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Monday November 9, 2009 
___________________________________________________________________ 
 

Session I. ATPases 
 

Chair: Lenin Domínguez Ramírez 
___________________________________________________________________ 
 

9:00 – 9:15 
 
 
 
 
 
9:15 – 9:30 
 
 
 
 
 
9:30 – 9:45 
 
 
 
 
9:45 – 10:00 
 
 
 
 
 
10:00 – 10:15 
 
 
 
 
10:15 – 10:30 
 
 
 
 
 

Karla M. González Reyes 
Caracterización de la actividad de hidrólisis de ATP de la 
ATPasa de H+ de la membrana plasmática de plantas mutantes 
en la vía de síntesis de esfingolípidos 
Departamento de Bioquímica, Facultad de Química – UNAM  
 
Ángel Andrade Torres 
Análisis molecular del dominio C-terminal de la ATPasa EscN 
del inyectisoma de Escherichia coli enteropatógena. 
Departamento de Genética Molecular, Instituto de Fisiología 
Celular – UNAM  
 
Edith Araceli Cano Estrada 
Estructura atípica de la ATP sintasa mitocondrial del alga 
incolora Polytomella sp. 
Instituto de Fisiología Celular – UNAM  
 
Alexa Villavicencio Queijeiro 
Caracterización parcial de la actividad hidrolítica de ATP de la 
F1Fo-ATP sintasa mitocondrial del alga incolora Polytomella sp. 
Departamento de Genética Molecular, Instituto de Fisiología 
Celular – UNAM  
 
Edgar Morales Rios 
La novedosa subunidad ζ de la ATP sintasa de Paracoccus 
denitrificans 
Departamento de Biología, Facultad de Química – UNAM  
 
Ilse Mariel Zarco Zavala 
Posible interacción del receptor a estrógenos mitocondrial con  el 
complejo F1Fo 
Departamento de Biología, Facultad de Química – UNAM  
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10:30 – 10:45 
 
 
 
 
 
 
 
10:45 – 11:00 

Adriana Muhlia Almazan 
Subunidades alpha y beta del complejo mitocondrial  F0F1-ATP 
sintasa del camarón blanco del pacifico Litopenaeus vannamei:  
secuencias del ADNc, filogenia y cambios en la cantidad relativa 
del ARNm por efecto de la hipoxia 
Laboratorio de Biología Molecular de Organismos Acuáticos - 
CIAD   
 
Break 

________________________________________________________________ 
 

Plenary Session I 
 

Chair: Salvador Uribe Carbajal 
___________________________________________________________________ 
 
11:00 – 12:00 
 
 
 
 
12:00 – 12:15 

 
Keith Garlid 
FALTA TRABAJO  
Department of Biology, Portland State University – EUA  
 
 
Break 

 

Session II. Membrane Proteins 
 

Chair: Jorge Ramírez Salcedo 
 

 

12:15 – 12:30 
 
 
 
 
 
12:30 – 12:45 
 
 
 
 
 
12:45 – 13:00 
 
 
 

 

Lenin Domínguez-Ramírez 
Estructura tridimensional de la proteína periférica de membrana 
sMmg1 de S. cerevisie mediante cristalografía electrónica 
bidimensional. 
UCDAVIS – EUA  
 
Eduardo Martínez Abundis 
Participación del poro de la transición de la permeabilidad 
mitocondrial y de los canales formados por Bax, en la 
liberación de citocromo c y la propagación de apoptosis 
Instituto Nacional de Cardiología 
 
Luis A. Luévano-Martínez 
Identificación de una proteína desacoplante (UCP) en Yarrowia 
lipolytica 
Instituto de Fisiología Celular – UNAM  
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13:00 – 13:15 
 
 
 
 
13:30 – 15:30 

Mercedes Esparza-Perusquía 
Identificación de las proteasas de las mitocondrias de la placenta 
humana 
Departamento de Bioquímica, Facultad de Medicina – UNAM 
 
Lunch 

 
__________________________________________________________________________________________________________________________________________________ 

 

Plenary Session II 
 

Chair: Guadalupe Guerra Sánchez 
__________________________________________________________________________________________________________________________________________________ 

 
15:30 – 16:30 

 
Meritxell Riquelme 
Dynamics and organization of cell-wall building vesicles in fungal 
cells 
Departamento de Microbiología – CICESE  

  
__________________________________________________________________________________________________________________________________________________ 

_______________________________________________________________ 
 

Session III. Electron-Transport Proteins 
 

Chair: Federico Martínez Montes 
_____________________________________________________________________________________________________________________________________________ 

 

16:30 – 16:45 
 
 
 
 
16:45 – 17:00 
 
 
 
 
17:00 – 17:15 
 
 
 
 
 
17:15 – 17:30 
 
 
 

 

Gloria Angélica Martínez Muñoz 
Expresión heteróloga y caracterización de la oxidasa alterna de 
Ustilago maydis 
Departamento de Bioquímica, Facultad de Medicina – UNAM  
 
Olga Beatriz Zurita Rendón 
Characterization of c3orf60 (NDUFAF3), a novel complex I 
(NADH ubiquinone oxidoreductase) assembly factor 
Montreal Neurological Institute 
 
Alejandra Jiménez Suárez 
Importación de las subunidades COX IIA y COX IIB de la 
citocromo C oxidasa en las mitocondrias del alga incolora 
Polytomella sp 
Instituto de Fisiología Celular – UNAM  
 
Juan Pablo Mayorga 
Estudio de los mecanismos de activación traduccional del mRNA 
de COX1 en mitocondrias de Saccharomyces cerevisiae 
Instituto de Fisiología Celular – UNAM  
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17:30 – 18:00 
 
 
 
18:00 – 18:15 
 

 
Karina Adames Beas 
Nitric Oxide Pathway & Oxidative Stress Research 
UNIPARTS 
 
Break 
 

 

Session IV  Biomembranes 
 

Chair: Isabel Baeza Ramírez 
_________________________________________________________________________________________________________________________________________________ 
 

18:15 – 18:30 
 
 
 
 
18:30 – 18:45 
 
 
 
 
18:45 – 19:00 
 
 
 
 
 
19:00 – 19:15 
 
 
 
 
 
19:15 – 19:30 
 

 

Marina Gavilanes Ruíz 
Influencia de los esfingolípidos en las proteínas de la membrana 
plasmática de plantas 
Departamento de Bioquímica, Facultad de Química - UNAM 
 
Luis España Mejía 
Participación de los TLR´S en el reconocimiento de lípidos con 
asociación de partículas lipídicas en liposomas 
Departamento de Bioquímica, ENCB – IPN 
 
Carlos Wong Baeza 
Aumento en la transfección genética in vitro e in vivo al inhibir 
la función lisosomal y aumentar la fusión de membranas y la 
expresión genética 
Departamento de Bioquímica, ENCB – IPN 
 
 

Maria Mirella Estrada Villagómez 
Influencia de la composición lipídica membranal en  
mitocondrias de hígado de rata y en la levadura Saccharomyces 
cerevisiae sobre la función mitocondrial 
IIQB - UMSNH 
 
Ángel de la Cruz Pech Canul 
La acil-coenzima A sintetasa SMc02162 desempeña una función 
importante en el reciclaje de ácidos grasos en Sinorhizobium 
meliloti 
Centro de Ciencias Genómicas – UNAM  
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Tuesday November 10,  2009 
___________________________________________________________________ 
 

Session V Enzymes and Cell Death 
 

Chair: Marina Gavilanes Ruiz 
___________________________________________________________________ 
 

9:00 – 9:15 
 
 
 
 

 
9:15 – 9:30 
 
 
 

 
9:30 – 9:45 
 
 
 

 
9:45 – 10:00 
 
 
 
10:00 – 10:15 
 
 

 
 
10:15 – 10:30 
 
 

 
10:30 – 10:45 
 
 

 
10:45 – 11:00 

Rosa Lidia Solís Oviedo 
Scanning mutagenesis identifies amino acid residues essential 
for the activity of phosphatidylcholine synthase from 
Sinorhizobium meliloti 
Centro de Ciencias Genómicas – UNAM  
 

María del Rocío Bautista Pérez 
Sphingomyelinase induce contraction in the isolated perfused 
kidney of rat 
Instituto Nacional de Cardiología 
 
Rogelio Morales Borges 
Immobilization of lipoxygenase from Penicillium camemberti on 
layered double hydroxide 
Departamento de Química - Universidad de Guadalajara 
 

Margarita Juárez Montiel 
La Dipeptidil Aminopeptidasa de Ustilago maydis 
Escuela Nacional de Ciencias Biológicas – IPN 
 
Manuel David Arellano Carrillo 
Effects of Diazinon and Alpha-cypermethrin of the Plasma 
Membrane Ca2+-ATPase (PMCA) 
Instituto de Ciencias Biomédicas – UACDJ 
 

Jessica Monreal-Flores 
La participación de HSP60 en la esteroidogénesis de placenta humana 
Departamento de Bioquímica, Facultad de Medicina – UNAM 
 

Alonso Zavaleta Fernández de Córdova 
Análisis del desempeño fotosintético en el proceso de muerte 
celular programada 
Departamento de Bioquímica, Facultad de Química – UNAM  
 

Break 
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___________________________________________________________________ 
 

Plenary Session III 
 

Chair: Soledad Funnes 
___________________________________________________________________ 

 

11:00 – 12:00 
 
 
 
 

12:00 – 12:15 

 

Johannes Hermann 
What mitochondria learned from their bacterial ancestors: Protein 
biogenesis in mitochondria 
Cell Biology, University of Kaiserslautern, Germany 
 

Break 

 

Session VI Signal Transduction 
 

Chair: Edmundo Chávez Cossío 
 

 
 

12:15 – 12:30 
 
 
 
 
12:30 – 12:45 
 
 
 
 
12:45 – 13:00 
 
 
 
 

 
13:00 – 13:15 
 

 
 
 

 
13:30 – 15:30 

 

Ana Martínez del Campo 
Caracterización de la vía de señalización quimiotáctica del 
sistema flagelar 2 de Rhodobacter sphaeroides 
Instituto de Fisiología Celular – UNAM 
 
Susana E. Frias González 
Inflamación y NF-kB en la adhesión célula tumoral-célula 
endotelial 
Escuela Nacional de Ciencias Biológicas – IPN 
 

Sauri Hernández Reséndiz 
El efecto del post-acondicionamiento contra el daño por 
reperfusión en corazones con hipertrofia: Cardioprotección 
mediada por Erk ½ 
Instituto Nacional de Cardiología 
 

Esperanza Mata Martínez 
Identificación de canales iónicos de la cascada de señalización 
del speract en microdominios de membrana espermatozoides de 
erizo de mar 
Instituto de Biotecnología – UNAM 
 

Lunch 
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_________________________________________________________________________________________________________________________________________________ 

Plenary Session IV 
 

Chair: Diego González Halphen 
__________________________________________________________________________________________________________________________________________________ 
 

15:30 – 16:30 
 

Jodi M. Nunnari 
How Mitochondria Divide and Fuse 
University of California, Davis, CA 

  

___________________________________________________________________________________________________________________________________________________ 

_______________________________________________________________ 
 

Session VII Mitochondrial Metabolism 
 

Chair: Xóchitl Pérez 
_____________________________________________________________________________________________________________________________________________ 
 

16:30 – 16:45 
 
 
 
 
 
16:45 – 17:00 
 
 
 

17:00 – 17:15 
 
 
 
 

17:15 – 17:30 
 
 
 
17:30 – 17:45 
 
 
 
 

17:45 – 18:00 
 
 

 
18:00 – 19:30 

 

Paulina Cortes Hernández 
Characterization of mitochondrial DRPs in Zebrafish: a novel 
vertebrate model to study mitochondrial dynamics 
Section of Molecular and Cellular Biology, University of 
California 
 

Natalia Pavón 
Influencia de las hormonas sexuales sobre la función mitocondrial 
Instituto Nacional de Cardiología 
 

Leobarda Robles Martinez 
Efecto en la función mitocondrial de Rhizopus stolonifer por la 
presencia del quitosano como agente de control natural 
Escuela Nacional de Ciencias Biológicas – IPN 
 

Angélica Ruiz Ramírez 
Estrés oxidativo en mitocondrias de corazón: Efecto de la edad 
Instituto Nacional de Cardiología 
 

Ixchel Osorio Paz 
Caracterización de la actividad mitocondrial en la retina de la rata 
Instituto de Fisiología Celular – UNAM 
 

Rebeca Milán Chávez 
Efecto del potasio en el mecanismo de síntesis de progesterona en 
las mitocondrias de la placenta humana 
Facultad de Medicina – UNAM 
 

Posters Session, Regency II  Room 
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___________________________________________________________________ 
 

Plenary Session VI 
 

Chair: Oscar Flores Herrera 
___________________________________________________________________ 
 
18:15 – 19:30 
 
 

 
Antonio Lazcano Araujo 
The origin and early evolution of life: did all start 
in Darwin’s warm little pond? 
Facultad de Ciencias – UNAM 

__________________________________________________________________________________________________________________________________________________ 
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Thursday November 12, 2009 
___________________________________________________________________ 
 

Session IX Membrane Proteins Function 
 

Chair: Norma Silvia Sánchez 
___________________________________________________________________ 
 

9:00 – 9:15 
 
 
 
 
9:15 – 9:30 
 
 
 
9:30 – 9:45 
 
 
 
 
 
9:45 – 10:00 
 
 
 
 
 
10:00 – 10:15 
 
 
 
 
10:15 – 10:30 
 
 
 
 
 
 
 
 

Paulina Aguilera-Alvarado 
Los transportadores de hexosas y sacarosa en maíz se encuentran 
regulados por hormonas y carbohidratos 
Departamento de Bioquímica, Facultad de Química – UNAM 
 
Javier Vargas Medrano 
Fosforilación del transportador de glicina tipo 1 
University of Texas at El Paso 
 
Alfredo Cabrera Orefice 
Un organelo halofílico: La transición de la permeabilidad en 
mitocondrias aisladas de la levadura Debaryomyces hansenii 
Departamento de Bioquímica, Instituto de Fisiología Celular – 
UNAM 
 
Christián Adrián Cárdenas Monroy 
Efecto del pH y los iones monovalentes en el transporte y 
metabolismo energético de Debaryomyces hansenii 
Departamento de Genética Molecular, Instituto de Fisiología 
Celular – UNAM 
 
Elizabeth Lira Silva 
Mecanismos de Resistencia a cromo en Euglena gracilis 
heterotrófica 
Instituto Nacional de Cardiología 
 
Fermín Pacheco-Moisés 
Cuantificación relativa de los complejos de la fosforilación 
oxidativa, proteína inhibidora IF1 y actividad de citocromo C 
oxidasa en cerebros de pacientes con la enfermedad de 
Alzheimer 
CUCEI – Universidad de Guadalajara 
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13:00 – 13:15 
 
 
 
 
 

13:30 – 15:30 

 
Mary Tania Pablo Arcos 
Construcción de liposomas catiónicos como productos 
antineoplásicos e inmunorreguladores y su posible uso para el 
tratamiento de cáncer cérvico uterino 
FES Zaragoza – UNAM  
 

Lunch  
 
__________________________________________________________________________________________________________________________________________________ 

 

Plenary Session VIII 
 

Chair: Bertha González Pedrajo 
__________________________________________________________________________________________________________________________________________________ 
 

15:30 – 16:30 
 

Manuel Miranda 
Regulation of activity of the dopamine and glycine transporters by 
post-translational modifications  
University of Colorado 

  
__________________________________________________________________________________________________________________________________________________ 

_______________________________________________________________ 
 

Session XI Respiratory Complexes 
 

Chair: Emma Berta Gutiérrez Cirlos 
__________________________________________________________________________________________________________________________________________________ 

 

16:30 – 16:45 
 
 
 
 

16:45 – 17:00 
 
 
 

17:00 – 17:15 
 
 
 
 

17:15 – 17:30 
 
 
 
 

 

Ana Paula García-García 
Caracterización de la actividad del complejo tipo bc de Bacillus 
subtilis (Firmicutes, Bacillaceae) con diferentes quinonas 
Unidad de Biomedicina, FES Iztacala – UNAM  
 

Angélica Zamudio Ochoa 
Buscando la función de la región carboxilo terminal de Pet309. 
Instituto de Fisiología Celular – UNAM 
 

Miguel Angel Shingú Vázquez 
La subunidad 1 de la citocromo c oxidasa (Cox1) contiene señales 
de autorregulación traduccional en su extremo carboxilo terminal 
Instituto de Fisiología Celular – UNAM 
 

Genaro Matus Ortega 
Existen nuevos super-complejos conactividad de NADH 
deshidrogenasa, succinato deshidrogenasa y citocromo c oxidasa 
en la mitocondria de Saccharomy cescerevisiae 
Departamento de Bioquímica, Facultad de Medicina – UNAM 
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17:30 – 17:45 
 
 
 
 
 

17:45 – 18:00 
 
 
 
 

18:00 – 18:15 

Sergio Guerrero Castillo 
Diferencias en la asociación de complejos respiratorios de 
Yarrowia lipolytica en respuesta a los requerimientos energéticos 
y caracterización de la interacción NDH2e-III-IV 
Instituto de Fisiología Celular – UNAM 
 

Rebeca Milán Chávez 
Efecto del potasio en el mecanismo de síntesis de progesterona en 
las mitocondrias de la placenta humana 
Facultad de Medicina – UNAM 
 

Break 
___________________________________________________________________ 
 

Session XII Microbial Physiology 
 

 Chair: Ricardo Jasso Chávez 
_____________________________________________________________________________________________________________ 
 

18:15 – 18:30 
 
 
 
 
 
18:30 – 18:45 
 
 
 
 
 

18:45 – 19:00 
 
 
 
 
 
 

19:00 – 19:15 
 
 
 

 
19:15 – 19:30 

 

Yael González Tinoco 
Motilidad dependiente de Na+ y H+ en el patógeno de coral 
Vibrio shilonii 
Departamento de Genética Molecular, Instituto de Fisiología 
Celular – UNAM 
 

Mariana Romo Castillo 
Importancia de la proteína Orf15 durante el proceso de secreción 
de proteínas del sistema tipo III en Escherichia coli 
enteropatógena 
Instituto de Fisiología Celular – UNAM 
 

Antonio Peña Díaz 
Estimación del potencial eléctrico de la membrana plasmática en 
células de Saccharomyces cerevisiae; estudio comparativo de 
indicadores, métodos y resultados 
Departamento de Genética Molecular, Instituto de Fisiología 
Celular – UNAM 
 

Norma Silvia Sánchez 
Efecto de la amiodarona en la homeostasis del K+, EL pH interno 
y el Ca2+ de Saccharomyces cerevisiae 
Departamento de Genética Molecular, Instituto de Fisiología 
Celular – UNAM 
 

Clausura 



 
 
 
 
 
 
 

 
 
 

 
 
 

 
 

Abstracts 
Plenary Session 
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Aztec Arithmetic with Fractional Units in Land Surveying 

 

Ma. del Carmen Jorge y Jorge 
Instituto de Investigaciones en Matemáticas Aplicadas y Sistemas. UNAM 
 
The codices Vergara and Santa Maria Asuncion are prehispanic pictorial 
documents from the Texcoco area in the Valley of Mexico belonging to the 
Aztec-Acolhua culture. These codices  contain population census grouped by 
household and each household has registers for all their land fields indicating the 
soil type,  perimeter and area of each of them. All together, the codices  contain 
information of over 2000 agricultural fields. The perimeter records of the fields also 
show some glyphs, different from their dots and lines numerical notation, that 
represent fractional units of length.In this talk we answer the following questions: 
How did the Acolhuas calculated the areas of the fields from the perimeter 
measurements? What are the values of the fractional glyphs? Did they use fractions 
in the area computation? 
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Dynamics and organization of cell-wall building vesicles 

in fungal cells 
 

Riquelme, Meritxell 
Departamento de Microbiología. Centro de Investigación Científica y de Educación 
Superior de Ensenada, CICESE. Km. 107 Ctra. Tijuana-Ensenada, 22860 Ensenada, Baja 
California, México. Tel. 646-1750500 ext. 27061.  riquelme@cicese.mx 

 

Hyphae of filamentous fungi elongate by polarized apical growth. The enzymes 
responsible of the synthesis of the main structural polysaccharides of the cell wall, 
chitin and glucans, are transported along the hyphae in secretory vesicles until they 
reach the apex. There they concentrate temporarily at the Spitzenkörper (Spk), an 
apical body that determines hyphal growth and morphogenesis. Previous studies 
have demonstrated that chitin synthase (CS) activity is associated to chitosomes 
(microvesicles 50-70 nm in diameter), whereas ß-1,3-glucan synthase is associated 
to macrovesicles. It is unknown whether these different types of vesicles follow 
similar traffic pathways along the hyphae. One of our research objectives is to study 
vesicle traffic and analyze their role during cell wall formation in the model fungus 
Neurospora crassa. We have labeled with fluorescent proteins several cell-wall 
building enzymes and have followed their trajectory in growing hyphae of N. crassa 
by using fluorescence microscopy. We found that the chitin synthases analyzed 
(CHS-1, CHS-3, CHS-5 and CHS-6) localize at the Spk; whereas GS-1, presumably 
a component of the ß-1,3-glucan synthase complex which is necessary for glucan 
synthase activity, localizes at the external layer of the Spk. At the subapex, CHS-
GFP fluorescence was observed in globular bodies that disintegrate into vesicles or 
groups of vesicles as they advanced. In distal regions, CHS-GFP was found in a 
network of tubular endomembrane, spherical vacuoles and septa. By TIRF 
microscopy we observed the movement of particles labeled with GFP. In subapical 
regions, GS-1-GFP elucidated discrete structures that moved in an ordered manner 
in an anterograde and retrograde fashion. Benomyl treatment showed that both 
CHS-1-GFP and GS-1-GFP accumulated at the hyphal apex independently of the 
microtubular cytoskeleton.  

In addition, we found that several components of the exocyst (SEC-3, SEC-5, 
SEC-6, SEC-8 y SEC-15), an octameric complex that mediates the tethering 
between secretory vesicles and the plasma membrane prior to SNAREs 
recognition, tagged with GFP accumulated in a delimited region of the plasma 
membrane in the apical dome.  
Collectively, these results suggest that: 1) at the Spk there is a stratification of the 
machinery responsible for cell wall formation, 2) wall-building vesicles move along a 
microtubule independent cytoskeleton, and 3) the exocytosis of vesicles contained 
at the Spk occurs in a very specific area of the hyphal apex. 
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What mitochondria learned from their bacterial ancestors: 
Protein biogenesis in mitochondria 

 
Johannes Herrmann 
Cell Biology, University of Kaiserslautern, Germany 
 
In the bacterial periplasm and in the ER of eukaryotic cells, sulfhydryl oxidases 
catalyze the formation of disulfide bridges between cysteine residues in order to 
induce or stabilize protein folding. In contrast, other cellular compartments are 
assumed to be generally counteracting the formation of disulfide bridges to maintain 
proteins in a reduced state.  
 
It therefore was completely unexpected when recently a machinery was identified in 
the intermembrane space of mitochondria - the compartment that phylogenetically 
originated from the bacterial periplasm - that catalyzes the oxidative folding of 
proteins. This machinery that is vital for protein translocation of certain cysteine-
containing precursor proteins consists of two components which are highly 
conserved and essential for viability: The import receptor Mia40 contains a pattern 
of invariant cysteine residues. In the active Mia40 protein, these residues are 
present in an oxidized state and form disulfide bridges. Upon translocation of a 
precursor protein across the TOM translocase of the outer mitochondrial 
membrane, these disulfide bridges are reshuffled in the way to covalently link these 
incoming polypeptides to Mia40. The imported proteins are subsequently released 
from Mia40 in an oxidized, stably folded state. Since only unfolded proteins can 
traverse the TOM channel, this irreversibly traps the imported proteins in the 
mitochondria. In order to re-oxidize the Mia40 receptor, the intermembrane space 
harbors a sulfhydryl oxidase named Erv1. This enzyme directly interacts with Mia40 
and maintains it in an oxidized, active state. 
 
Thus, the principle to oxidize proteins was presumably conserved from the bacterial 
periplasm to the intermembrane space of mitochondria, but this system was 
adapted during evolution so that it now mediates the vectorial translocation of 
proteins from the cytosol into the organelle.  
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How Mitochondria Divide and Fuse 

 
J. Nunnari 
University of California, Davis, Davis, CA 
 
Mitochondria are essential organelles that perform a myriad of tasks within 
eukaryotic cells.   Unlike their bacterial ancestors, they are not discrete entities; 
rather, isolated organelles are transient and are in constant communication with 
each other via fusion.  Mitochondrial division antagonizes fusion and together these 
events fundamentally serve to create a compartment that is connected and thus 
functional, yet able to be distributed via transport on cytoskeletal networks. In 
mammals, additional roles for mitochondrial fusion and division proteins have 
evolved by virtue of their integration with cellular signaling networks.  The best 
characterized is cell death, where these proteins directly modulate mitochondrial 
dependent apoptosis. Mitochondrial division and fusion are mediated by the action 
of highly conserved dynamin-related proteins (DRPs) that, through their ability to 
self-assemble and hydrolyze GTP, control membrane remodeling events. We have 
developed experimental systems to elucidate how DRPs function to divide and fuse 
mitochondria as well as to uncover the mechanisms involved in the regulation of 
these events in cells. 
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Caracterización de la actividad de hidrólisis de ATP de la ATPasa 
de H+ de la membrana plasmática de plantas mutantes en la vía de 

síntesis de esfingolípidos 
 

González Reyes Karla, Vázquez Vázquez Christian A, Enríquez Arredondo M del 
Consuelo, Sánchez Nieto Sobeida y Gavilanes Ruíz Marina 
Laboratorio 101, Conjunto E, Dpto. de Bioquímica, Facultad de Química, UNAM. México, 
D.F. Tel. 56225376. Correos-e: karliuxiq@hotmail.com, gavilan@servidor.unam.mx 
Abstract 
The plasma membrane H+-ATPase transports H+ outside the plant cells in a 
vectorial process that is coupled to the reaction of ATP hydrolysis. This transport is 
necessary to promote essential plant activities such as cell nutrition, cell elongation, 
pH homeostasis and stomata opening. We have transgenic plants that have 
been genetically modified in order to decrease the expression of the first enzyme of 
sphingolipid synthesis. We have found that purified plasma membranes from these 
plants show an ATP hydrolysis higher than membranes from the control plants. 
Kinetics of the enzymes with such behaviors has been studied. Our results 
contribute to the elucidation of the amphipathic role of the enzyme (in special of the 
sphingolipids) to its catalytic properties. 
 
Análisis molecular del dominio C-terminal de la ATPasa EscN del 

inyectisoma de Escherichia coli enteropatógena 
 
Ángel Andrade, Miguel A Díaz-Guerrero, Meztlli O Gaytán, Norma Espinosa y 
Bertha González-Pedrajo 
Departamento de Genética Molecular, Instituto de Fisiología Celular, UNAM. Apartado 
postal 70-243, México D.F., 04510. Tel (5255) 56225965. aandrade@ifc.unam.mx  
Abstract 
Many bacterial pathogens use a type III secretion system (T3SS) to inject virulence 
effector proteins into eukaryotic cells, disrupting different cellular functions and 
enabling disease progression. The injection of these effectors is dependent on a 
specialized ATPase associated with the T3SS. Previously we reported the 
enzymatic characterization and oligomerization properties of EscN, the 
enteropathogenic Escherichia coli type III ATPase. In this work, through multiple 
sequence alignment of different T3SS ATPases, we identified several C-terminal 
highly conserved residues. Conserved C-terminal residues of EscN were subjected 
to site-directed mutagenesis and their functional relevance was confirmed by 
complementation tests. We have isolated several EscN loss-of-function mutants 
and our results indicate that C-terminal mutations in EscN are still able to interact 
with a chaperone-effector complex. Therefore, their loss-of-function could be due to 
a failure to interact with some other T3SS components. 
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Estructura atípica de la ATP sintasa mitocondrial del  

alga incolora Polytomella sp. 
 
Cano Estrada Edith  Araceli1, Vázquez Acevedo Miriam1, Wilkens Stephan2, 
González Halphen Diego1*. 
1Instituto de Fisiología Celular, UNAM, Apartado Postal 70-243, Delegación Coyoacán, 
04510 México D.F., Tel. 56225620; Fax 56225611; E-mail: ecano@ifc.unam.mx 
2Department of Biochemistry & Molecular Biology, SUNY Upstate Medical University, 
Syracuse, New York 13210 
Abstract 
Mitochondrial F1FO-ATP synthase of Chlamydomonas reinhardtii and Polytomella 
sp. is a dimer of 1,600,000 Da. In both algea the enzyme lacks the classical 
subunits that constitute the peripheral stator-stalk as well as those involved in the 
dimerization of the fungal and mammal complex. Instead, it contains nine novel 
polypeptides named ASA1 to 9. 
The dissociation profile of the Polytomella enzyme at high-temperatures and cross-
linking experiments suggest that some of the ASA polypeptides constitute a stator-
stalk with a unique architecture, while others may be involved in the formation of a 
highly-stable dimeric complex. The algal enzyme seems to have modified the 
structural features of its surrounding scaffold, while conserving almost intact the 
structure of its cataliticsubunits 
 

Caracterización parcial de la actividad hidrolítica de ATP de la 
F1Fo-ATP sintasa mitocondrial del alga incolora Polytomella sp. 

 
Villavicencio Queijeiro Alexa1; Vázquez Acevedo Miriam1; Gavilanes Ruiz Marina2;  
González Halphen Diego1 
1Departamento de Genética Molecular, Instituto de Fisiología Celular, UNAM  
2Departamento de Bioquímica, Facultad de Química, UNAM Apartado Postal 70-600, 
Delegación Coyoacán, 04510 México D.F., México.queijeiro@ifc.unam.mx 
Abstract  
Mitochondrial F1Fo-ATP synthase of chlorophycean algae is a stable dimeric 
complex of 1,600 kDa. It lacks the classic subunits that constitute the peripheral 
stator-stalk and the orthodox polypeptides involved in the dimerization of the 
complex. Instead, it contains nine polypeptides of unknown evolutionary origin 
named ASA1 to ASA9. The isolated enzyme exhibited a very low ATPase activity 
(0.03 Units/mg), that increased upon heat treatment, due to the release of the F1 
sector. Oligomycin was found to stabilize the dimeric structure of the enzyme, 
providing partial resistance to heat dissociation. 
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La novedosa subunidad ζ de la ATP sintasa de Paracoccus 

denitrificans 
 
Morales-Ríos Edgar y García-Trejo José de Jesús 
Departamento de Biología. Edificio F. Facultad de Química. Universidad Nacional 
Autónoma de México. Teléfono: 56223822 e-mail: edymors@gmail.com 
Abstract 
The F1F0 and F1-ATPase complexes of Paracoccus denitrificans were isolated for 
the first time. We found a novel low molecular weight protein bound to the native 
enzyme which inhibits the F1F0 and F1-ATPase activities of P. denitrificans. This 11 
kDa protein, so-called the ζ subunit, was also found in Rhodobacter sphaeroides 
associated to its native F1F0-ATPase and the locus is present in at least 106 
species of the class Alphaproteobacteria of which a phylogenetic tree was 
constructed. The ζ subunit exhibit sulfite-dependent movements as evidenced by 
DSP crosslinkings. Taken together, the data unveil a novel inhibitory mechanism 
exerted by this ζ subunit on the F1F0-ATPase nanomotor of P. denitrificans and 
closely related Alphaproteobacteria. 
 

Posible interacción del receptor a estrógenos mitocondrial 
con el complejo F1F0 

 
Zarco Zavala Ilse Mariel*, Torres Larios Alfredo+,  García Trejo José de Jesús*  
Departamento de Biología, Facultad de Química*. Instituto Fisiología Celular+ UNAM. 
Circuito interior s/n. Ciudad Universitaria. CP 40510, México, D.F. Tel. y Fax 56223822. 
email: ilsemarielit@gmail.com  
Abstract 
Steroid hormones are major regulators of metabolism, growth and differentiation; 
They exert their biological effects through estrogen receptors (ERs), which are 
ligand-activated nuclear transcription factors. Recent evidence supports the  
localization of these receptors in mitochondria, where they produce specific effects 
on proteomic and ultrastructure of the organelle; nevertheless the mechanism by 
which they act is not fully understood. We have  identified   the interaction between 
the ER´s and the enzymatic mitocondrial complex V, by western blot technique of 
solubilized mitocondrial bovine heart and from inmunoprecipitated F1F0 protein of 
monoclonal antibody 12F4AD8AF8. Results of these analyses open a on new 
perspective the mechanism of action of steroid hormones over mitochondrial 
metabolism and structure. 
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Subunidades alpha y beta del complejo mitocondrial  FOF1-ATP 
sintasa del camaron blanco del pacifico Litopenaeus vannamei:  

secuencias del ADNc, filogenia y cambios en la cantidad  
relativa del ARNm por efecto de la hipoxia 

 
Adriana Muhlia-Almazán1, Fernando-Luis García-Carreño2, Arlett Robles-Romo2, 
Oliviert Martínez-Cruz1, Alejandro Varela-Romero3 
1Laboratorio de Biología Molecular de Organismos Acuáticos. Centro de Investigación en 
Alimentación y Desarrollo (CIAD), Carretera a La Victoria Km 0.6, Apdo Postal 1735, 
Hermosillo, Sonora 83000, México. Tel. (662) 2892400 ext 504. amuhlia@ciad.mx 
2Laboratorio de Bioquímica. Centro de Investigaciones Biológicas del Noroeste (CIBNOR), 
Mar Bermejo 195, Col. Playa Palo de Santa Rita, Apdo. Postal 128, La Paz, Baja California 
Sur 23090, México  
3Departamento de Investigaciones Científicas y Tecnológicas de la Universidad de Sonora. 
Apdo. Postal 1819, Blvd. Luis Encinas y Rosales s/n. Hermosillo, Sonora, 83000, México. 
Abstract 
Since there are no reports about genes and proteins from the mitochondrial 
complex FOF1-ATP synthase and their subunits in crustacean species, we obtained 
and characterized the cDNA sequences from both, alpha and beta subunits in the 
whiteleg shrimp Litopenaeus vannamei, and analyzed the phylogenomic 
relationships among shrimp and other invertebrate and vertebrate species. We also 
investigated the effect of hypoxia in the mRNA relative amounts of both subunits 
from gills and pleopods of shrimp. The cDNA sequences of atp and atp subunits 
were1653 and 1792 bp long, respectively and showed high identity percentages 
with those of invertebrates mainly insect species. The mRNA concentrations from 
both subunits, showed significant changes at different oxygen concentrations 
evaluated; the results suggest a tissue specific regulation of both subunits 
according to the metabolic state of the tissues. 
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Estructura tridimensional de la proteína periferica de membrana 

sMmg1 de S. cerevisie mediante 
 cristalografia electroníca bidimensional 

 
Lenin Dominguez-Ramirez1 , Rachel M DeVay1, , Laura L Lackner1, Suzanne 
Hoppins1, Henning Stahlberg2, and Jodi Nunnari1 
1Molecular and Cellular Biology, College of Biological Sciences, University of California at 
Davis. 1 Shields Ave. Davis, CA 95616, jdoming@ucdavis.edu 
2C-CINA at the University Basel, Switzerland 
Abstract 
Mitochondria are dynamic organels that suffer fusion and fission events that 
remodel their ultrastructure. At least two dynamin-related proteins (DRP) are 
essential for inner mitochondrial membrane fusion: Fzo1(yeast)/Mfn1-
Mfn2(mammals) and Mgm1(yeast)/Opa1(mammals). Fzo1-Mfns posses two 
transmembrane domains, a coiled-coil domain and a GTPase domain. The latter is 
critical for its function. However, Mgm1/Opa1 is present in the cells in two isoforms: 
a long version (l-), which is anchored to the membrane through its N- terminus, and 
a short from (s-), that lacks this transmembrane domain. To gain insight into the 
mechanism by which Mgm1 mediates membrane fusion we obtained 2D crystals of 
s-Mgm1 in the presence of a lipid monolayer. 
 

Participación del poro de la transición de la permeabilidad 
mitocondrial y de los canales formados por Bax, en la liberación 

de citocromo c y la propagación de apoptosis 
 
E Martínez Abundis1, N Gómez Crisostomo2, E Zapata2, R López Marure2, C 
Zazueta1 
Departamentos de Bioquimica1 y de Biología Celular2. Instituto Nacional de Cardiología 
Ignacio Chávez 
Abstract 
Bax protein is able to form transmembrane pores large enough for cytochrome c 
release. Besides, Bax induces the opening of the mitochondrial permeability 
transition pore (mPTP). Although these two different effects have been 
demonstrated, there is not a differential study to understand whether one of them 
predominate in the same system. 
Therefore, we induced apoptosis in MCF7 cells and evaluated the protective effects 
of the mPTP inhibitor cyclosporine A and Bax channel blocker on cell death and 
cytochrome c release. Our results indicated mPTP activation is the predominant 
pathway to Bax-induced cyt c release from MCF7 mitochondria, although Bax 
channels formation is a complementary mechanism that occurs may be to ensure 
the spread of mitochondrial proapoptotic factors. 
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Identificación de una proteína desacoplante (UCP) en 
 Yarrowia lipolytica 
 
Luis A Luévano-Martínez,+, Eva Moyano, Mario García de Lacoba*, Eduardo Rial*1 
and SalvadorUribe-Carvajal+2 
+ Instituto de Fisiología Celular, Universidad Nacional Autónoma de México. Mexico City, 
Mexico. * Centro de Investigaciones Biológicas-CSIC. Ramiro de Maeztu 9, 28040, Madrid, 
Spain 
Abstract 
Uncoupling proteins are mitochondrial carriers distributed throughout the eukaryotic 
kingdoms. While genes coding for UCPs have been identified in plants and animals, 
evidences for the presence of UCPs in fungi and protozoa are only functional. We 
report that in Yarrowia lipolytica there is a fatty acid-promoted and GDP-sensitive 
uncoupling activity indicating the presence of a UCP. The UCP activity is higher in 
the stationary phase than in the mid-log growth phase. The search on the Y. 
lipolytica genome led to the selection of the two genes, XP_503525 and 
XP_500457, with homology to a UCP. These genes were cloned and expressed in 
S. cerevisiae and the resulting phenotype was analyzed. Mitochondria isolated from 
yeasts expressing XP_503525 showed characteristic of a UCP. 
 

Identificación de las proteasas de las mitocondrias 
de la placenta humana 

 
Mercedes Esparza-Perusquía1, Sofía Olvera-Sánchez1, Héctor Flores-Herrera2, 
Oscar Flores-Herrera1 y Federico Martínez1 
1. Departamento de Bioquímica, Facultad de Medicina, UNAM. Circuito Escolar, Ciudad 
Universitaria, Apdo. Postal 70-159. 04510, México, D.F. Tel.:56232168. Fax: 5616 2419. 
perusquia@bq.unam.mx 
2. Departamento de la Subdirección de Investigación Biomédica, Instituto Nacional de 
Perinatología 
Abstract  
 The system of cholesterol transport between mitochondrial membranes of 
human placenta is unknown. However, similar to other steroidogenic tissues has 
been proposed that transport is mediated by different proteins. It is suggested that 
MLN64 protein is involved in this process.  
 MLN64 has a molecular weight of approximately 54 kDa, and it must be 
hydrolyzed and released into the cytoplasm as a 30 kDa active form. It was 
suggested that is associated with the transport of cholesterol into the mitochondrial 
membrane and thus lead the process of steroidogenesis in human placenta.  
 Nevertheless, the activation of MLN64 is a protease dependent process; the 
identity of the mitochondrial proteases from human placenta is unknown. The 
objective of this study is to determine the presence and identity of the mitochondrial 
proteases and its possible participation in the placental steroidogenesis. 
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Expresión heteróloga y caracterización  

de la oxidasa alterna de Ustilago maydis 
 

Gloria Angélica Martínez Muñoz y Juan Pablo Pardo Vázquez 
Departamento de Bioquímica de la Facultad de Medicina, UNAM 
México D.F. 04510, Tel. 56232510 
gloria_martinez2006@yahoo.com.mx y pardov@laguna.fmedic.unam.mx 
Abstract 
We are interested in the purification and characterization of alternative oxidase 
(AOX) in Ustilago maydis, which is perhaps the best-known smut that also has 
become a model for this group of fungi. By other hand, AOX is a cyanide resistant 
alternative terminal oxidase that couples the oxidation of ubiquinol to the complete 
reduction of oxygen to water and coexists in that fungus with the conventional 
cytochrome c oxidase. We have found the conditions for an excellent heterologous 
expression of U. maydis AOX in Escherichia coli. AOX protein was expressed in 
BL21-DE3 strain by using pET28a plasmid containing a construction IPTG 
inducible, which also adds a polyhistidine residue to the expressed protein that will 
allow its purification through a Ni2+ column. In addition, AOX activity could be 
observed by oxygen consumption assay in the recombinant cells which, normally 
sensitive to cyanide, after IPTG-induction turned out resistant to this compound. 
This work offers the conditions for future studies of purification and characterization 
of U.maydis AOX that will offer a better understanding about the role of this protein. 

 
Characterization of c3orf60 (NDUFAF3), a novel Complex I (NADH 

ubiquinone oxidoreductase) assembly factor 
 

Olga B Zurita Rendón, Eric A Shoubridge 
Montreal Neurological Institute & Department of Human Genetics, McGill University, H3A 
2B4, Montreal, QC, Canada Tel 001  514 398 8523 Fax 001 514 398 1509 
olga.zuritarendon@mail.mcgill.ca 
Abstract 
Complex I (NADH:ubiquinone oxidoreductase) is a large multimeric enzyme 
complex of the mitochondrial respiratory chain. Deficiencies in the function of 
complex I are the most common cause of mitochondrial disease in infants. 
Nevertheless its assembly pathway is poorly understood. To date, only six genes 
involved in complex I biogenesis have been identified. In this work we show that 
previously uncharacterized complex I assembly factor c3orf60 (NDUFAF3) localizes 
to the mitochondria and is involved in complex I early and late complex I assembly 
steps, probably regulating ND1 topology in the inner mitochondrial membrane. 

 
 



SESSION III ELECTRON-TRANSPORT PROTEINS, MONDAY 
 

 

XVI Congreso de Bioenergética y Biomembranas 
 

40

Importación de las subunidades COX IIA y COX IIB  
de la citocromo C oxidasa en las mitocondrias  

del alga incolora Polytomella sp. 
 

Alejandra Jiménez Suárez1, Miriam Vázquez Acevedo1, Andrés Rojas1,  Salvador 
Uribe Carbajal1, Diego González Halphen1 
1Instituto de Fisiología Celular, Universidad Nacional Autónoma de México, Circuito 
Exterior S/N Ciudad Universitaria, Coyoacán, 04510 México D.F. Tel. (01 55) 5622 5620, 
bq_alejandra@yahoo.com.mx 
Abstract 
 Polytomella sp. is a colorless alga that lacks the cox2 gene in the mitochondrial 
genome that encodes the essential subunit COX II of cytochrome c oxidase. This 
gene is present in the nuclear genome divided into cox2a and cox2b. These genes 
are transcribed and translated independently in the cytoplasm, and they must enter 
the mitochondria and insert into the inner mitochondrial membrane. The cox2a gene 
encodes the protein COX IIA whereas the gene cox2b encodes COX IIB.  
This paper attempts to determine the in vitro import route of these two proteins. It 
has been found that COX IIB enters to the intermembrane space without requiring 
an electrochemical gradient, it may interact with the C-terminal of COX IIA to form 
the heterodimer subunit II of the cytochrome c oxidase. COX IIA has a large 
mitochondrial-targeting sequence suggesting its entry into the mitochondrial matrix, 
the process of its mitochondrial-targeting sequence and its subsequent insertion 
into the inner membrane. 

 
Estudio de los mecanismos de activación traduccional del mRNA 

de COX1 en mitocondrias de Saccharomyces cerevisiae 
 
Juan Pablo Mayorga1, Xochitl Pérez-Martínez1 
1 Instituto de Fisiología Celular. UNAM. Universidad 3000. Col. Copilco El Alto. C.P. 04510 
Del. Coyoacán. Tel. 56225662. E-mail: pas.sago@hotmail.com 
Abstract 
The Pet309, Mss51 and Cox24 proteins specifically active translation of the 
mitochondrially encoded COX1 mRNA. We reduced the amount of these proteins to 
one half by deleting in diploids one copy of each activator gene. We observed that 
Cox24, Mss51 and Pet309 limit the translation of the COX1 mRNA. However, in a 
diploid with both, one half of Pet309 and one half of Mss51 we observed an effect of 
addition, indicating that these activators perform translation by diferent vias. In 
contrast, a diploid with one half of Cox24 and Pet309, or with one half of Cox24 and 
mss51 showed a similar phenotype as the single gene deletion diplods, indicating 
that Cox24 belongs to both the Mss51 and Pet309 via. 



SESSION IV BIOMEMBRANES, MONDAY 
 

XVI Congreso de Bioenergética y Biomembranas 
 

41

 
Influencia de los esfingolípidos en las proteínas de la membrana 

plasmática de plantas 

Gavilanes Ruíz Marina1, Ponce Leyva M Guadalupe*1, Meza Bernal Lizeth*1, 
Carmona Salazar Laura1, Enríquez Arredondo M Consuelo1, Chen Ming2, Gutiérrez 
Nájera Nora A3 y Cahoon B Edgar2   
1Laboratorio 101, Conjunto E, Dpto. de Bioquímica, Facultad de Química, UNAM. Cd. 
Universitaria, Coyoacán, 04510. México, D.F., México.  
2Center for Plant Science Innovation & Department of Biochemistry, University of 
Nebraska-Lincoln, E318 Beadle Center, 1901 Vine St. Lincoln, NE 68588, E.U.  
3Unidad de Proteómica Médica, Instituto Nacional de Medicina Genómica. Periférico Sur 
No. 4124, Torre Zafiro II, Piso 6 Col. Ex Rancho de Anzaldo, Álvaro Obregón, 01900. 
México, D.F., México.  Tel. 56225376. Correo-e: gavilan@unam.mx 
* MGPL y LMB contribuyeron igualmente a este trabajo 
Abstract 
Recent studies have revealed that sphingolipids are present in plants with an 
enormous diversity and in large amounts; however, the functional meaning of these 
features has just started to be deciphered. One sphingolipid role is to serve as 
structural blocks of plant membranes and of their microdomains. Therefore, the 
influence of these lipids in the function of membrane proteins deserves 
investigation. We describe the effects of sphingolipids on the activity of the plasma 
membrane H+-ATPase using Arabidopsis mutants in sphingolipid synthesis. The 
results indicate that qualitative and quantitative changes in membrane sphingolipids 
affect the activity of the enzyme. 

 
Participación de los TLR´S en el reconocimiento de lípidos con 

asociación de partículas lipídicas en liposomas 
 
España-Mejía Luis*; Alcántara-Farfán Verónica; Ibáñez-Hernández Miguel Ángel; 
Wong Carlos y Baeza Isabel 
IPN-ENCB, Prol. Carpio y Plan de Ayala s/n Colonia Santo Tomás cp 11340 México D.F., 
Departamento de Bioquímica, Laboratorio de Biomembranas, Tel/fax. 57296000 ext. 62326 
*lemej1@hotmail.com 
Lipidic particles are molecular associations different from the lipidic bilayer, they are 
in natural and transitory form in cellular membranes. Nevertheless, when they 
become permanent are immunogenic and the production of antibodies against 
these lipidic associations is induced. Our group of investigation has detected these 
type of antibodies in an experimental model of lupus in mice BALB/c and NIH, as 
well as in the serum of patients with systemic erythematous lupus. In the present 
work we analyzed the participation of the receptors type TOLL of the innate immune 
system, since the mechanism of recognition of lipids associated in lipidic particles is 
not yet known, as well as the later production of the antibodies antiparticles. 
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Aumento en la transfección genética in vitro e in vivo al inhibir la 
función lisosomal y aumentar la fusión de membranas y la 

expresión genética 
 
Carlos Wong-Baeza; Israel Bustos; Juan Manuel Serna; Alonso Tescucano; 
Verónica Alcántara-Farfán; Miguel Ibáñez-Hernández; Carlos Wong e Isabel Baeza 
Departamento de Bioquímica de la Escuela Nacional de Ciencias Biológicas (IPN). 
Prolongación de Carpio y Plan de Ayala s/n. c.p. 11340. D.F. México 
Abstract 
To increase the efficiency of the transfection with lipoplexes, which is generally low 
(20-25%), we use a mixture of the fusogenic chloropromazine or procainamide, the 
lysosomotropic chloroquine, and the inductor of gene expression and cell division 
spermidine. The gene transfection of the cell lines HEK293 and C33-A, or BALB/c 
mice with Lipofectamine/pRSVgal or Lipofectamine/pIRES2-EGFP were analized. 
In vitro transfection increased 3.5 to 5 times with the mixture of chloroquine and the 
fusogenic agents, and 3.2 to 4.2 with chloroquine and spermidine. In situ 
transfection of the liver and spleen also increased 3 times with this mixtures. These 
findings suggest that these compounds can be use for human protocols of in vitro 
gene therapy and possibly to in situ gene therapy. 

 
 

Influencia de la composición lipídica membranal en  mitocondrias 
de hígado de rata y en la levadura saccharomyces cerevisiae 

sobre la función mitocondrial 
 
María Mirella Estrada-Villagómez, Christian Cortés-Rojo, Mónica Clemente-
Guerrero, Raúl Chávez-Garibay, Salvador Manzo Avalos, Alfredo Saavedra-Molina. 
Universidad Michoacana de San Nicolás de Hidalgo, Instituto de Investigaciones Químico-
Biológicas, Edificio B-3, Ciudad Universitaria, 58030 Morelia, Michoacán. México. Tel (443) 
326-5790. Ext. 117. (mye_mya@yahoo.com) 
Abstract 
The influence of lipid peroxidation on mitochondrial oxidative damage is stimulated 
by the addition of Fe2+ in rat liver mitochondria which contain in their membranes 
polyunsaturated fatty acids, whereas mitochondria with monounsaturated fatty acids 
are more resistant to lipid peroxidation, therefore are less sensitive to oxidative 
stress. Thus, as a consequence a number of mitochondrial functions are protected. 
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La acil-coenzima A sintetasa SMc02162 desempeña una función 
importante en el reciclaje de ácidos grasos en 

Sinorhizobium meliloti 
 

Ángel de la Cruz Pech Canul 1, Alfonso Miranda Molina 2, Laura  Álvarez Berber 2, 
María José Soto 3, Otto Geiger 1, Isabel María López Lara1 

1 Centro de Ciencias Genómicas, Universidad Nacional Autónoma de México. Avenida 
Universidad s/n, CP 62210, Cuernavaca, México. Tel. 01-777-3131697, Fax: 01-777-
3175581, acpech@ccg.unam.mx 
2 Centro de Investigaciones Químicas, Universidad Autónoma del Estado de Morelos. Av. 
Universidad 1001, CP 62210, Cuernavaca, México. Tel.-Fax: 01-777-3297997 
3 Estación Experimental del Zaidín, Consejo Superior de Investigaciones Científicas. 
Profesor Albareda Nº 1, E-18008 Granada, España. Tel.: +34-958 181 600, Fax: +34-958 
129 600 
Abstract 
Sinorhizobium meliloti are nitrogen-fixing bacteria able to form nodules in alfalfa. A 
mutant of S. meliloti in fadD, that encodes a long-chain fatty acyl-coenzima A 
synthetase, shows swarming phenotype and a defective plant-host interaction. The 
lipid profile of S. meliloti wild type and the fadD mutant (QS77) were compared. An 
accumulation of hydrophobic compounds in lipids extracted from cells and from 
supernatant of cultures of QS77 was observed with respect to wild type strain. The 
analysis by gas chromatography coupled to mass spectrometry revealed that the 
hydrophobic compounds mainly consisted of long-chain free fatty acids (LCFA). 
These LCFA probably come from an active hydrolysis of membrane lipids that 
occurs in wild type and QS77, but the accumulation is observed in QS77 due to its 
incapacity to reincorporate LCFA.  
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Scanning mutagenesis identifies amino acid residues essential for 
the activity of phosphatidylcholine synthase from  

Sinorhizobium meliloti. 
 

Rosa Lidia Solís Oviedo 1, Christian Sohlenkamp 1, Otto Geiger 1,  
1 Centro de Ciencias Genómicas, Universidad Nacional Autónoma de México. Avenida 
Universidad s/n, CP 62210, Cuernavaca, México. Tel. 01-777-3131697, Fax: 01-777-
3175581, rlsolis@ccg.unam.mx 
Abstract 
Phosphatidylcholine synthase (Pcs) is a membrane protein belonging to the CDP-
alcohol phosphatidyltransferase superfamily. These enzymes catalyze the 
condensation of an alcohol with CDP-DAG (CDP-diacylglycerol) leading to the 
formation of CMP and phospholipid. Pcs catalyzes the condensation of CDP-DAG 
and choline leading to phosphatidylcholine formation. CDP-alcohol 
phosphatidyltransferases present a conserved amino acid pattern implicating 
shared structural and mechanistic similarities. Using Sinorhizobium meliloti Pcs we 
want to study the relation between structure and function of CDP-alcohol 
phosphatidyltransferases. Here we wanted to identify amino acid residues important 
for Pcs activity. Conserved residues were identified and replaced with alanine, and 
if the conserved residue was alanine replaced by glycine. Fifty-two mutant protein 
were constructed by site-directed mutagenesis, seven of which lacked Pcs activity. 
 

La SMasa produce contracción en la vasculatura renal 
 
Rocío Bautista-Pérez, Said Abraham Arellano-Buendía, Ricardo Mendioza-
Contreras, Martha Franco-Guevara 
Instituto Nacional de Cardiología “Ignacio Chávez”  
Telefono:55735255 ext 1263. e-mail: rociobtst@yahoo.com 
Abstract 
Sphingomyelin cell signaling is initiated by activation of sphingomyelinase (SMase), 
which catalyzes the breakdown of sphingomyelin to form ceramide and 
phosphorylcholine. However, little is known about the vasomotor effects of 
sphingomyelin metabolites in the kidney.  
Methods: The kidney of each rat was isolated and perfused, according to the 
Langendorff technique. Results: SMase, can directly elicit a gradual  
vasoconstriction in the isolated perfused kidney of rat. SMasa induced 
vasoconstriction was inhibited by cyclo-oxyenenase inhibitor indomethacin (1x10-5 
M), the thromboxane receptor antagonist SQ--29,548 (1x10-6 M) and the 
ceramidase inhibitor OEA (100 M).  This data indicated that the vasoconstriction 
induced by SMasa was mediated by ambos thromboxane A2 and ceramide. 
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Immobilization of lipoxygenase from Penicillium camemberti on 

layered double hydroxide 
 

Morales Borges Rogelio1*, Carbajal Arizaga Gregorio Guadalupe 2 

1 Departamento de Química, Centro Universitario de Ciencias Exactas e Ingenierías. 
Universidad de Guadalajara. Blvd. Marcelino García Barragán 1421, CP 44430. 
Guadalajara, Jalisco, México. 
2 Centro de Nanociencias y Nanotecnología. Universidad Nacional Autónoma de México. 
Ensenada, Baja California, México.  
*Tel (33)13795900 ext. 7517, rogelio.morales@cucei.udg.mx 
Abstract 
A Zn/Al layered double hydroxide was synthesized by alkaline co-precipitation with 
azelate ions (-OOC(CH2)7COO-). The interlayer space of the layered material is 
occupied by organic ions as confirmed by X-ray diffraction and FTIR spectroscopy. 
The resulting hybrid material was tested as support for Penicillium camemberti 
enzymatic extract, containing lipoxygenase (LOX) activity. The optimal condition for 
LOX immobilization is done with 0.6 mol.L-1 potassium phosphate buffer and pH 
6.0. The affinity for the substrate linoleic is kept after immobilization, however the 
specific activity slightly decreases.  
 

La participación de HSP60 en la esteroidogénesis de  
placenta humana 

 

Monreal-Flores J y Martínez F 
Departamento de Bioquímica, Facultad de Medicina, UNAM. Apdo. Postal 70-159, 04510, 
México D.F. Correo electrónico: jmonrealflores@yahoo.com.mx 
Abstract 
The human placenta is a transient organ that carries out different functions; among 
which, the embryo implantation in the uterus, the nutrients transport and 
steroidogenesis. 
At present little is known about the molecular mechanisms that regulate 
steroidogenesis in human placenta. In our laboratory identified a protein of 60 kDa 
by 2-dimensional electrophoresis and mass spectrometry, which corresponds to the 
heat shock protein 60 kDa. Our results showed that overexpression of HSP60 
protein in HEK293T cells increased progesterone levels, suggesting that HSP60 
involved in the transport of cholesterol through the mitochondrial contact sites. 
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Análisis del desempeño fotosintético en el proceso de muerte 

celular programada  
 
 

Zavaleta Fernández de Córdova Alonso1, Gonzáles Solís Ariadna1,  Strasser Reto 
J2, King-Díaz  Beatriz1, Lotina-Henssen Blas1 y Gavilanes Ruíz Marina1 
1Dpto. de Bioquímica, Facultad de Química, Conjunto E, UNAM. Cd. Universitaria, 
Coyoacán, 04510. México, D.F., México 
2Laboratory of Bioenergetics, University of Geneva, Chemin des Embrouchis 10, CH-1254 
Jussy, Ginebra, Suiza 
Tel. 5622 5376   Correos-e: alonso@comunidad.unam.mx; gavilan@unam.mx 
 Abstract 
Programmed cell death (PCD) that occurs as a mechanism of defense against 
pathogens (Hypersensitive response or HR) in plants, is induced by an increase of 
endogenous Long Chain Bases (LCB). In this work, we explored whether the 
photosynthetic activity was affected in the cells that were undergoing PCD-HR as a 
result of LCB buildup. We approached this issue measuring the chlorophyll 
fluorescence emission. Results showed that photosynthesis was early affected 
during the progress of PCD process in two models with a framework of LCB 
accumulation and defense response against pathogens 
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Caracterización de la vía de señalización quimiotáctica del sistema 

flagelar 2 de Rhodobacter sphaeroides 
 

Ana Martínez del Campo1, Teresa Ballado1, Javier de la Mora1, Laura Camarena2, 
Georges Dreyfus1 
1Departamento de Genética Molecular, Instituto de Fisiología Celular, UNAM. Apdo. Postal 
70-243 Cd. Universitaria. México, D.F. 04510. Tel. 56225618, acampo@ifc.unam.mx 
2Departamento de Biología Molecular y Biotecnología, Instituto de Investigaciones 
Biomédicas, UNAM 
Abstract 
Rhodobacter sphaeroides expresses two different flagellar systems, a subpolar 
flagellum (fla1) and multiple polar flagella (fla2). These structures are encoded by 
different sets of flagellar genes. The chemotactic control of the subpolar flagellum 
(fla1) is mediated by two of the three different chemotaxis operons (cheOp2 and 
cheOp3); while the role of the other chemotaxis operon (cheOp1) remained 
unknown. We proceeded to mutate all the genes encoded in the cheOp1 in two 
different genetic backgrounds: fla1+fla2− and fla1−fla2+, and analyzed their 
swimming behavior. Mutants in a fla1+fla2− background did not cause swimming 
defects in the wild-type strain; however the same mutants in a fla1−fla2+ background 
show a non-chemotactic phenotype. In this work, we demonstrate that when R. 
sphaeroides swims with fla2 flagella the cheOp1 modulates its chemotactic 
behavior. 
 

Inflamación y NF-B en la adhesión célula  
tumoral-célula endotelial 

 
Susana Frías González1y2, Alejandro Zentella Dehesa2, José Luis Ventura 
Gallegos2, Delina Montes Sánchez2, Álvaro Adrián Sandoval Montiel2, Cynthia 
Ordaz Pichardo1 
1Lab. de Biología Celular y Productos Naturales. Escuela Nacional de Medicina y 
Homeopatía IPN. Guillermo Masieu Helguera #239 Fracc. “La Escalera”, Ticomán, México 
D.F. C.P.07320 Tel. 57296000 Ext. 55544 y 35  susyfrias07@hotmail.com 
2Dpto. de Toxicología, Instituto de Investigaciones Biomédicas, UNAM. Ciudad 
Universitaria, México, DF. y Dpto. de Bioquímica, Instituto Nacional de Ciencias Médicas y 
Nutrición “Salvador Zubirán”. Vasco De Quiroga No. 15, Tlalpan, México, D.F. C.P.14000 
Abstract 
The interaction between vascular endothelium and metastasic cells has been 
proposed as an important step in tumoral dissemination. In this process, metastasic 
cells adhere to endothelial cells that normally display low capacity of adhesion on its 
membrane. In this work, we compared the ability of tumoral soluble factors (TSF) 
from a human breast cancer cell line with high invasive capacity (ZR 75.30) against 
one with low invasive capacity (MCF-7) to promote adhesion of these cells onto 
human umbilical vein endothelial cells, expression of adhesion molecules, and the 
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activation of nuclear transcription factor NF-B. TSF from ZR 75.30 are able to 
promote an activated endothelial phenotype similar to the one induced by TNF.  
 

El efecto del post-acondicionamiento contra el daño por 
reperfusión en corazones con hipertrofia: Cardioprotección 

mediada por Erk ½ 
 
Sauri Hernández Reséndiz, Cecilia Zazueta Mendizabal 
Instituto Nacional de Cardiología Ignacio Chávez, Juan Badiano No.1, Col. Sección XVI, 
Delegación Tlalpan, C.P. 14080, D. F. Tel: 5573 • 2911 Ext. 1465, sau.hrz@gmail.com 
Abstract 
Lethal reperfusion injury is now recognized as a major limitation of current 
reperfusion therapy by coronary intervention in acute myocardial infarction (AMI). 
Post-conditioning (PC) has been shown to reduce infarct size by up-regulation of 
survival kinases (extracellular-signal regulated kinase [Erk] ½ or PI3-kinase/Akt) 
during the reperfusion. However, there are few reports on the effect of PC in hearts 
undergoing chronic pathologies that results in AMI. Our aim was to test the efficacy 
of post-conditioning is maintained in hypertrophic hearts, in part because of up-
activation of Erk ½ during the hypertrophy and early min of reperfusion.  
 
Identificación de canales iónicos de la cascada de señalización del 

speract en microdominios de membrana espermatozoides de  
erizo de mar 

 
Esperanza Mata Martínez, Miriam C Cerrillos Romero, Alberto Darszon y  Carmen 
Beltrán Núñez 
Departamento de Genética del Desarrollo y Fisiología Molecular, Instituto de Biotecnología-
UNAM. emata@ibt.unam.mx  & beltran@ibt.unam.mx. Tel. (777) 329 1611. Av. 
Universidad 1001, Col. Chamilpa. Cuernavaca Morelos C.P. 62209 
Abstract 
Lipid rafts, are membrane domains rich in cholesterol and sphingolipids 
characteristically resistant to cold detergent extraction that contain a high 
concentration of signaling proteins, such as receptors, G-proteins, and effectors, 
including ion channels and ACs. 
Glycosphingolipid-enriched signaling microdomains have been isolated from sea 
urchin sperm. These microdomains contain among other proteins, suREJ1, the 
speract receptor, a glycosylphosphatidylinositol (GPI)-anchored protein, Gs, soluble 
adenylyl cyclase (sAC), guanylyl cyclase (GC), and PKA. 
Here we used three differents strategies and OptiPrep gradients to isolate lipid rafts 
and show the presence of two ion channels (the voltage-dependent calcium 
channel1.2-Cav 1.2 and the tetra-KCNG), two isoforms of the transmembrane ACs 
(AC2 and AC9) and the Gsα protein in those microdomains.  
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Characterization of mitochondrial DRPs in Zebrafish: a novel 

vertebrate model to study mitochondrial dynamics 
 
Paulina Cortes Hernandez, Ann Cassidy-Stone, Bruce Draper, Jodi Nunnari 
Section of Molecular and Cellular Biology, University of California, Davis. One Shields Ave, 
Davis CA, 95616.  Tel (530) 752-7235, e-mail: cortes@ucdavis.edu 
Abstract 
Mitochondria continually divide and fuse. These balanced events are critical for 
mitochondrial-DNA inheritance and for the organelle's function and distribution. The 
molecular mechanisms underlying mitochondrial dynamics and the proteins 
responsible are conserved from yeast to mammals. However their regulation has 
diverged to coordinate with cellular signaling and apoptosis in vertebrates. We have 
developed transgenic zebrafish to study mitochondrial dynamics in a complete 
vertebrate organism, throughout development, in different organs and under specific 
circumstances like tissue injury and regeneration. The genetic manipulability and 
optical translucency of this model make it ideal for these studies in the context of a 
high level of tissue organization and the regulation characteristic of vertebrates. We 
describe the interaction of DRPs with mitochondria in different zebrafish tissues. 

 
 

Sexual hormones influence mitochondrial function 
 
Pavón N, Chávez E 
Instituto Nacional de Cardiologia Ignácio Chávez 
e-mail: natismene@hotmail.com               Tel. 55-73-29-11 Ext. 1341      
Abstract 
The ischemic cardiomyopathy in the world is the first cause of death (1), however 
there is some influence of age and gender. Nowadays it is accepted that women in 
a fertile age have protection against cardiovascular diseases, this protection has 
been related with estrogens (2). Estrogens made their functions through their 
receptors, such receptors have been found in the mitochondria and this suggests a 
modulatoru function by these hormones on the mitochondrial function. This work 
evaluates the cardiac function in both male and female rats, before and after one 
period of ischemia, also mitochondrial function in intact animals as well as 
castrated. Our results suggest participation of the sexual hormones in mitochondrial 
function. 
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Efecto en la función mitocondrial de Rhizopus stolonifer por la 
presencia del quitosano como agente de control natural 

 

1Leobarda Robles Martínez, 1María Guadalupe Guerra Sánchez, 2Miguel Gerardo 
Velázquez del Valle, 3Juan Pablo Pardo Vázquez, 3Oscar Flores Herrera, 2Maria 
Esther Sánchez Espindola y 2Ana Niurka Hernández Lauzardo  
1Escuela Nacional de Ciencias Biológicas-IPN, 2Centro de desarrollo de Productos 
Bióticos-IPN, 3Facultad de Medicina-UNAM. México D.F Tel.: 044 (55) 1291 3024; 
leoroma_1983@yahoo.com.mx  
Abstract 
Soft rot caused by Rhizopus stolonifer is the most economically important 
postharvest disease of fruit and vegetables during storage. Chemical fungicides had 
been used to control soft rot after harvest. Natural alternative is the use of 
biodegradable molecules. Chitosan  (a polymer of β -1,4- glucosamine residues) is 
a deacetylated derivative of chitin. In this study we evaluated the effect of chitosan 
and oligochitosan on mycelia growth, germination of spores and mitochondrial 
activity in R. stolonifer. Chitosan treatment caused ultrastructural changes to spores 
showing swollen walls, cytoplasmic disturbance and mitochondrion increase. The 
respiratory chain complexes were analyzed in normal cells with or no chitosan. 
Chitosan increased respiratory rate compared with cells not treated. Chitosan affect 
vital functions on those cells. 
 
 

Estrés oxidativo en mitocondrias de corazón:  
Efecto de la edad 

 
Angélica Ruiz Ramírez, Monserrath Chávez Salgado y Mohammed El Hafidi 
Bentlakder 
Instituto Nacional de Cardiología “Ignacio Chávez”, Departamento de Biomedicina 
Cardiovascular. Juan Badiano No1 Col. Sección XVI Del. Tlalpan CP. 14080 México DF. 
Tel 55732911 ext 1237. angelica_ruiz_ramirez@yahoo.com.mx  
Abstract 
Oxidative stress is associated to the ageing process. The mitochondria participation 
is essential because it is the major supply of reactive oxygen species (ROS) in the 
cell. This work investigate the mechanism by which mitochondria generate ROS 
during ageing and its effect on the release of Cyt c, as well as the expression of 
uncoupler proteins (UCP3) as a response to the increase in the ROS. Mitochondria 
from aged male rat heart were used (2 years of age) and compared with that from 
young heart rat (2 months).The results show that the generation of ROS in 
mitochondria from aged is increased as compared with that from young animals, as 
well as the over-expression of UCP3 as response to oxidative stress. 
 



SESSION VII  MITHOCONDRIAL METABOLISM, TUESDAY 
 

XVI Congreso de Bioenergética y Biomembranas 
 

51

 
Caracterización de la actividad mitocondrial en la retina de la rata 

 
Osorio-Paz Ixchel; Uribe Salvador; Salceda Rocío* 
Instituto de Fisiología Celular. Universidad Nacional Autónoma de México. Apdo. Postal 70-
253, 04510 México, D.F. Tel 56225669. E-mail: ixchelo@ifc.unam.mx 
Abstract 
It has been reported that the retina is a tissue with high energy demand and high 
respiratory capacity; however there are few reports about the mitochondrial activity 
in this tissue. The present study was to evaluate the mitochondrial activity. The 
ATP/ ADP / AMP levels in the ex vivo retina were of 2.68±0.2/ 0.056±0.009/ 
0.043±0.006 μmol/mg prot respectively; aconitase activity was 1.39±0.19 
μmol/min/mgprot. Isolated mitochondria  showed a respiratory control ratio of 2.6. 
Results indicate a high mitocondrial activity in the normal retina. 
 
 

Efecto del potasio en el mecanismo de síntesis de progesterona 
en las mitocondrias de la placenta humana 

 
Rebeca Milán, Flores-Herrera Oscar, Sofía Olvera-Sánchez, Esparza-Perusquía 
Mercedes y Martínez Federico 
Facultad de Medicina Depto. Bioquímica. UNAM. Av. Universidad 3000 C.P. 04350 Tel. 56-
23-21-68. fedem@bq.unam.mx 
Abstract 
We explored the effect of K+ on steroidogenesis and other processes in isolated 
mitochondria from the human placenta.   Cholesterol uptake and progesterone 
synthesis were stimulated by K+, which increased further with the addition of ATP. 
In the presence of glibenclamide or quinine (inhibitors of the K+ channel Mito-KATP), 
the synthesis of progesterone was stimulated, indicating that K+ acts outside of the 
mitochondria.  Valinomycin, a K+-ionophore, only in the absence of K+, inhibited 
mitochondrial steroidogenesis. Other mitochondrial functions, such as oxygen 
consumption or the hydrolysis of adenine nucleotides were stimulated by K+, but not 
by Na+. Kir 6.1, a subunit of the mitochondrial K+-channel was not detected in the 
placenta. These results suggest that K+ increases placental mitochondrial 
steroidogenesis by increasing cholesterol uptake and intermembrane translocation 
through a mechanism not involving K+ or Kir 6.1 
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Efecto tóxico del Cr(VI) y Cr(III) sobre el metabolismo energético 

en Euglena gracilis heterotrófica 
 

Angélica Pacheco-Rosales, Juan Carlos Gallardo-Pérez y Ricardo Jasso-Chávez 
Instituto Nacional de Cardiología “Ignacio Chávez”. Juan Badiano # 1, Col Sección XVI, 
Tlalpan, CP. 14080. México D.F. Teléfono 5573-2911, ext. 1517. Correo-electrónico 
rjass_cardiol@yahoo.com.mx 
Abstract 
To assess the toxic effect of chromium on the energy metabolism, Euglena gracilis 
was cultured at different Cr(VI) and Cr(III) concentrations in a medium with 
glutamate-malate and ethanol as carbon sources at pH 7. Control cultures reached 
up to 35x106 cells/mL. 10 µM Cr(VI) and 250 µM Cr(III) reduced the growth by 50 
and 10%, respectively. Cells cultured in Cr(VI) or Cr(III) were capable to accumulate 
chromium. Respiration in isolated mitochondria and the glycolysis were affected by 
Cr(VI) or Cr(III), but gluconeogenesis increased by Cr(VI). Results suggest that 
toxicity from chromium is due to specific binding of Cr(VI) and Cr(III) to enzymes 
from glycolysis and respiratory chain, particularly, the inhibition of bc1 complex by 
Cr(III) suggests the production of ROS.  

 
Trehalose accumulation in response to different stress in 

Ustilago maydis 
 
Salmerón Santiago KG1, Guerra Sánchez G 1Pardo Vázquez JP 2 
1Departamento de Microbiología, Laboratorio de Bioquimica Microbiana, ENCB, IPN, 
2Departamento de Bioquímica, Facultad de Medicina, UNAM. Tel: 57296000 ext 62383. e-
mail: karinagabriela@netscape.net 
Abstract 
When Ustilago maydis cells were cultured with 1M NaCl, 1M D-sorbitol or at 37°C, 
the growth rate was decreased, and at 40°C cell growth was arrested. Trehalose 
accumulation in yeast cells exposed to D-sorbitol was higher than with NaCl or high 
temperature. There was no difference in trehalase activity between cells grown in 
the presence of 1M sodium chloride and control cells; however, a 2-fold increment 
in this activity was found in cells cultured in the presence of 1M D-sorbitol. D-
glucose and D-sorbitol increased the respiration rate, but 1M NaCl slowed down 
oxygen consumption. These results suggest that the effect of osmolarity and 
temperature on the trehalose pathway in U maydis differs from those reported in 
bacteria and plants. 

 



SESSION VIII  ENERGETIC METABOLISM, WEDNESDAY 
 

XVI Congreso de Bioenergética y Biomembranas 
 

53

 
Presencia del complejo supramolecular (metabolón) de las 

enzimas del ciclo de Krebs 
 
Martínez-Picazo JA, Pardo JP, Martínez F, Mendoza-Hernández G, Flores-Herrera O 
Departamento de Bioquímica, Facultad de Medicina, Universidad Nacional Autónoma de 
México, Apdo. Postal 15-750, Coyoacan, México, DF. oflores@bq.unam.mx 
Abstract 
In the past decade, the presence of protein supercomplexes has been described. 
Such supercomplexe was denominated “metabolon” and describe an organized 
multi-protein cluster of sequential metabolic enzymes. However, the in situ 
existence of these weak complexes is difficult to demonstrate because many of 
them are dissociated during isolation due to dilution effects. We used the technique 
of blue native electrophoresis for the study of interactions between the Krebs cycle 
enzymes. One advantages of this approach is the fact that interaction can be 
directly visualized. In this report we describe the presence of a whole Krebs cycle 
metabolon, which contained the nine enzymes of tricarboxylic acid, and have a 
mass upper to 300 kDa.  

 
La asociación de las enzimas confiere resistencia a la inhibición 

mediada por altas concentraciones de solutos compatibles 
 
Daniela Araiza-Olivera, Antonio Peña, and Salvador Uribe-Carvajal* 
*Instituto de Fisiología Celular, UNAM, Apdo. Postal 70-214, Circuito Exterior, Coyoacán, 
04510 México DF, México. Tel (5255) 56225632; Fax: (5255) 56225630 
e-mail: suribe@ifc.unam.mx 
Abstract 
Many organisms accumulate compatible solutes during stress and eliminate them 
immediately upon returning to the normal condition. Compatible solutes inhibit 
proliferation, probably through enzyme inhibition. In contrast, in cells, enzyme 
interactions optimize metabolism it was decided to test the compatible solute-
mediated inhibition of yeast glycolytic enzymes and whether inhibition is prevented 
in enzyme mixtures. Trehalose inhibited glyceraldehyde-phosphate dehydrogenase 
(GAPDH) and hexokinase (HXK), but not aldolase (ALD) nor phosphoglycerate 
kinase (PGK). When mixed in pairs, both GAPDH and HXK were protected by either 
ALD or PGK. In yeast cytoplasmic extracts, trehalose did not inhibit fermentation, 
suggesting that in this mixture the enzymes involved in the glucose-dependent 
production of ethanol were stabilized.  
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Los transportadores de hexosas y sacarosa en maíz se 
encuentran regulados por hormonas y carbohidratos 

 
G Paulina Aguilera-Alvarado, Viridiana Zurita-Villegas, Alejandra Gómez-Calderas, 
Sobeida Sánchez-Nieto 
Departamento de Bioquímica, Conjunto E, Facultad de Química, UNAM, circuito exterior, 
Ciudad universitaria, Coyoacán, 04510, México, DF, México. Teléfono (55) 5622 5295, 
sobeida@servidor.unam.mx 
Abstract 
During the germination process the water uptake activates the seed metabolism to 
support the seed expansion and growing. Sucrose hydrolysis and carbohydrate 
transport is enhanced during the first hours of germination before the radicle 
emerges. In a previous work we found that sucrose transporter is only present in 
one of the tissues of the embryo, the scutellum – tissue that surrounds and 
nourishes the embryo axis-, but the hexose transporters are localized in the whole 
embryo. The natural variation of the carbohydrate content and the level of 
hormones in those tissues could be the signals to regulate the temporal and tissue 
specific localization of the sugar transporters, to explore these possibilities we 
examine the effect of carbohydrate and two hormones in the expression of sugar 
transporters in maize embryos. 

 
Fosforilación del transportador de glicina tipo 1 

 
Javier Vargas Medrano y Manuel Miranda Arango 
University of Texas at El Paso, 500 West University Avenue, 79968. El Paso, TX, U.S.A. 
Tel. (001 915) 747 8033, jvargas7@miners.utep.edu 
Abstract 
The amino acid glycine is involved in excitatory as well as inhibitory 
neurotransmission. Extracellular glycine is regulated by the activity of the plasma 
membrane glycoprotein GlyT1 which is modulated by the activation of PKC by 12-
myristate 13-acetate (PMA), but not when bisindolylmaleimide (a specific PKC 
inhibitor) is also present, demonstrating the PKC-dependency. Although 
phosphorylation of GlyT1 has never been demonstrated, it has been assumed to 
occur based on information obtained from other GlyT1-related transporters. Due to 
the lack of information about GlyT1 phosphorylation, our goal will be to determine 
whether or not GlyT1 is phosphorylated. In this research, we present data that 
demonstrates that GlyT1 is phosphorylated.   
 



SESSION IX  MEMBRANE PROTEINS FUNCTION, THURSDAY 
 

XVI Congreso de Bioenergética y Biomembranas 
 

55

 
Un organelo halofílico: la transición de la permeabilidad en 

mitocondrias aisladas de la levadura Debaryomyces hansenii 
 
Alfredo Cabrera Orefice, Antonio Peña Díaz, Salvador Uribe Carvajal 
Departamento de Bioquímica, Instituto de Fisiología Celular, UNAM 
Apdo. Postal 70-242, Ciudad Universitaria, 04510, México D.F. 
Tel. 5622 5632, e-mail: alfredbiomed@gmail.com 
Abstract 
The mitochondrial respiratory chain from Debaryomyces hansenii contains the 
canonical respiratory enzymes (complexes I, II, III and IV), plus a cyanide-
insensitive alternative oxidase and an external flavone-sensitive NADH 
dehydrogenase type II. In addition, a mitochondrial pore was detected which is 
closed by high phosphate concentrations. This pore is different to the mitochondrial 
permeability transition pores of Saccharomyces cerevisiae or mammalians in that it 
is regulated by KCl or NaCl which increase the  and the ATP/O. KCl regulation 
explains the increase in biomass obtained when this yeast is grown in the presence 
of high salts. This is a novel physiological function for the mitochondrial permeability 
pore. 

 
Efecto del pH y los iones monovalentes en el transporte y 

metabolismo energético de Debaryomyces hansenii 
 
Cárdenas-Monroy CA, Peña A 
Departamento de Genética Molecular. Instituto de Fisiología Celular, UNAM. Apdo Postal 
70-242 Ciudad Universitaria, 04510 México, D.F. Tel. 5622-5633. cmonroy@ifc.unam.mx 
Abstract 
Ionic transport in yeast has been characterized during last century in 
Saccharomyces cerevisiae, and is possible to study it in other species of yeasts. 
Debaryomyces hansenii was initially isolated from sea water, it’s an osmotolerant 
yeast and can grow in 4 M of NaCl and pH 10. In this work we studied the transport 
of monovalent cations on D. hansenii at acid and alkaline pH and their effects of 
energetic metabolism in this yeast. At the moment, the transport of K+ is better than 
Na+ on both pH values; however the cells do not show great changes in their energy 
metabolism. 
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Mecanismos de Resistencia a cromo en 
Euglena gracilis heterotrófica 

 
Elizabeth Lira-Silva, Viridiana Olin-Sandoval y Ricardo Jasso-Chávez 
Instituto Nacional de Cardiología “Ignacio Chávez”. Juan Badiano # 1, Col. Sección XVI, 
Tlalpan, CP. 14080. México DF. Tel. 5573-2911, ext. 1517. rjass_cardiol@yahoo.com.mx 
Abstract 
Industrial activity releases chromium to the environment affecting the ecosystems. 
Euglena gracilis is proposed as bio-remediation model because its great capability 
to uptake, accumulate and retain heavy metals. For a better understanding of the 
tolerance mechanisms, cells were cultured with or without malate at different 
chromium concentrations. The absence of malate in the medium led to a faster 
decreased of Cr(VI); cells were more sensitive to Cr(III) but the accumulation of 
chromium from Cr(VI) and Cr(III) increased. Cysteine and glutathione increased 
respect to control cells. Malate secretion reached up to 15 µmol/107cells. An 
increase of 15-folds of a soluble chromate-reductase was attained from cells 
cultured in Cr(VI) with Km=70 µM for CrO4

2- and Vm=4 nmol Cr(VI)reduced (min x mg 
prot)-1. 

 
Cuantificación relativa de los complejos de la fosforilación 

oxidativa, proteína inhibidora IF1 y actividad de citocromo C 
oxidasa en cerebros de pacientes con la enfermedad de Alzheimer 
 
Fermín Pacheco-Moisés1, Genaro Gabriel Ortiz2, Rocío González Castañeda3, José 
de Jesús García-Trejo4, Armida Miranda-Riestra1 
1Departamento de Química. Centro Universitario de Ciencias Exactas e Ingenierías. 
Universidad de Guadalajara. Blvd. Marcelino García Barragán y Calzada Olímpica, Sector 
Reforma C.P 44840. Tel. (01 33) 36199920, ferminpacheco@hotmail.com 
2División de Neurociencias. Centro de Investigación Biomédica de Occidente del Instituto 
Mexicano del Seguro Social.  
3Centro Universitario de Ciencias de la Salud. Universidad de Guadalajara. 
4Facultad de Química. Universidad Nacional Autónoma de México. 
Abstract 
The causes of Alzheimer's disease (AD) remain enigmatic. However, altered brain 
energy metabolism is an early and prominent feature of AD. In this work, the relative 
quantity of mitochondrial complexes, inhibitor protein (IF1), and complex IV 
enzymatic activity in isolated mitochondria from postmortem cortex from AD patients 
and age-matched control subjects were assayed. We found a statistically significant 
reduction in complex V in temporal and parietal cortex in AD brains; however 
inhibitor protein IF1 was only diminished in frontal cortex. In addition, parietal cortex 
and temporal cortex undergoes a reduction of complex IV activity and protein 
amount in AD cases. 
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Los dominios ppr de la proteína pet309 se requieren para activar la 
traducción del mRNA de COX1, mas no para mantener una  

interacción con este mensajero 
 

Faviola Tavares-Carreón, Yolanda Camacho-Villasana, Xochitl Pérez-Martínez 
Instituto de Fisiología Celular. UNAM. Universidad 3000. Col. Copilco el Alto. C.P.  04510 
Del. Coyoacán. Tel 5622-5662. e-mail: ftavares@ifc.unam.mx 
Abstract 
Pet309 acts on the mitochondrial 5’-UTL of the COX1 mRNA to activate translation. 
Pet309 has twelve PPR motifs. PPR proteins are necessary for chloroplasts and 
mitochondria biogenesis, and are involved in RNA metabolism. In previous work we 
constructed a mutant lacking 8 PPR motifs. The mutant was unable to respire 
because synthesis of Cox1 was disrupted. However, the COX1 mRNA levels were 
not affected. We are focused in investigate the interaction of the PPR motifs present 
in Pet309 with the COX1 mRNA. Based on a model of the PPR region of Pet309, 
we changed two basic residues by alanines in the third PPR motif. These mutants 
decrease the respiratory growth. Probably Pet309 could be interacting with the 
COX1 mRNA through electrostatic forces for translation. However, assays of 
inmunoprecipitation of Pet309 and analysis of the COX1 mRNA indicated that this 
interaction did not depend on at least the 8 PPR motifs deleted in this work. 
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Efectos IN VITRO de las PM (particulate matter) en las 
lipoproteínas de baja densidad y los receptores SCAVENGER 

 
Natalia Manzano-León1, Rocio Morales-Bárcenas1, Geraldine Flores-Rojas1, Jaime 
Mas-Oliva2, Álvaro Román Osornio-Vargas1 
1Instituto Nacional de Cancerología. Av. San Fernando No. 22 Col. Sección XVI. Del. 
Tlalpan. C.P. 14080. México, D.F. Tel. 56-28-04-62. natymleon@hotmail.com 2Instituto de 
Fisiología Celular, UNAM.  
Abstract 
PM exposure promotes cardio-respiratory health problems, probably related with 
PM’s oxidative potential. Experimental studies indicate that PM aggravates 
atherosclerotic lesions. Lipid-uptake requires ox-LDL and SRs; same receptors 
involved in PM uptake. We explored the potential of PM to oxidize LDL, and their 
possible competition for SR. We found PM were capable to oxidate LDL. LDL 
oxidized by PM (PM-ox-LDL) were bound/internalized by CHO-SR transfected 
(CHO-SR) cells. We found a decrease in ox-LDL binding/internalization when PM 
were present. Our results indicate that PM can participate in the process of 
athersclerosis, oxidating LDL and favoring cell internalization; supporting 
experimental observations that PM aggravates atherosclerotic lesions. SR compites 
for ox-LDL and PM. Direct interactions of PM with SR inhibits PM-ox-LDL binding 
and internalization.  
 

Suplemento de aceite de linaza a ratas espontáneamente 
hipertensas (SHR): efecto sobre la presión arterial, la fluidez 

membranal y la composición de ácidos grasos de hígado, 
riñón y de fantasmas de eritrocitos 

 
Pérez-Hernández, I.H. y  Mejía-Zepeda, R. 
UNAM. FES Iztacala. UBIMED. Lab-7. Av. de los Barrios # 1. Los Reyes Iztacala. 
Tlalnepantla, Edo. de Méx. C.P. 54090. Tel 5623-1333 ext. 39795 Fax 5623-1138. e-mail: 
ismael_hernandez82@hotmail.com 
Abstract 
Hypertension is a serious health problem in Mexico and the entire world. The 
physiological and pathological bases of its development are unknown, but it seems 
to be a close correlation with lipid metabolism, among many other causes. In this 
work we studied the changes in fatty acid composition that take place in liver, 
kidney, and erythrocyte ghosts, during development of hypertension in 
spontaneously hypertensive rats (SHR), as well as the membrane fluidity of 
erythrocyte ghosts. Besides, we studied the effect of flax seed oil, plentiful in 
omega-3 fatty acids, on the development of hypertension and lipid metabolism. We 
found that linaze oil delays hypertension increase and improves membrane fluidity 
of erythrocyte ghosts, apparently through changes in fatty acid composition. 
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Distribución del complejo distroglicano-distrofina en subdominios 

sarcolemales de músculo estriado en base  dependencia de las 
concentraciones de cholesterol 

 
Vega Moreno Jesús1, Ortega Aguilar Alicia1,2, Álvarez Medina María del Rocio1, 
Claudine Irles Machuca2, Jaime Mas Oliva3 
Departamento de Bioquímica, Facultad de Medicina, UNAM, 2Instituto Nacional de 
Perinatologia,3Instituto de Fisiología Celular UNAM vega200318@yahoo.com.mx, tel. 
5623251 
Abstract 
Dystroglycan is an integral membrane glycoprotein localized to the sarcolemma of 
skeletal muscle. The importance of the complex distrophin-dystroglycan (DGC) in 
the transmission of lateral force during contraction depends on the conformational 
integrity of all protein components. Despite the complexity  all protein-.protein 
interactions in the DGC, the transmembrane domain of the -dystroglycan (22 
amino acids) is of critical importance and depends on the nature of the lipid 
membrane composition.  
 

Construcción de liposomas catiónicos como productos 
antineoplásicos e inmunorreguladores y su posible uso para el 

tratamiento de cáncer cérvico uterino 
 
Teresa Corona-Ortega1, Benny Weiss-Steider1, Mary Tania Pablo Arcos1, Miguel 
Ibañez-Hernández2, Isabel Baeza-Ramírez2 Margarita Cruz Millán1, Araceli García 
del Valle1, Leonor Aguilar-Santelises1 Rosalva Rangel-Corona1 
1Facultad de Estudios Superiores Zaragoza, Universidad Nacional Autónoma de México. 
Laboratorio de Oncología Celular, Lab. 4 P.B., Edif. UMIEZ Campo II. Apartado Postal 9-
020 México, 15000 D.F. Tel. (01 55) 5623 0793,tcvaldes@seervidor.unam.mx 
2Escuela Nacional de Ciencias Biológicas-Instituto Politécnico Nacional, Prolongación de 
Carpio y Plan de Ayala S/N, Col Santo Tomas, C.P. 11340 Del. Miguel Hidalgo. Tel. (01 55) 
5729 6300 ext. 62326, mibanez_01@hotmail.com   
Abstract 
Cationic liposomes were constructed in the presence of the lymphocyte growth 
factor Interleukin 2 (IL-2) in order to evaluate if they can present IL-2 on their 
external surface and their affinity to the cervical cancer cell line INBL. IL-2 was 
detected on the surface of the cationic liposomes by using a fluorescent anti-IL-2 
antibody. By co-culturing INBL with the IL-2-containing cationic liposomes, and by 
using fluorescent anti IL-2 antibody, we found a strong IL-2 presence on the cell 
membranes thus suggesting a high affinity of the liposomes to the INBL cells. 
Finally, the potential application of these cationic liposomes that present IL-2 on its 
external surface as a therapy against cervical cancer tumors is discussed. 
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Caracterización de la actividad del complejo tipo bc de Bacillus 
subtilis (Firmicutes, Bacillaceae) con diferentes quinonas 

 
Ana Paula García-García, Tecilli Cabellos-Avelar y Emma Berta Gutiérrez Cirlos-
Madrid 
Unidad de Biomedicina, Facultad de Estudios Superiores Iztacala,  
Av. De los Barrios No. 1, Los Reyes Iztacala, Tlalnepantla, Edo. de México., C.P. 54090 
ember@campus.iztacala.unam.mx, Tel: 5623-1333 Ext: 39783 
Abstract 
The naphtoquinol: cytochrome c reductase complex from the respiratory chain of 
Bacillus subtilis is difficult to study due to the fact that naphtoquinones oxidize 
easily, because of their redox potencial. In this work we use synthetic 
naphtoquinones in search for the best alternative substrate. The highest activity was 
obtained using Juglone and Naphthazarin (148.61 y 155.49 nmol cit c red min-1 mg-

1 protein respectively). Contrastingly using a quinol analogue decylquinone, the 
activity obtained was 10.43 nmoles cit c red min-1 mg-1 protein, compared to yeast 
bc1 complex (218.3 nmolas Cit c red/min-1 mg-1 protein). We also measured the 
activity of complex II or succinate dehydrogenase and the activity was 728.7nmoles 
DCPIP red min-1 mg-1, higher than its yeast homolog (317.4nmoles DCPIP red min-1 
mg-1 protein). 
Key Words: Bacillus subtilis, naphtoquinones, complex b. 

 
 

Buscando la función de la región carboxilo terminal de Pet309 
 
Zamudio-Ochoa A R; Camacho-Villasana Y,  Pérez-Martínez X* 
Instituto de Fisiología Celular. UNAM. Universidad 3000. Col. Copilco el Alto. CP. 04510. 
Del Coyoacán. Fax 56225630. e-mail: azamudio@ifc.unam.mx 
Abstract 
Pet309 is the translational activator of the mitochondrial gene COX1 and is also 
involved in the stability of its mRNA. This protein has 12 PPR predicted domains in 
its sequence, which are thought to bind the COX1 mRNA. After these domains, 
Pet309 has a carboxyl terminal end of 200 residues without any known function. We 
have the hypothesis that this region interacts with the mitochondrial ribosome to 
place it at the start codon of the mRNA of COX1. 
In this study we found that the carboxyl terminal end of Pet309 is necessary for the 
translation and stability of the COX1 mRNA. Pet309 co-precipitated with 
mitochondrial ribosomes in a high density sucrose cushion. This precipitation is 
dependent of the salt concentration. 
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La subunidad 1 de la citocromo c oxidasa (Cox1) contiene señales 
de autorregulación traduccional en su extremo carboxilo terminal 

 
Miguel Shingú Vázquez1, Yolanda Camacho Villasana1, Luisa Sandoval Romero2, 
Thomas Fox3, Xochitl Pérez Martínez1 
1) Instituto de Fisiología Celular, UNAM. e-mail: xperez@ifc.unam.mx. Tel: 56225662. 2) 
Instituto Nacional de Rehabilitación. 3) Department of Molecular Biology and Genetics, 
Cornell University 
Abstract 
Cox1 is the largest subunit of the cytochrome c oxidase (CcO). Synthesis and 
insertion into mitochondrial inner membrane is coordinated by many nuclear-
encoded factors like Pet309, Mss51 and Cox14. Synthesis of Cox1 is reduced in the 
majority of CcO assembly mutants. In this work we studied the role of the last 15 
residues from the C-terminal end of Cox1 in the feedback regulation of synthesis. 
We found that these 15 amino acids bear signals for down regulation in Cox1 
synthesis, consequently, deletion of these last 15 residues yields a normal 
synthesis of Cox1 in assembly defects. Additionally we found that Pet54 is a new 
component in the COX1 translational regulatory machine, probably acting on the 
5´UTR. 
 

Existen nuevos super-complejos conactividad de NADH 
deshidrogenasa, succinato deshidrogenasa y citocromo c oxidasa 

en la mitocondria de Saccharomy cescerevisiae 
 
Matus Ortega MG and Pardo Vázquez JP 
Departamento de Bioquímica, Facultad de Medicina, UNAM 
Abstract 
Several kinetic approach and solubilization-separation (CN-PAGE) studies of S. 
cerevisiae mitochondrial proteins confirmed the presence of a supercomplex 
containing both NADH and succinate dehydrogenase activities. In this work, we 
treated mitochondria with digitonine and exploited the high resolution of BN-PAGE 
to separate the proteins. We found various interesting points: 1) A number of 
supercomplexes contain NADH dehydrogenase activity. 2) The presence of these 
supercomplexes is independent of the carbon source. 3) One of the largest 
supercomplex contains both the NADH dehydrogenase and the cytochrome c 
oxidase; this supercomplex is bigger than the ATPase dimer. 4) Analyzing several 
mutants of the external NADH dehydrogenases (Nde1, Nde2) we found that 
these are dispensable for the assembly of Ndi1 into the supercomplexes. 
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Diferencias en la asociación de complejos respiratorios de 
Yarrowia lipolytica en respuesta a los requerimientos energéticos 

y caracterización de la interacción NDH2e-III-IV 
 
Guerrero Castillo S, Vázquez Acevedo M, González Halphen D, Uribe Carvajal S  
Instituto de Fisiología Celular, UNAM. Tel: (5255) 56225632, e-mail: 
sergiog@ifc.unam.mx 
Abstract 
In Yarrowia lipolytica, mitochondria contain a branched respiratory chain 
constituted by complexes I, II, III and IV, plus an external NADH dehydrogenase 
(NDH2e) and an alternative oxidase (AOX). The alternative enzymes do not pump 
protons. Thus, the oxidation of NADH via NDH2e-ubiquinone-AOX would not 
contribute to the proton-motive force. In the exponential growth phase, the futile 
oxidation of NADH is prevented when NDH2e binds to the cytochromic 
complexes, channelling electrons. In contrast, in the stationary growth phase non-
restricted electron transfer would be a mechanism for energy dissipation. Different 
patterns of respiration inhibition suggest that the cell´s energy requirement 
probably regulates the pathway for electron transfer. 
 
 



SESSION XII  MICROBIAL PHYSIOLOGY, THURSDAY 
 

XVI Congreso de Bioenergética y Biomembranas 
 

63

 
Motilidad dependiente de Na+ y H+ en el patógeno de coral  

Vibrio shilonii 
 
Biol. Yael González Tinoco, EIBB. Daniela Venegas, Dr. Guillermo Mendoza-
Hernández, Dra. Laura Camarera y Dr. Georges Dreyfus Cortes 
Instituto de Fisiología Celular, UNAM. Departamento de Genética Molecular, lab. 222 norte. 
Instituto de Fisiología Celular, UNAM. Apartado Postal 70-600 
Circuito Exterior s/n Ciuidad Universitaria. Delegación Coyoacán. 04510 México, D.F. Tel. 
5622-5618. ytinoco@ifc.unam.mx 
Abstract 
Vibrio shilonii is the best studied pathogenesis model in coral Oculina patagonica 
but little is know about its motility system. Here we explore the swimming behavior 
of this bacterium under different concentrations of agar and with the sodium-
channel blocker amiloride. As the density of the media increases, the cells present 
different shapes; from one polar sheathed flagellated cells to elongated lateral 
flagellated cells and rounded non flagellated cells. Along with these changes the ion 
preference for torque generation is also modified. The functional study was 
complemented with the isolation and characterization of the filament-hook-basal 
body complex of the polar sheathed flagellum. The ultra structure was resolved by 
transmission electron microscopy and several components were identified by SDS-
PAGE and mass spectrometry. 

 
Importancia de la proteína Orf15 durante el proceso de  

secreción de proteínas del sistema tipo III en  
Escherichia coli enteropatógena 

 
Romo-Castillo M, Andrade A. Espinosa N, González-Pedrajo B 
 Departamento de Genética Molecular, Instituto de Fisiología Celular, UNAM. Apartado 
postal 70-243, México, D.F., 04510. Tel. (5255) 56225965. E-mail: bpedrajo@ifc.unam.mx 
Abstract 
Enteropathogenic  Escherichia coli   (EPEC) is an important etiological agent in 
infant diarrhoea in developing countries .All genes necessary for EPEC infection, 
are encoded on a 35 Kb chromosomal pathogenicity island called the locus of 
enterocyte effacement (LEE), which contains genes encoding a type III secretion 
system. Even though several proteins encoded in this island have been 
characterized, still there are others whose function is unknown, like Orf15. This one 
is a small protein, with basic isoelectrical point, high probability of forming coiled-coil 
structures, and belongs to FliJ-like proteins family. In this study we reported that 
Orf15 is an essential protein for the functionality of the TTSS in EPEC and 
participates in the protein secretion, favoring the recycling of chaperones and 
interacting with the EscN ATPase, which increases its activity in the presence of 
Orf15. 
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