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Welcome to the Biotechnology Summit 2012

This year, the summit was organized by the non-profit organization International Foundation for
Biotechnology Research & Early Stimulation in the Culture of Health, Nutrition, Sport, Art,
Science, Technology & Society and will be held in the Hotel Maria del Carmen, in Merida
Yucatan, in March 19 and 20, 2012.

It is gratifying to realize that the support of the ICGEB, CINVESTAV, AgroBIO MEXICO,
ASM, SMBB delegation Merida, the Yucatan State Government and other local, national, and
international institutions and companies, set the course and planning leading to the important
field of biotechnology which will serve as a guideline to meet the country's priorities in this area
and strengthens the emergence of biotechnology as a strategic element for the economic and
social development of our country.

We hope that the biotechnology summit 2012 can contribute to the updating, distribution,
information exchange, networking, and improvement of biotechnology and research activities in
Mexico and other countries, and foster actions aimed at developing new processes, products and
benefits for different needs and regions of our country. We have selected all critical areas of
application of biotechnology and gathered them in one place in order to provide all participants,
particularly young biotechnologists, a platform of interaction between academic researchers and
industry, necessary to recognize the great diversity of scientific, technological and productive
areas of biotechnology and sustainable development. The Scientific Sessions of Biotechnology
Summit 2012 comprises the following areas:

1. BLUE biotechnology Aquaculture, Coasts and sea, Fish health and nutrition, Aquatic
animals reproduction, Cloning and genetic modifications, Aquaculture and fisheries pest
and Disease control.

BROWN biotechnology Space and geomicrobiology, Arid Zone & Desert Biotechnology.

3. DARK biotechnology Human and animal and pest control, Bioterrorism, Biowarfare,
Biocrimes and Anticrop warfare.

4. Biotechnologies for the production, Processing and storage of
agricultural and Livestock production, Biofertilizers and agrobiochemicals, Agri-
Agrocultural pest and Disease control, Ecology and rational wild life management,
preservation of biodiversity, Plant, Pets and Farm-animal disease, health, nutrition,
reproduction, cloning and genetic modification, Plant micropropagation and plant tissue
culture, Sustainable Design, Renewable energy generation: Resource-saving and energy-
efficient, Bioremediation & Environmental Biotechnology, bio-fuel production and
sustainable biotechnology development; biotechnologies for competitive production, New
materials and new energy sources.

N
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5. Industrial biotechnologies: Classical Fermentation & Bioprocess /
Bioengineering Technology. Engineering and technological re-equipment of
bioproduction, output of science-intensive bioproducts.

6. PURPLE biotechnology Strategy for the intellectual property protection, Patents,
publications, Inventions.

7. RED biotechnology Human Health & disease, Medical, Diagnostics and Tissue

engineering.
8. WislI=NeIleIeglglellels)y Gene-Based Industrial biotechnologies.

9. Food, Nutrition Science and Nutraceuticals.

10. Synthetic Biology.

11. SILVER biotechnology Biobusiness, BioEntrepreneurship & Marketing; Development
Economics, Biobusiness and Marketing.

12. IRIS biotechnology Multidisciplinary Area: Biochemistry, Molecular Biology &
Biotechnology and Applications based on omic's.

13. Bioethics, Biotechnology and Society: tools for asses the
support to the scientific sector, including its biotechnological potential and human
resources.

14, Bioinformatics, Nanobiotechnology, Microelectronic and

Nicroelectromechanical systems (MEMS), Micro Systems Technology (MST), Nano
Electro Mechanical Systems (NEMS) micromachines.

15. Education & Early Childhood Stimulation In The Culture Of
Health, Nutrition, Sport, Art, Science, BioTechnology & Society as Information and
telecommunication technologies TIC'S: for integrating science, education and
manufacturing.

We will also hold the Symposium: Strategies to Monitor and Reduce Resistance to Bacillus
thuringiensis among Targeted Insects.

Oral and poster session and workshops.
Thank you,

Dr. Susana Lozano

Xiii



& Eorly S’nmulo'ﬂon in 'fhe Culfure of Health,

Nutrition, Sport, Art, Science, Technology & Society
A.C. Nonprofit Organization .

Biotechnology Summit 2012 MERIDA CATAN' MEXICO

Brief Content

Content XV
1. In extenso papers 1

1.1 Red area 2

1.2 Yellow area 28
1.3 Blue area 32
1.4 Green area 46
1.5 Gold area 212
1.6 Iris area 217
2. Abstracts 269
Acknowledgement 286
CD case label 288
CD label 289

Xiv



& Eorly Shmulcmon l‘n ’rhe Cuh‘ure of Heclth

Nutrition, Sport, Art, Science, Technology & Society
A.C. Nonprofit Organization

Biotechnology Summit 2012 MERIDA CATAN' MEXICO

Content

1. In Extenso Papers

1.1 RED AREA

RED BIOTECHNOLOGY AS AN EXCITING CAREER ALTERNATIVE FOR HEALTHCARE ... 2
GRADUATES
Dimitris Dogramatzis

IMMUNOGENIC SALIVARY PROTEINS OF TRIATOMADIMIDIATA, A VECTOR OF ... 5
CHAGAS DISEASE
Villanueva Lizama Liliana Estefania, Dumonteil Eric

PEPTIDE DETECTION OF PATHOGENS IN RECREATIONAL WATERS AND IRRIGATION ... 9
OF MEexico CITY

Catalina Evelyn Gardella-Garcia, Joel Navarrete Espinosa, Maria de Lourdes

Mufioz

HERPES SIMPLEX VIRUS INFECTION IN OBSTETRIC PATIENTS: COMPARING ... 13
SEROLOGY VS. REAL TIME PCR

José Reyes Canché Pech, Maria del Refugio Gonzalez-Losa, Guadalupe Ayora-

Talavera, Jorge Carrillo Martinez, Luis Alfonso S&enz Carbonell, Ivdn Cérdova

Lara, Laura Conde-Ferraez

CHARACTERIZATION OF ARSENIC AND MERCURY RESISTANT BACTERIA FROM ... 15
CONTAMINATED SITE IN NAYARIT, MEXICO

Mondragon-Jaimes Verdnica Alejandra, Garcia-Calzada Aidee Yesenia, LoOpez-

Gaytan Silvia Bernardina, Quintero-Castafieda Armando, Rodriguez-Aguilar

Daniel Eduardo, Pefia-Sandoval Gabriela Rosario

STUDY OF A PHARMACEUTICAL SYSTEM CONSISTING IN NANOCARRIERS FOR ... 21
INTERLEUKIN 2 AS ALTERNATIVE FOR CERVICAL CANCER TREATMENT

Acosta Gutiérrez Julio Alfonso, Juarez Lopez Raul, Velasco Lomas Ivan, Corona

Ortega Teresa, Weiss Steider Benny, Soto Véazquez Ramoén, Gil Alegre Esther,

Rangel Corona Rosalva

CUCURBITA FICIFOLIA FRUIT AS INSULIN SECRETAGOGUE IN RINM5F CELLS 25
Maria Elizabeth Miranda Pérez, Maria Del Carmen Escobar Villanueva, Jesus

Vladimir Hernandez Rosado, Clara Ortega Camarillo, Julio César Almanza Pérez,

Francisco Javier Alarcon Aguilar.

XV



& Ecrly S’nmuloﬂon ln4 The Cul’rure of'HeoIth

Nutrition, Sport, Art, Science, Technology & Society ' s |
A.C. Nonprofit Organization 7 9N MARCH
Biotechnology Summit 2012 MERIDA CATAN' MEX]CQ
1.2 YELLOW AREA
GERMINATION OF SOYBEANS AND ITS EFFECT ON CHRONIC DISEASES e 28

Robles-Ramirez Maria del Carmen, Gonzalez-Espinosa Laura Aideé, Mora-
Escobedo Rosalva.

1.3 BLUE AREA

EFFECT OF TEMPERATURE AND PROTEASE INHIBITORS ON THE PROTEASES OF SEA ... 32
CUCUMBER (ISOSTICHOPUS FUSCUS)

Arisai Hernandez Samano, Xaéchitl Guzman Garcia, Raquel Garcia Barrientos,

Isabel Guerrero Legarreta, Felipe Ascencio Valle, Arturo Sierra Beltran

PHYSIC-CHEMICAL CHARACTERIZATION OF DRINKING WATER FROM NORTHERN ... 37
MEXICO AND BIOTECHNOLOGICAL POSSIBILITIES TO IMPROVE ITS QUALITY

Fabian Fernandez-Luquefio, Gildardo Herndndez-Martinez, Précoro Gamero-Melo,

Elsa Nadia Aguilera-Gonzéalez, Raul Herrera-Mendoza, Maria del Socorro Garcia-
Guillermo, Manuel Antonio Alvarez-Garza, Ixchel Rubi Pérez-Velazquez

MARINE BIOTECHNOLOGY. OPPORTUNITIES AND CHALLENGES FOR MEXICO'S ... 42
XXI CENTURY
Fernando Garcia-Carrefio

SUSTAINABLE AGRO-INDUSTRIAL PRODUCTION IN CHIAPAS MEXICO AS AN ... 46
ALTERNATIVE TECHNOLOGY FOR FOOD SECURITY

Peggy E. Alvarez-Gutiérrez, José Miguel Zambrano Ruiz, Jesis Abelardo Pérez

Lastra, Elena Geraldine Trejo Dominguez, Yolanda del Carmen Pérez Luna

PERSPECTIVES TOWARDS OVERCOMING DROUGHT AND FLOODING ... 50
CONSTRAINTS FOR SUSTAINABLE RICE PRODUCTION IN NIGERIA UNDER
INCREASING CLIMATE CHANGE

Benjamin Ewa Ubi and Francis Idike

ASSESSMENT OF CUTICLE-DEGRADING ENZYMES PRODUCTION BY BEAUVERIA ... 55
BASSIANA (BALS.) VUILLEMIN IN LIQUID MEDIA TO IMPROVE THE EPILACHNA
VARIVESTIS (MULSANT) BIOCONTROL

Jesus Enrique Castrejon-Antonio, Maria Magdalena Iracheta-Cérdenas, Gricelda
NUfez-Mejia, Fernando Tamayo-Mejia, Jaime Antonio Ocampo-Hernandez,

Ricardo Gomez-Flores, Patricia Tamez-Guerra.

XVi



& Early Sﬂmuloﬂon in the Culture of‘Hec:l’rh’

Nutrition, Sport, Art, Science, Technology & Society
A.C. Nonprofit Organization

Biotechnology Summit 2012 ; MERIDA CATAN' MEXIC

ANALYSIS OF THE INSECTICIDAL ACTIVITIES AND PERSISTENCE OF ESSENTIALOIL ... 61
OF AN AROMATIC PLANT (CITRUS AURANTIFOLIA)

Oko, Augustine Okpani, Ekigbo, Justus Chinagorum, Ubi, Benjamin Ewa, Idike,

Francis.

PHENOLOXIDASE ACTIVITY BY PERIPLANETA AMERICANA (BLATTARIA: ... 65
BLATTIDAE) EXPOSED TO BEAUVERIA BASSIANA

Patricia Tamez-Guerra, Gabriela Damas-Buenrostro, Juan Manuel Ballesteros-

Torres, José Alberto Valadéz-Lira, Ricardo Gomez-Flores, Cristina Rodriguez-

Padilla.

PATHOGENICITY OF ISARIA FUMOSOROSEA ON IMMATURE WHITEFLY BEMISIA ... 71
TABACI (HEMIPTERA: ALEYRODIDAE)

Esal Ruiz Sanchez, Wilberth Chan Cupul, Arturo Reyes Ramirez, Jairo Cristébal

Alejo, Horacio S. Ballina Gomez, Alfonzo Pérez Gutiérrez, Joel Lara Reyna.

GERMINATION AND PLANT DEVELOPMENT OF PROTOCORM-LIKE BODIES OF ... 76
ENCYCLIA YUCATANENSE AFTER MATURATION AND DESICCATION TREATMENTS
Bricefio-Dominguez Diego Ramon, Cruz-Santander lvonne, Nahuat-Dzib Sara Luz,

José Luis Giorgana Figueroa.

BACTERIAL DIVERSITY AND CONSTRUCTION OF A METAGENOMIC DNA LIBRARY ... 81
FROM WHEAT RHIZOSPHERE

Gustavo Santoyo, Rocio Hernandez-Leon, Ma. del Carmen Orozco-Mosqueda and

Eduardo Valencia-Cantero

BIOENERGY AS AN EXCELLENT CHOICE OF RENEWABLE ENERGY ... 86
Angelina Gonzéalez-Rosas a, Juan Marcelo Miranda-Gomez a, German Reséndiz-
Lépez a, Luis Garcia-Lechuga a, Fabian Fernandez-Luquefio

IMMUNITY RESPONSE BY SECOND- AND FOURTH-INSTAR LARVAE OF FOUR ... 91
LEPIDOPTERAN PESTS AFTER BACILLUS THURINGIENSIS EXPOSURE

José Alberto Valadéz-Lira, Gabriela Damas-Buenrostro, Juan Manuel Alcocer-

Gonzélez, Gricelda Nufiez-Mejia, Brenda Oppert, Ricardo Gomez-Flores, Cristina
Rodriguez-Padilla, Patricia Tamez-Guerra

BIOTECHNOLOGY-DERIVED PRODUCTS FOR INSECT PEST CONTROL 97
Patricia Tamez-Guerra, Robert W. Behle

STUDY OF THE FERMENTATIVE CAPACITY AND ETHANOL PRODUCTION OF TWO ... 102
MICROORGANISMS ISOLATED FROM BOVINE RUMEN

Raziel Estrada-Martinez, Tania Gonzalez-Flores, Maria de los Angeles Sanchez-

Contreras, Ingrid Rodriguez-Buenfil

XVil



% Eorly SHmUIGTion I The CNure of'Heanh" '

< yHe oyl B ol
Nutrition, Sport, Art, Science, Technology & Society A v
A.C. Nonprofit Organization ; MARCH

Biotechnology Summit 2012 MERIDA CATAN' MEXIC

ANTIMICROBIAL EFFECT OF A METHANOL EXTRACT OF A PLANT OF THE ... 107
RUTACEAE FAMILY AGAINST STREPTOCOCCUS MUTANS

Gloria-Garza Marcela Alejandra, de la Garza-Ramos Myriam Angélica, Tamez-

Guerra Patricia, Gomez-Flores Ricardo

ISOLATION OF CELLULOSE-HYDROLYTIC BACTERIA CAPABLE OF HYDROLYZING ... 110
CITRUS PEEL WASTE

Lopez-Dominguez Cindy, Rodriguez-Buenfil Ingrid, Ucan-Hernandez Xemon,
Evangelista-Martinez Zahaed, and Sanchez-Contreras Angeles

HUMORAL IMMUNE-RESPONSE AND ENZYMATIC ACTIVITY BY HELIOTHIS ... 114
VIRESCENS AFTER BACILLUS THURINGIENSIS EXPOSURE

Marcela Martinez-Valenzuela, Gabriela Damas, Magdalena Iracheta-Cérdenas,

José Alberto Valadez-Lira, Karla Paola Jalomo-Ortiz, Patricia Pietrantonio Carlos

Alberto Blanco, Ricardo Gomez-Flores, Patricia Tamez-Guerra

COMPARISON OF THE EFFECTIVENESS OF CONIDIA OF BEAUVERIA BASSIANA ... 120
(BALS.) VUILLEMIN AGAINST EPILACHNA VARIVESTIS MULSANT PRODUCED IN 2
SUBSTRATES

Nufiez-Mejia Gricelda, Tamayo-Mejia Fernando, Ocampo-Hernandez Jaime

Antonio, Brisefio-Estrada David, Gomez-Flores Ricardo, Tamez-Guerra Patricia

ACTINOMYCIN-D-INDUCEDAPOPTOSIS IN DROSOPHILA S2 CELL LINE IN VITRO ... 124
VERSUS VANESSA CARDUI L. PUPAE AND LARVAE IN VIVO

Alonso Alberto Orozco-Flores, José Alberto Valadez-Lira, Ismael Malagon-

Santiago, José Antonio Heredia-Rojas, Abraham Rodriguez-de-la-Fuente, Diana
Resendez-Pérez, Patricia Tamez Guerra

PRODUCTION OF INOCULUMS FROM INDIGENOUS BACTERIA FROM THE ... 129
RHI1ZOSPHERE OF CARICA PAPAYA
Rios Lozano Monica Maria, Badillo Corona Jesus Agustin, Garibay Orijel Claudio

GREENHOUSE GAS EMISSIONS FROM SOIL RECEIVING WASTEWATER, SLUDGE OR ... 133
COW MANURE FOR BIOMASS CULTIVATION

Angelina Gonzalez-Rosas, Juan Marcelo Miranda-Gémez, Fernando Lépez-

Valdez, Luc Dendooven, Fabian Fernandez-Luquefio

BISECTION AND EMBRYO TRANSFER IN HAIR SHEEP ... 138
Julio Ramo6n Ugalde, Victor Meza Villalvazo, Deneb Cervera Paul, Alvaro
Dominguez Rebolledo, Jorge Quintal Franco

FERTILITY RESPONSE IN HAIR EWES WITH DIFFERENT PROGESTAGEN TREATMENT ... 143

Deneb Cervera Paul, Alvaro Dominguez Rebolledo, Benjamin Ortiz de la Rosa,
Juan José Baeza Rodriguez, Jorge Quintal Franco, Julio Ramon Ugalde.

Xviii



N S

oundc O

ation in the Culture of Health, o o [ DB %f

& Early Stimul N Z=LE
Nutrition, Sport, Art, Science, Technology & Society AU \ 5 o
A.C. Nonprofit Organization A "w ‘v'ﬁ.\, MARCH

Biotechnology Summit 2012 #'MERIDA, { ICATAN’ MEXICO

EVALUATION OF CAPSICUM ANNUUM GERMOPLASM FOR SOURCES OF RESISTANCE ... 146
TO WHITEFLY (BEMISIA TABACI)

Esal Ruiz Sanchez, Wilberth Chan Cupul, Juan Rogelio Chan Diaz, Luis

Latournerie Moreno, Alfonzo Pérez Gutiérrez, Agatha T. Rosado Calderon

MICROPROPAGATION OF CARICA PAPAYA L. VAR. MARADOL ... 151
Estrella Maldonado Humberto José, Solis Ruiz Anabel, Talavera May Carlos
Roberto, Santamaria Fernandez Jorge Manuel

MORPHOLOGICAL, BIOCHEMISTRY AND MOLECULAR CHARACTERIZATION AND ... 155
SELECTION OF GENOTYPES WITH FLESH COLOR RED ORANGE IN CARICA PAPAYA L.

Mariela Vazquez Calderdn, Fernando A. Contreras Martin, Francisco Espadas y

Gil, Lorenzo Felipe Sanchez Teyer, Abelardo Navarrete Yabur, Gabriela Fuentes

Ortiz, Jorge Santamaria Fernandez

DIFFERENTIAL  INDUCTION AND REPRESSION PATTERNS OF BETA- ... 160
FRUCTOFURANOSIDASES OF ASPERGILLUS NIGER IN SUBMERGED AND
IMMOBILIZED CULTURE

Trenado-Uribe Miriam Blanca, Martinez-Campos Angel Roberto, Romero-Gomez

Sergio de Jesus

ACTIVITIES AND METABOLIC PROFILES OF SOIL MICROORGANISMS AT KILN ... 165
SITES IN QUERCUS SPP. TEMPERATEFORESTS OF CENTRAL MEXICO

Blanca Estela GOomez-Luna, Graciela Ma. de la Luz Ruiz-Aguilar, Alejandro

Hernandez Morales, Carlos Hernan Herrera Méndez

AXENIC ESTABLISHMENT AND IN VITRO FORMATION OF ADVENTITIOUS SHOOTSIN ... 170
NARDO (POLIANTHES TUBEROSE L.)

Addy Yolanda Tejero Pefia, Luis Leonardo Pinzon Lopez, Eduardo Villanueva

Couoh?, Arturo Reyes Ramirez, Delfino Reyes Lépez

ETHYLENE INHIBITORS AND IN VITRO GROWTH OF SHOOTS OF CApsicum ... 174
CHINENSE JACQ.

Luis Leonardo Pinzon-Lopez, Joaquin Ortiz-Cereceres, Adriana Delgado-

Alvarado, Victor Arturo Gonzalez-Hernandez, Maria del Carmen Mendoza-

Castillo, Jorge Manuel Santamaria-Fernandez

AEDES AEGYPTI INNATE IMMUNE RESPONSE AFTER BACILLUS THURINGIENSIS ... 178
CRY11AA EXPOSURE

José Alberto Valadez-Lira, Manuel Othoniel Ldpez-Torres, Alejandra Bravo,

Alonso Alberto Orozco-Flores, Patricia Tamez-Guerra

XiX



% EGHY SHAUIGHON 1N the CUNUIS of HeaHh,

Nutrition, Sport, Art, Science, Technology & Society
A.C. Nonprofit Organization

Biotechnology Summit 2012 MERIDA CATAN' MEXIC

ISOLATION OF NATIVE STRAINS OF BACILLUS SPP. AND EVALUATION OF THEIR ... 183
ANTAGONISTIC ACTIVITY AGAINST PHYTOPATHOGENIC FUNGI

Marino Sosa Pech, Esal Ruiz Sanchez, Miguel Mejia Bautista, Arturo Reyes

Ramirez, Jairo Cristobal Alejo, Alberto Valencia Botin, Omar Gutiérrez Alonzo.

COLLECTS, ISOLATION AND IDENTIFICATION OF ARBUSCULAR MYCORRHIZA ... 187
FUNGI IN DIFFERENT AGRO ECOLOGICAL REGIONS OF MEXICO

Monica Gpe. Lozano-Contreras, Arturo Diaz-Franco, Ma. de los Angeles Pefia del

Rio, Margarita Valasis, Martha Blanca Guadalupe Irizar-Garza, Juan Francisco
Aguirre-Medina, Arturo Duran-Prado, Oscar Arath Grageda-Cabrera, Israel Torre

De la Torres, Alvaro Antonio Sanchez-Sanchez

THE “OMICS” APPROACH FOR SOLVING THE PRE-HARVEST AFLATOXIN ... 192
CONTAMINATION  PROBLEM: UNDERSTANDING THE GENOMICS AND
METABOLOMICS OF THE FUNGUS AND PROTEOMICS OF THE AFFECTED CORN CROP

Deepak Bhatnagar

BIOTECHNOLOGICAL APPROACH TO GLOBAL WARMING EFFECTS ON ... 197
AGRICULTURE

Christian Alcocer, Francisco Espadas, Fabio Idrovo, Eduardo Blumwald, Gabriela

Fuentes, Jorge M. Santamaria

GERMINATION OF SOYBEANS AND ITS EFFECT ON CHRONIC DISEASES ... 203
Robles-Ramirez Maria del Carmen, Gonzalez-Espinosa Laura Aideé, Mora-
Escobedo Rosalva

VIRUS-FREE PLANTS 207
Héctor Gonzéalez-Rosas

DESIGN AND SIMULATION OF A LOW OFFSET VOLTAGE AMPLIFIER FOR ... 212
BIOMEDICAL PURPOSE

Juan Marcelo Miranda Gémez, Juan Manuel Gutiérrez Salgado, Roberto Mufioz

Guerrero, Lorenzo Leija Salsa

1.6 IRIS AREA

ISOLATION, MOLECULAR CHARACTERIZATION AND EXPRESSION OF A NEW CRY3A ... 217
GENES FROM NATIVE ISOLATES OF BACILLUS THURINGIENSIS AND ITS TOXICITY

AGAINST ASIAN GRAY WEEVIL MYLLOCERUS UNDECIMPUSTULATUS UNDATUS
MARSHALL (COLEOPTERA: CURCULIONIDAE)

H.M. Mahadeva Swamy, R.Asokan, Geetha G. Thimmegowda, Riaz Mahmood,

Dilip K. Arora

XX



& Eorly Shmuloflon l‘n the Culture of Heoh‘h

Nutrition, Sport, Art, Science, Technology & Society F
A.C. Nonprofit Organization W MARCH

Biotechnology Summit 2012 MERIDA CATAN' MEX]C

IDENTIFICATION AND CHARACTERIZATION OF (1,3)- B -GLUCAN SYNTHASE GENE ... 224
FROM GANODERMA LUCIDUM

Guerrero Torres Jessica Valeria, Mata Montes De Oca Gerardo, Martinez Carrera

Daniel, Garibay Orijel Claudio, Garibay Orijel Roberto

STtubpy oF BMP-15 AND BMPR-1B GENE POLYMORPHISM IN WEST AFRICAN ... 229
SHEEP OF YUCATAN

Couoh-Puga Eunice Danilt, Zamora-Bustillos Roberto, Magafia-Sevilla Héctor,
Gonzales-Mendoza Daniel

BACILLUS THURINGIENSIS CRY1l AND CRY3A COLEOPTERAN-ACTIVE ... 233
INSECTICIDAL CRYSTAL PROTEINS: HOMOLOGY-BASED 3D MODELLING AND
IMPLICATIONS FOR TOXIN ACTIVITY

H.M. Mahadeva Swamy, R. Asokan, Riaz Mahmood

EARLY STIMULATION ON SCIENCE AND TECHNOLOGY IN ELEMENTARY SCHOOL 239
Yozabed Marina Reyes Vidal, Ismael Ortiz Miguel, Tito Adabel Perez Felipe, Flor

Garza Vargas, Gerardo Nufiez Medina, Maria del Carmen Urzua Hernandez,

Susana Lozano Mufiiz

INNOVATION IN BIOTECHNOLOGY AND THE SOCIOECONOMIC IMPACT OF ... 245
BIOTECHNOLOGY RESEARCH
Rosa Luz Gonzélez-Aguirre, Rodolfo Quintero-Ramirez

CLONING EMBRYOS: APPLICATION TO WILDLIFE SPECIES AS ENDANGERED ... 251
BIGHORN SHEEP.
Maria del Carmen Navarro Maldonado

MARINE BIOTECHNOLOGY. OPPORTUNITIES AND CHALLENGES FOR MEXICO'S ... 255
XXI CENTURY
Fernando Garcia Carrefio

THE NEED OF BIOTECHNOLOGY TO COUNTER-BIOTERRORISM ... 259
Manuel Torres Avila

INNOVATIVE INVENTIONS AND PATENTS 264
Ricardo Gomez

NUTRIGENETICS AND NUTRIGENOMICS: IMPLICATIONS IN TYPE 2 DIABETES .. 267
Laura del Bosque-Plata

XXi



& Ecrly Shmuloﬂon in the Cuh‘ure Of Heo!th

Nutrition, Sport, Art, Science, Technology & Society U
A.C. Nonprofit Organization " RC

Biotechnology Summit 2012 MERIDA CATAN' MEXIC

2. Abstracts

GENOMICS OF WHEAT UNDER SALT STRESS ... 270
José Luis Diaz De Leén Alvarez

CURRENT STATE OF RED BIOTECHNOLOGY: MOLECULES, THERAPEUTIC AREAS, ... 271
AND MANUFACTURERS
Dimitris Dogramatzis

THE USE OF BIOTECHNOLOGY CROPS IN ARGENTINA 272
Graciela del Valle Leguizamén

CLONING EMBRYOS: APPLICATION TO WILDLIFE SPECIES AS ENDANGERED ... 273
BIGHORN SHEEP
Maria del Carmen Navarro-Maldonado

THE “OMICS” APPROACH FOR SOLVING THE PRE-HARVEST AFLATOXIN ... 274
CONTAMINATION
Deepak Bhatnagar
SUSTAINABLE AGRO-INDUSTRIAL PRODUCTION IN CHIAPAS MEXICO AS AN ... 275

ALTERNATIVE TECHNOLOGY FOR FOOD SECURITY.
Peggy E. Alvarez-Gutiérrez

BIOPROCESS INTENSIFICATION THROUGH HIGH CELL-DENSITY CULTIVATION IN ... 276
BATCH MODE OF METABOLLICALY ENGINEERED E. COLI STRAINS
Alvaro R. Lara

CHLOROPLAST TRANSFORMATION: A TOOL TO MINIMIZE HORIZONTAL GEN ... 277
TRANSFER
Quintin Rascon-Cruz

NON-CONVENTIONAL METHODS FOR PROTEIN CRYSTALLISATION: USING ... 278
PHYSICAL PARAMETERS TO CONTROL DE CRYSTAL QUALITY FOR X-RAY
CRYSTALLOGRAPHY

Abel Moreno Carcamo
ENZYMES AS BIOTECHNOLOGICAL TOOLS FOR THE SYNTHESIS OF NATURAL FOOD ... 279

ADDITIVES
Dolores Reyes-Duarte

XXii



& Ealy Stirmuiation in the Culture of Haalfh, g o ‘

Nutrition, Sport, Art, Science, Technology & Society " Wi
A.C. Nonprofit Organization A y § ]
Biotechnology Summit 2012 4+"MERIDA; YUCATAN, MEXICQ

METABOLIC ENGINEERING TO INCREASE THE PRODUCTION OF PLASMID DNA ... 280
VACCINES BY ESCHERICHIA COLI
Alvaro R. Lara

PROTEIN RESEARCH IN THE XXI| CENTURY 281
Eduardo Armienta-Aldana

GENOMICS OF AIRBORNE BACTERIA IN MEGACITIES 282
Jaime Garcia Mena

MOLECULAR STRUCTURAL BIOINFORMATICS OF INTEGRAL MEMBRANE ... 283
PROTEINS: THE H3 RECEPTOR, A TARGET FOR COGNITIVE DISEASES
Charbel Maroun

GERMINATION OF SOYBEANS AND ITS EFFECT ON CHRONIC DISEASES ... 284
Robles-Ramirez Maria del Carmen, Gonzalez-Espinosa Laura Aideé, Mora-
Escobedo Rosalva

MOLECULAR MECHANISM OF HISTAMINERGIC SIGNAL TRANSMISSION BY THE H3 ... 285

RECEPTOR, A TARGET FOR COGNITIVE DISEASES
Liliana Moreno-Vargas, Leonardo Herrera-Zuniga, Rachid C. Maroun

xXXiii



& Early Stimulation in the Cul'rure of Health,

Nutrition, Sport, Art, Science, Technology & Society
A.C. Nonprofit Organization

Biotechnology Summit 2012 MERIDA, CATAN', MEXICO

IN EXTENSO PAPERS




BIOTECHNOLOGY SUMMIT 2012

. Dogramatzis
YUCATAN, MEXICO

RED BIOTECHNOLOGY AS AN EXCITING CAREER ALTERNATIVE FOR HEALTHCARE
GRADUATES

Dimitris Dogramatzis
Dogramatzis Pharmacy, 233 Kleisthenous Ave., Athens, Greece
E-mail: gamma@otenet.gr

Abstract: The international healthcare (red) biotechnology area is an exciting intersection of
science and business that has grown dramatically since its inception three decades ago. The
present work summarizes the current state of bioeconomy and offers an exciting and rewarding
career prospect for all healthcare graduates around the world.

Keywords: Red biotechnology ¢ Biopharmaceuticals ¢« pharmaceutical market ¢ therapeutic
classes.

Introduction: In 1953 Watson and Crick published a paper in Nature describing the double
helix. In 1976 Swanson and Boyer founded Genentech, eventually were succeeding in launching
the first biosynthetic insulin in 1982. Today there exist several commercial sectors, each given
its own corresponding coding color, e.g. red, green, blue, and white. Healthcare biotech is color-
coded red (from the red blood cells) and includes the biosynthetic production of medicines and
vaccines, stem-cell research, DNA sequencing and more.

Materials and methods: This is a historical overview of red biotechnology scientific and
business literature.

Results and discussion: In 2010, global red biotechnology had revenues of USD 84.6 billion,
R&D expenses of 22.8, and net income of 4.7. It also employed 178,750 people, and had 622
public companies.

In 2010, the global pharmaceutical market reached USD 856.4 billion, of which U.S.A.
accounted for 310.6, Japan for 96.5, EU5 (GER, FRA, UK, ITA, ESP) for 147.4, Canada for
21.5, South Korea for 11.1, and pharmerging countries (BRIC) for 150.5. In 2009, all three
biosciences sectors (pharma — devices — labs) showed, on average, a positive net income.
Today red biotechnology is one of the most promising careers for bioscience graduates.
Bioscience employment growth, led by research, testing and medical labs, greatly outpaced
national employment growth from 2001-2008.

A biological graduate’s career alternatives include government (e.g. Ministry, Drug Org,
Hospital), academia (e.g. University, College), industry (e.g. Biotechnology, Pharmaceutical,
Chemical), self-employment (e.g. Private Practice), and...no employment (e.g. Sabbatical,
enjoying the beach). While actually looking for a biotech job, the graduate’s basic options
include: a) graduate studies (e.g. biological sciences or business administration), an unpaid
apprenticeship, or job hunting per se. Today, there is a large variety of commercial
biotech/pharma courses around the world, for example at Columbia, Harvard, Berkeley, U Penn,
Johns Hopkins, Northwestern, Kellogg, Carnegie Mellon, Duke, and others.

When in biotech/pharma, a biological graduate can expect job openings in research and
development, manufacturing, marketing, or sales.

While in the sales department one can expect jobs such as national sales director,
regional sales director, sales territory manager, or key account manager. Advantages include
good remuneration, impressive incentives, constant training, a professional network, and
international travel, while disadvantages include long hours, frequent traveling, pressure to
achieve targets, internal competition, and tough customers.
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In a biopharmaceutical marketing department one can expect jobs such as marketing manager,

business unit manager, product manager or congress manager. Advantages include very good

salaries and incentives, high responsibilities, fund management, constant training, and

international travel, while disadvantages include pressure to achieve targets, professional

insecurity, long hours, constant traveling, and internal competition.

In medical marketing one can expect jobs such as medical director, medical services
manager, pharmaeconomist, pharmacovigilance manager, or scientific knowledge manager.
Advantages include scientific focus, constant scientific training, direct contact with Opinion
Leaders, participation in the innovation cycle, and relative professional stability. Disadvantages
include very few innovative employers, significant responsibilities on clinical trials, external
requests for basic research, less funding compared to marketing, and reduced career
advancement.

In a regulatory affairs department one can expect jobs such as regulatory manager,
pricing manager, reimbursement manager, or managed care director. Advantages include
scientific focus, international intracompany contact, contact with Opinion Leaders, direct
contribution into company’s advancement, and professional stability. Disadvantages include
standardized work, multiple work priorities, limited career advancement, reduced funding, and
intracompany conflict.

There is evidence to suggest that, at least in the U.S., average wages within the
biotechnology/pharmaceuticals sector were higher than the average wages in any other
industrial sector.

Biological graduates interested in a red biotechnology career can find numerous
information sources on the web, including web pages on the global biotech industry, the global
pharmaceutical industry, biotechnology in academia, as well as a variety of country-specific
information sources.

When it comes to biotechnology academics, they should constantly strive to: a) empower
their biotech departments, b) attract talent, ¢) get known, and d) network with biopharma.

A planned commercial biotechnology curriculum should include courses on: bioeconomy,
intellectual property regulation and management, entrepreneurship, financing, partnering,
biologics research, bioinformatics/biostatistics, bioethics, biologics regulation, biomanufacturing,
biologics marketing and selling, biologics pricing and reimbursement, biosupply chain
management, biotechnology business models, biologics life cycle management, commercial
biotechnology apprenticeship, and business plan writing.

Biological graduates looking for a biotechnology career should:Be meticulous,
professional, deadline-minded, and informed on the professions that interest them; If they can’t
decide: 1) they should define their stamina (60-hour weeks, work 12/7, other city, foreign
country), and 2) dream themself in ten years.

They should ask: their beloved ones, but decide THEMSELVES; Diversify, The global job
market is and will remain competitive; Compare: 1) immediate job search, 2) post-graduate
studies for an academic career, 3) specialization for a management / marketing career;
Remember: if one has to enter the job market now, “job searching is a full-time job...”; Network!
Link, communicate, meet, suggest, request (50 contacts weekly); Empower themselves! Use the
Net, libraries, newspapers, journals, associations, congresses, career days; Identify an
experienced career mentor (preferably multi-faceted); Sacrifice a full tropical summer for an
unpaid apprenticeship; Learn interview techniques through dedicated books; Keep a digital
calendar (e.g. in Outlook and on PC, stick, iPhone, iPad, Cloud) of: interesting classifieds, CV
submission, employer responses, interview appointments, interview feedback, employer
requests, next interviews, financial offers, etc.

Conclusions: Red biotechnology has evolved tremendously since its commercial inception in
1982. Today it represents an exciting and rewarding career prospect for all biological graduates
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around the world. Interested applicants should take dedicated commercial biotechnology

courses, be hard-working, inquisitive, and meticulus, compare their prospects, network
intensively and empower themselves.

Finally, their professional career can not fully be predicted, will bring many sacrifices, changes
and ups and downs, but rewards as well.
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Villanueva-Lizama and Dumontell

IMMUNOGENIC SALIVARY PROTEINS OF TRIATOMA DIMIDIATA, A VECTOR OF
CHAGAS DISEASE

Villanueva Lizama Liliana Estefania, Dumonteil Eric

Laboratorio de Parasitologia, Centro de Investigaciones Regionales Dr. Hideyo
Noguchi, Universidad Autbnoma de Yucatan. liliana.villanueva@uady.mx

Abstract: The blood sucking bugTriatoma dimidiata is an important vector of Chagas disease. A
wide range of salivary proteins are injected into the host during feeding and can elicit a humoral
immune response in hosts. Immmunoassays using antibodies against salivary proteins show
great promise to evaluate transmission risk of vector borne diseases in endemic areas. We need
develop such immunoassays for an improved control of Chagas disease in the Yucatan
Peninsula. To identify immunogenic proteins from T. dimidiata saliva, we used sera from four
Balb/c mice previously exposed to triatomine bites to evaluate antibodies against salivary
proteins by Western Blot. Immunogenic salivary proteins of 14, 21 and 79 kDa were recognized
by all mouse sera. Previously, it has been demonstrated that the 14 and 21 kDa salivary
proteins are specific oftriatomines. The Apyrase of 79 kDais frequently found in the saliva of
other triatomines and blood-feeding insects such as Aedesaegypti. Immunogenic proteins of 14
and 21 kDa are good candidates for molecular markers of exposure to saliva of triatomines
including T. dimidiata. We intend to clone and express both proteins for the production of
recombinants that can be used in the development of anti-triatomine salivaimmunoassays.

Key Words: ProteinseTriatoma dimidiataeChagas disease.

Introduction: Triatomines are vectors of Trypanosomacruzi, the etiological agent of Chagas
disease in Latin America (1). Triatoma dimidiata is a hematophagous Hemiptera distributed from
Southern Mexico to Northern Peru andis a main vector species of Chagas disease in these
areas, including the Yucatan Peninsula (2, 3). We previously characterized the geografic
distribution of this vector and developed predictive model of vector borne Chagas disease
transmission risk to humans in the region. Our field data suggested that natural transmission
occurs by transient and seasonal invasion of houses by sylvatic/peridomestictriatomines rather
than through established resident domiciliated bug populations (3, 4). This transmission patterns
implies high risk of re-infestation by non-domiciliated bugs after conventional indoor insecticide
spraying. This was confirmed in a pilot study in wich we documented the re-infestacion of
houses within only 3-4 months after insecticide application (5). Current methods to asses the
prevalence and intensity of triatomine bug infestations in domestic and peridomestic sites
involved timed manual collections, are costly, require skilled staff, and usually lack the sensitivity
and precision necessary for detection of low-density populations. Thus, new methodologies are
required to monitor bug populations in endemic regions of Chagas disease (6).

The saliva of hematophagous arthropods contains a complex mixture of proteins with
biological activity. These include the modulation of the humoral and cell-mediated host immune
response, as well as hemostatic responses such as vasoconstriction, blood coagulation and
platelet aggregation, which help the bug to obtain its blood meal (7).

Moreover, salivary proteins can elicit an antibody response in their hosts, and this has
been used as an epidemiological tool and biological marker of exposure to disease vectors
including mosquitoes, ticks, tsetse flies and sand flies. Furthermore, the antibody response to
the saliva can be also used as markers for transmission risk of infectious disease agents (7, 8).
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Immmunoassays using antibodies against salivary proteins show great promise to
evaluate transmission risk of vector borne diseases in endemic areas. We need develop
immunoassays for the improved control of Chagas disease in the Yucatan Peninsula.

Materials and methods:
Obtaining serum of mice sensitized with saliva from T. dimidiata.

With the aim of identifying immunogenic proteins from T. dimidiata saliva we used sera
from four Balb/c mouse previously exposed to triatomine bites to evaluate antibodies against
salivary proteins by Western Blot.Mouse were exposed weekly to the saliva of 12 T. dimidiata
fifth instar bugs (3 bugs/mice/exposure) during 4 weeks. Each mouse was anesthetized with
sodium pentobarbital via intraperitoneal (50 mg/kg) and the insects were allowed to feed for 5
minutes in order to keep them hungry until the end of the experiment. At the end of 4 weeks of
sensitization, mice were anesthetized and underwent a cardiac puncture to obtain whole blood;
the animals were euthanized later by cervical dislocation. The samples were placed at room
temperature until they coagulated and then serum was separated by centrifugation at 2000 x g.
The samples were frozen at -20° C until use.

Preparation of salivary gland proteins of T. dimidiata.

We used two adult T. dimidiate wich were dissected to get salivary glands. The glands
were macerated in 1 mL of sterile PBS and 100 pL of protease inhibitor cocktail (1mg/mL). The
sample was centrifuged for 20 min. at 1000 x g. and the soluble fraction was collected. We
determined the protein concentration of the sample using a standard curve by Bradford
methodology and obtained a concentration of 2.4 mg/mL. The sample was stored at -20° C until
use.

Western Blot

Proteins were separated by polyacrylamide gel electrophoresis (15%) and subsequently
transferred from the gel to a nitrocellulose membrane in a transfer chamber with Tris-buffer
methanol. Then the membrane was washed and blocked with a solution of 5% skim milk
overnight. Then took place 3 washes with PBST buffer the membrane was incubated for 2 hours
in mouse serum immunized with saliva (1:100). At the end of the incubation the membrane was
washed 4 times with PBST and incubated for 1 hour with anti-lgG secondary antibody
conjugated to alkaline phosphatase (1:4000). Finally the membrane was washed and incubated
in NBT/BCIP solution (alkaline phosphatase substrate) to observe the immunogenic protein
bands.

Results and discussion:

In this study, we used immune sera to identify T. dimidata immunogenic salivary pr