supplemented with 1% starch (Malleswari & 
Bagyanarayana 2013) and F broth for the production of siderophores (Kumar et al., 2015). In vitro growth of S. 
lycopersicum was evaluated on modified MS medium and in vivo growth was evaluated on a pesticide-free 
substrate. The analysis allowed us to identify the plant growth mechanisms of each strain. The isolated strain at 
greater depth of the caves presents the highest amount of metabolites, due to the environmental conditions which 
induce a greater metabolic activity. Consequently, the genome of the strains is modified by stress caused in hostile 
environments and its metabolism is activated as a form of adaptability, favoring environmental characteristics and 
having a favorable impact on sustainable agriculture. 
References 
Kumar, G., Singla, R., Kumar, R., 2010. Plasmid associated anthracene degradation by Pseudomonas sp. isolated 
from filling station site. Nat. Sci. 8, 89–94. 
Russell, J.A., León-Zayas, R., Wrighton, K., Biddle, J.F., 2016. Deep Subsurface Life from North Pond: 
Enrichment, Isolation, Characterization and Genomes of Heterotrophic Bacteria. Front. Microbiol. 7. 
doi:10.3389/fmicb.2016.00678 
Santi, C., Bogusz, D., Franche, C., 2013. Biological nitrogen fixation in non-legume plants. Ann. Bot. 111, 743–
767. doi:10.1093/aob/mct048 
 
 
 
 
 



 

First International Symposium On Extreme Ecosystems and Extremophile Organisms 
Cuernavaca, Morelos Mexico 18-20 September 2017 

45 

Lyophilization of extremophic strains of geobacillus spp. 
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Extremophiles plays a key role in the development of new biotechnological process. Nowadays the search of new 
thermotolerant enzymes and metabolites requires frequently the isolation and manipulation of microorganism. The 
conservation of microbial strains is undoubtedly fundamental for the development of biotechnological 
applications. The maintenance of stable germoplasm for long term 
requires the development of protocols and methods to preserve the genotypic and phenotipic characteristics of 
these organisms. Because these organisms have particular characteristics to survive in extreme conditions, the 
application of conventional protocols does not always have successful results. The objetive of this work was to 
develop a protocol for the liophilization of extremophile bacteria as a method for conservation for a long term 
period. Two strains of Geobacillus sp. were used. The experimental design consists in to evaluate two crioprotects 
in three different concentrations and two methods of liofilization. The results shows that both strains survive to 
the liophilization process and this method can be used for extremophilic microorganisms. 
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Metagenómica de la diversidad bacteriana de las cuevas de Villa Luz 
Metagenomics of bacterial diversity in the Villa Luz caves 

Gómez-Cruz R.1, D’Auria G2, Artacho A2, Bautista-López JS1, Méndez-Pérez R1, Rojas-Herrera R3, Gamboa-
Rodríguez MT 1, Gamboa-Aldeco JR1 
1 Laboratorio de Biotecnología y Genómica Ambiental. Centro de Investigación para la Conservación y 
Aprovechamiento de los Recursos Tropicales (CICART). División Académica de Ciencias Biológicas 
(DACBiol). Universidad Juárez Autónoma de Tabasco (UJAT), México. 
2  Departamento de Genómica y Salud. Fundación para el Fomento de la Investigación Sanitaria y Biomédica de 
la Comunitat Valenciana - Salud Pública (FISABIO), España.  
3  Facultad de Ingeniería Química. Universidad Autónoma de Yucatán (UADY), México. 
rodolfo.gomez@ujat.mx, dauria_giu@gva.es, rafael.rojas@uady.mx 
 
La diversidad microbiana proporciona un recurso ilimitado pero poco explotado para el desarrollo de nuevos genes, 
enzimas, productos naturales, compuestos bioactivos y bioprocesos que pueden impactar sustancialmente a las 
aplicaciones industriales, biotecnológicas y exobiológicas. En este trabajo iniciamos la identificación de 
comunidades microbianas de 5 puntos específicos de muestreo en la cueva del Azufre (CA), de las cuevas de Villa 
Luz (CVL), la cual está alimentada por unos 20 manantiales sulfhídricos con un ambiente caracterizado por la 
presencia de H 2S 300–500 mg.L-1, O 2 < 0.1 mg.L-1, pH 2.5 a 7 y ausencia de luz. Se generaron 20 901 lecturas 
de los productos de amplificación de las regiones hipervariables V1 y V3, del gen 16S ARNr bacteriano, de 
muestras de DNA metagenómico pirosecuenciadas, mediante bTEFAP. Se identificaron 7 phyla bacterianos, 
determinando Proteobacteria y Acidobacteria con más y menos frecuencia, respectivamente. Estos phyla ya 
identificados guardan un impacto muy importante para futuras aplicaciones biotecnológicas y exobiológicas, pero 
con estudios más profundos, particularmente orientados hacia la identificación de genes funcionales. 
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Isolation and characterization of bacillus licheniformis pua09 from the hot 
springs of San José Purúa, Michoacán 

Alberto Barradas-Gonzáles 1, Dra. Rosa María Oliart-Ros 2, Dr. Rodolfo Quintana-Castro1, Dra. María Guadalupe 
Sánchez-Otero1. 
1Universidad Veracruzana Facultad de Bioanálisis-Veracruz.  
2UNIDA-Instituto Tecnológico de Veracruz.  
roquintana@uv.mx, guadsanchez@uv.mx. 
 
The isolation and study of microorganisms recovered from unconventional ecological niches has allowed the 
increase of scientific development in the fields of biotechnology and biomedicine1. These microorganisms are a 
source of important biomolecules with robust catalytic capabilities when compared with their mesophilic 
counterparts. The objective of the present work was the isolation, identification and determination of growth 
conditions of microorganisms isolated from sediments of the thermal pools of San José Purúa, Michoacán, México. 
The sediment was cultivated in LB media under agitation at 50 °C for 12 hours, and axenic bacterial colonies were 
obtained by serial dilutions on LB agar plates. The strains characterization was carried out according to 
macroscopic and microscopic cellular morphology, the molecular identification was accomplished by the 
amplification and sequencing of the 16s ribosomal RNA gene. The effect of temperature and pH on growth was 
analyzed in LB broth in a temperature range of 30 °C to 70 °C and pH of 5.0 to 8.0. A pure cell culture was studied: 
cream color colonies were granulated, umbilicated and lobulated. Microscopic results showed Gram-positive short 
bacilli, and after PCR of genomic DNA a 1372 bp amplicon was obtained from the 16s rRNA gene whose sequence 
showed a 99% identity with Bacillus licheniformis. The optimum growth conditions determined for B. 
licheniformis PUA09 were 50 °C and pH 7.0. 
1. Raddadi, N., Cherif, A., Daffonchio, D., Neifar, M., & Fava, F. (2015). Biotechnological applications of 
extremophiles, extremozymes and extremolytes. Applied microbiology and biotechnology, 99(19), 7907-7913. 
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Pseudocrossidium replicatum is a fully desiccation tolerant moss with an 
inducible molecular mechanism in response to abiotic stress 

Ríos Melendez S., Arroyo Becerra A., Villalobos Lopez M.A.    
Centro de Investigación en Biotecnología Aplicada, Instituto Politécnico Nacional, Ex-Hacienda San Juan Molino, 
Carretera Estatal Tecuexcomac-Tepetitla Km 1.5, Tlaxcala, C.P. 90700. Phone: 57296000, Ext. 87816. 
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Bryophytes were the first plants to conquest land 450 MYA, they developed desiccation tolerant (DT), the ability 
of cells to recover from an air-dried state. Actually, in some of them, this ability has been conserved, and recently 
they have been taken as a new model for research. As is vascular plants, the phytohormone abscisic acid ABA also 
has been identified in several bryophytes. We developed a systematic study in the moss P. replicatum in order to 
characterize its response to dehydration. Fresh collected gametophores were equilibrated at two relative humidity 
(23% RH and 67% RH) during 7 days; the maximum quantum yield (QY) of Photosystem II was  measured using 
a fluorometer during dehydration. Additionally we evaluate the effect of protein synthesis inhibitors as 
cycloheximide and chloramphenicol, and the phytohormone ABA before and after dehydration of P. replicatum 
gametophores. In order to know the protection mechanisms of P. replicatum during abiotic stress, we addressed 
the determination of soluble sugars. For this, fully hydrated shoots were incubated for 24 hr in PpNH4 liquid media 
supplemented with 400 mM Sorbitol, 200 mM NaCl, or 10µM ABA, in an environmental controlled room 
(photoperiod16/8 hr, 24°C) with gently shaking (106 rpm). The samples were transferred to liquid nitrogen, 
pulverized, and stored to -80°C. Soluble sugars were quantified by the anthrone-sulfuric acid assay using glucose 
as standard. The Mexican moss P. replicatum has shown an excellent record from the dehydrated stated; it can be 
classify as fully DT. Interestingly, P. replicatum harbours an inducible response of protein synthesis during low 
water regimen. On the other hand, an increase in the content of soluble sugars during abiotic stress was identified, 
and we suggest that this response directly driven by ABA. 
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Extremophilic fungi and removal of persistent organic pollutant 

Zeltzin Alina Liévanos Campos, Constanza Machín Ramírez, Ramón Alberto Batista García, Hubert Cabana. 
Faculty of Chemical Sciences and Engineering, Autonomus University of Morelos State, Avenida Universidad 
1001, Chamilpa, 62209 Cuernavaca, Morelos, México. 
Department of Civil Engineering, Université de Sherbrooke, 2500 Boul. de l’Université , Sherbrooke, Quebec J1K 
2R1, Canada 
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Pollution cases are the cause of concern, as the speed with which the ecosystems of our planet has degraded 
exponentially increases. Industrial activities cause pollution problems, where hydrocarbons and pharmaceutical 
compounds occupy one of the first places. Industrial development and overuse of synthetic chemicals has led to 
an increase in the concentration of persistent organic compounds, which causes adverse effects on the environment. 
Bioremediation has emerged as a technological alternative for the cleaning of contaminated sites, where it exploits 
the potential of microorganisms to mineralize or transform organic pollutants into chemically simpler compounds. 
Microorganisms, due to their ability to use various protection mechanisms, can survive in contaminated sites. 
When environmental 
conditions are favorable and there are the necessary nutrients for their development, microorganisms are able to 
grow, perform various biochemical activities and metabolize organic compounds to produce energy in different 
forms. In this particular case, extremely fungal, specifically, halophilic fungi are used to contribute to the 
degradation process. These fungi have recently been recognized as organisms that create a high concentration of 
sales because they possess properties of halotolerance and its ligninolytic enzyme complex has a specific action 
that allow its use in the degradation of a broad spectrum of xenobiotic compounds. In this project, the strains of 
halophilic fungi were evaluated and the capacity of this species to grow, the enzymes of degradation of organic 
compounds, as well as to degrade polycyclic aromatic hydrocarbons and pharmaceutical compounds, the tests 
were carried out in vitro and using samples of contaminated effluent. 
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Evaluation of betaine accumulation by Cobetia marina in salts of astrobiological 
interest 

Manuel Eduardo Ortega Cano1 and Sandra Ignacia Ramírez Jiménez2 
1Departamento de Microbiología Ambiental y Biotecnología, Universidad Autónoma de Campeche 
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Chamilpa, 62209 Cuernavaca Morelos, México. Tel: 52 777 329 7997. al039513@uacam.mx, 
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The kinetic parameters and the betaine accumulation by the moderate halophilic bacterium Cobetia marina in salts 
of astrobiological interest such as NaCl and MgSO4, were evaluated in cultures where known concentrations of 
these solutes were added. Betaine extraction was performed using the matrix solid-phase dispersion technique 
(MSPD) while identification and quantification were performed using the quantitative proton nuclear magnetic 
resonance (1H-qNMR) technique. The results demonstrate the osmoprotective role of betaine in media with high 
concentrations of the dissolved salts. The reduction of accumulation in media with NaCl may be due to the 
bacterium's ability to synthesize betaine, thereby self-regulating its intracellular accumulation. The increased 
accumulation in media with MgSO4 evidences its importance as osmoprotector in this condition. The study of the 
strategies of adaptation in media with high concentrations of salts different from NaCl provides evidences to 
consider the habitability of planetary bodies of astrobiological interest such as the liquid water ocean of Europa, 
one of the Jovian satellites where MgSO4 is the predominant salt. 
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Pseudomonas sp. p6115, a cyanotrophic and arsenic oxidizing bacterium 

Alejandra Miranda Carrazco 
almicach@hotmail.com 
 
Mine wastes are man-made environments with high concentrations of heavy metals and cyanide but low 
concentration of organic matter and inorganic and organic sources of combined nitrogen. Some pioneer bacteria 
can colonize and grow in mine wastes with several selection pressures and nutritional limitations. The aim of the 
work is characterizing a bacterium able to degrade cyanide and oxidize arsenic from mine wastes as a potential 
candidate for biological treatment of these sites. A bacterium was isolated from waste tailings with high 
concentration of cyanide and it was identified as Pseudomonas sp. strain P6115 according to phylogenetic analysis 
of 16S rRNA, gyrB, rpoB and rpoD genes. Also, the strain was tested to cyanide degradation and arsenic oxidation 
with physiologic and molecular assays. The growth kinetics of the strain in media with cyanide as a sole nitrogen 
source was 
associated to cyanide removal. Also, ferricyanide and thiocyanate, components of wastewater, can be used as 
nitrogen source. Besides, it can tolerate arsenite and arsenante and it has the capacity of oxidize arsenite, thus this 
bacterium helps to mobilize arsenic to be much easier to remove. Pseudomonas sp. P6115 can be proposed as 
candidate for the biological treatment of cyanide and arsenic in mine wastes. 
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Mougeotia (Charophyta) in a high mountain aci lake of Mexico 
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Key words: Oligotrophic, blooms of algae, pH, ultrastructure, green algae, culture, phenols, pigments, high 
mountain lakes. 
The genus Mougeotia (Charophyta) in Mexico, has three species registered in the last 36 years; without ecological 
information, pigments and ultrastructure. Therefore, in this work the field populations (morpho purple) and culture 
(green morph) are characterized from the benthic mats of Lake La Luna, Nevado de Toluca, Mexico. The 
vegetative and reproductive morphology of Mougeotia capucina are described under optical microscopy, scanning 
and transmission. In addition, it was related to 25 limnological variables. The pigments were quantified by HPLC 
of the purple morpho, the latter were analyzed with total phenol tests. Blooms coverage ranged from 3% to 100% 
over the period 2014-2016. The ultrastructure of the purple morph showed numerous large vacuoles; in contrast, 
the green morph with few small vacuoles. The determined pigments were seventeen; highlighting lutein, β-
carotene and zeaxanthin. For the phenolic compounds, the presence of nine peaks with absorption between RUV-
C and RUV-B was indicated. The quantification of total phenols was 18 µg of gallic acid 
equivalent / mg of extract without antioxidant activity. The cluster analysis indicated that the blooms with greater 
coverage of M. capucina is related to phosphates, calcium, K, pH and high temperature; while the lowest was with 
the increase of bicarbonates and the minimum temperature recorded during the study period. Therefore, the results 
document the first report of blooms of M. capucina in tropical high mountain lakes in the american continent. 
 
 
 
 
 
 
 
 
 
 
 
 



 

First International Symposium On Extreme Ecosystems and Extremophile Organisms 
Cuernavaca, Morelos Mexico 18-20 September 2017 

53 

Differential response to stress conditions between different genotypes of 
salmonella enterica 
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Marrufo1 
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Key Words: Salmonella enterica, Stress, Viability, Biofilm 
Salmonella enterica is one of the main etiological agents of gastrointestinal diseases associated to ingestion of 
contaminated food. In order to survive outside their hosts, S. enterica must resist extreme physicochemical 
conditions and recover from sudden environmental changes. If some genotypes of S. enterica are particularly 
resistant to extreme environments remains unknown, knowledge that is relevant for public health. We assessed the 
viability, capacity for recovery, and biofilm formation of two strains of S. enterica serotype Typhimurium with 
different sequence type (ST19 and ST213) after eight days of exposure to stress conditions associated to food 
preservation: acid pH (3.5), high osmotic concentration (685 mM NaCl), refrigeration (4°C), and their 
combinations. Strain of the ST213 genotype had higher percentage of viability than those of the ST19 genotype 
when incubated in acid pH in refrigeration. In recovery from refrigeration assays, strains from both genotypes 
reached the log phase in 4 hours, while controls at room temperature reached that phase in less than 2 hours. 
Formation of biofilm is one of the microbial strategies for surviving to stress conditions, strain ST213 showing 
more capacity for biofilm formation than strain ST19 under the assayed conditions. Our results suggest that 
genotype ST213 is more resistant to environmental stress than genotype ST19. The possible relevance for public 
health of the observed intraspecific differences of strains of S. enterica with the same serotype remains to be 
evaluated. 
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Cueva de Villa Luz and microbiota in extreme enviroments 

Roberto Mendez-Perez, Rodolfo Gómez-Cruz, José Santiago Bautista-López, María Teresa Gamboa-Rodríguez, 
Jesús Roberto Gamboa-Aldeco 
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Extreme environments are those with inhospitable, unusual conditions and are a challenge for most life forms. 
Extreme environments are places where humans usually do not live without dying. Within the extreme 
environments we have geographic poles, very dry deserts, volcanoes, deep ocean trenches, volcanic caves, upper 
atmosphere, Mount Everest, outer space, other planets, among others. Living beings are able to survive in extreme 
environments and are called extremophiles. Most extremophiles are bacteria of the Archaea domain, although 
there are also many eubacteria and a few species of eukaryotes living under extreme conditions. Extremophiles 
develop under conditions that could kill most other creatures and many can not survive in globally normal 
environments. In the state of Tabasco we have about 36 underground assets located in the municipality of 
Tacotalpa. In the case of the cave of Villa Luz, also known as the cave of the Sardines or cave of the Sulfur, is 
formed by rich sulfuric waters that originate in the interior of the earth or hypogénicas. Among the strange 
organisms that have made of Villa Luz its house are the microbial mats of biovermiculitas that are bacterial 
associations that are developed in the rocky walls, the snottite that are colonies of whitish viscous bacteria that 
also hang of the rocky walls and the sacks or Bags of phlegm that live in the aquatic environment of the springs 
that oxidize H2S to H2SO4. From the practical point of view, extremophiles have been a potential source for a 
multitude of industrial applications. They are also subject of study for Microbial Ecology, because these forms of 
life can degrade toxic substances, harmful or harmful to the natural environment and human, Medicine looks with 
interest at its complex mechanisms of autoreparation of destroyed DNA and Exobiology. It is therefore not 
surprising that the extremophilic microorganisms have acquired this current status of important organisms. 
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Detection and analysis of the ectD gene of Halomonas spp. of the Valley of 
Zapotitlan Salinas, Puebla 
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Background: Halophilic microorganisms isolated from saline environments that are characterized by high 
osmotic strength and low water potential offer a multitude of potential biotechnological applications, cope with 
these conditions through small accumulations of compatible solutes; such as ectoins, which are capable of 
protecting environmental enzymes, proteins, membranes and cells from environmental stress. Enzymes that are 
biosynthetic to ectoin are encoded by an evolutionarily conserved gene cluster, ectABCD. Identifying bacteria 
possessing ectD coding for hydroxyectoin acquires great relevance, because not all of the ectoin synthesizing 
organisms can produce it. It has been reported that many bacteria of the genus Halomonas possess these 
mechanisms and therefore have an important potential in biotechnological applications. The objective of the 
present study was to detect the ectD gene in Halomonas spp. Of the Valley of Zapotitlán Salinas, Puebla. 
Results: Eight strains of bacerians were isolated, performing a characterization, biochemical, morphological and 
physiological, later confirmed by PCR analysis for the 16S rRNA and cnp60 chaperonin genes as belonging to the 
genus Halomonas. Once confirmed, they were analyzed by PCR with primers specific for ectD. The ectD gene 
was detected in the eight confirmed strains of Halomonas. The conserved domains, DXaaHX100aaH, were 
detected in the amino acid sequence encoding ectD. In addition, the gene for degradation of the ectoine eutD was 
analyzed and detected and  its domain HEXaaXaaH was determined. 
Conclutions: This demonstrated that all of our strains are producing and degrading solute compatible ectoin and 
that they show a considerable biotechnological potential for future studies. 
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Evaluation of bacterial growth in simulated environmental conditions of 
Europa’s ocean 
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The extremophiles are organisms that thrive in extreme conditions such as high salt concentrations, very high or 
very low temperature values, high radiation doses or drying conditions. Their discovery has made more plausible 
the understanding of the possibility of life succeeding outside Earth. We are interested in the adaptation strategies 
displayed by halophilic bacteria when exposed to laboratory-controlled conditions that represent as closely as 
possible, the salinity, temperature, and available oxygen conditions of the ocean of Europa, one of the satellites of 
the planet Jupiter. Cobetia marina, a moderate halophile, Psycrobacter cryohalolentis, a psychrohalophile, and 
Bacillus pumilus, a non-halophilic bacterium used as a control, were submitted to 0.43, 1.37, and 1.8 M of sodium 
chloride (NaCl), and to 0.27, 0.43, and 1.2 M of magnesium sulfate (MgSO4). Experiments have been performed 
at these concentrations but adding 2.0 mM and 5.0 mM of betaine, a compatible solute accumulated by halophilic 
bacteria. The growing temperature was decreased from 30 °C (optimal growth temperature) to 20 °C, and to 10 °C. 
The effect of low oxygen content in bacterial growing will be evaluated. Electrophoresis will be used to determine 
the differences in the bacterial protein expression in each experimental condition. With the set of results obtained, 
the possibilities of adequacy of the bacteria under study for the conditions prevailing in the salty ocean of the 
Europa satellite will be determined. 
This research receives financial support through project number 249086 of the Fund AEM-CONACyT. 
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Isabel Lake is a moderate saline soda crater lake located in Isabel Island in the eastern tropical Pacific coast of 
Mexico. Lake is mainly formed by rainfall and is strongly affected by evaporation and high input of nutrients 
derived from excretions of a large bird community inhabiting the island. The knowledge of the prokaryotic biota 
inhabiting the upper layers of this meromictic lake can give clues for the maintenance of this ecosystem. The aim 
of this work was to assess the diversity, composition of bacterial community in water and sediments of the Isabel 
Island crater lake in Mexico. The study area is located in Isabel Island, a small volcanic island (2 km2) located 30 
km off the Pacific coast of Mexico (21° 52′ N and 105° 54′ W). We sequenced three samples of water obtained 
around a dry season using a Next generation sequencing approach with 16S rRNA amplicon massive sequencing 
using Illumina platform. Bioinformatics analyses were performed using MOTHUR version 1.33, STAMP and 
MG-RAST. The bacterial community is dominated by halophilic and halotolerant microorganisms. The lake water 
is dominated by γ-Proteobacteria belonging to four main families where Halomonadaceae presents the highest 
abundance. Aerobic, phototrophic, and halotolerant prokaryotes such as Synechocococcus, Rhodopirellula, 
Halomonas, Alcanivorax and Marinobacter genera are commonly found. Meanwhile Desulfotignum, 
Desulfuromonas, Desulfofustis, and Desulfopila, involved in sulfur cycle appear to play an important role in 
sediments. Finally, a collection of aerobic halophilic bacterial isolates was created from these samples; members 
of the genus Halomonas were predominantly isolated from lake water. 
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Some forms of life on Earth, called extremophiles, are found in extreme environments such as hydrothermal vents, 
brines, deserts or volcanoes. Among the extremophiles, one can find the salt-loving organisms or halophiles, which 
require at least the average concentration of sodium chloride (NaCl) found on terrestrial oceans to develop. It is 
interesting to note that the planetary objects in the Solar System have a specific chemical composition, and 
consequently their most abundant elements or molecules are different. This is the case for the Jovian satellite 
Europa, and its liquid water ocean enriched with sulfates such as MgSO4 and Na2SO4. The existence of halophilic 
organisms on salty waters on Earth let us to hypothesize that these organisms can use their adaptation strategies to 
cope with the sulfate-rich waters of Europa’s ocean offering a biological model to study the possibility that life as 
we know it can exist on a place different from Earth. Salinibacter ruber, an extreme halophilic bacterium whose 
growth and adaptation to different concentrations of NaCl and MgSO4 have been previously studied in our group, 
was exposed to different concentrations of Na2SO4 and equimolar concentrations of Na2SO4 and MgSO4. Growth 
curves were used to determine the optimal growth conditions, growth rate and duplication time. The presence of 
compatible solutes was evaluated by quantitative NMR, and the expression of proteins in different saline stress 
conditions was identified by electrophoresis and shotgun proteomic. The experimental evidences will be used to 
propose arguments about the habitability of the ocean of the satellite Europa, and about the tolerance and 
adaptation strategies that can be used by this or other halophiles in an extraterrestrial scenario. 
This research receives financial support through project number 249086 of the Fund AEM-CONACyT. 
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Determination of the systems pks and nrps in halophilic and haloalkaliphilic 
actinobacteria 
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Introduction: The modular polyketide synthase (PKS) and nonribosomal peptide synthetase (NRPS) are involved 
in the synthesis of natural products, including antibiotics, toxins, siderophores, and immunosuppressants. Most of 
the sources for these compounds are plants, fungi and bacteria, especially Actinobacteria. Exploring extreme 
environments allow isolating and identifying microorganisms with the ability to synthesize metabolites of great 
utility. The aim of this research is to identify the systems PKS and NRPS in halophilic and haloalkaliphilic 
actinobacteria and to predict the synthesis of bioactive compounds. Methodology: Soils from Sonora and Oaxaca 
saline coast were sampled, as well as saline-sodic soils from the former Texcoco Lake, Mexico. The actinobacteria 
were isolated by their inoculation in halophilic medium (MH) at 37oC for 4 weeks. The ranges of %NaCl 
concentration, pH and temperature for bacterial growth were determined for each strain; along with 
the optimal %NaCl concentration and pH. All isolates were identified by the 16s rRNA gene sequence analysis. 
The PCR reaction for the amplification of PKS and NRPS systems were carried out as recommended by Ayuso-
Sacido and Genilloud in 2005. For the prediction of biomolecular synthesis, the amino acid sequences of the PKS 
and NRPS systems were compared with those deposited in Gen Bank database using the BLASTP algorithm and 
free software SBSPKS. Results and conclusions: 51 actinobacteria were isolated, 34 halophilic and 17 
haloalkaliphilic. The species identified were: S. xinjiangensis, S. halophila, A. mortivallis, N. salina, N. exhalans 
and N. nikkonensis. Both systems, PKS and NRPS, were detected in 72.5% of the isolated. The only presence of 
PKS system was found in 9.8% of the strains, while the NRPS was in 11.7%. The prediction identified the 
adenylation domain of calcium-dependent antibiotics, syringomycin, mycrocystin, pristinamycin. Molecular 
techniques allow to select and to identify halophilic and haloalkaliphilic actinobacterial strains with potential to 
produce secondary metabolites. Diversity of the bacterial communities in the water and sediments of the soda 
saline crater lake from isabel island, México. 
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Introduction: Heavy metals are involved in technological processes and anthropogenic activities. Sometimes, 
they are released into the environment causing deterioration of flora, fauna and human health. To eliminate or 
reduce these pollutants, biological strategies (bioremediation) have been implemented employing mainly bacteria. 
Among them, the halophiles have been the most used. The aim of this research was to determinate the tolerance 
to the heavy metals As3+, Cr6+, Hg2+ and Pb2+ of halophilic bacteria. Methodology: Bacteria were isolated from 
saline soils of the former Texcoco Lake in halophilic culture medium (MH) under conditions of 10% NaCl, pH 
8.2±0.2 and 37°C. Tolerance to the heavy metals As3+, Cr6+, Hg2+ and Pb2+ was determined for each strain, by 
inoculation in MH supplemented with different concentrations of As2O3, Na2Cr2O7·2H2O, HgCl2 and Pb(NO3)2 
respectively. In those strains with the higher tolerance, minimal inhibitory concentrations (MIC) were determined 
as well as genetic identification by the sequencing analysis of gene 16S rRNA. Results: 75 halophilic strains were 
isolated from saline soils of the former Texcoco Lake. They were classified as Eubacteria and Actinobacteria. In 
the first group (Eubacteria), the most tolerant species were Salinicoccus roseus with MIC (Hg2+) = 2.0 ppm, and 
Hallomonas pantelleriensis with MIC (Pb2+) = 6.75 mM. In the Actinobacteria group, the most tolerant species 
were Nocardiopsis xinjiangensis with MIC (As3+) = 8.5 mM, and Nocardiopsis salina with MIC (As3+) = 27.0 mM, 
MIC (Cr6+) = 1225 mM and MIC (Pb2+) = 7.5 mM. This study demonstrated that halophilic bacteria isolated from 
saline soils of the former Texcoco Lake tolerated heavy metals. Currently, there are no reports about metal 
tolerance of the species Nocardiopsis salina, so it could be a candidate for bioremediation of saline environments 
contaminated with metals. The study of its metabolism and tolerance to other metals is open to research. 
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Introduction: Haloalkalitolerant actinobacteria such as Kocuria rosea, Microbacterium testaceum and Kocuria 
palustris are potentially useful in the bioremediation of saline environments contaminated with polycyclic aromatic 
hydrocarbons (PAH). It has recently shown that these actinobacteria are capable of biotransforming anthracene. 
This work expands this research by studying their ability to biotransform (or tolerate) the PAH phenanthrene, 
fluoranthene and pyrene. Methodology: The tolerance of the actinobacteria to each PAH was determined by 
seeding them in a medium for halophilic bacteria with agar (MH), supplemented with 0.01, 0.1, 1, 10, 100, or 1000 
ppm of the corresponding PAH. The use of each PAH as the sole source of carbon and energy was determined by 
the growth curves of the microorganisms inoculated in minimum salt medium (MSM) supplemented and 
not supplemented with 0.5 ppm of the corresponding PAH. From the cultures supplemented with the hydrocarbons, 
the residual concentration of each PAH was further determined at various times, separating the supernatant by 
centrifugation and analyzing it by excitation-emission fluorescence. Finally, bacterial proliferation at various post-
inoculation times was determined. Aliquots of the bacterial cultures in MSM supplemented with PAH were 
reseeding in MH agar medium, and checking for bacterial growth. Results: The three strains of actinobacteria 
grew at the PAH concentrations evaluated. Those inoculated in MSM medium with 0.5 ppm hydrocarbon showed 
growth but this was not greater than that obtained when the MSM medium was free of hydrocarbons. The residual 
concentration of the PAH showed no decrease in time, supporting the two previous experiments. Finally, after 196 
h of strain inoculation in MSM medium with PAH, they were still able to proliferate. All these results indicate that 
these strains tolerate the evaluated PAH, but there is no evidence of biotransformation. 
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Marine sediments are home to highly abundant and diverse microbial communities. However, due to its vastness, 
this environment still remains poorly studied. The Gulf of Mexico, an ocean basin characterized by both shallow 
waters and deep-water areas that can reach depths of up to 4,000 m, is no exception. Even though there are some 
studies describing the biological diversity of the Gulf of Mexico, very few of them involve microbial communities 
in the sediments, particularly from deep areas. In order to establish a baseline of the diversity of microorganisms 
living in sediments of the Southern Gulf of Mexico and to shed some light into the unknown microbial 
communities of the area, an oceanographic campaign (XIXIMI-04) was conducted during August of 2015. Several 
sediment cores were taken from 10 different locations and different depths, ranging from 1,500 to 3,500 m. In 
addition, the sediment cores were divided into three sub-samples: 0-5 cm, 5-10 cm and 30 cm o more. Total DNA 
was extracted and 16S rRNA metagenomic sequencing libraries were prepared and sequenced using the Illumina 
MiSeq technology and analyzed under QIIME pipeline. Preliminary results show slight differences across 
sampling sites at phylum level composition, in the first 10 cm. Noteworthy, microbial communities are clearly 
different from the samples taken from the deepest part of the sediment core. Interestingly, Archaea appears highly 
abundant, reaching 50% of the total prokaryotic community in some cases. Although these percentages are high 
at all locations and depths, different phyla were identified from the bottom of the sediment. Among them, the 
recently found candidate phylum Lokiarcheota, which represents a 20% of the total prokaryotes in deep sediments, 
was an interesting finding. Bacteria were mainly represented by Proteobacteria as the most abundant group (~70% 
in absolute values); followed by Firmicutes and Actinobacteria as the 2nd and 3rd most abundant phyla, 
respectively. Most changes among samples were observed at the class level, and some of the groups found 
suggested the presence of either methane seeps or hydrocarbon leakage at that point. 
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Metal contaminated soils constitute a hostile environment that limits the development of life due to the presence 
of high concentrations of toxic metals and low concentration of organic material, however, this adverse conditions 
promotes the survival of adapted microorganisms that overcome the toxic effects of metals throughout tolerance 
and/or resistance mechanisms. Bacillus aryabhattai was originally isolated from the stratosphere and proposed as 
a new bacterial specie in 2009, this bacterium is also considered as an extremophile due to this ability to growth 
under extreme conditions such as high salt concentrations, low temperatures and high UV radiation. Additionally, 
its potential use in biotechnological areas (e.g. bioremediation of oil spills on coral reefs, plant growth promoting 
and production of cellulases, lipases, laccases and pectinases, etc.) has been also reported. In this study, we present 
a genomic analysis and characterization of the strain HgT21 of B. aryabhattai isolated from a metal-contaminated 
soil from Zacatecas, Mexico. We performed genome sequencing of B. aryabhattai HgT21 using the Illumina 
HiSeq technology. After sequencing, de novo assembly was performed using the SPAdes software. The draft 
genome obtained was annotated according to the Rapid Annotation using the Subsystem Technology (RAST). The 
presence of mercury, arsenic, copper, cobalt, cadmium, zinc and aluminum resistance operons were identified. 
Aditionally, psichrophilic and halotolerance related genes were also identified. The tolerance analysis to different 
metallic ions revealed a high tolerance to mercury (Hg2+), arsenite (AsO3)3-, arseniate [AsO₄]³⁻, cobalt (Co2+) 
and copper (Cu2+) ions when was compared with metal-tolerance of B. subtilis 168 used as a reference strain. 
Additionally, it was found that the HgT21 strain tolerates low temperatures (near to 0°C), whereas its tolerance to 
salinity was moderately high (10 mM). Importantly, we demonstrate the potential of the HgT21 strain to promote 
in vitro the growth of plants using Arabidopsis thaliana as a model. The results presented in this work support 
previous studies that proposed to B. aryabhattai as an extremophile, and demonstrate its potential to be used as a 
model for the study of metal multiresistance and as plant growth promoter in metal contaminated environments. 
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Tardigrades, commonly know as “water bears”, are microinvertebrates hydrophilic with body lenghts typically 
between 50 – 1,200[Símbolo], the body is cylindrical with four pairs of lobopoduos appendages ending in claws 
or toed digits in many marine species. Tardigrades are best known for the remarkable survival capabilities of many 
species through criptobiosis, that allows them to survive in extreme environmental conditions. Since them 
discovery, the tardigrades fauna is representative for more 1,200 species at global level, and in Mexico, 43 species 
of tardigrades are reported from Mexico because of that has been studied occasionally and in consequence it is 
very poorly know. The phylum Tardigrada was not recorded in Mexico until the study in 1911 of Heinis. In recent 
decades, significant taxonomic revisión has ocurred within Tardigrada. In this studie, we reported a Mesobiotus 
diffusus like a new record from Coahuila, the checklist of Mexican tardigrades are increased, significantly. 
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Introduction. Halophilic microorganisms are atractive due to their broad and versatile metabolic diversity that 
confers them advantages as production of novel metabolites and proteins, and resistance to high concentrations of 
salt or organic solvents, among others. Biosurfactants are compounds with active surface activity with applications 
in bioremediation, additive in food industry, as agrochemical, as additive in pharmaceutical industry, and recently 
have been used for the construction of nanoparticles. In the present work we found halophilic bacterias with 
emulsification activity with potential to obtain a novel biosurfactant. 
Methods. Halophilic bacteria isolated from saline soils in Mexico were screened measuring emulsification index 
(E) in the cell free supernatant (1). Growth was followed by OD measurement. Strains identification was carried 
out by amplification and sequencing of 16S gene. Phylogenetic tree was constructed with the method of Maximum 
Likelihood. 
Results. From 32 screened bacterias, 9 were positive to emulsification index, these strains were identified in genus 
like Alkalibacillus, Halobacillus, Salibacterium, Bacillus, Aidingimonas and Nesterenkonia. The strain 4CT was 
selected for further studies due to its optimum growth with 120 g/L NaCl and pH 9, although there are few studies 
of this bacteria. 
4CT has 99% of similarity to Salibacterium halotolerans, and is closely related to Bacillus halochares and Bacillus 
quingdaonensis, which were suggested to belong to the novel genus Salibacterium (2). 
Growth and emulsification index were followed in ATCC2185 media for 96 h. It was observed that the posible 
biosurfactant production is partially associated to growth similar to Pseudomonas aeruginosa.(3), and different 
from Nocardiopsis sp. (4). 
Conclusions. It has been found an haloalkalifilic bacteria (Salibacterium 4CT) with potential for the production 
of biosurfactants. 
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Introduction. The search for new sources of natural pigments involve to halophilic archaea as an option. The 
Halobacteriaceae family have the peculiarity to produce pigments C50 particularly, bacterioruberin and it 
derivates. The presence of hydroxyl (-OH) as a terminal polar group is an especial characteristic of them. The 
carotenoids identification using different analytical techniques had been useful to show the presence of these 
pigments. The integration of several techniques allow a robust identification of the different derivates of the 
archaeal pigments1,2. 
Metodology. The strains Halorubrum tebenquichense SU10 (Hr) and Natronococcus sp. TC6 (Nt) were growth 
using ATCC 2185 and DSM97 respectively at 37 °C, 200 rpm during 48 h. The biomass was obtained by 
centrifugation and the pellet was suspended with acetone:methanol (7:3) for 2-4 h. The carotenoid extract was 
resuspended and analyzed by UV spectra at 300-700 nm. To confirm the presence of carotenoids in the extract, 
thin layer chromatography (TLC) was performed using acetone: petroleum ether (20:80) and methanol:chloroform 
(7:93). Finally, the extract was analyzed by UHPLC-ESI-MS/MS to the identification of a specific carotenoid 
pigments. 
Results. The archaea Hr and Nt showed the presence of bacterioruberin and some derivates detected by TLC, UV-
spectra and MS spectra. In the case of Hr β-carotene was identified and in MS spectra3. Also was possible the 
detection of some derivates of bacterioruberin like bisanhydrobacterioruberin (Figure B, spot 1-4), 
isopentenhylhydroropin (data not shown) and in the case of Nt the presence of trisanhydrobacterioruberin (Figure 
F). The spectral peaks characteristic of bacterioruberin are showed in the Figure C and D, where were observed 
absorption peaks of 460, 490 and 520 nm corresponding to 9-cis-bacterioruberin, 5-cis-bacterioruberin and all-
trans-bacterioruberin respectively2,3,4. 
Conclusion. The study of archaea carotenoid pigments open a source of natural colorants that can be used in 
pharmacy and food industries, however it is important study their biological properties like antioxidant activity. 
In addition, this is one of the first reports of the study of carotenoid pigments in Natronococcus sp. genera. 
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The ocean is an oligotrofic ambient where lipolytic bacteria play an important role as mineralizators of the organic 
matter. This mineralizing process regulates the dynamic of the organic matter, the nutrient availability and the 
biogeochemical cycles. The transformations of matter are made by enzymes, such as lipases and esterases. These 
enzymes have special interest in biotechnology because their potential applications such as in detergents, 
biocatalytics, bioremediation and alimentary and cosmetic industries. Lipases and esterases that work at low 
temperatures are particularly important because can be used in manufacturing products at cold temperatures and 
processes. The bacteria of this work were isolated from the Pacific Ocean along three transects (eleven stations) 
in front of the coasts of Cabo Corrientes (Jalisco), Manzanillo (Colima) and Maruata (Michoacán) at three depths 
(5m, first maximum of chlorophyll and at the end of oxycline). The bacteria were classified morphological and 
molecularly. Twenty-five representative strains belonging to Actinobacteria, Bacilli, Alphaproteobacteria and 
Gammaproteobacteria were tested for lipolytic activity on basal agar plates supplemented with two fatty acids 
(tween 20 and tween 80) and were incubated at 4°C, 10°C, 17ºC and 30ºC for a week. The lipolytic activity was 
measured in terms of the halo size in plates. Bacteria belonging to all classes had lipolytic activity at 17ºC and 
30ºC but only strains from Actinobacteria and Gammaproteobacteria were lipolytic at 4°C and 10°C. Generally, 
strains were capable of degrade better tween 20 than tween 80. A similar reported Actinobacteria from glacial ice 
strain was obtained from these marine tropical waters suggesting psychrophiles and/or psychrotolerants can be 
isolated not only from the poles. The bacteria isolated from the Mexican Pacific Ocean had lipolytic activity under 
a wide range of temperatures, which suggests the ecological importance and biotechnological potential 
applications of their enzymes. 
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Phytopathogens are responsible of important economic losses in agriculture. Clavibacter michiganensis subsp. 
michiganensis (Cmm) is one of the most destructive phytopatogenic bacteria of tomato plants. Antibiotics have 
been utilized as a control method of this plague; however, these have not been totally effective. Thus, new 
antibiotic is needed as an alternative of control of Cmm. Extreme marine environments are recognized as a potential 
source of new antibiotics, particularly those produced by bacteria and actinobacteria. The objective of this study 
is to isolate and to identify actinobacteria from extreme environments with in vitro antimicrobial activity against 
Cmm. Actinobacteria isolation was performed in four culture media from Guerrero Negro Solar Saltern and 
Concepcion Bay Hydrothermal Vent, in Baja California Sur. A total of 172 actinobacteria isolates were obtained, 
of which 116 were obtained from hypersaline marine environments of Solar Saltern and 56 from thermic marine 
environments of Conception Bay. Antimicrobial activity of 69 actinobacteria isolates was determined by liquid 
microdilution method. Additionally, two bacterial strains isolated from Conception Bay Hydrothermal Vent were 
tested for antimicrobial activity. Selected bacteria and actinobacteria isolates inhibited >80% and 100% of Cmm 
growth, respectively. A second screening will be performed to select more appropriately bacteria and 
actinobacteria isolates, including antimicrobial activity by agar diffusion method. Finally, the isolates will be 
identified by amplification of 16S rRNA gene. The perspective of this study is to identify an isolate that might be 
investigated for the identification and purification of its antimicrobial compounds against Cmm. 
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The study of halophilic microorganisms began about a century ago, however the greatest interest in the knowledge 
of these microorganisms has taken place in the last 25 years. At present it is known that there is a great diversity 
of halophilic microorganisms, which only a small percentage has been isolated and studied and they are considered 
to be a field of study whose exploration has only just begun. Halophilic microorganisms respond to osmotic stress 
by two different strategies, one of them is called “salt in”, it consists in a reliance on the influx of ions from the 
surrounding environment; the other way is the accumulation of low molecular weight organic compatible 
molecules as glucose, sucrose, trehalose, Glycine betaine and proline to balance the external osmotic pressure [1]. 
In some microorganisms with capability to grow over a wide range of external salinities from 0.5-2.5 M NaCl, 
have been showed the use the compatible solutes as strategy to cope with elevated salinities [2]. In this work we 
present the isolation of strains isolated from the Mar de Cortes, we analyzed the growth capacity at NaCl 
concentrations from 1 to 5 M, considering that NaCl concentration in the sea is 0.6 M, the microorganisms isolated 
showed be halotolerant. To explain the halotolerance the osmolytes contribution was analyzed. Proline is 
contributing to the salinity stress response to in this bacterium. 
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It is of industrial interest to find enzymes that have catalytic activity in processes involving high concentrations of 
salt. It has been reported enzymes from halophilic microorganisms, which are a viable option for obtaining 
enzymes for these applications. Therefore, there is extensive research on how metabolic enzymes from these 
organisms can be exploited for industrial, which has an extensive application in the detergent, food, and aspartame 
production industries [1]. Around the world, diverse environments have been studied particularly in India, derived 
from halophilic bacteria also thermostable microorganisms, enzymes were isolated which showed great stability 
at different temperatures, salt concentrations and pH ranges [2]. As a precedent in our work team a study of fungal 
strains isolated from Sonoran desert was carried out. 205 strains were isolated, 20 were considered thermophiles, 
10 of them showed 2.5 to 3.8 higher esterase activity, compared with mesophile strains [3]. This kind of studies 
could be interesting in our region, due to salt concentration in Mar de Cortes and high temperatures reached above 
40ºC. According to the above, in this work, we present the isolation of native strains from different zones of Mar 
de Cortes, as well as its capability to grow on NaCl up 4 M and the evolution of proteolytic activity during growth. 
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One example of extremophile organisms is the anhydrobiotic one, such as the lichens. Lichens are symbiotic 
organisms made up from members of as many as three kingdoms: Fungi (Domain Eukarya: Ascomycota and 
Basidiomycota), Bacteria (Domain Bacteria: Cyanophyta) and Plantae (Domain Eukarya: Chloropyta). The region 
of Tehuacán-Cuicatlán, is in southern Puebla and northwestern Oaxaca. The weather is dry with summer rains, 
temperature throughout the year varies between 18-22° C, the rainfall is about 400 mm a year. The goal was 
identifying the species than can withstand extreme drying conditions. The vegetation is arid tropical, this study 
was conducted in three different kinds of vegetation: thorn scrub, columnar cacti and Izotal of Beaucarnea gracilis. 
We did an opportunistic sampling on the different available substrate. A total of 5 orders, 15 families, 28 genera, 
and 62 species were recorded. Foliose lichens are the most frequent growth form (66%), followed by crustose 
lichens (25%), and fruticose form (9%). The most diverse families are Parmeliaceae (11 species), Teloschistaceae 
(10), and Verrucariaceae (8). The most common substrate is bark (50%), the other 40% was in rocks and 10% soil. 
However, soil crust lichens are considered as ecosystem engineers in arid and semi-arid habitats; they affect soil 
chemistry, stability, and vegetation. Zapotitlán de las Salinas Valley is considered one of the most important center 
of the diversity and endemism in the world, with our results we are contributing to the knowledge of the lichen 
community, and we hope that now the lichens are considered among the species that define the importance of the 
Tehuacán-Cuicatlán Biosphere Reserve. 
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The survival of life on Earth depends on many physicochemical factors, such as the presence of organic molecules, 
radiation from light or chemical energy and liquid water. Galileo mission collected, more than a decade ago, 
information about Europa ́s ocean salt water. Recently, Hubble Telescope showed that in Europa’s non-H2O ice 
the main chemical composition is sodium and magnesium sulfates; and in lower proportion Cl. Bacillus subtilis is 
one of the well-known astrobiological models. Its spores have been exposed to non-gravity and space UV radiation. 
The aim of this work is to measure B. subtilis 168 capability of survival to high osmotic stress. We grew this strain 
in Nutrient Broth supplemented with increasing concentrations of NaCl, Na2SO4, MgCl2 and MgSO4 at 37°C. The 
growth was determined by absorbance and CFU/ml sampled for more than 24 h. Preliminarily, the culture density 
did not change under NaCl (0.91 aW) in the first 12 h and reached a stationary phase with 3.5x108 CFU/ml. Na2SO4 
inhibited growth (0.935 aW) but 1x104 CFU/ml still displayed after 24 h of incubation. The bacteria have shown a 
classical sigmoid growth in MgCl2 (0.98 aW) and MgSO4 (0.978 aW).   
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The Wagner fault is a part of the San Andreas-Gulf of California fault system located in the northern Gulf of 
California. The fault presents high thermal activity and gas seepage from the eastern border of the Wagner Basin, 
which makes it an interesting place to study thermal adaptation to extreme conditions. In order to understand a 
little bit more about the microorganisms inhabiting these environments, sediment samples at different temperatures 
were collected during the Geotermia II campaign from September to October 2015. Some samples were sampling 
at a maximum depth of 3 mbsf and from a temperature gradient that shown temperatures as high as 99°C in the 
deepest sections. DNA from the sediment cores was extracted, and the V4 hypervariable region of the 16S rRNA 
subunit gene was amplified and sequenced using Illumina MiSeq Platform. Here, we present the first results for 
the microbial community characterization obtained from different sampling sites with a temperature gradient 
across the Wagner fault. The prospection of microorganisms inhabiting at extreme environments, are very 
important to understand how this microbial communities work at the limits of life and their strategies of survival 
could have important applications in the biotechnology field. 
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INTRODUCTION. In León, Guanajuato to supply the needs of leather and footwear companies in 1950 a 
chromiun process was installed, which has introduced and abandoned tons of industrial waste. The leachates were 
generated from these, reaching pHs higher than 12 in addition to having high concentrations of metals, especially 
of Cr(VI). These were used as source of resistant microorganisms to Cr(VI), some results are presented in this 
work.  
METHODOLOGY. In January 2012 samples of the industrial waste and the sediments of the leaching channels 
of these residues were collected. These were used as inoculum for the isolation of bacteria using 3 different 
mediums: LB, NB, R2A, and were isolated. Once isolated, the genomic DNA (with MoBio kit) was extracted and 
used to obtain the 16S rDNA gene, used for the phylogenetic identification of these genes. In addition, the Cr(VI 
resistance of each strain was measured, and of the one who showed better resistance, the ability to decrease the 
Cr(VI) of the medium was measured. 
CONCLUSIONS. 14 isolates lineages were recovered in 3 different classes: Gamaproteobacteria,  Bacilli and 
Actinobacteria, being the strain R2A55G2  (similar 97% with Cellulomicrobium cellulans) capable of resisting 
Cr(VI) to a concentration of 400 mg/L, besides reducing it to 100% in 70h with a concentration of 50ppm and 
40% with 75-100ppm. The transformation is intracellular. 
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Abstract 
Biodiesel is usually produced from animal or vegetable fats. During transesterification process, about 10% of crude 
glycerol is produced as by-product (Silva et al., 2010). The excess glycerol generated can be an environmental 
problem, with a report of 70 million gallons of crude glycerol annually treated as waste (Sharma et al., 2011). One 
of the possible applications is the use as carbon source for the growth of microorganisms. In this work was to 
determine biomass production of two isolates, UAQ-I and UAQ-II, using crude glycerol as carbon source and 
biomass yield at different pH values (4 and 11). Previous studies have determined that these microorganisms can 
be considered bioelectrogenic. Three different concentrations of crude glycerol, 10%, 20% and 30%, supplemented 
with a base medium (LB) were evaluated. Treatments were inoculated with pre-inoculum of 24 hours of growth, 
incubated for 5 days at 30° C and 100 rpm, using as a positive control LB medium without supplement. Uptake of 
glycerol was determined by HPLC. The results showed higher biomass production for both strains at the 
concentration of 10% of glycerol, with biomass production for UAQ-I and UAQ-II being 37% and 28% higher, 
compared to the positive control. It was found that at 100 h growth, UAQ-I strain consumed 50% of the supplement 
in LB medium with 10% crude glycerol. In the case of strain UAQ-II under the same conditions only 14% of the 
added glycerol was consumed. Strain UAQ-I was identified as Gram-negative and belongs to genus Burkholderia 
sp. Strain UAQ-II was only identified as Gram-negative strain. Both strains showed similar growth in a pH range 
of 6 to 10, so they are considered alkaline-tolerant. In this way, crude glycerol can be used as a carbon source for 
the strain Burkholderia sp. (UAQ-I), being an option for the treatment of this industrial waste. 
Acknowledgment 
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Introduction 
Bacteria’s capability to colonize almost any environment on Earth is well known. The classic techniques based in 
isolation and culture are not able to recover the existing bacterial diversity. The mine tailings are the waste from 
mining activities; they are discarded forming big cumuli of fine dust, rich in heavy metals and poor in carbon and 
combined assimilable nitrogen. Thus, the microorganisms with the ability to colonize these extreme environments 
must have chemolithoautotrophic metabolisms. 
Objectives 
To study the diversity of chemolithoautotrophic bacteria using 16s rRNA, and the metabolic routes though cbbL, 
nifH, drsA and soxB presents in mine tailings from Durango and Zacatecas states. 
Methodology 
In this work, a set of samples of different tailings from the states of Durango and Zacatecas were collected and 
confirmed to have levels of some heavy metals above the limits set by the Mexican and US regulations. The mine 
tailings’ metagenomic DNA was extracted and PCR-DGGE was performed. The most important bands were 
reamplified and sequenced in order to know the bacterial diversity. PCRs from functionally genes implied in 
chemolithoautotrophic pathways (cbbL, dsrA and soxB) and nitrogen fixation (nifH) using the extracted 
metagenomic DNA were performed. 
Results 
A total of 18 sequences V6-V8 region of 16S rRNA were obtained. The taxa in which they were grouped were: β-
Proteobacteria, the genus Thiobacillus, (n=12); γ-proteobacteria of the genus Serratia (n=2); γ-proteobacteria 
Acidiferrobacter species (n=1); Chloroflexi of the species Thermosporothrix (n=1) and Actinobacteria (n=1); and 
2 sequences related with the division TM7 candidates were detected. 
Conclusions and discussion 
The most of the mine tailings’ population were related to the genera Thiobacillus. It is known that mine tailings 
are low in diversity in this case, Gualterio had the highest with H’ 2.28. It was possible to amplify the gene soxB, 
what suggests that sulfur is used as an electron source. The presence of Acidiferrobacter supports the idea of the 
metabolic acidification carried out by Thiobacillus. Other kind of bacteria, like Serratia and Actinobacteria suggest 
that the chemolithoautrotophic bacteria have produced enough organic products for other bacteria with different 
metabolisms. 
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The extremophiles microfungi have generated adaptations that allow them to be tolerant to environmental stress. 
Acquisition of virulence factors has been increasing its human potential pathogen for example: thermo-tolerance, 
presence of melanin, tolerance to UV light and gamma rays; and tolerance to reactive oxygen species (ROS). 
Extremotolerant fungal species can colonize the human body and to generate infections in immunocompetent 
people and immunosuppressed patients. Several extremotolerant fungi isolated from glaciers around the world are 
implicated in human health problems such: Cryptococcus, Alternaria, Aureobasidium, Penicillium, Curvularia 
and Exophiala. In Mexico there are no reports of fungi inhabiting the glaciers of Mexican volcanoes. Most of the 
identification of psychrophilic micro-fungi has been done in polar environments and in Arctic and Antarctic 
glaciers .The present study represents the first report of isolation and identification of micromycetes from glacier 
Jamapa (5700 masl) of Ciltlaltepetl volcano and glaciers “the belly” (5000 masl) and “the chest” (5200 masl) from 
Iztaccihuatl volcanoes in México. A total of 75 micromycetes from glacier´s meltwater were isolated and 39 were 
identified using the molecular bar coding in fungi the ITS1–5.8S–ITS2 nuclear ribosomal gene and morphological 
characteristics. Fungi that were identified belong to 29 taxa and related to 11 genera. Of which 10 pertain to 
Ascomycota phylum and 1 to Mucorales order. These genera were: Alternaria, Aureobasidium, Penicillium, 
Curvularia, Mucor, Cladosporium and anothers. Two of these 29 taxa were known species and rest were taxa 
without homology with described species. Fungi isolates were psychrotolerant and present melanin in their 
structures (except Mucor genus). This pigment provides them with freezing tolerance and protection against UV 
light in glaciers extreme conditions. The fungal communities that we describe here may be consisted endemic. 
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The theory of Oparin-Haldane, indicates that life originated by means of abiotic synthesis and the consequent 
accumulation of organic compounds through physical and chemical processes (Negrón-Mendoza y Albarrán, 
1993). Likewise, the results published by Miller and Urey in 1953, indicated that ionizing radiation is an important 
variable for understanding the circumstances under which prebiotic synthesis occurred, and subsequently the 
formation of life on Earth. Recent studies use ultraviolet radiation (UV) as a driving force along with mineral 
surfaces to induce amino acid self-assembly (De la Cruz-López, A., et al., 2016). According to Hazen, R.M., et 
al., 2001, the importance of using mineral models such as carbonates, is due to their abundance in the Archaean. 
In the present investigation, we analyzed the adsorption of the amino acid histidine, with and without UV 
irradiation, and its interaction with the mineral aragonite (CaCO3), thus, we approach the importance of carbonates 
as stabilizers of amino acids. Our preliminary results indicate an anisotropy in the adsorption properties of 
aragonite crystals, dependent on the crystalline planes. The irradiated samples of histidine had a higher adsorption 
indicating an increase in the stability of histidine-aragonite interaction. This supports the possible relevance of 
carbonates as concentrators and stabilizers of organic compounds at water-mineral interfaces in the early Earth.  
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A group of plants called resurrection plants have developed the ability to survive dehydration, within this group is 
Selaginella lepidophylla. It has been proposed that the water stress causes oxidative stress and organisms respond 
to this through the synthesis and accumulation of molecules such as trehalose, glycine betaine and proline or by 
changes in the activity of antioxidant enzymes such as catalase (CAT), ascorbate peroxidase (APX), superoxide 
dismutase (SOD) and glutathione reductase (GR). The objective of this study was to evaluate the oxidative stress 
through changes in the activity of antioxidant enzymes in plants of S. lepidophylla under different hydric status. 
Kinetics of hydration/dehydration was performed, samples were taken at 0, 1, 2, 4, 8, 12 and 24 hours to determine 
the relative water content (RWC) and to measure antioxidant enzymes activity, total protein, carbohydrates, 
glycine betaine and proline concentration. The RWC in the dehydrated plant was 5.01% and increased to 40% in 
the first two hours, reaching a maximum of 89.73% at 24 h. During dehydration the RWC decreased from 89.90% 
(hydrated) to 11.63% (dehydrated) at 24 h. During the hydration process the highest activity of CAT (35.09 µmol 
min-1 mL-1) was detected when RWC was 5.01%, and it decreased to 14.01 µmol min-1 mL-1 when RWC was 
89.73%.  When the RWC was 5.01% APX activity was 0.19 µmol min-1 mL-1, and fully hydrated plant was 0.13 
µmol min-1 mL-1, however the highest APX activity (0.59 µmol min-1 mL-1) was detected when the RWC was 
56.42%. The total chlorophylls when RWC was 5.01% is 49.82 mg/L and 20.72 mg/L when RWC are 89.73%, in 
the present study it was demonstrated that S. lepidophylla, is a homoiochlorophyllous plant since it accumulates 
chlorophylls. On the other hand, the data showed accumulation of proline and trehalose in desiccation status, 
demonstrating that the accumulation of these osmoprotectors contribute to the tolerance to hydric stress. This study 
contributes substantially to understanding the wonderful nature of resurrection plants. 
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Thermofilum pendens is an anaerobic, sulfur-dependent hyperthermophile isolated from solfatara in Iceland. It 
grows only in complex media with a fraction of the polar lipids of Thermoproteus tenax, a property that has not 
been seen before in Archeae. Genome sequence shows that this organism appears to have lost most biosynthetic 
pathways, yet does not have a reduced genome size compared to other Crenarchaeota (1). Pyruvate kinase is 
present in the glycolytic pathway of T. pendens. In a previous work (2), we characterized this enzyme and found 
that it exhibits a K+-independent activity despite having valine 70, at the corresponding position 117 of rabbit 
muscle pyruvate kinase. It is relevant to mention that pyruvate kinase with glutamate 117 are K+-dependent 
whereas those with a positive inner charge (lysine) are K+-independent. Other mayor findings of the study of the 
hyperthermophilic pyruvate kinase were that the B domain is more stable than the rest of the protein what allows 
the enzyme to acquire the active conformation that induces the catalytic readiness of the enzyme without having 
an inner (NH3-ε of lysine) or external positive charge (K+). B domain (lid of the active site) of this pyruvate kinase 
presents a hydrophobic core formed by conserved aromatic residues that show π-π interactions, in contrast to the 
aliphatic residues found in animals. The goal of this study is to demonstrate that aromatic residues are involved in 
the high stability that the Crenarchaeota enzyme exhibits. Therefore, we are interested in the characterization of 
the mutant F89I/F108I/F109V to simulate the aliphatic residues found in B domain of rabbit muscle enzyme. We 
constructed, expressed, purified and characterized the triple mutant F89I/F108I/F109V. At the moment, we found 
that the mutant lost the stability found in the wild type enzyme during the purification process. Supported by 
PAPIIT-RA204816. 
1.Anderson L, Rodríguez J, Porat I, Reich C, Ulrich LE, Elkins JG, Mavromatis K, Lykidis A, Kim E, Thompson 
LS, et al. (2008). J. bacteriology 190(8):2957-65. 
2. De la Vega-Ruíz G, Domínguez-Ramírez L, Riveros-Rosas H, Guerrero-Mendiola C, Torres-Larios A, 
Hernández-Alcántara G, García-Trejo JJ, Ramírez-Silva L. (2015) Plos One, 10(3):e0119233 
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Eukarya pyruvate kinases have glutamate at position 117 (numbered according to the rabbit muscle enzyme), 
whereas in Bacteria either glutamate or lysine are present and in Archaea other residues are found [1]. Glutamate 
at this position makes pyruvate kinases K+-dependent, whereas lysine confers K+-independence because the 
positively charged residue substitutes for the monovalent cation charge. Interestingly, pyruvate kinases from of 
two Crenarchaeota exhibit K+-independent activity, despite having serine at the equivalent position [2]. The 
hyperthermophilic pyruvate kinase from Thermofilum pendens, that has valine at the equivalent position, was 
recently characterized and also exhibited a K+-independent activity. The calorimetric and kinetic data indicate that 
the lid (the B domain) of the active site of this hyperthermophilic enzyme is more stable than the rest of the protein 
with a conformation that induces the catalytic readiness of the enzyme. Thus the structural arrangement of the T. 
pendens pyruvate kinase could allow charge-independent catalysis [3] . In this study it was explored if the 
substitution of valine 70 either for glutamate or lysine could improve the catalytic efficiency of T. pendens pyruvate 
kinase. It is known that in rabbit muscle pyruvate kinase that possesses glutamate at the corresponding position, 
K+ is involved in the closure of the active site, in the arrangement of the residues involved in the binding of the 
nucleotide and in the acquisition of the active conformation of the enzyme. It is not understood how the NH3+-
[Símbolo] of Lys takes the enzyme to its active conformation [4]. However it was explored if in addition to the 
stability of the active site lid, an inner (Lys) or external positive charge (K+) could improve the catalytic efficiency 
of the hyperthermophilic enzyme. The results indicated that T. pendens pyruvate kinase is more efficient with 
valine than with glutamate or lysine. Mutants V70E and V70K exhibit a K+-independent activity [Símbolo]20 
fold less than that of the wild type enzyme. V70K is not activated by monovalent cations; whereas V70E is 
preferentially activated by NH4+ but maximal activity achieved is [Símbolo]30% that of the wild type pyruvate 
kinase. These results confirm that the active conformation of T. pendens pyruvate kinase is conferred to the 
stability of the lid (B domain) of the active site [3] and the addition of a positive charge near the active site only 
prevents maximal expression of catalysis of the enzyme. 
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1. Oria-Hernández, J., y col. (2006) J. Biol. Chem. 281, 30717-30724 
2. Johnsen U., Hansen, T., Schonheit, P.(2003) J. Biol. Chem. 278, 25417-25427. 
3. De la Vega-Ruíz, G, Dominguez-Ramírez, L., Riveros-Rosas, H., Guerrero-Mendiola, C., Torres-Larios, A., 
Hernández-Alcántara, G., García-Trejo, J.J., Ramírez-Silva, L. (2015) PLoS ONE10(3): e0119233. 
Doi:10.137/journal. Pone.0119233 
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Rincon de Parangueo (Michoacan, Mexico) is a crater of phreatomagmatic origin. The presence of microbialites 
as well as the alkaline pH of the ponds occupying it, makes it very interesting from the microbiological point of 
view. Despite of the double extreme conditions (high pH and salinity) usually found at this kind of ecosystems, it 
has been observed that bacterial diversity in low saline soda lakes can be similar to that in fresh water lakes. 
Moreover, those environments constitute very productive systems in terms of Carbon, Nitrogen and Sulfur cycling.  
16S rRNA bacterial metagenomic studies were performed from superficial sediments of two ponds located in the 
crater of Rincon de Parangueo. The Illumina MiSeq sequencing showed a total of 35,111 reads clustered into 529 
OTUs. Members of the classes Clostridia, Alphaproteobacteria, Deltaproteobacteria and Bacilli, were the most 
abundant. Functional prediction based on 16S rRNA gene were performed using PICRUSt1, which allowed us to 
generate the metagenome of the bacterial community based on the KEGG pathways, and to have an overview on 
the potential abundance of genes related to the C, N, and S cycles, as well as the main potential microorganisms 
involved in them.  
1 Langille MGI, Zaneveld J, Caporaso JG, McDonald D, Knights D, Reyes JA, Clemente JC, Burkepile DE,Vega-
Thurber RL, Knight R, Beiko RG, Huttenhower C (2013) Predictive functional profiling of microbial communities 
using 16S rRNA marker gene sequences. Nat. Biotechnol. 31 9:814–821. 
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Keywords: Desulfonatronum, Desulfobotulus, dissimilatory sulfate reduction, alkaliphiles 
Soda lakes are interesting environments with extremely high pH (up to 11), and salt concentration possibly 
reaching up to saturation. Despite these extreme conditions, the microbial sulfur cycle is active. Specifically, 
concerning the reductive part of the sulfur cycle, studies have demonstrated presence of haloalkaliphilic sulfate 
reducing bacteria belonging to two orders in the Deltaproteobacteria class, Desulfovibrionales and 
Desulfobacterales. 
Sediment samples were collected from two ponds located at Parangueo crater at Valle de Santiago, Gto., Mexico 
(pH 10.7; 16 g NaCl l-1). Isolation was performed by a high throughput dilution-to-extinction in 384-well 
microplates and by the classic anaerobic roll-tube technique. The isolation efforts led to obtaining thirteen sulfate 
reducing bacterial strains. According to 16S rRNA gene similarity, 9 of them belong to the genus 
Desulfonatronum, and the other two to the genus Desulfobotulus. These results consolidate our knowledge of 
alkaline environments because these sulfate reducing strains indeed belong to the order Desulfovibrionales and 
Desulfobacterales respectively. The species of the genus Desulfonatronum use H2 and simple organic molecules 
as electron donors, the latter being incompletely oxidized to acetate with sulfate as electron acceptor, while the 
members of Desulfobotulus genus are characterized for the incomplete oxidation of fatty acids. Here we present 
the characterization of two alkaliphilic strains representing new species, of the genus Desulfonatronum for one 
and for the second of the genus Desulfobotulus. These species indeed oxidize their substrates incompletely to 
acetate, and interestingly the Desulfonatronum strain is able to oxidize H2 only if it is provided at low 
concentrations. 
 
 
 
 
 
 
 
 
 
 
 



 

First International Symposium On Extreme Ecosystems and Extremophile Organisms 
Cuernavaca, Morelos Mexico 18-20 September 2017 

84 

Morphological characterization of cyanobacteria from Santa Clara Hypersaline 
Coastal ond, Yucatán, México 

Ernesto Cabrera Becerril; Annie May Ek García García; Ariadna Berenice Ramírez Padilla; Hilda Patricia León 
Tejera.  
Laboratorio de Ficología Marina, Facultad de Ciencias, UNAM. Av. Universidad 3000. Coyoacán 04510. México, 
D.F. Tel. 56224914 
hileont@gmail.com 
 
Coastal habitats in the Yucatán peninsula have a Karstic origin and are commonly coastal lagoons; some of these 
are sometimes used for salt extraction.  In this type of habitats microbial crusts or biofilms are very conspicuous 
and can be considered as biodiversity reservoirs which include cyanobacteria as a major photosynthetic 
component. In spite of its importance, cyanobacteria taxonomic diversity is not very well known. Therefore the 
objective of this study was to recognize this group taxonomic diversity and provide a first morphological 
characterization of the most important components of a Santa Clara (Yucatán) hypersaline dry pond. Samples were 
collected in May 2017 and were preserved both dry and in 4% formalin in marine water; they were examined with 
BF, DIC and epifluorescence in order to get a more complete morphological characterization. Environmental 
conditions were: temperature 37.7°C, salinity 10% and pH 8.1. A considerable taxonomic diversity was found as 
near to 30 morphotypes of cyanobacteria were found. Representatives of 12 families and 4 orders were found. The 
most common morphotypes were: Aphanothece sp., Chroococcidiopsis sp., Halospirulina cf. tapeticola and 
several morphotypes of Phormidium. Most populations could only be identified to genus or cf level as they showed 
thallus, celular dimensions or ecological distribution different from the most akin species.  As a result a 
Pleurocapsa morphotype, Phormidium cf lucidum and P. acuminatum, Halospirulina cf tapeticola are reported 
and morphologically characterized for the first time for Yucatán hypersaline biotopes. 
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Recent studies carried out in the Naica system, the cave of giant gypsum crystals (CaSO4·2H2O), reveal the 
presence of microorganisms inside these systems, complementary studies on the microbial ecology of the site have 
found microorganisms involved in the nitrification process. (Ragon et al., 2013), so it’s feasible that the existing 
organic matter is in constant interaction with the crystals of this mineral. In this context, it is important to perform 
a computational simulation with Hyperchem 8.0. This work exemplifies the possible mechanism with which the 
organic matter interacts with an inorganic mineral phase, specifically, a sample of Naica gypsum. Our preliminary 
results indicate that the organic and the inorganic phases are mutually stabilized by the action of the aqueous 
environment. The computational model gives us values of formation energy and Gibbs free energy, which translate 
into a relative stability between both phases. We propose, as complementary experimental actions, to perform a 
cleaning treatment on the mineral and a do a subsequent characterization by infrared spectrophotometry, to confirm 
the presence, if any, of organic matter. 
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Evolutionary biology and structural bioinformatics currently are the areas that offer most of the information about 
biomolecules. Our research is supported by bioinformatic tools, molecular biology techniques and X-ray 
crystallography. All together, these techniques allow us to understand and corroborate the changes that have taken 
place during biological evolution. In particular, in such important group of proteins known as sliding clamps which 
play a fundamental role in the metabolism of the DNA of all organisms. With the aid of bioinformatical analysis 
of sequences and structures, we are trying to find evolutive and structural characteristics that can be latter tested 
in our laboratory. Our investigation offers new results in this topic. Mainly a contribution to the identification of 
the sites that can evolutionarily be responsible of the machinery of extremophile archaea, that helps them to not 
suffer the damages of exposure to extreme levels of radiation, salinity or temperature. The study was performed 
with forty proteins, from which our phylogenetic analyzes identified seven large taxa contrasting differences 
between sliding clamps of fungi, flies, humans and archaea from both extreme and non-extreme environments. 
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Photosynthetic microbial mats are complete self-sustaining ecosystems at the millimeter scale that normally 
experiences vertical gradients of light intensity, oxygen, pH and redox conditions. Thus, microbial mats consist of 
finely laminated layers typically represented by phylogenetically and metabolically diverse microbial 
communities. In this work, we analyzed the microbial community composition inhabiting each layer of microbial 
mats from Guerrero Negro, Baja California Sur, Mexico, based on Illumina 16S rRNA gene sequencing. Mats 
were collected in March of 2016 and samples were finely sectioned in three principal layers recognized: green, 
yellow and red. Bioinformatics analyses showed that the green layer displayed high diversity of microorganisms 
related with the Phylums Proteobacteria, Bacteroidetes-Chlorobi Group (BCG), Spirochaetales, Firmicutes and 
33% of the retrieved sequences belonging to unclassified microorganisms. Typically, it is thought that this green 
top layer is dominated by Cyanobacteria, however the results obtained with this study showed that Cyanobacteria 
is not the most abundant group in this lamination. The yellow and red layers will be further analyzed in order to 
know their microbial community composition and to contribute with the knowledge of the unexplored diversity 
inhabiting hypersaline microbial mats from Guerrero Negro. 
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Sumoylation is a posttranslational modification that helps with the interaction, localization, stability and activity 
of different proteins with the addition of SUMO (small ubiquitin-like modifier). This can be achieved by the action 
of three enzymes called E1, E2 and E3, where E3 is encode by the Siz1 gene that enhance the ligation of SUMO 
with the subtract. Sumoylation is involved in many cellular processes like transcription, translation, DNA 
replication and reparation, in pathogenicity development, adaptation and stress response, etc. Over 200 proteins 
are estimated to be sumoylated in Saccharomyces cerevisiae. Nevertheless this pathway hasn´t been described in 
the basidiomycete fungi Ustilago maydis or in any other basidiomycete. Here we proposed this phytopatogen fungi 
as a model for the study of sumoylation pathway given its facility of manipulation and propagation in laboratory 
conditions. Recently we discovered that the promoter of Siz1 in U. maydis is up regulated by the transcription 
factor Nrg1 which seems to regulate  response to  acidic pH. This is a preliminary work for understanding the 
mechanism of this fungi to survive in acidic pH and its capacity of infection.  
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Ustilago maydis is an organism capable of making its life cycle by parasitism or in saprophytic way. Previous 
results showed that it´s culture in different pH´s affects it´s capability of Zinc transport. So in concordance to 
results obtained through microarrays that point the overexpression of genes, while being cultured in pH 3 y whose 
in silico analysis suggest that they codify for ABC membrane transporters and the possibly potassium ion(K+) as 
the solute they transport.Because of it, it was proposed the validation of the levels of overexpression of these genes 
with RT-PCR in the same conditions in which it registered the changes of expression, to later evaluate such 
changes in different pH´s and K+concentrations, also with the measurement of the expression of the same genes. 
The next analysis is related to the capability of K+ transport, extreme pH´s and tentative limits of tolerance of the 
K+concentration in a simultaneous way against U. maydis. 
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Research on the origin of species has gone a long way in science (Scharf et al, 2015). From the family 
representations of the medieval eras, the contributions of Charles Darwin and Ernst Haeckel, until the recent 
creation of the database Open Tree of Life (Hinchliff et al, 2015) in which there are phylogenetic comparisons 
made by Scientists from all disciplines that sequence DNA of different species and then compare the results in 
bio-informatics programs, working this way allows to add all sequences in a global databasemaking it possible to 
compare between biological kingdoms and proceed to see details taxonomic classifications, phylogenetic trees and 
Information on the possible evolutionary events of the species by observing the similarity of the DNA sequences 
(Ruprecht et al, 2017). At the base of the evolutionary tree, it is worth mentioning the kingdom of Archaea, 
organisms with specific metabolic characteristics that allow them to survive in extreme environments of salts, 
temperature and pressure, but also present in a wide range of habitats such as oceans, marshes and even in the 
human digestive system (Rodrigues et al, 2016). Observing these highlights it is of interest the ability of Archaea 
to metabolize recalcitrant substances. It has been reported that they are involved in the reduction of sulfates in 
waters and soils contaminated with organochlorine residues, growing in crude oil reserves using these as a source 
of carbon or by oxidizing heavy metal residues that impact water and soil due to mining industries (Mao et al 2017, 
Shelton et al., 2016, Voica et al., 2016). The present work plans to design a directed sampling in areas of interest 
of the state of Nuevo Leon where we find characteristics of the most common habitats of archeas such as outcrops 
of thermal waters and semi desert areas. Through direct extractions of genetic material from the acquired soil and 
water samples, they will be amplified by polymerase chain reaction using specific Archaea markers  that can be 
later sequenced to report the existence of these microorganisms, thus observing the diversity of microbial 
populations in Nuevo Leon and letting to associate these to possible evolutionary changes as well as the relation 
that the archeas have in the ecosystems of the northeast, contemplating thus possible environmental contingencies 
when knowing the bioremediation characteristics of the native Archaea and finally contributing to the continual 
growth of databases of sequenced genomes 
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The basidiomycete fungus Ustilago maydis stands out for its ability to grow in culture media with a wide pH range 
(9 - 3). In this and many other fungi able to adapt to these variations there is a system for regulating the expression 
of genes depending on pH whose main effector is the transcription factor PacC / Rim101p, which is active in most 
fungi (at least this has been reported) at alkaline pH. With this, Rim101 functions as an expression regulator at 
neutral or alkaline pH and is suggested to simultaneously repress genes expressed at acidic pH. However in U. 
maydis there is evidence found since 2005 (Aréchiga-Carvajal et al.) which suggests that this factor works by 
regulating genes also at acidic pH. In the present work we present in a global way that the regulation of Rim101 
to acidic pH involves at least 252 genes. Most of them involved in ion transport through the cell membrane, 
particularly anions, hydrolases, transport of organic acids and other nutrients whose charge and/or structure make 
them less bioavailable at this particular stress condition. This represents a functional variable in Rim101p activity 
that may or may not be conserved in other basidiomycetes. 
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Since 2005 we have been suspecting that Enceladus harbors a water ocean beneath its ice surface thanks to Cassini 
spacecraft report of water vapor ejected from cortex fissures. Theoretical information argues the idea of an ocean. 
Eventually carbon molecules were detected. Astrobiologist switch on the habitability alarms from red to yellow 
and McKay and coauthors (2008) proposed the favorability of Enceladus ocean. However, an obvious energy 
source (chemical or luminous) was missing. The most probably energy source in icy satellites is a chemical 
disequilibrium and this idea has reinforced recently (Waite et al., 2017) because of the detection of abundant 
molecular hydrogen (H2) in liquid water jets emerging from this icy satellite. Which is the source of such abundant 
reducing molecule? The hydrothermal systems according to Waite and coauthors (2017) where serpentinizing 
reactions play a major role. Our focus is to assess the availability (∆G) of chemical energy harvested by the mixing 
of ocean oxidants (generated by radiation) with plume reductants (such as hydrogen or methane) and if this energy 
could be enough to sustain a dissimilatory metabolism under variable temperature and pH conditions. Later, the 
viability of extreme organisms frequently found in analog Enceladus hydrothermal systems, such as 
hydrogenotrophs (H2-consumers) and methylotrophs (methylated compounds-consumers), is going to be 
examined in terms of their tolerance/optimal characteristics. The general strategy and preliminary results are going 
to be presented. 
McKay, C. P., C. C. Porco, T. Altheide, W. L. Davis & T. A. Kral. 2008. The possible origin and persistence of 
life on Enceladus and detection of biomarkers in the plume. Astrobiology 8(5), 909-919. 
Waite, J. H., C. R. Glein, R. S. Perryman, B. D. Teolis, B. A. Magee, G. Miller, J. Grimes, M. E. Perry, K. E. 
Miller, A. Bouquet, J. I. Lunine, T. Brockwell & S. J. Bolton. 2017. Cassini finds molecular hydrogen in the 
Enceladus plume: Evidence for hydrothermal processes. Science 356(6334), 155-159. 
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Arid and semi-arid zones are highly heterogeneous, extreme ecosystems due to the wide variation in temperature 
and precipitation patterns and the existence of different types of soils. In Mexico, the arid and semi-arid zones are 
the most important ecosystems because they cover about 64% of the territory. Most of the desert regions in the 
world are located outside the tropics, but in the central region of Mexico there are arid and semi-arid zones that 
could be considered tropical, for this reason, in this work two semi-desert localities from the central Mexico were 
chosen, one of Hidalgo states and another of Puebla states. These localities constitute the southern end of the oldest 
and most stable deserts in Mexico, about 50 million years old, the Chihuahua desert. When desert vegetation is 
scarce or even non-existent, soils are colonized by photosynthetic communities (cyanobacteria, algae, fungi, 
lichens and bryophytes) and bacteria covering their surface and developing a biological soil crust (biocrust). The 
biocrust are one of the biotic communities that have aroused greater interest among researchers of many disciplines 
in the last decades, due to its importance in soil stabilization and fertility. Despite its wide distribution in Mexico, 
covering up to 70% of the desert soil, there are very few studies of the specific composition from biocrust. 
Cyanobacteria are the dominant photosynthetic component of biocrust, greatly helping to stabilize the soil against 
erosion, providing a significant contribution of biologically fixed nitrogen and carbon and modifying the soil’s 
hydrological properties, processes essential for the fertility and sustainability of desert ecosystems. Knowledge of 
the microorganism’s distribution in nature, in relation to their ecophysiological characteristics represents a great 
challenge in microbial ecology studies. For this reason independent studies of culture have been of special 
importance, as the metagenomics, in which the massive sequencing from natural samples is carried out. In this 
work the diversity of cyanobacteria form biocrust was analyzed through both traditional and metagenomic 
techniques. The use of both techniques allowed us to better solve the identification of operational taxonomic units 
(OTUs) in the metagenomic analysis and also contribution to taxonomic studies, in which we describe new genera 
and species of cyanobacteria. The metagenomic analysis revealed that although these localities are relatively close 
and belong to the same desert system (Chihuahuense), cyanobacteria species composition and abundance is very 
different between localities. 
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β-1,3-glucanases are enzymes belonging to the families GH3, GH5, GH17 and GH55 of glycosyl hydrolases 
(GHs). These enzymes catalyze the release of α-glucose from β-1,3-glucans, usually located on the wall fungi, in 
the bran of cereals and the amorphous phase of the plant cell wall. The β-1,3-glucanases are important for use in 
biotechnology. In the working group, we are interested in the study of enzymes of industrial importance. One 
model of study is the thermophilic fungus Thielavia terrestris Co3Bag1 isolated, from composting of sugar-cane 
waste by-products, for its ability to grow at 45 °C and present lignocellulosic activity. The purification and 
characterization of a hyperthermophilic and thermostable β-1,4-xylanase from T. terrestris Co3Bag1 has been 
recently reported. However, to our knowledge, there are no reports on the biochemical properties of an exo-β-1,3-
glucanase from the fungus T. terrestris. The aim of this study was the purification and biochemical characterization 
of the exo-β-1,3-glucanase from T. terrestris Co3Bag1. The exo-β-1,3-glucanase was purified from the culture 
supernatant of from T. terrestris Co3Bag1 grown on glucose as the carbon source. The enzyme exhibited optimum 
activity at pH 6.0 and 70 °C, is active over broad ranges of pH (4.5 to 7.0) and temperatures ranging from (55 to 
75 °C), where it retains 50% of its maximal activity. The thermal stability of the β-1,3-glucanase (half-life) was of 
90 and 37 min at 50 and 60°C, respectively. The enzyme exhibited higher specificity to laminarin and pNPG than 
to other substrates studied. Analysis of hydrolysis products by TLC revealed the β-1,3-glucanase has an exo mode 
of action due to its ability to release glucose and gentibiose from laminarine and glucose from pNPG. Analysis of 
partial amino acid sequence of the purified enzyme suggests that the β-1,3-glucanase from T. terrestris Co3Bag1 
can be classified as a member of the GH31 family. 
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Laccase (E.C. 1.10.3.2) is a multicopper oxidase, containing four copper atoms in three redox sites. Catalyze the 
oxidation of the phenolic hydroxyl groups of ortho- and para- diphenols, aminophenols, polyamines, aryl diamines, 
lignins, and some inorganic ions by coupling the four electron reduction of dioxygen to water. Laccases are used 
in a variety of industrial processes including the decolorization of azo dyes in textile dye bleaching, bioblaching 
in the pulp and paper industry, biotransformation, the construction of biosensors for the detection of phenolic 
pollutants and the clarification of fruit and wine (Liu et al, 2017). Laccases are usually found in plants, bacteria 
and fungi. The thermophlic fungus Thielavia terrestris Co3Bag1 is a source of thermostable enzymes like 
xylanases (García et al, 2017) and β-1,3-glucanases (Rodríguez-Mendoza, 2017); however, little is known about 
the laccase activity produced by this fungus. The aim of this work was to evaluate the production of laccase activity 
by. terrestris Co3Bag1 grown on different carbon and nitrogen sources and Cu2+ as inducer, and the cloning of a 
laccase encoding gen from this fungus, for its eventual expression in Aspergillus. Niger. The highest production 
of lacasse activity was observed when the fungus was grown on fructose and ammonium tartrate, and in the 
presence of Cu++ 1 mM. The laccase gen, lacA, was obtained by RT-PCR and then PCR. The gen lac was cloned 
into the vector pJET1.2/blunt and was transformed into E. coli DH5α, and then, subcloned in PmbfA1.5/Higr 
vector for protein expression in A. niger. Nucleotide sequencing analysis confirmed that the lacA gen consisted of 
an open reading frame of 1786 nucleotides. Lac gen encodes a mature protein of 572 amino acids with a calculated 
molecular weight of 63 kDa. 
References 
García-Huante Y, Santiago-Hernández A, Hidalgo-Lara ME. (2017) The thermophilic biomass-degrading fungus 
Thielavia terrestris Co3Bag1 produces a hyperthermophilic and thermostable β-1,4-xylanase with exo- and endo-
activity. Extremophiles 21:175-186. 
Liu Y, Huang L, Guo W (2017) Cloning, expression, and characterization of a thermostable and pH stable laccase 
from Klebsiella pneumoniae and its application to dye decolaration. Process Biochemistry 53:125-134. 
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Cellulose is one of the main components of the cell wall of plants and is the most abundant and renewable non-
fossil carbon source on earth. This polymer is composed of repeating units of glucose, linked by β-1,4 bonds1. 
Cellulose is degraded by the synergistic action of three cellulases. Endocellulases, exocellulases 
(cellobiohydrolases) and β-glucosidases2. Cellulases have a great biotechnological potential in several industries, 
including food, feed, wine and beer production, agriculture, biomass refining, pulp and paper, textiles and 
laundry3. The thermophilic ascomycete fungus Thielavia terrestris is of great interest, since it breaks down 
lignocellulosic biomass and is a source of thermostable enzymes, according to the temperature characteristics in 
which it was isolated T. terrestris Co3Bag1 has been termed as a thermophilic fungus capable of growing at more 
than 45 °C. The aim of this work was to evaluate the production of cellulolytic activity by the thermophilic biomass 
degrading fungi T. terrestris Co3Bag1 grown on carboxymetilcellulose (CMC) as the carbon source. T. terrestris 
Co3Bag1 was cultured in the media described by Zouari-Mechichi, and using 1% CMC as carbon source. The 
maximum activity (0.2 U/mL) was obtained after 96 h of culture under submerged fermentation at 45 °C on 1% 
CMC. One unit of cellulase activity was defined as the amount of enzyme liberating 1 µmol of reducing sugars 
per minute. Currently, we are working on the purification of the Cel7A cellulose from T. terrestris Co3Bag1 by 
anion exchange and gel filtration chromatography methods. 
Referencias 
(1) Juturu y Wu (2014). Microbial cellulases: Engineering, production and applications. Renewable and 
Sustainable Energy Reviews, 33, 188-203. 
(2) Gündüz y Calik (2016). Lignocellulose degrading extremozymes produced by Pichia pastoris: current status 
and future prospects. Bioprocess and Biosystems Engineering, 39, 1-36. 
(5) Kuhad, Gupta y Singh (2011). Microbial cellulases and their industrial applications. Enzyme Res, 2011. 
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Marine bacteria that inhabit hydrothermal vents systems are attractive from the biotechnological point of view due 
to their ability to survive under extreme physicochemical conditions by producing certain chemical compounds. 
The search for biofilm inhibitory substances is of great interest for the industry because of the multiple applications 
in biomedical sciences and in prevention of incrustation of biological agents on submerged surfaces (biofouling). 
Given that ecological studies as well as those related to biotechnological potential of microorganisms from 
hydrothermal vents are scarce, this study contributes to the knowledge about bacterial diversity in two systems in 
Baja California Sur, and to investigation their potential for production of biofilm-inhibiting compounds. Samples 
of water and sediment were collected from two sites of Concepción Bay, Mulegé, mangrove area (Santispac) and 
marine area (Mapachitos). Mesophilic and thermophilic bacteria were isolated on marine agar, 66 strains were 
morphologically characterized; 22 were identified by molecular techniques finding genus Bacillus to be dominant; 
also the following thermophilic species were identified: Thermonema rossianum, Albidovulum inexpectatum, 
Hydrogenophilus thermoluteolus. Up to now, inhibition assays were performed against four biofilm-forming 
marine strains on submerged surfaces, using the supernatant from 51 strains grown in marine broth. It was found 
that 52% of isolated strains exhibited inhibitory activity. 
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The Actinobacteria are a major and vast group of Gram positive bacteria also generally known as “actinomycetes” 
[1]. Though they may constitute one of the most biologically complex and diverse microbial groups on Earth, they 
have been isolated from any ecosystem. The Naica ore mines in Chihuahua (Mexico) are a natural unique 
subterranean ecosystem with extreme/incompatible environmental conditions for animal-human life and our group 
reported on the isolation and presence of actinobacteria from the “Cave of Crystals” (aka “Naica”) back in 2013 
[2]. As a follow up of that study, we have currently focused on seventeen strains from the 2013 work and used a 
battery of microscopical, morphological, and genotypical methods. On the basis of morphological features, it 
seemed that not all of the “original” cultures were axenic and were subsequently purified increasing the number 
of strains to twenty-six. DNA was then extracted from each strain and used as a template for: 1) BOX-PCR, 2) 
Actinobacteria class specific PCR and 3) 16S rRNA gene PCR. Gram and microscopical features were evaluated 
using individual biomass grown after five days at 37°C in solid media. The dereplication method used showed two 
main groups, the first one with one to ten (1-10) bands and the second with one to eight (1-8) bands. The 26 strains 
were positive for the specific actinobacteria PCR and the 16S rRNA gene product was then amplified and 
sequenced. All actinobacteria were Gram positive, and showed not more than five different colonial morphologies, 
most of them filamentous. It seems likely that the intrinsic diversity of actinobacteria in samples from the Cave of 
Crystals is underestimated. Metagenomic studies for actinobacteria in the environmental samples are needed. 
References 
[1] Stackebrandt E, Rainey FA, Ward-Rainey NL (1997) Proposal for a new hierarchic classification system, 
Actinobacteria classis nov. Int J Syst Bacteriol 47:479-491 
[2] Quintana ET, Badillo RF, Maldonado LA (2013) Characterisation of the first actinobacterial group isolated 
from a Mexican extremophile environment. Antonie van Leewnhoek 104:63-70 
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Although arsenic causes adverse effects in most of the living organisms, there are microorganisms that interact 
directly with this metalloid, either by physical sequestration or chemical transformation. The aim of this work is 
to describe the potential of the indigenous microbial community of sediments from a heavily arsenic contaminated 
aquifer to tolerate and even adapt to high arsenic concentrations. Two different sediments distinguished by their 
concentration of total arsenic (238.3 ±4.1 mg/kg or 2263.1 ±167.7 mg/kg), considered as extremely high arsenic 
contaminated sediments, were used as inoculum in microcosms assays conducted to evaluate arsenate and sulfate-
reducing activities of the native microbiota. Also, the enriched consortia obtained after eight months of cultivation 
was used as inoculum in microcosms assays. The batch assays were amended with lactate (10 mM) as electron 
donor and with sulfate and arsenate (10 mM each) as electron acceptors. Microbial arsenate and sulfate reduction 
occurred without previous acclimation period or enrichment, even at potential inhibitory concentrations of arsenate 
as high as ~750 mg/L (10 mM). In the assays that showed both reducing activities it was evident the formation of 
a yellowish precipitate essentially conformed by arsenic and sulfide that contributed to remove As(III) from the 
liquid phase by bio-mineralization as arsenic sulfide. SEM, FISH and DGGE techniques were used to characterize 
the microbial community associated to the sediments, the enriched consortia and the yellowish precipitate. A close 
association between precipitates and microorganisms was observed. Positive FISH signals were detected with 
probes for sulfate-reducing bacteria and Archaea in the precipitate of the assays inoculated with sediments and in 
the precipitate of the assays inoculated with the consortia, respectively. DGGE analysis allowed to identify DNA 
sequences related to the genera Acholeplasma, Bacteroides, Clostridium, Gracilibacter and Desulforomonas. Only 
the genus Clostridium and Desulforomonas have been related to As(V)-reduction; the rest of the genera have been 
reported in samples from arsenic contaminated sites. Furthermore, positive PCR amplification of the functional 
gene arrA, which is a molecular marker of microbial arsenate respiration, was obtained from DNA samples of the 
enriched consortia, the yellowish precipitates and the original sediment, pointing out to the great adaptive capacity 
of the native microbiota of sediments impacted by long-term arsenic contamination. Finally, highlight that the 
native microbiota of arsenic polluted sediments has amazing physiologic and metabolic characteristics. In addition 
to tolerate very high arsenic concentrations, the consortia can use this metalloid for energy conservation and 
simultaneously promote arsenic mineralization decreasing its toxicity. 
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Geothermal springs are waters in which the temperature is very high as a result of the geological activity in the 
area. They are distinctive ecosystems in which the main limiting factor for life is precisely the temperature. 
Additionally, other abiotic features such as pH and salinity can be related to the high temperatures resulting in 
extreme conditions for life. Prokaryotes are the living beings that survive in the highest temperatures. Bacteria 
have been found living in waters up to 100°C, and Archea have been found up to 113°C. The only group that can 
carry out oxygenic photosynthesis at high temperatures are cyanoprokaryotes (cyanobacteria), which have been 
reported in temperatures of up to 73°C. The geothermal spring “El Pandeño” is a tributary of Conchos River which 
is located 1.6 km southeast of Julimes City, Chihuahua state, Mexico, between 28° 24’ 335.67” North latitude and 
105° 25’ 24.51” longitude west, at 1130 masl. This spring presents a unique diversity that includes a fish, an 
amphipod and a plant that withstand up to 45°C and a community dominated by Cyanoprokaryota. A prospective 
collection was carried out on May 2009. The locality was divided into five zones according to variations along the 
spring, such as the width of the channels, the type of substrate, degree of coverage by riparian vegetation and 
particularly differences in algal growths. At each collection point, the texture and color of the visible growths and 
type of substrate were registered; environmental parameters such as conductivity, pH and dissolved oxygen were 
also measured. The collected growths were constituted by 22 taxa of Cyanoprokaryota, belonging to the orders 
Chroococcales (9), Oscillatoriales (11) and Nostocales (2). Mastigocladus laminosus, a cyanobacterium 
characteristic of hot springs, was present in the locality. 
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Introduction. The current trends in agriculture, which focus on the reduction of chemical pesticides and inorganic 
fertilizers have prompted the search for alternatives that can sustain agricultural yield and environmental quality. An 
important means of achieving this is through the use of microbial inoculants that have a bearing on soil health and plant 
growth promotion (Selvakumar, et al. 2007). Glaciers harbor a wide diversity of microorganisms, metabolically 
versatile, highly tolerant to several environmental stresses and potentially useful for biotechnological purposes 
(Balcazar, et al. 2015). Nowadays, there is little information about the microorganisms that live in Mexican glaciers and 
less still of those that could be good promoters of the vegetable growth in conditions of low temperature, being the 
yeasts the least studied group. The characterization of plant growth promoting psychrophiles bacteria and yeasts would 
be an important contribution for the development of cold active bio fertilizers or phyto stimulants that can satisfy the 
agricultural needs of warm and cold cultures and are capable of counter the adverse effects that the low temperatures 
generate on the hot cultures. 
Methodology. Three rhizosphere samples of native plants near to the crater area of the Xinantécatl volcano (P1, P2 and 
P3) and a sample of snowy soil (N) were taken to obtain microorganisms. For the isolation of the microorganisms, 
Sabouroud and PDA media were used free and supplemented with Kanamycin. The isolated strains were submitted to 
qualitative biochemical tests related to the processes of plant growth promotion: Indoleacetic acid, siderophores, 
cellulases, xylanases and proteases production and phosphates solubilization. All isolates were tested in vitro for 
germination and growth promotion of tomato seedlings (Solanum lycopersicum). The effect of each of the strains was 
also tested as possible biocontrol agents of phytopathogenic fungi. Work is currently under way on the determination 
of the identity of each of the strains. 
Results: Twelve microorganisms of apparently different morphology were obtained. Currently, these bacteria and 
yeasts strains are identified by a key name referring to the collection area from they come: BP2.1, BP2.2, BP2.3 and 
BN (Bacteria); LP1.1, LP1.2, LP1.3, LP1.4, LP1.5, LP3.1, LP3.2, LP3.3. To each of them, qualitative biochemical tests 
were done to determine their plant growth promoter characteristics. Several promising strains were detected that showed 
significant positive effects on the germination time and growth promotion of the tomato seedlings compared to the 
control plants. Likewise, they showed effects of up to 50% inhibition of the growth of four phytopathogens: Rhizoctonia 
solani, Fusarium sp, Phytophthora capsici and Alternaria solani. 
Conclusions. With the obtained data, the strains LP1.1, LP1.5, BP2.1 and BN have been selected as promising plant 
growth promoters that are used for the microbial formulation that can be tested in vivo cultures. 
References. Wilvis Balcazar, Johnma Rondón, Marcos Rengifo, María M. Ball, Alejandra Melfo, Wileidy Gómez, Luis 
Andrés Yarzábal. 2015. Bioprospecting glacial ice for plant growth promoting bacteria. Microbiological Research 177 
(2015) 1–7; G. Selvakumar · S. Kundu · Piyush Joshi · Sehar Nazim · A. D. Gupta · H. S. Gupta. Growth promotion of 
wheat seedlings by Exiguobacterium acetylicum 1P (MTCC 8707) a cold tolerant bacterial strain from the Uttarakhand 
Himalayas. 2010. Indian J Microbiol 50:50–56. 
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The increase in salinity in soils dedicated to agriculture has caused strong economic and social repercussions due 
to the loss of crops. The use of halotolerant bacteria with stress relieving or growth promoting activity on plants 
has arisen as a possibility. The objective of the present work was to isolate and identify halotolerant marine bacteria 
from extreme marine environments with potential stress relieving activity or growth promoting activity in plants. 
One hundred strains were isolated from the salt concentrating vessels of saline Exportadora de Sal S.A. of C.V. 
(Guerrero Negro, Baja California Sur), which 68 halotolerant strains were identified. Biochemical tests were 
performed to identify those growth-promoting bacteria. The results of the biochemical tests indicated that 48 
strains had at least one activity such as nitrogen fixation, phosphate solubilization or siderophores production for 
the promotion of plant growth. The 48 strains were inoculated in plants of chili poblano (Capsicum annuum L.) 
Var. Caballero under saline stress (NaCl 50 mM) for 30 days. Morphometric parameters such as length, fresh 
weight, and dry weight were evaluated in root, leaf and stem, as well as leaf area. Strains 32, 133, 155, 156 and 
362 induced a significant increase (p<0.05) in length, fresh weight, dry weight and foliar area compared to the 
NaCl control. In conclusion, our results suggest that these bacteria mitigate saline stress in chili plants. Therefore, 
it is possible to use halotolerant strains isolated from marine environments to mitigate saline stress in plants of 
commercial interest. The results obtained in this work can be subjected to a deeper analysis to assure the 
application of the bacteria in agricultural lands with salinity. 
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The TATA-box binding protein (TBP) is an essential element of the transcription machinery in archaeas and 
eukaryotic organisms, which colonize niches with temperatures ranging from 10 to 100 ºC. The TBP DNA-binding 
domain shows structural and sequence conservation (~40% sequence identity) among different organisms [1]. 
Experimental studies have shown that the mid-unfolding temperature (Tm) of TBP is directly correlated with the 
optimal growth temperature (OGT) of the organism [2], suggesting a selective pressure on these proteins. To 
understand which are the structural factors that are important for stability in these proteins, we performed 
Molecular Dynamics simulations of a set of TBPs at five temperatures (273, 298, 323, 348 and 373 K) in explicit 
solvent and 0.15M NaCl, during 50 ns for each protein, and measured the temperature response of a collection of 
structural parameters. Also we carried out a quantitative structure-property analysis (QSPR) over the parameters 
obtained from a larger collection of TBPs sequences and those used in the simulations. Ours analysis showed that 
a larger number of Leu residues, a larger polar solvent accessible area (SAA), a better temperature response of salt 
bridge formation, and the presence of local “stabilizers” are crucial for TBP stability. The analysis of mean 
quadratic fluctuations of hydrogen atoms and side chain rotamers indicates that the structural dynamics is similar 
for all the studies TBPs. Finally we obtained a good descriptive QSPR model, showing a correlation of better 
hydration of polar surface and worse hydrophobic packing of TBPs with increasing OGT value. 
[1] N. Adachi, et al. Biol. Crystallogr, 60: (2004). 
[2] Koike H. et al. Structure 12:157-168 (2004). 
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Luis Potosí) 
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Introduction: Halophiles (salt-loving) microorganisms: yeast, bacteria and archea) are viewed as a source of occurring 
extremozymes with advantageous properties (thermostability and organic solvent stability) [1]; however, the enzymatic 
battery from halophiles is not well known. New lipases (E.C. 3.1.1.3) and esterases (E.C. 3.1.1.1) have traditional been 
discovered by the isolation of microbial strains producing lipolytic activity, and isolated from different sources (soil and 
water). Nevertheless, the new molecular biology techniques and progress in bioinformatics analysis exhibit a new window to 
a vast field of unknown enzymes with potentially new and unique properties [2]. The aim of this study focuses on a 
comparative analysis in silico of triacylglycerol lipases (motif, class, subfamily, isoelectric point and molecular weight) from 
different halophilic microorganisms using bioinformatics tools. 
Methods: Basic Local Alignment Search Tool (BLAST) studies for the identification of putative triacylglycerol lipases (TGL) 
of halophilic yeast, bacteria and bacterial were undertaken using web tools from the NCBI. Catalytic residues were by 
sequences alignment (GenBank accession no. NP_001003319, NP_001003209), molecular mass and isoelectric point were 
calculate using Compute pI/MW from ExPASy. To obtain Class and superfamily of lipases were used ESTHER and Lipase 
Engineering Database. Esterase from Marinobacter lipolyticus as control to compare bioinformatics analysis was used [3,4]. 
In silico docking analysis was performed by using AutoDock Vina and visualized with Pymol Molecular Graphics System. 
Results: Total number of TGL from yeast (Wallemia ichthyophaga EXF-994), bacteria(Nesterenkonia massiliensis, 
Jeotgalibacillus alimentarius, Halobacillus karajensis and Halobacillus alkaliphilus) and archea (Natrinema altunense JCM 
12890, Natrinema versiforme JCM 10478, Natronococcus jeotgali DSM 18795, Natronococcus amylolyticus DSM 10524) 
were 2, 4 and 5, respectively. All archea lipases and bacteria (Nesterenkonia massiliensis) belong to class GGGX, while the 
other lipases were of the class GX. The isoelectric point and molecular weight were between 4.13 to 6.46 and 33.46 to 56.44 
kDa, respectively. Catalytic serine was visualized in binding pocket by modeling 3D and ΔG with tributyrin (TC4) and 
trioctanoin (TC8)  
Conclusion: lipases from archeas have a conserved pentapeptide (GDSAG) belonging to the family of Hormone-sensitive 
lipases (HSL), while lipases from genus Hallobacillus, J. alimewentarious and lipase 2 from Wallemia strain are belong to 
bacterial lipase family. Likewise lipase 2 form yeast Wallemia ichthyophaga EXF-994 and Marinobacter lipolyticus at Lipase 
3 and Thioesterase familes. This analysis points to the existence of novel halophilic putative lipases to posterior biochemical 
analysis capable to hydrolyze TC4 and TC8.   
Acknowledgements: MC. Raúl Balam Martínez is the recipient of a doctoral fellowship from Consejo Nacional de Ciencia 
y Tecnología (CONACYT) of Mexico. 
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[3] Pérez D, Martin S, Fernández-Lorente G, Filice M, Guisán JM, Ventosa A, Garcia MT, Mellado E (2011). PLoS One 6, 
e23325 
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The particular environment in caves –such as stable temperature, high humidity, air, and the lack of sunlight–, 
offers the possibility of finding new microbial associations involved in mineral-microbe interactions. Speleothems 
are secondary mineral deposits mainly found in caves. When their formation is microbiologically mediated, they 
are known as biospeleothems, and have received little attention in their characterization. The Chimalacatepec lava 
tube system are volcanic caves located in the south slope of the Suchiooc Volcano, in central Mexico. Nearly 2.8 
km of this lava tube system has been already documented (Espinasa-Pereña, 2006); yet there are still unmapped 
and unexplored zones. Chimalacatepec speleothems are mainly composed of amorphous opal-A deposited in a 
first stage of formation (López-Martínez et al. 2016). The second stage is clearly mediated by microorganisms; 
however, there are no studies characterizing the microbial communities in these biospeleothems. Just a few studies 
aim to describe the bacterial communities in these siliceous microbial structures; and in Mexico, there is a lack of 
knowledge in the area. In this study, we aim to characterize the biospeleothems from this underground system, 
document their morphology and to characterize their bacterial composition. This study explored the bacterial 
diversity of seven samples including speleothems and cave biofilms following an Illumina high-throughput 16S 
rRNA sequencing approach. The analysis showed that Proteobacteria represented nearly 40% of the bacterial 
diversity, followed by Acidobacteria (8%), Cloroflexi (5%) and Nitrospirae (4%), and Thaumarchaeaota. These 
results show a nitrifier community including Nitrospira, Nitrosopumilus and Candidatus Nitrososphaera genera, 
without the presence of anammox bacteria. Suggesting the presence of lithotrophs in the biospeleothems and 
biofilms. Several OTUs were not assigned at family o genus level, suggesting the abundance of new phylotypes. 
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INTRODUCTION. In extreme environments we can find the extremophile microorganisms, within which are the 
halophiles. These microorganisms represent an unexploited but sustainable source for the production of extremozymes. 
Among the enzymes of interest are the chitinases, which are divided into exoqutinases, which release N- 
acetylglucosamine monomers from the non-reducing end of chitin; and endoquitinases that randomly break the internal 
bonds releasing chitooligosaccharides1, which are of great interest due to the multiple biotechnological applications 
that could have. Due to the above, the objective of this study was to characterize the halophilic bacteria of saline soils 
of Sonora producers of endoquitinases.  
MATERIALS AND METHODS. It was based on the collection of strains from the fermentation laboratory (ITSON). 
The chitinolytic activity in Petri dish and the morphological characteristics were examined, selecting twelve strains. 
These were determined the ranges of temperature, pH and salinity to which they could grow. Subsequently, the 
enzymatic extracts were obtained by liquid fermentation in a flask for ten days2, to which they determined the activity 
endochitinase 3, protein by the method of Bradford4, electrophoretic profile with SDS-PAGE in 15% stained gels with 
silver 5 and activity in gel6 . YPE-2 and BLLS1.5 strains the ones that presented greater activity, 5,978.51 and 5,897.32 
U/mg, respectively. In the same way, the electrophoretic profile was different for each strain with some matched bands 
with a molecular weight around 20, 43 and 65 kDa. Activity was confirmed on gel using chitin glycol as substrate. 
Endochitinase activity of enzymatic extracts obtained by liquid fermentation.  
CONCLUSION. Microorganisms present in salt areas of Sonora may be a good choice for the production of chitinolytic 
enzymes of industrial and biotechnological interest.  
RESULTS. Most strains were non-sporulated gram negative bacilli with similar colonial characteristics; with some 
exceptions. They are catalase positive, variable oxidase, like other biochemical tests; so it is presumed the presence of 
different genres. It should be noted that eight 
strains were found to be light halophilic and four halotolerant, most of them have the capacity to grow in a wide 
temperature range (10-50°C) and pH (4-11). As for the activity endochitinase the results varied from one strain to 
another of 172.50 to 5,978.51 U/mg of protein, being the 
REFERENCES. 
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Introduction. Halophilic bacteria are microorganisms that can grow optimally in media containing between 3% 
and 30% (w/v) salt (Lichfield, 2002). Because of the wide range of salinity in which this group of microorganisms 
can grow optimally, they are widely distributed in different saline habitats such as hypersaline lakes, desert and 
saline soils, saltern ponds, salt mines, salted foods and others (Ventosa et al., 1998). The aspects that attracted the 
interest of researchers recently were mainly those related to their physiological adaptation to highly saline 
concentrations and their ecology (Martinez-Canovas et al., 2004). Effect of pH, % NaCl and temperature on growth 
of strain LTI14. Materials and methods Organisms and culture conditions. The microorganisms LTI14 and 
BLLS-3 were cultured in marine broth (Peptone 5.00 g, yeast extract 1.00 g, iron citrate (III) 0.10 g, NaCl 19.45 
g, MgCl2 5.90 g, Na2SO4 3.24 g, CaCl2 1.80 g, KCl 0.55 g, NaHCO 3 0.005 g, KBr 0.08 g, SrCl2 3.00 mg, H3 
BO3 22.00 mg, sodium silicate 4.00 mg, NaF 2.40 mg, (NH4NO3 1.60 mg, Na2HPO4 8.00 mg and the cultures 
were adjusted the % NaCl, pH as well as temperature condition. Effect of pH, % NaCl and temperature on growth 
of strain BLLS-3 3. Results and discussion Saline soils appear to yield mostly halotolerant rather  than halophilic 
microorganisms, presumably reflecting adaptation to periodic episodes of relatively high dilution (Quesada et al., 
1982), so both strain have highly adaptation  to salinity conditions. Environments of moderate salinity (3–15%) 
were represented in this study by the two soils of alkaline lake (LTI14) and salt marshes (BLSS-3). Both strains 
grew over a wide range of NaCl concentrations. Although growth widely occurred in media containing 0.5-2.5 M 
NaCl for LTI14 and 0.0-2.5 M NaCl for BLLS-3. Conclusions. The interest to know the great diversity 
microorganisms living in saline habitats is growing. Both strains showed a wide range of conditions to grow such 
as pH, temperature and % NaCl, since halophile organisms produce an wide variety of biomolecules that can be 
used for different applications.  
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Introduction. There are found environments with extreme conditions of temperature, pH, salinity, etc. Some 
bacteria have developed the ability to survive in that conditions (Moreno et al. 2013). That is the case of 
halophilic/halotolerant bacteria and their biotechnological applications as a source of enzymes that can resist 
extreme conditions (Rohban et al. 2009). Enzymatic extracts from three halophilic/halotolerant bacteria strains 
were studied to determine their optimal reaction time and thermal stability. 
Results. The first maximum in enzyme activity was selected as optimal reaction time. After thermal incubation, 
Kunitz proteolytic assay (1947) was carried out for 10 min.  
Conclusions. The enzymatic extracts from the three studied strains still had activity after incubation at different 
temperatures, but for the range 60-90°C there was a decreasing or total loss of activity. However, PPSE3AM1057 
and BLLSAM1058 had interesting activities higher 
than 100% after thermal incubation at 80-90°C in 60 and 80 minutes. There appears not to be 
relation between optimal temperature (50°C) and thermal stability. The analyzed enzymes had thermal stability at 
higher temperatures than other enzymes from non-halophilic or mesophilic bacteria. Thermal stability was 
measured by the incubation of enzymatic extracts at different temperatures followed by Kunitz proteolytic assay 
(1947) incubated at optimal temperature (50°C). Enzymatic extract from strain BLLS-3 had a maximum in 80°C 
at 80 minutes that was changed in 90°C at 60 minutes.  
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Although life at oceans is very old and diverse, we still know very little about this enormous diversity. Open ocean seawater 
harbors 106 bacterial and 103 fungal cells per milliliter, and most marine organisms host specific populations of microbes on 
their surfaces or within the confines of their tissues (Chambers & Fenical, 2010). Marine microorganisms possess a great 
metabolic diversity that makes the oceans a rich source of biological material for biotechnological applications (Egan et al., 
2008). Oceans are known for having places under extreme conditions; however extreme bacterial life could be found even at 
mild conditions as those found at a coral reef as shown in this study. Coral reefs are considered the most diverse and complex 
marine ecosystem representing less than 0.1% of the total ocean surface and hosting about 25% of all marine species 
(Rosenberg et al., 2013). The Veracruz Reef System (VRS), composed by 23 reefs, is a national park, a protected but perturbed 
area located along the city of Veracruz, SW Gulf of Mexico. The aim of this study was to find extreme benthonic and 
planktonic bacteria at the coral reef system of Veracruz and analyze their biotechnological applications. The sampling point 
was in the coral reef zone next to the Verde Island (19o11’53.3’’N, 96o4.0’7.9’’W), situated in the marine national park 
“Sistema Arrecifal Veracruzano” of the Gulf of Mexico. Sediments, water, sea grass Thalassia testudinum (Banks ex König) 
and a biofilm were collected and grown in LB broth at 65oC and 70oC, pH 7, 150 rpm until growth was observed. Colonies 
of bacteria were selected and purified by streaking onto the same agar medium (20 g of agar per liter). For identification, the 
16S rRNA gene was amplified by PCR. Results were edited with “4Peaks” software and analyzed online at the RDP 
(Ribosomal Database Project). The dominant clade was Firmicutes in all thermophilic isolates. Geobacillus (59.2%) and 
Aeribacillus (24.4%) were the most common isolated genera. Environmental water and sediment 16S rRNA was amplified 
using universal primers (27F and 1492R), it was sequenced by using the 454 GS Junior (Roche Diagnostics), a massively 
parallel sequencing platform. The resulting sequences were assembled and analyzed online with the free software Qiime. 
Proteobacteria was the dominant taxonomic group for all environmental samples; Cyanobacteria was a characteristic group 
at water column; meanwhile sediment showed a higher diversity (more taxonomic groups) having in common Lentisphaerae 
clade. The studied benthic thermophilic slight-moderate halophilic microorganisms can show antimicrobial activity, others 
can transform DBT to 2-HBP and others have amylolytic, chitinolytic, sterase and lipolytic activity under extreme conditions 
indicating their promising potential for use as biocatalyst in food, pharmaceutical and oil industry in desulphurization of fossil 
fuels after the process of HDS as well as in waste treatment. Extreme life importance and its implications, both in frontier and 
applied science, has a common encounter point where different areas like astrobiology and biotechnology can meet. 
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Tequesquite is a mineral salt composed of sodium carbonate Na2CO3, sodium chloride NaCl, and limestone, the 
word Tequesquite comes from the Nahuatl tequixquitlalli which means “soil from which salt flourishes” (Garritz 
Ruiz & Chamizo, 1997). It has been exploited since pre-colonial times and continues to be part of Mexican cuisine. 
Nowadays, apart from natural soil-obtained Tequesquite, salt is collected by placing a water film (from the natural 
occurring salt water wells) to evaporate under the sun and adding more water until concentration reaches the point 
to where salt crystals are formed. In this study, samples from Totolcingo lake, a natural occurring endorheic saline 
lake in “San Salvador el Seco”, Puebla and from salt dryers from different Tequesquite recovering sites were 
obtained and studied for their bacterial and archaea richness and metabolic functional diversity. Samples from an 
ancient well (used by locals since 300 thousand years ago) were obtained too and treated by the same method. 
Samples were maintained on ice for 24 h until reaching the laboratory; 0.5ml cryotubes were prepared and placed 
in liquid nitrogen for further molecular analysis. The remaining samples were placed in a -5°C freezer before 
starting isolation procedures. For isolation, different liquid culture media were prepared: ANME culture (ANME 
Anaerobic Methanotrophic microorganism), hydrogenophilic methanogenic archaea culture, acetoclastic archaea 
culture, sulfur reducing bacteria media and annamox bacteria media. Every media was prepared with an added 
10% salt concentration apart from the natural salt content of the soil extracts to ensure isolation of halophilic 
microorganisms. For biodiversity study, the presence of methanotrophic, methanogenic and anammox functional 
gene (ANME-, pmoA, mrcA, hzoA, respectively) will be investigated in each sample by Illumina sequencing 
technique. 
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Microbialites are complex organosedimentary structures where the microbial component plays an important role 
in the accretion process by capturing and binding detrital sediments, and promoting local mineral precipitation. 
This microbial component shows a great phylogenetic and metabolic diversity, and constitute a lithified mat with 
complex biological interactions and various biogeochemical processes. Sulfate reducing bacteria (SRB) are 
important organisms since the emergence of life and through Earth’s evolutionary history. Previous studies suggest 
that SRB could be involved in the lithification processes, together with cyanobacteria and other aerobic 
heterotrophs, which promotes calcium carbonate precipitation and its dissolution. Lake Alchichica is a saline 
alkaline crater lake (pH>8.9 and electrical conductivity 13.39 dS m-1) and presents this type of organosedimentary 
structures. The microbial component and microorganisms involved in the N and P cycle has been already 
described. Therefore, in this study we identify the sulfate reducing microorganisms in various microbialites 
distributed along the littoral, covering the whole circumference of the crater lake, and observing their distribution 
patterns together with the local physicochemical characteristics. A total of 12 sampling points were established. 
pH was basic and varied between 8.8 y 9 units; the temperature ranged between 16.4-17.4°C, salinity was 5 to 6 
g.L-1, and the dissolved oxygen was generally supersaturated. Metagenomic DNA was extracted from 
microbialites and the V4 region of the 16S rRNA was amplified (primers 515F-806R) and sequenced with a 
Illumina MiSeq platform. The sequences were classified into different bacterial and archaeal taxonomic groups 
through the database GreenGenes or Ribosomal Database Project. SRB were found in our database including 
Firmicutes (genera Desulfosporosinus and Desulfotomaculum), Nitrospirae represented by the family 
Thermodesulfovibrionaceae, and various genera within Deltaproteobacteria including Desulfosarcina, 
Desulfobacter, Desulfonatronum, Desulfomicrobium, among others. In addition, dsrAB genes were also amplified 
to confirm the presence SRB. Desulfobacterales and Syntrophobacterales were the most representative orders 
found in the microbialites and have been previously reported as representative SRN in previously studied soda 
lakes sediments. This study represents the first survey to describe the SRB in microbialites from the lake crater 
Alchichica, yet further studies are needed to confirm their contribution of S cycling. 
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salinas lagoons. 
The Salins lagoons are geoforms also denominated depressions or subsidence of the coast of the Pacific Ocean. 
Considering that these were formed after a marine abrasion in the quaternary period, they are also correlated with 
the northwestern plains (Tablazos) in Peru. Due to the geographic isolation the salts present in water and soil are 
the chlorides mainly, followed by sulfides, bicarbonates, magnesium bromides, calcium and potassium; sodium 
chloride. These extreme environments favor the development of metabolically competitive microorganisms like 
Actinobaterias, communities of micro-organisms that are present in inter-tidal regions of marine environments 
perform essential processes, and are a group of microorganisms characterized by the production of secondary 
metabolites with antimicrobial and antitumor activities. This study aimed the evaluation of a collection of bacterias 
isolated from Las Salinas of Bayovar and Morrope and evaluation chemical profile of bioactive molecules. The 
production micromolecular metabolites of these extracts crude was investigated by UHPLC-MS, ESI-MS/MS and 
evaluated their potential antiproliferative (sulforhodamine B colorimetric assay) for the expansion of the scale, 
fraccionamiento, isolation and identification of bioactive substances is selected from the extract through R2A 
medium (extract with the best results in terms of activity and in mass yielded). The active strains were caracterized 
and identified by 16S ARNr and were identified as Streptomyces sp. Still were identified m/z suggesting the 
possibility of the presence of substances such: (Dihidroquinona phenolato); (Marmycins B); (Lobophorin F); 
(Himalomycin A) among other; and biomolecules already in actinobacterial species of the genus Streptomyces 
was reported as a producer of doxorubicin used in the cancer treatment. Moreover,  members of the genus have 
been widely reported and recovered from several ecosystems, such as active sludge soil (including those polluted 
by industrial chemicals). We conclude that Las Salinas of northern Peru are a source of actinomycetes diversity 
with high biotechnological potential of pharmacological interest. 
Development agency: Conselho Nacional de Desenvolvimento Científico e Tecnológico-CNPQ. 
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Polyunsaturated fatty acids (PUFAs) are essential for the human being and are acquired from the diet. They have 
regulatory and structural functions, playing a key role in many aspects of health such as a correct visual and 
neurological development, reduction in cardiovascular diseases and inflammatory responses, among others. Fish 
are the main source of fatty acids but not enough to supply real world demand. Then, the study of microorganisms 
as producers of these compounds is an important alternative. Some species belonging to the genus Mortierella 
have been considered of industrial interest because of their ability to produce omega 6 rich lipids such as linolenic 
acid and arachidonic acid. Both the composition of the culture medium and the growing conditions, in particular 
the low temperatures, affect the production of PUFAs by Mortierella spp. The aims of this work were to select 
species of the genus Mortierella capable of growing at low temperatures and to determine the best conditions to 
produce polyunsaturated fatty acids. Sampling was carried out on King George Island. Soil samples were taken 
from Collins Glacier, in areas where the soil was not covered by ice, and in the Drake area below the moss cover. 
Species identification was done by sequence analysis of the ITS region. One isolate of M. antartica capable of 
producing arachidonic acid, linoleic acid and icosapentaenoic acid was selected to evaluate the best production 
conditions. The effect of temperature, pH, sources of carbon and nitrogen, nitrogen/carbon ratio and minerals was 
evaluated in flasks containing 50 mL of culture media in an orbital shaker. The experiments were carried out using 
an experimental design of factors central point. At 7 days, biomass was determined and extraction of fatty acids 
was performed for each of the evaluated conditions. The fatty acid profile was analyzed by gas chromatography 
coupled to mass spectrometry. Thirty-one isolates belonging to the group of Mortierellaceae were obtained. Four 
species were identified: M. antarctica, M. gamsii, M. fimbricystis and M. polygonia. The highest production of 
fatty acids by the selected M. antarctica isolate was obtained at 10°C and pH 6.5 (arachidonic acid 17.54 mg/g, 
eicosapentanoic acid 1.68 mg/g and linoleic acid 8.23 mg/g). The highest amount of arachidonic acid and linoleic 
acid was observed with glucose as carbon source, while the amount of eicosapentaenoic acid was similar in all 
treatments. The greater amount of linoleic acid and arachidonic acid was observed in the media with peptone and 
ammonium sulfate, however the amount of eicosapentaenoic acid was higher in ammonium sulfate. The highest 
amount of the three fatty acids of interest was reached with glucose 15 gr/L, ammonium sulphate 3 gr/L, 
magnesium sulphate 0.25 gr/L. These conditions will be used to scale-up the production of arachidonic acid by 
the selected strain of M antarctica.  
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Cellulosic biofuels are an important next-generation fuel, because they provide a viable alternative to existing non-
renewable fossil fuels. The highly alkaline biorefinery effluents generated tend to carry excessive toxic organic 
contaminants. Current technology is thus hindered Thereby this technology is hindered by the lack of a suitable 
treatment methodology due to environmental concerns. For example, the effluent stream generated from the 
process is composed of several organic and inorganic contaminants, namely, 26 phenolic compounds, 18 PAHs 
and 7 heavy metals. The presence of such a significant number of toxic substances calls for establishing a feasible 
treatment methodology to facilitate the effluent treatment in commercial development of cellulosic biofuels. 
Commercialization of the said process. Studies have shown that wastewater contains microbial growth supporting 
nutrients as well, which can be exploited to develop a fungal bioremediation strategy. 12 taxonomically 
characterized fungal strains were employed to study the extent of growth in wastewater solidified with agar, which 
supported microbial growth at a slow growth rate. Based on the growth, Emericellolpsis sp., Pseudogymnoascus 
sp., Pleurotus dryinus, Trametes hirsuta, Phanerochaete chrysosporium, Trichoderma atroviride, Aspergillus 
caesillus, were screened for further experimental studies in liquid wastewater supplemented with glucose and 
woodchips in individual isolated experiments. In closure, the BIW is not merely a wastewater in essence as it 
supports microbial growth in the presence of suitable additives. Also, it holds further scope for production of 
lignolytic enzyme cocktails. 
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Research. (CIIMAR). University of Porto. Portugal 
 
Cyanobacteria are an important source of new biologically active compounds and are abundant in a variety of 
environments (Stewart I. et al., 2008). They have common characteristics with bacteria and with eukaryotic algae, 
which makes them unique in terms of their physiology, tolerance to extreme conditions and adaptive flexibility, 
so they have evolved towards an exceptional secondary metabolism, which has given it a privileged place among 
biosynthetically more prolific microorganisms (Burja AM, et al., 2001, Joana Martins et al, 2013). This study was 
carried out in Gri Gri Lagoon, where 10 samples of water, sediment and biofilm were collected from the entire 
lagoon, with salinity ranging from 7% to 36%. Samples were cultured in Z8 medium in liquid and plate, and 
incubated for about 5 weeks with light / dark periods of 12h / 12h. Identification by microscopy determined the 
presence of filamentous species in greater quantity. For the molecular characterization of cyanobacteria, 
amplification of the 16S rRNA gene (PowerSoil.DNA Isolation Kit, MO BIO Laboratories, Inc.) was studied with 
primers F359 and R781. The production of Mycrocystin A, Mycrocistin B, Anatoxin and Cylindrospermocin PKS 
and PS and Saxitoxin (Green Master Mix Supreme nzyTaq. 2X.) Toxins was also determined. The presence of 
bioactive compounds in all samples was verified. 
REFERENCE. 
• Burja AM, Banaigs B, Abou-Mansour E, Burgess JG, Wright PC. “Marine cyanobacteria a prolific source of 
natural products. Tetrahedron.” 2001; 57: 9347-9377. 
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The Research Group Microbial Biotechnology from the Microbiology and Virology Department of Biology 
Faculty, University of Havana, has a large microbial collection of autochthonous bacteria isolated from 
environments polluted with different types of inorganic and organic compounds, mainly heavy metals, organic 
matter, ammonium, phosphate and antibiotics. These microorganisms have shown the ability to remove these 
contaminants from the water, which has been evaluated in vitro fundamentally. Although in recent years some of 
these strains have been included in specific wastewater treatment systems, such as constructed wetlands. 
Microorganisms selected from contaminated aquatic ecosystems may develop adaptation mechanisms for 
interaction with polluting chemical compounds. This has been demonstrated in investigations related to 
biosorption of heavy metals by microbial biomasses, removal of water pollutants by rhizobacteria with application 
in the technology of constructed wetlands and physiological response of microorganisms to the simultaneous 
presence of metals and antibiotics. These microorganisms are useful tools for the development of bioproducts for 
their possible application in economically, socially and environmentally specific sustainable technologies for the 
treatment of domestic, agricultural and industrial wastewater. 
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At present, the search for metabolites from marine microorganisms represents a field of research of rapid 
development. It is probable that microorganisms, including fungi, may be the current producers of many bioactive 
compounds in plants and marine animals. In this sense, the major studies have been directed on specific habitats 
such as endophytes or fungi associated with algae, seagrass and mangroves, fungi that coexist with invertebrates, 
especially corals and sponges, fungi on detritus and in extreme marine environments. The study of this ecological 
group of fungi is a relatively new area of research, however during the last 50 years considerable contributions 
have been made in the documentation of its diversity, ecology, physiology, phylogeny and biotechnology. In Cuba, 
the researches on the diversity of marine fungi have been made primarily on sandy beaches and mangroves of the 
western zone. The objective of this work is to provide a list of 114 species of fungi registered in Cuban marine 
environments and their biotechnological potential. The database "Fungi of Cuba" and specialized bibliography 
were reviewed. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

First International Symposium On Extreme Ecosystems and Extremophile Organisms 
Cuernavaca, Morelos Mexico 18-20 September 2017 

118 

Cloning, expression, and evaluation of a GH5 endoglucanase from the gut of an 
Argentinian higher termite 

Paola Talia1,2*; Emiliano Ben Guerrero1; Liliana Martínez3; Eleonora Campos1,2; Ramón Alberto Batista-García3 
and Marcelo Soria4.  
1Instituto de Biotecnología, CICVyA, CNIA, INTA Castelar, Argentina. 
2Consejo Nacional de Investigaciones Científicas y Técnicas (CONICET).  
3Universidad Autónoma Estado Morelos (UAEM), Cuernavaca, México.  
4Universidad de Buenos Aires, INBA-CONICET. CABA, Argentina. 
*Paola Talia: Dr. N. Repetto y Los Reseros s/n, (1686) Hurlingham, Provincia de Buenos Aires, Argentina. 
tel:+541146211447(109), talia.paola@inta.gob.ar 
 
There is major interest in the use of lignocellulosic biomass for the production of bioethanol as an alternative to 
fossil fuels due to its low cost, abundance and sustainability. A low-cost conversion of lignocellulose into 
fermentable sugars is critical for an economically viable production of second generation bioethanol. In termites, 
the efficient digestion of lignocellulose material is accomplished by the coordinated action of endogenous and 
endosymbiont microbial enzymes present in their digestive tract. The aim of this work was the cloning, 
heterologous expression and activity evaluation of a full-length endoglucanase (Cel26578) present in an uncultured 
bacterium from the gut microbiome of the termite Nasutitermes aquilinus. The Cel26578 gene had been discovered 
in a previous metagenomics survey carried out in our laboratory. The BLAST analysis of the amino acid sequence 
of Cel26578 against Genbank resulted in two matches, one with high identity and overlap (84% and 99%, 
respectively), while the other showed a high identity but over a shorter fragment (85% identity, 80% coverage). 
Both matches had been annotated as glycoside hydrolases family 5 (GH5) and were retrieved from an uncultured 
bacterium from the hindgut microbiota of a wood-feeding higher termite (N. corniger). Conserved domains typical 
of the GH5 endoglucanase family were confirmed using PROSITE. In addition, a comparative modeling was 
performed using ITASSER and revealed important information about the protein structure and its function. The 
complete Cel26578 coding sequence was cloned into the plasmid pET-28a(+). The recombinant protein was 
expressed with an N-terminal 6xHis fusion tag and purified with immobilized metal affinity chromatography. A 
protein of 40 kDa, the expected molecular weight, was obtained and identified by SDS-PAGE. Endoglucanase 
activity of the purified enzyme was confirmed by hydrolysis of carboxymethylcellulose (CMC) and generation of 
reducing sugars. Zymography was performed in SDS-PAGE gels co-polymerized with CMC. The recombinant 
enzyme showed true endoglucanase activity and no activity on other substrates: beechwood xylan, Avicel and 
PNP-glucopyranoside. The protein reported here belongs to a cluster of GH5 endoglucanases from different gut 
termite microbiomes that have distinctive differences to other family members. These enzymes, adapted to very 
specific and regulated environments are very good candidates for cellulose degradation within the constraints of a 
biotechnological process. 
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In this study, we compared the bacterial gut microbiota of Cortaritermes fulviceps and Nasutitermes aquilinus 
(two termite species feeding on soil and wood, respectively) based on total DNA metagenomics sequencing 
analyses with the goal of finding novel enzymes with potential applications in bioethanol production. The Illumina 
sequencing of the total DNA extracted from the gut of both termites yielded 52 Gb of sequence reads. The reads 
were assembled into 86,012 and 72,572 contigs for C. fulviceps and N. aquilinus, respectively. Taxonomic 
classification of contigs was performed using KAIJU and corrected for reads numbers. In both termites, the 
dominant phylum was Spirochaetes, followed by Proteobacteria, Firmicutes, Bacteroidetes and Fibrobacteres in 
different proportions according to the termite genus with significant differences between phyla (P-value < 0.05). 
To investigate the functional diversity in the gut samples, the amino acid sequences were annotated using Prokka. 
After that, the pathway assignment of the predicted protein by KEGG showed that the majority of predicted ORFs 
were related to amino acid metabolism (AAM), and carbohydrate metabolism (CM) (~30%), followed by signal 
transduction with 10% of genes and energy metabolism with 8%. Interestingly, an inversion of frequencies for 
AAM and CM was observed. In C. fulviceps AAM prevailed whereas in N. aquilinus the CM was higher than the 
AAM, this could be related to their different diet. In addition, the other relevant metabolic routes remained 
relatively constant in both termites, which could indicate that the termites probably have a stable core of microbial 
metabolic functions. To further define the ability of the gut microbiota to degrade lignocellulose, the putative 
encoded protein sequences were screened using the Carbohydrate-Active Enzymes (CAZymes) catalogue with the 
dbCAN annotation web server. A total of 607 and 2,091 putative sequenced CAZymes were identified in the C. 
fulviceps and N. aquilinus gut samples corresponding to 117 and 160 different categories, respectively. Thirty-six 
sequences belonging to GH families involved in lignocellulose degradation were selected and comparative 
modeling of protein was performed using ITASSER. Modeling rounds showed a huge diversity of GH families 
and some of the 36 studied proteins did not reveal structural similarity with crystalized proteins deposited in 
Protein Data Bank. These results confirmed that metagenomics is a good source of new/novel enzymes. 
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The Green chemistry perception and Green engineering way of thinking have been considered, conceptual and 
methodologically, as fundamental basis for implementation of Eco-Sustainable Development Vision. Today, 
several organizations, universities and research centers have introduced the principles of Green Chemistry and 
Green Engineering in all curricula and scientific programs, including R & D projects at graduated level. In 
Ecuador, during 2012-2016, have been developed some attempts for organizing a National Programmatic Platform 
of Sustainable Chemistry and Applied Eco-sustainable Engineering. In this poster is shown a attempt to organize 
various principles of green chemistry and engineering and present them in a way that helps people to make their 
chemistry and engineering “greener” and more sustainable. 
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Viruses are the most abundant biological agents on the planet, many of them found in freshwater and marine 
environments (Fuhrman, 1999; Edwards and Rohwer, 2005). It is also known that marine environments cover at 
least three quarters of the planet, within this environment have described some regions with particular 
characteristics that prevent the subsistence of most organisms, these environments have been called extreme.  
The extreme environments include those with very high temperatures (55-121 ° C) or low (-2-20 ° C), high salinity 
(2-5M NaCl) and high alkalinity (pH above 8) or high acidity (lower pH of 4) (Ramirez et al., 2006).  It is 
worth noting that thanks to the work of metagenomics it has been possible to detect viral populations in these 
environments, and this viral population may be influencing the microbial abundance, microbial composition, 
genomic diversity and evolution in populations of these niches (Koonin et al., 2015). Therefore, in this study, we 
performed a comparison of aquatic extreme metagenomes, such as hydrothermal vents, hot springs, salty lakes, 
deep-sea floors from Metavir database (Roux et al, 2014), with the objective of observing the structure of viral 
community and the viral genomes that predominate in these environments and if these are shared despite being 
isolated of different geographic regions. In order to perform this analysis, the data of the available metagenomes 
were downloaded to date, and with these data, multivariate statistical analysis was performed in program R.  This 
analysis had the objective of clustering the viral communities, environment according to their similarity, and we 
find that the viruses that had been isolated from the same environments were grouped within the same clade 
according to the analysis, then the viruses which are developed in the same extreme conditions are shared despite 
the biogeographical barriers. With respect to virus diversity, we observed viruses of the order Caudovirales are 
ubiquitous in all ecosystems, as well as unclassified phagos; on the other hand, ssDNA viruses predominant in 
polar environments and deep-sea floors only, while in the saline environment were absent its presence. The same 
was true for viruses that have been identified in specific environments, such as the Sahara Lake virus. Therefore, 
the order Caudovirales, probably acquired genes that allow it to develop in various extreme environments, unlike 
other viruses. The environment where the viruses are developing limits the biological diversity of them, because 
not finding the same amount of virus, in the different extreme niches.  
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Halites are evaporitic rocks that can be found at the Atacama Desert and other natural salt flats (salars) elsewhere, 
made of more than 95% NaCl. Liquid water availability and high solar insolation are the major environmental 
limitations impose by the Atacama Desert to life forms. Halites can be proposed as the last refuge for microbial 
organisms living under these two restrictive conditions. Direct visualization plus microscopic and metagenomics 
studies have shown that halites are colonized by epilithic and endolithic microbial communities of unculturable 
members of the Archaea, Bacteria, and Eukarya domains. In the absence of regular precipitation events, halites 
provide liquid water to microorganisms by deliquescence of humid ambient air and by capillary condensation of 
water vapor within the porous network of the NaCl crystals structure, at RH values of ≥75% and as low as 50%, 
respectively. The deleterious effect of solar UV light is diminished by scytonemin. This chemically stable pigment 
is exclusively synthesized by cyanobacteria and accumulates at the outer layers of the cyanobacterium envelope. 
The scytonemin concentration at the epilithic community layer is nearly 10 times higher than the pigment content 
of the endolithic community, indicating a protective role of the cells located at the surface with respect to the 
endolithic members of the halite rocks. SGHI is the first Archaean strain isolated from endolithic communities 
colonizing halites at Salar Grande, Atacama Desert. It is a unicellular, mesophile, neutrophile and extreme 
halophilic archaeon that belong to the Haloterrigena genus. SGH1 shows optimal growth at 25-30% NaCl in the 
presence of 50 mM KCl. SGH1 accumulates bacterioruberin (BR), a C-50 xanthophyll, with four hydroxyl groups 
and 13 conjugated double bonds. BR in archaea cells may act as an antioxidant, a cell membranes stabilizer at high 
salinity, and a protector against UV light. The antioxidant activity of BR-SGH1 is higher than Trolox and beta-
carotene. Haloterrigena sp. SGH1 modulates BR content according to the external salt concentration (400 µg BR/g 
of lyophilized biomass, at 25% NaCl). All-trans-BR accounts for nearly 50% of total carotenoids. The genome of 
SGH1 has been sequenced and is under bioinformatic analysis.  
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Abstract: The brown alga Lobophora variegata J.V Lamoroux (Dictyotaceae) has been widely studied for its ecological 
role in nature, such as in the biosorption of heavy metal ions from aqueous solutions.1 Although there are comparatively 
few phytochemical studies on this alga, those that there are have led to a number of structurally interesting natural 
products,2 exhibiting significant biological activities including antibacterial.3 The Lobophora state suffers remarkably 
low levels of microbial infection and appears to act as a buffer against sea urchin domination trends.4 In the course of 
exploring interactions between these macroscopic alga and sea urchins, we initiated a phytochemical study of extracts 
from L. variegata with the aim of searching for bioactive metabolites. In the framework of the objectives of our research 
group,5,6,7 in this paper  we report the isolation and structure elucidation of ten new polyketides, along with the first 
naturally occurring related metabolites, were isolated from specimens of L. variegata collected on the Canary Islands. 
Their structures were determined by extensive spectroscopic methods. Lobophorol A showed significant antibacterial 
activity against Staphylococcus aureus.8 
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Proteolytic enzymes produced by microorganisms are one of the most used in a wide range of industries and 
biotechnological processes. Features such as their easy production, physicochemical and enzymatic characteristics, 
make them a target in the search of new enzymes. Halotolerant bacteria have a great potential, because extreme 
conditions in which grow permit them to produce enzymes with very stables and with high values of activity and 
therefore suitable for industrial procedures. The present work focuses on the study of the proteolytic enzymes 
produced by bacteria isolated from solar salt ponds in Cusco, Perú.  Bacterial halotolerant strains named N9 and 
N10 were studied, which previously were screened for proteolytic enzymes using different substrates. Then a 
protocol for obtaining proteases by excretion was carried out, different conditions of the culture medium were 
evaluated to improve the enzymatic production. The crude extracts obtained after culture were used to obtain 
proteolytic enzymes. Enzymatic activities of the proteases excreted by N9 and N10 strains were  
49.09 µ/mL/min and 140.45 µ/mL/min, respectively. Two proteases with 62 kDa and 24 kDa approximately were 
produced by N9 strain. Moreover, N10 strain produced two enzymes of 64 kDa and 26 kDa respectively. The 
identification was carried out through inhibition of activity in copolymerized substrates. It was found that N9 strain 
produced metalloproteases, serin proteases and aspartic proteases inhibited by EDTA, PMSF and Pepstatin, 
respectively. The crude extract of N10 strain mainly showed metalloproteases, followed by an enzyme that was 
inhibited by PMSF, Leupeptin and Pepstatin A, which indicated that it is serin-cystein-aspartic proteases.  
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Introduction. Nowadays azo dyes are used for various industrial applications, such as textile, paper, and printing. 
The textile industry is the main cause of dye contamination in aquatic bodies and land, and its dye contaminated 
effluents are not easy to degrade due to the dye’s high stability against light, oxygen and temperature1. Release of 
textile azo dyes to the environment is an issue that requires treatment because of its toxicity, carcinogenicity and 
mutagenicity, including their breakdown products2. There are different physical and chemical methods for dye 
remediation, such as adsorption on activated carbon, coagulation-flocculation and membrane filtration. However, 
these treatments have disadvantages like high cost, low efficiency, sludge generation and in some cases the 
generation of toxic compounds3. Microbial bioremediation could prove to be a sustainable solution to this problem 
due to its low cost, less sludge generation and high efficiency4. This study focuses on degradation of dyes by 
halophilic bacteria isolated from saline soils in Sonora, Mexico. 
Materials and methods. 32 strains previously isolated from saline soils were cultured in marine agar 
supplemented with 3% or 10% of NaCl, and 200 ppm of dye (Methyl red, Congo red and Victoria Blue). Plates 
were incubated at 37 °C for 20 days. Interaction between dye and bacteria was qualitatively analyzed. 
Results. After 20 days of incubation, some strains presented a decolorization or degradation of dye (Figure 1). 17 
bacteria presented activity for methyl red, 8 bacteria for Congo red and none for Victoria blue, as well as 10 
bacteria for Methyl red, 8 for Congo Red and none for Victoria Blue in plates containing 3% NaCl and 10% 
respectively.  
Conclusion. Halophilic bacteria capable of dye degradation/decolorization were isolated from saline soils at salt 
concentrations of 3% and 10% NaCl. Thus, these bacteria could prove an attractive option as bioremediation tools 
for toxic textile industry effluents. However, further research on physical parameters, such as salinity, pH, 
temperature, carbon and nitrogen sources that could enhance bacterial degradation of dyes, as well as the 
degradation mechanism is needed. 
References 
1) Marimuthu, S. Rajendran, M. Manivannan (2013). A review on bacterial degradation of textile dyes. J  Chem 

Chem Sci, 3, pp. 201-212. 
2) Suteu D, Zaharia C, Bilba D, Muresan A, Muresan R, Popescu A (2009). Decolorization wastewaters from the 

textile industry -physical methods, chemical methods. Industria Textila.;60:254-263. 
 
 
 
 
 
 
 
 



 

First International Symposium On Extreme Ecosystems and Extremophile Organisms 
Cuernavaca, Morelos Mexico 18-20 September 2017 

126 

Morphological characterization and ecological distribution of isolated 
tardigrades from bryophytes of some points of the south shetland islands and 

antarctic peninsula 
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maygb070695@gmail.com 
 
Tardigrades are microscopic invertebrate animals better known as "water bears", are present in very varied 
ecosystems, both marine and limnoterrestres in all altitudes and latitudes, as a result represent a very component 
Important of micrometazoaria biodiversity. Currently, there are two main classes of tardigrades: Eutardígrados 
and Heterotardígrados. Over the years, different studies have been analysing the ability of tardigrades to survive 
extreme conditions, allowing to deduce they enter a state of cryptobiosis and because of this capacity have become 
the object of study for research that seeks to find its biotechnological potential. Antarctica, is considered a strategic 
ecosystem for the study of ecological diversity of tardigrades, because of its extreme climatic conditions such as 
low temperatures or intense radiations. Therefore, this study seeks to realize the morphological characterization, 
diversity and distribution of tardigrades found in bryophytes of some points of the South Shetland Islands and the 
Antarctic Peninsula. For this, the samples were collected from different points of the South Shetland Islands and 
the Antarctic Peninsula, which are processed using the methods of direct analysis and filtration method with funnel 
for the collection of Tardigrades, To move on to the fixation stage. In order to carry out the morphological 
characterization of the tardigrades, aspects such as the oral cavity, claws, cuticle and the presence of eggs that help 
the taxonomic identification of the species are taken into account. So far, 4 samples of mosses have been analyzed 
from different points of the island of the Crescent, in which three families have been identified: Hypsibiidae, 
Macrobiotidae and Echiniscidae. Allowing to establish that Antarctica, houses different families, without leaving 
behind the possibility of finding a new one, due to its varied external conditions and by the diversity of the points 
in which the samples were taken. 
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The search for pharmacological activity from cyanobacteria has gained importance due to the interesting activities 
that some of its components have presented, which could give rise to new bioactive molecules with interest in 
pharmacology and biotechnology. The discovery of natural products of marine origin remains a thriving area of 
research. (Gaudêncio SP, et al., 2015). In this study the cytotoxicity of the cyanophyte lysate content on the 
microcrack Artemia was evaluated, with the interest of associating its molecular content with biologically active 
substances. A cell suspension was used in the Z8 medium for growth of cyanophytes, 15 days of culture. A 
methanol: dichloromethane (1: 2) solution was used, mixing under mild sonication until complete suspension was 
obtained, placed in an ice bath and then sonicated again at 60-90 sec at 40 ° C. The lysate is centrifuged to separate 
into two fractions: one aqueous and one methanolic. Each fraction (aqueous and organic) obtained after 
centrifugation was tested, in duplicate, at different concentrations against 10 nauplii of 24 h hatched saline A. The 
volumes of cyanobacteria extracts in the assay ranged from 10-100µL and the total reaction volume was 1.1ml 
through duplicate bioassays. Water and organic solvent were used as control, depending on the case. The plates 
were incubated at 25 ° C in illumination. After 24h, the number of nauplii killed per plaque was determined on 
both the sample plates and the control. The results are expressed as percentage of mortality, based on the controls 
used. 
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