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SHORT PROGRAM

Thursday December 10th                                                                                               

9:00am-9:10am Opening remarks 

9:15am-9:45am Keynote1 Alicia Mastretta Yanes (CONACYT-CONABIO)

10:30am-10:45am Break

9:45am-10:30am Homenaje a Daniel Piñero, fundador de la genética de poblaciones en México.

10:45am-12:15pm
Mesa redonda “Aspectos  éticos  de  la  investigación  en  genética  poblaciones  y
paleogenómica en México”. (Spanish-only session). 

12:15pm-12:45pm Break

12:45pm-2:30pm
Mesa redonda   “Oportunidades profesionales para estudiantes mexicanos de 
posgrado en genética de poblaciones”. (Spanish-only session).

Friday December 11th  

9:00am-9:30am Keynote2 John Novembre (University of Chicago)

9:45am -11:04am Session I “Popgen studies in humans”                                         

11:04am-11:30am Break

11:30am-12:21pm Session II “Popgen studies animals and microorganisms”    

12:21pm-12:45pm Break

12:45pm-1:45pm Poster session

1:45pm-3:12pm Session III  “Popgen studies in plants”    

3:12pm-3:20pm Closing remarks



DETAILED PROGRAM

Thursday December 10th 

9:00am-9:10am Opening remarks MexPopGen5

9:15am-9:45am Keynote Speaker 1 – Alicia Mastretta Yanes “From genetic to species 
diversity in the Mexican sky-islands”.

9:45am-10:30am - Homenaje a Daniel Piñero, fundador de la genética de poblaciones en 
México.

10:30am-10:45am Break

10:45am-12:15pm Mesa redonda – “Aspectos éticos de la investigación en genética 
poblaciones y paleogenómica en México”. (Spanish-only session). 

Panelistas

Maria Ávila Arcos (LIIGH-UNAM) - perspectiva sobre la genética de poblaciones y 
paleogenómica desde la academia

Miguel Ángel Contreras Sieck (ENAH) - perspectiva desde la antropología física y 
arqueología

Ernesto Schwartz Marin (Exeter University) - perspectiva desde la antropología social y 
gobernanza de datos

Jocelyn Cheé Santiago (LCG-Fac. Ciencias UNAM) - perspectiva desde la epistemiología y 
comunidades autónomas.

Moderadora: Karla Sandoval Mendoza (LANGEBIO)

12:15pm-12:45pm Break

12:45pm-2:30pm Mesa redonda – “Oportunidades profesionales para estudiantes 
mexicanos de posgrado en genética de poblaciones” (Spanish-only session).

Panelistas

Andrés Moreno Estrada (LANGEBIO) - perspectiva desde la academia

Claudia Gonzaga-Jauregui (Regeneron/ LIIGH UNAM) - perspectiva desde la industria en 
genética humana

Alejandra Ortiz Medrano (Mandráx) – perspectiva desde la divulgación de la ciencia

Mailyn Gonzalez Herrera (Instituto Humboldt, Colombia) –opciones en agencias de 
investigación que trabajan de la mano del gobierno

Shreya Ramachandran (University of Chicago) – perspectiva de la comunidad estudiantil

Ilse Valtierra Gutierrez (Nature Communications) – perspectiva desde la industria editorial.

Moderador: Federico Sánchez Quinto (INMEGEN)



Friday December 10th 

8:45am-9:00am Welcome to academic symposium and instructions

9:00am-9:30am Keynote Speaker 2 – John Novembre – “New tools for the analysis and 
visualization of geographic structure in population genetic data”

9:30am-9:45am Break

9:45am -11:04am Session I “Popgen studies in humans”

Chairs: Diego Ortega Del Vecchyo and Maria Ávila Arcos (LIIGH, UNAM)

9:45am-10:00am “Genetic and phenotypic variation in the Mexican Biobank reveal the 
imprints of historical migrations and demography” (T). Mashaal Sohail, LANGEBIO, México / 
University of Chicago, USA.

10:00am-10:15am “Genome-wide scan of pre and post-admixture selection in admixed Latin 
Americans” (T). Javier Mendoza-Revilla, University College London, UK / Institut Pasteur, 
France

10:15am-10:22 am “Assessing matrilineal genetic diversity in Mexico through the analysis of 
ancient mitogenomes spanning 2,300–500 YBP” (FT). Alan Izarraras-Gómez, LIIGH-UNAM, 
México

10:22am-10:29am “Anthropological Genetics Perspectives on the Transatlantic Slave Trade” 
(FT). Cesar Fortes-Lima, Uppsala University, Sweden.

10:29am-10:36am “Encouraging the dialogue in ancient DNA research in Mexico through the 
Project “Ethics in ancient DNA research in Mexico” (FT). Miguel Angel Contreras Sieck, 
ENAH, México. (Talk in Spanish)

10:36am-10:43am “Evidence of ABCA1, PPARG, and GCKR gene variants related to lipid 
changes following a nutritional supplement intervention among Maya children with 
malnutrition” (LT). Chrisenedina Shérlin May-Kim, UNAM, Campus Yucatán, México.

10:43am-10:50 am “Genetic and functional studies of the Steel Syndrome founder allele and 
implications for population health” (LT). Claudia Gonzaga-Jauregui, Regeneron Genetics 
Center, USA – LIIGH-UNAM, México.

10:50am-10:57 am “Building Bridges Across Borders: The PIPANOM Project as a Case 
Study of Equitable and Engaged Collaboration” (LT). Alejandro Valdes Herrera,ENAH, 
México. (Talk in Spanish; slides in English).

10:57am-11:04 am “Genomic perspectives on the Afro – Caribbean diaspora in the Lesser 
Antilles” (LT). Daniela Orozco, LANGEBIO, México.

11:04am-11:30am Break

11:30am-12:21pm Session I “Popgen studies in animals and microoganisms”



Chairs: Federico Sánchez Quinto (INMEGEN) and Miriam Bravo López (LIIGH, UNAM)

11:30am-11:45am “Reference genome and demographic history of the most endangered 
marine mammal, the vaquita” (T). Phillip Morin, Southwest Fisheries Science Center 
(NOAA), USA.

11:45am-12:00pm “The conquest of the northern frontier: Adaptation of the Virginia opossum 
to temperate environments in North America” (T). Renee García-Flores, LANGEBIO/ CCG, 
UNAM, México.

12:00pm-12:07pm “Recovery of an ancient Salmonella enterica genome from a Colonial 
individual from México City” (LT). Miriam Bravo López, LIIGH-UNAM, México.

12:07pm-12:14pm “Landscape genomics of direct-developing frogs: spatial and 
environmental divergence along a tropical gradient” (LT). Ruth Percino-Daniel, Instituto de 
Ecología, UNAM, México.

12:14pm-12:21pm “Local-scale dispersal constraints promote spatial structure and arthropod
diversity within a tropical sky-island” (LT). Nancy Galvez-Reyes, Instituto de Ecología, 
UNAM, México.

12:21pm-12:45pm Break

12:45pm-1:45pm Poster session

1:45pm-3:12pm Session III “Popgen studies in plants”

Chairs: Alicia Mastretta Yanes (CONABIO) and Diego Ortega Del Vecchyo (LIIGH, UNAM)

1:45pm-2:00pm “Genome-wide differentiation in Quercus afinnis and Quercus laurina closely
related populations: the roles of selection through geographical pattern” (T). Diushi Keri 
Corona-Santiago, ENES, Unidad Morelia, UNAM, México. 

2:00pm-2:15pm “Local adaptation of Quercus castanea to a climate gradient in the 
Cuitzeobasin, Michoacan, México” (T). Libny Ingrid Lara-De La Cruz, IIES, UNAM, México.

2:15pm-2:30pm “Evolution vs pollution: a natural experiment in sacred fir (Abies religiosa) 
peri-urban forests affected by tropospheric ozone in México City” (T). Verónica Reyes 
Galindo, Instituto de Ecología, UNAM, México.

2:30pm-2:37pm “Diversity and genetic structure of Ceratozamia zaragozae Medellín-Leal 
(Zamiaceae), an endemic species from San Luis Potosi, México” (LT). Naishla Miroslava 
Gutiérrez Arroyo, LANGEBIO, México.

2:37pm-2:44pm “Fungal diversity in shade-coffee plantations in the Soconusco region, 
Chiapas, México” (LT). Eugenia Zarza, El Colegio de la Frontera Sur, México.

2:44pm-2:51pm “Hybridization and gene flow of neutral and adaptative genes from five 
species of redoaks (Quercus: Lobatae) of an altitude gradient in Tequila volcano, Jalisco” 
(LT). Yoatzin Daniela Dimas López, IIES, UNAM, México. (Talk in Spanish)



2:51pm-2:58pm “Phylogeography and population genetics of Quercus glaucoides, a mexican
oakspecies from the transition zone toward the Tropical Dry Forest” (LT). Ricardo Gaytan-
Legaria, IIES, UNAM, México.

2:58pm-3:05pm “Population Structure of Saccharomyces Yeasts Isolated From Agave 
Fermentations” (LT). José Antonio Urbán Aragón, LIIGH-UNAM, México.

3:05pm-3:12pm “Establishment of evolutionary populations in the Olotillo breed as an option 
to recover diversity and local adaptation” (LT). Mónica Duhyadi Oliva García, Instituto de 
Biología, UNAM, México.

3:12pm-3:20pm Closing remarks



Keynote Speakers

Alicia Mastretta Yanes

Alicia Mastretta-Yanes, CONACYT Research Fellow 
assigned to CONABIO, Mexico.

The broad aim of Alicia Mastretta-Yanes’s research is 
incorporating evolutionary processes into the 
conservation and management of Mexican biodiversity. 
To accomplish this, her research is divided in three lines. 
First, basic science, which includes from the effect of 
topography and climate fluctuations in shaping genetic 
structure, to the genetic implications of domestication 
and human management of crops, crop wild relatives and

trees. Second, evolutionary applications, which is done in collaboration with local 
communities to apply the results of basic science into maize breeding and forest 
management. And third, developing computational tools, so that genetic data and 
evolutionary information can be integrated to biodiversity information systems and 
used by a wider audience. In 2020 she won a L'Oréal–UNESCO-AMC Fellowship for 
Women in Science. She likes accumulating plants at home, drawing at meetings and 
cycling.

John Novembre

John Novembre, Professor Department of Human 
Genetics Department of Ecology & Evolution University 
of Chicago

John Novembre is a Professor at the Department of Human 
Genetics in the University of Chicago. He is particularly 
interested in the development of new computational 
methodologies to analyze the impact of different evolutionary
forces using genomic information. His past work has 
encompassed a wide variety of problems in Evolutionary 
Biology including the interaction between selection and 
demography in human evolutionary history, the impact of 
recent population growth in patterns of genomic diversity, the

demographic history of humans in the island of Sardinia, and the development of 
methods for studying population structure. He received a MacArthur Fellowship in 
2015 for his work linking geography and patterns of genomic diversity to understand 
past demographic history.



Poster presentations

Poster 1:  “Genomic diversity of chiltepin (Capsicum annuum var. 
Glabriusculum)”. 
Presenter: Gabriela Martínez-Andrade, Instituto de Biología, UNAM, México.

Poster 2 “A strategy to avoid selective parental care: A molecular analysis of the 
relief pattern ofAbudefduf troschelii with microsatellites”. 
Presenter: Constanza Wulschner Montes, Universidad Michoacana de San 
Nicolás de Hidalgo, México.

Poster 3  “Cellular Landscape of Mosaic Loss of Y Chromosome in Aged Rat”. 
Presenter:  Alberto H. Orta, CCG, UNAM, México.

Poster 4 “The colonization of the northern frontier: Demographic history of the 
Virginia opossum in North America”. 
Presenter: David Emiliano Robles López, LANGEBIO/ CCG, UNAM, México

Poster 5 “Imputation performance in Latin Americans: Expanding the imputation 
reference panel with Native American Genomes”. 
Presenter: Andres Jimenez Kaufmann, LANGEBIO, México.

Poster 6 “The Mexican Biobank Project: The genetic landscape of uniparental 
lineages”. 
Presenter: María José Palma Martínez, LANGEBIO, México.

Poster 7 “Landraces and Hybrid maize fungus diversity assessed through 
metabarcoding” 
Presenter: Olivia Rojo Nava, Instituto de Biología, UNAM, México.

Poster 8 “Tale of whales: Demographic history of fin whale populations in the 
North Pacific” .
Presenter: Paulina G. Nuñez-Valencia, LCG, UNAM, México.

Poster 9 “Modelo ecológico-evolutivo para el manejo integral del gusano 
barrenador Hypsipylagrandella (Zeller) en cultivos forestales de Meliáceas. “ 
Presenter:  Abraham Carrizosa Valdez,  Instituto de Biología, UNAM, México.

Poster 10 “Assessing the genomic basis of the potential mortal toxicity of 
Amanita rubescenss.l”. 
Presenter:  Christian Quintero-Corrales, Instituto de Biología, UNAM, México.



Poster 11 “Boosting the population genetics toolkit in grassland plants”. 
Presenter:  Miguel Loera, ETH Zurich, Switzerland.

Poster 12 “Genetics of the cycads’ coralloid-root bacterial microbiomes”. 
Presenter: Diego Garfias Gallegos, LANGEBIO, México.

Poster 13 “Demographic modeling provides insights into mechanisms underlying
the evolution of prezygotic isolation between two fir lineages in central México”. 
Presenter: Gustavo Ibrahim Giles Pérez, Instituto de Ecología, UNAM, México.

Poster 14 “Ancient Human parvovirus B19 in South American individuals”.
Presenter: Diana I. Cruz Dávalos, University of Lausanne, Switzerland.



ABSTRACTS

Oral presentations

Presenter’s name: Mashaal Sohail 
Email: mashaal33@gmail.com
Institution: UGA-LANGEBIO,  Department of Human Genetics, University of Chicago, 
Chicago, IL, USA

Title: Genetic and phenotypic variation in the Mexican Biobank reveal the 
imprints of historical migrations and demography

Authors and affiliations: Mashaal Sohail 1, 2 , Amanda Y. Chong 3 , Maria 
Jose Palma 1 , Consuelo Dayzu Quinto-Cortes 1 , Luis Pablo Cruz Hervert 4 , 
Andres Jimenez-Kaufmann 1 , Leticia Ferreyra Reyes 4 , Hortensia Moreno 5 , 
Carlos A. Aguilar-Salinas 6 , Adrian Cortes 7 , Selene L. Fernandez-Valverde 1 ,
Genevieve Wojcik 8 , Christopher R. Gignoux 9 , Carlos D. Bustamante 10 , 
Adrian Hill 3, 11 , Maria Teresa Tusie Luna 5 , Alexander J. Mentzer 3, 7 , John 
Novembre 2, 12 , Lourdes García-García 4 , Andres Moreno-Estrada 1

1 Laboratorio Nacional de Genómica para la Biodiversidad (UGA-LANGEBIO), 
CINVESTAV, Irapuato, Guanajuato,
Mexico.
2 Department of Human Genetics, University of Chicago, Chicago, IL, USA.
3 The Wellcome Centre for Human Genetics, University of Oxford, Oxford, UK.
4 Instituto Nacional de Salud Pública (INSP), Cuernavaca, Morelos, Mexico.
5 Unidad de Biología Molecular y Medicina Genómica, UNAM-INCMNSZ, 
Mexico City, Mexico. 
6 Division de Nutrición, Instituto Nacional de Ciencias Medicas y Nutrición 
Salvador Zubirán, Mexico City, Mexico
7 Big Data Institute, Li Ka Shing Centre for Health Information and Discovery, 
University of Oxford, Oxford, UK.
8 Department of Epidemiology, Johns Hopkins Bloomberg School of Public 
Health, Baltimore, MD, USA
9 Colorado Center for Personalized Medicine, University of Colorado Anschutz 
Medical Campus, Aurora, CO, USA
10 Department of Biomedical Data Science, Stanford University, Stanford, CA, 
USA
11 The Jenner Institute, University of Oxford, Oxford, UK.
12 Department of Ecology and Evolution, University of Chicago, Chicago, IL, 
USA.

Abstract:  The Mexican Biobank Project is one of the most comprehensive 
nationwide genomic resources in the developing world, filling a critical gap in 



human genomics research. We have genotyped 6,059 individuals from all 32 
states within Mexico at ~2 million SNPs, and collected
demographic, anthropometric, disease and socioeconomic information for each 
individual. Using dimensionality reduction (PCA), unsupervised clustering 
(Admixture), random forest (RFMix), IBD-based (fineStructure) methods and 
uniparental lineages, we find that contemporary Mexicans derive their ancestry 
from four broadly defined root populations: indigenous groups native to the 
region, Europeans that arrived starting in the 16th century to colonize the 
region, Africans primarily brought over through the trans-Atlantic slave trade, 
and Asians primarily brought over through the trans-Pacific slave trade via the 
Manila Galleons during the colonial period. The genetic ancestry from these four
groups is heterogeneous across different states, and we are able to place the 
roots of these ancestries among different populations in Mesoamerica, Spain, 
West Africa, East, Southeast and South Asia using ancestry specific genomic 
analyses, and matching evidence from the historical record. Using multivariate 
linear models, we find that traits such as height, BMI, blood pressure and 
cholesterol are negatively correlated with overall Native American ancestry, after
controlling for age, sex and socioeconomic status, and that this is partly (height, 
cholesterol) or fully (BMI, blood pressure) due to a higher incidence of short 
runs of homozygosity (ROH) in individuals with higher native ancestry. We also 
note that, in the full linear model, cholesterol remains significantly negatively 
correlated with African ancestry in admixed individuals. We find that individuals 
from states with higher average native ancestry in the south and south east of 
Mexico have a larger genomic imprint of short ROH (&lt; 8 Mb) likely signifying a
smaller long-term effective population size due to migration of Native American 
groups across the Bering strait to populate the Americas, which we verify using 
ancestry specific identity-by-descent (IBD) methods. We also find that rare 
mutation burden across neutral and deleterious functional categories is depleted
in southern states with higher average native ancestry, likely due to the same 
population bottleneck. Lastly, we find a significant negative correlation between 
Native American ancestry and age (spanning 20 - 103 years), implying an 
increase in Native American ancestry over the last century, potentially due to 
assortative mating, and find that this signal derives primarily from the northern 
and central states. Our work highlights that studying under-represented 
populations at fine-scale is warranted to uncover heterogeneities of genomic 
ancestry, reveal lesser-known historical events, and generate findings of 
biomedical relevance.

Presenter’s name: Javier Mendoza-Revilla
Email: javier.mendoza-revilla@pasteur.fr
Institution: University College London

Title: Genome-wide scan of pre and post-admixture selection in admixed 
Latin Americans

Authors and affiliations: Javier Mendoza-Revilla1,2,3, Macarena Fuentes-
Guajardo1,4, Juan Camilo Chacón-Duque,1,5, Victor Acuña-Alonzo6, Louise 
Ormond1, Ke Wang1,7, Rolando Gonzalez-José8, Maria-Cátira Bortolini9, 



Samuel Canizales-Quinteros10, Carla Gallo2, Giovanni Poletti2, Gabriel 
Bedoya11, Francisco Rothhammer12,13, Kaustubh Adhikari14, Andrés Ruiz-
Linares1,15,16,* and Garrett Hellenthal1*

1 Department of Genetics, Evolution and Environment, and UCL Genetics 
Institute, University College London, London, UK
2 Laboratorios de Investigación y Desarrollo, Facultad de Ciencias y Filosofía, 
Universidad Peruana Cayetano Heredia, Lima, Perú
3 Human Evolutionary Genetics Unit, Institut Pasteur, UMR 2000, CNRS, Paris, 
France
4 Departamento de Tecnología Médica, Facultad de Ciencias de la Salud, 
Universidad de Tarapacá, Arica, Chile.
5 Division of Vertebrates and Anthropology, Department of Earth Sciences, 
Natural History Museum, London, UK.
6 National Institute of Anthropology and History, Mexico City, Mexico
7 Department of Archaeogenetics, Max Planck Institute for the Science of 
Human History, Jena, Germany.
8 Instituto Patagónico de Ciencias Sociales y Humanas, Centro Nacional 
Patagónico, CONICET, Puerto Madryn, Argentina.
9 Departamento de Genética, Universidade Federal do Rio Grande do Sul, 
Porto Alegre, Brasil.
10 Unidad de Genomica de Poblaciones Aplicada a la Salud, Facultad de 
Química, UNAM-Instituto Nacional de Medicina Genómica, Mexico City, Mexico.
11 GENMOL (Genética Molecular), Universidad de Antioquia, Medellín, 
Colombia.
12 Instituto de Alta Investigación, Universidad de Tarapacá, Arica, Chile.
13 Programa de Genetica Humana, ICBM, Facultad de Medicina, Universidad 
de Chile, Santiago de Chile, Chile.
14 School of Mathematics and Statistics, Faculty of Science, Technology, 
Engineering and Mathematics, The Open University, Milton Keynes, United 
Kingdom.
15 UMR 7268 ADES, CNRS, Aix-Marseille Université, EFS, Faculté de 
médecine Timone, Marseille, France.
16 Ministry of Education Key Laboratory of Contemporary Anthropology and 
Collaborative Innovation Center of Genetics and Development, School of Life 
Sciences and Human Phenome Institute, Fudan University, Yangpu District, 
Shanghai, China.
* These authors jointly supervised this work

Abstract: Recent genetic studies in Latin Americans have elucidated their 
demographic past, yet important aspects of their adaptive history remain largely 
unexplored. Here, we introduce a novel statistical model, specific to admixed 
populations, that identifies loci under selection while determining whether the 
selection occurred post-admixture or prior to admixture in one of the ancestral 
source populations. Through extensive simulations we show that this method is 
able to detect selection, even in recently formed admixed populations, and to 
accurately differentiate between selection occurring in the ancestral or admixed 
population. We apply this method to genome-wide SNP data of ~6,000 
individuals ascertained in 5 admixed Latin American populations from Brazil, 



Chile, Colombia, Mexico and Peru, and identify previously reported and novel 
loci. Importantly, we demonstrate that our technique infers signals of selection 
that are not identified with commonly-used local-ancestry-inference techniques. 
New selection signals we report in ancestral Native Americans include a SNP 
previously associated with both white cell count in a GWAS (P-value = 1.5×10^-
9) and expression of a nearby gene in T-cells (eQTL P-value=1.89×10^-10), and
a SNP associated with expression in adipose visceral tissue (eQTL P-
value=4.38×10^-7) at a gene associated with glucose levels in pregnant women.
Among our novel candidates of post-admixture selection, in Chileans we report 
a SNP strongly associated with the expression in T cells of a nearby gene 
involved in T cell proliferation, (eQTL P-value=2.42×10^-10), with our model 
overall showing an abundance of post-admixture selection signals at immune 
related genes. In addition, we highlight evidence of selection at skin 
pigmentation genes that may indicate social selection since the time of the 
colonial era. Our new findings suggest that, while the Native American 
ancestors of modern Latin Americans were subjected to different selective 
pressures that impacted multiple phenotypes, admixed Latin Americans were 
primarily subjected to immune-related selective pressures.

Presenter’s name: Alan Raymundo Izarraras Gómez
Email: alanizarraras3@gmail.com
Institution: LIIGH - UNAM

Title: Assessing matrilineal genetic diversity in Mexico through the 
analysis of ancient mitogenomes spanning 2,300 – 500 YBP. 

Authors and affiliations: Alan Izarraras-Gómez(1), Viridiana Villa-Islas(1), 
Miriam Bravo-López (1), Marcela Sandoval-Velasco(2), Elizabeth Pérez-
Campos(3), Alberto Herrera-Muñoz(3), Eugenia Villanueva-Medina(4), Ramiro 
Aguayo-Haro (4), Angélica González-Oliver(10), Ernesto Garfias-Morales (10), 
Cristina Valdiosera(5), Rosa Fregel (6), Alexandra Sockell (7), Mattias 
jakobsson(8), Andrés Moreno-Estrada (9), Carlos Bustamante(7), María Ávila-
Arcos (1).

International Laboratory for Human Genome Research (LIIGH) UNAM(1), 
Natural History Museum of Denmark, University of Copenhagen(2), Instituto 
Nacional de Antropología e Historia, INAH-Querétaro(3), INAH-Michoacán(4), 
Department of Archaeology and History, La Trobe University, Melbourne(5), 
Universidad de La Laguna, Santa Cruz de Tenerife(6), Department of Genetics, 
Stanford University(7), Department of Evolutionary Biology, Uppsala 
University(8), Laboratorio Nacional de Genómica para la Biodiversidad 
(LANGEBIO), Irapuato(9), Departamento de Biología Celular, Facultad de 
Ciencias, UNAM(10).

Abstract: The loss of Native genetic diversity due to Spanish colonization has 
been acknowledged by several disciplines. One approach to assess this loss is 
through the use of ancient DNA (aDNA) to contrast mitochondrial DNA (mtDNA) 

mailto:alanizarraras3@gmail.com


diversity between pre and post contact individuals. MtDNA is present in high 
copy numbers in virtually any cell type, which makes it amenable for (aDNA) 
studies. Additionally, its maternal mode of inheritance and non-recombining 
nature make it attractive for assessing changes in matrilineal genetic diversity 
through time. In this study, we recovered and sequenced twenty new ancient 
mitogenomes from ancient human remains from diverse archaeological and 
geographical sites within Mexico spanning Pre-Hispanic to Colonial times 
(~2,300 – 500YBP). Most mitogenomes derive from Central Mexico individuals 
(16), but we also recovered two from the North and two from South East 
Mexico. We integrated these data with publicly available ancient and present-
day mitogenomes from Mexico and the rest of the Americas to assess the extent
of genetic continuity of ancient mtDNA Native American lineages in the 
contemporary Mexican population We carried out haplotype network analyses 
and estimated past female effective population sizes using a Bayesian Skyline 
approach. Results show that all Mexican samples are part of the four major 
Native American haplogroups (A2, B2, C1, and D1). Interestingly, the vast 
majority of sub-haplogroup variants found are unreported in present-day 
samples and in the current Phylotree (build 17), suggesting either that these 
lineages have gone extinct after European contact or at the very least rare 
among present-day Mexican populations and not yet reported.

Presenter’s name: Cesar Fortes-Lima
Email: cesar.fortes-lima@ebc.uu.se
Institution: Uppsala University, Sweden

Title: Anthropological Genetics Perspectives on the Transatlantic Slave 
Trade

Authors and affiliations: Cesar Fortes-Lima
Sub-department of Human Evolution, Department of Organismal Biology, 
Evolutionary Biology Centre, Uppsala University, Uppsala, Sweden.

Abstract: During the trans-Atlantic slave trade, around twelve million Africans 
were enslaved and forcibly moved from Africa to the Americas and Europe, 
durably influencing the genetic and cultural landscape of a large part of 
humanity since the 15th century until today. Following historians, archaeologists,
and anthropologists, population geneticists have, since the 1950’s mainly, 
extensively investigated the genetic diversity of populations on both sides of the 
Atlantic. Here, I review recent genetic studies that have shed new lights into the 
largely unknown genetic origins of numerous enslaved-African descending 
communities in the Americas, by retracing their genetic relationships with 
multiple African, European, and Native American populations. Furthermore, I 
explore genome-wide data with novel statistical methods and bioinformatics 
tools to infer the admixture histories of Latin American populations. These 
inferences have highlighted, together with historical and demographical 
knowledge in interdisciplinary frameworks, the diversity of histories experienced 
by enslaved-African descendants, and the complex influences of shifting socio-
economic, political, and historical contexts on human genetic diversity patterns 

mailto:cesar.fortes-lima@ebc.uu.se


during and after the slave trade. Finally, I review recent advances of 
paleogenomics that have unveiled crucial aspects of the life and health of the 
first generation of enslaved Africans in the Americas. Altogether, anthropological
genetics approaches in the genomic and paleogenomic era can be coupled with
history, archaeology, demography, and linguistics in interdisciplinary research, to
reconstruct the multifaceted and largely unknown history of the trans-Atlantic 
slave trade and its influence on human biological and cultural diversities today.

Presenter’s name: Miguel Angel Contreras Sieck
Email: miguel_contreras@inah.gob.mx
Institution: Escuela Nacional de Antropología e Historia

Title: El Proyecto "Ética en investigaciones de ADN antiguo en México" 
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Abstract: Dentro del quehacer antropológico en México, las investigaciones de 
ADN antiguo han sido aplicadas desde hace décadas para abordar preguntas 
de interés bioantropológico y arqueológico. En fechas recientes con la 
explosión tecnológica que ha potenciado el procesamiento, extracción y 
secuenciación de muestras biológicas, el escenario es uno de rápida transición 
métodos de muestreo basados en datos genómicos lo cual puede conllevar 
potencialmente al daño de los restos humanos de los que se extrae la 
información y a la perdida de información que puede ser relevante para otros 
análisis de la diversidad biológica de las poblaciones. Estos hechos han 
propiciado una amplia discusión internacional acerca de los métodos de 
extracción, la cantidad de material genético que cada fragmento óseo puede 
aportar, así como a las ventajas y desventajas de muestra cientos de restos 
humanos con fines de investigación paleogenómica. 

Con el objetivo de explorar el panorama y establecer un diálogo dentro de la 
comunidad antropológica involucrada en investigaciones de ADN antiguo, el 
Proyecto Ética en investigaciones de ADN antiguo en México llevo a cabo una 
revisión bibliográfica de las investigaciones conducidas durante la última 
década, así como la aplicación de una encuesta y entrevistas. Estos 
acercamientos permitirán entender mejor los aspectos éticos y académicos 

mailto:miguel_contreras@inah.gob.mx


referentes al resguardo, investigación y divulgación del patrimonio bajo 
resguardo del Instituto Nacional de Antropología e Historia. 

En este trabajo se presentan los resultados de la revisión bibliográfica y 
resultados preliminares de la encuesta a la comunidad antropológica con el fin 
de continuar el dialogo interdisciplinario entre los diferentes especialistas 
involucrados para fomentar metodologías y protocolos en consenso en torno a 
como se llevan a cabo las investigaciones en ADN antiguo, como se genera, 
resguarda y accede a la información genómica antigua.

Este dialogo es relevante para llegar a consensos que beneficie tanto a los 
actores directos como indirectos involucrados en los estudios de 
paleogenómica en México.
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Abstract: Mexican children facie a double burden of malnutrition characterized 
by the coexistence of undernutrition, resulting in stunting due to micronutrient 
deficiencies, alongside overnutrition which causes (may cause) obesity. The 
early exposure of children to malnutrition, in conjunction with the existence of 
genetic susceptibility, may predispose them to develop metabolic abnormalities 
like insulin resistance (IR) and metabolic syndrome (MetS). Thus, increasing the
risk of children of developing diabetes and cardiovascular diseases in 
adulthood. Considering gene-diet interaction, the aim of our study was to assess
the effect of an intervention with a micronutrient supplementation in Maya 
children with malnutrition carrying polymorphisms rs9282541 (ABCA1), 
rs1801982 (PPARG), and rs780094 (GCKR). Previous studies from our group in
a Maya child population revealed a frequency of 50% MetS, 34.9% IR, in 
addition to deficiencies of essential micronutrients. We conducted in 
schoolchildren aged 8-10 years a 4-week intervention with cookies enriched 
with a micronutrient supplement designed for children. The formula for the 
intervention contains vitamins, minerals, antioxidants, and omega-3 fatty acids. 
Participants (n=84) were their own control, and we measured, at pre- and post-
intervention, anthropometric, clinical, and biochemical parameters; diet was 
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assessed only at pre-intervention. We genotyped the gene polymorphisms using
TaqMan® assay (qPCR). The variants were in Hardy Weinberg Equilibrium 
(P>0.05). Logistic regression, receiving operating characteristic (ROC) analysis, 
and t-Student paired were performed to analyze the data. We found an 
association in a stratified sample-matched among children with waist-to-height 
ratio ≥0.5 with hypertriglyceridemia (OR4.25, IC95% 1.169-15.454; P=0.028). 
Post-intervention at week-4, we observed a reduction of fat mass (P=0.00002), 
total cholesterol (P=0.002), and glucose (P=0.035). The participants carrying 
R230C (ABCA1) and the allele risk of GCKR gene had decreased their 
cholesterol levels (P<0.05) under a dominant model. The present study 
demonstrates that micronutrient supplementation can improve the glycemic and 
lipid profiles of children with genetic susceptibility, as well as, open an 
opportunity for strategies for personalized nutrition in Maya population. 
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Abstract: Identification of highly penetrant deleterious alleles causing 
Mendelian disorders in specific populations allows for the implementation of 
public health initiatives that can identify at risk patients, inform families, and 
intervene appropriately to improve patients’ quality of life. We reported through 
family-based exome sequencing analysis, a rare missense variant associated 
with Steel syndrome (STLS), a rare osteochondrodysplasia characterized by 
short stature, congenital bilateral hip dysplasia, carpal coalitions, and scoliosis, 
first described in Puerto Rican patients. Segregation analyses in a Puerto Rican 
family with three affected individuals, showed that all affected individuals were 
homozygous for the (c.2089G>C; p.Gly697Arg) variant in COL27A1 and we 
hypothesized that this was a founder mutation in this population. Since, we 
expanded our genetic studies of this variant showing that indeed this is a 
founder allele in the Puerto Rican population and the causative variant of STLS 
through functional and in vivo mouse studies. We modeled the orthologous 
variant in the mouse Col27a1 gene recapitulating some of the major phenotypes
observed in the human patients including reduced body length and scoliosis. 
Additionally, we identified patients with other biallelic pathogenic variants in 
COL27A1 and features in the spectrum of STLS, albeit with more severe clinical
presentations and additional features not reported in STLS, such as hearing 
loss. Interestingly, in-depth clinical characterization of a STLS pedigree with 
three adult affected individuals showed that hearing loss can present later in life 
in these patients. Detailed review of deidentified clinical information of 
heterozygous carriers for the STLS variant in a large clinical cohort showed that 
these individuals may have increased risk of developing bone and joint related 
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disorders with age likely to a sensitized genetic and cellular background. We 
have expanded on the mutational and phenotypic spectrum of COL27A1 
associated disorders and showed functional evidence of the p.Gly697Arg 
substitution causing STLS.
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Abstract: This presentation discusses the Proyecto de investigación de 
poblaciones antiguas en el norte y occidente de México (PIPANOM) project, 
which aims to explore population structure in ancient northwestern Mexico 
through an international collaboration between Instituto Nacional de 
Antropología e Historia (INAH) archaeologists across northern and western 
Mexico and ancient DNA researchers from Harvard University. Prior to the start 
of this project in January 2019, we committed to establishing and maintaining an
equal and engaged partnership between researchers on both sides of the US-
Mexico border in order to ensure that this collaborative project produced 
opportunities and outputs that would be beneficial for all stakeholders. We 
executed an extensive Memorandum of Understanding highlighting the roles 
and responsibilities of all participants. INAH archaeologists took the lead in 
identifying the research questions to be addressed with paleogenomic data, 
provided detailed hypotheses to be tested, determined which ancient individuals
should be studied to fulfill research goals, and dictated how the sampling of 
skeletal material could be done in an ethically- and anthropologically.
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Abstract: Over 7 million African peoples were forcibly transported to the 
Caribbean during the Transatlantic Slave Trade. However, research into the bio 
histories of Caribbean afro descendant peoples is still lacking. Here we use 
genomics as part of an integrative toolkit, which also draws upon 
anthropological and historical sources, to investigate the African diasporic 
experience in the Lesser Antilles. We examine nuclear SNP genotypes from 73 
individuals sampled in self-identified Afro-Caribbean communities from five 
Lesser Antilles: St. Kitts, St. Lucia, St. Vincent, Grenada, and Trinidad. We 
found the sampled individuals carry diverse ancestries with varying contributions
from African, European, Native American, South and East Asian ancestors. 
These patterns differ among island groups and are highly sex biased. To 
characterize sub-continental ancestries further, we used ancestry specific PCA 
(ASPCA), a technique for comparing masked genomes from admixed 
populations with continental reference panels. Our preliminary findings suggest 
that African ancestry in the Afro-Caribbean sample is most similar to that of 
present-day peoples living in Lower Guinea, a region that includes Ivory Coast, 
Togo, Benin and Ghana. Using the same technique, we found that the South 
Asian ancestry component is most similar to populations living in present-day 
South India. Research into other sub-continental ancestries is currently ongoing.
Our findings are consistent with the historical record of forced labor migrations 
to the Caribbean both during and after the colonial period. This work also 
underscores the complexity of the African diasporic experience in the Americas 
and increases understanding of the biocultural variation of historically 
marginalized Caribbean peoples. 
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Abstract: The vaquita is the most critically endangered marine mammal, with 
fewer than 19 remaining in the wild. First described in 1958, the vaquita has 



been in rapid decline for more than 20 years resulting from inadvertent deaths 
due to the increasing use of large‐mesh gillnets. To understand the evolutionary 
and demographic history of the vaquita, we used combined long‐read 
sequencing and long‐range scaffolding methods with long‐ and short‐read RNA 
sequencing to generate a near error‐free annotated reference genome 
assembly from cell lines derived from a female individual. The genome 
assembly consists of 99.92% of the assembled sequence contained in 21 nearly
gapless chromosome‐length autosome scaffolds and the X‐chromosome 
scaffold, with a scaffold N50 of 115 Mb. Genome‐wide heterozygosity is the 
lowest (0.01%) of any mammalian species analysed to date, but heterozygosity 
is evenly distributed across the chromosomes, consistent with long‐term small 
population size at genetic equilibrium, rather than low diversity resulting from a 
recent population bottleneck or inbreeding. Historical demography of the vaquita
indicates long‐term population stability at less than 5,000 (Ne) for over 200,000 
years. Together, these analyses indicate that the vaquita genome has had 
ample opportunity to purge highly deleterious alleles and potentially maintain 
diversity necessary for population health.
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Abstract: The Virginia opossum (Didelphis virginiana) is a marsupial of tropical 
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origin that is widely distributed throughout Central and North America. 
Populations across Mexico and the USA present different phenotypes in skin 
pigmentation and body size, with northern populations showing lighter coloration
and larger sizes, compared to southern populations. This phenotypic variation 
has been associated with variation in precipitation and temperature. Due to the 
difference in phenotypes across populations in different environmental 
conditions, our main goal was to find genes that may be under positive selection
and correlated with environmental variables that could be important for the local 
adaptation of opossum populations. To do this, we applied a genotyping-by-
sequencing approach to obtain ~18,400 SNPs that were analyzed in 123 
opossums from 10 different populations across North America. After performing 
genome-wide scans and a genotype-environment association analysis with 19 
climate variables we identified 316 putative genes under positive selection. 
Using gene ontology analyses, we found 20 biological processes enriched (p-
value < 0.05) including immune system and growth. Interestingly, we found 
signatures of selection in the LMX1A gene, that has shown to have effects on 
body size and pigmentation in mice. Finally, to explore the functional impact of 
our previous findings, we did a transcriptomic analysis with 13 samples from 
northern (N=5) and southern populations (N=8), identifying 492 and 579 up and 
down regulated genes, respectively. Sixteen genes showed overlapping signals 
from our selection and transcriptomic analyses, including DCT, a gene that has 
been previously associated with skin pigmentation variation in opossums. We 
identified hundreds of genes that may have played key roles in the adaptation of
the Virginia opossum to drier and temperate environments in North America, 
suggesting that its adaptation involved drastic phenotypic changes in 
pigmentation, body size, immune functions and energy metabolism as the 
species expanded northwards into new territories. 
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Abstract: Upon European colonization of Mexico successive outbreaks of 
infectious diseases occurred, which are estimated to have killed millions of 
Indigenous individuals. To gain insights into human pathogens in the post-
contact period we screened teeth from early Colonial (1531-1572 CE) 
individuals from Mexico City. We extracted ancient DNA (aDNA), built 
sequencing libraries, and generated low-depth shotgun sequencing data from 
teeth. We used Kraken to screen for the presence of DNA from pathogens. In 
one Colonial individual, we identified numerous reads assigned to Salmonella 
enterica Paratyphi C, which causes paratyphoid fever in humans. We observed 
the characteristic damage patterns expected for aDNA in the reads mapped to 
the S. Paratyphi C reference genome. Interestingly, S. Paratyphi C has been 
suggested to be one of the causative agents of the cocoliztli epidemic, a deadly 
outbreak responsible for 15 million deaths in the New Spain (1545-1550 CE). To
increase the depth of coverage of our ancient S. enterica genome, we 
performed a capture-enrichment experiment, which allowed us to reach >1x 
depth of coverage. We placed the reconstructed genome in a phylogenetic tree 
with available genomic sequences of ancient and modern strains of S. Paratyphi
C. Our reconstructed genome clusters together with previously published 
contact S. Paratyphi C strains from southern Mexico. We aim to generate 
additional data to further characterize our new strain. The presence of S. 
Paratyphi C in Mexico City extends the known geographic distribution of this 
pathogen, allowing us to gain insight into its spread in early Colonial period 
Mexico.
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Abstract: Abiotic factors such as geography and environment influence on the 
population structure of the amphibian species. However, few studies focused on
identifying which abiotic factors are most important to define the population 
structure of the species. Therefore, our study aims to identify whether the 
geography, explained by a pattern of isolation by distance or isolation by 
environment, is shaping the genetic differentiation of the direct-developing frogs 
in an elevation gradient in Southern Mexico. To do so, we used a natural 
occurring elevation gradient and five different bioclimatic landscapes of the 
direct-developing frogs of genus Craugastor to examine the gene flow and local 
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adaptation. We used a RADseq data of the Craugastor distributed from 100m to
2250m of elevation of 12 localities at Sierra Madre del Sur in Southern Mexico. 
Using clustering model-based analysis and landscape resistance analysis, we 
found two different genetic groups: The Pacific slope group with elevations of 
100 to 1500 m and the Caribbean slope group with elevations from 700 to 
1100m. Furthermore, our results suggest an interaction of the elevation with the 
bioclimatic landscape are shaping the population divergence of this tropical frog 
species. In agreement with the Caribbean slope group belongs a bioclimatic 
domain where the temperature seasonality is more remarkable in comparison 
with the others bioclimatic landscapes.
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Abstract: Physical disruption of gene flow among mountains is commonly 
viewed as an important process for the generation of hyperdiverse tropical 
mountain biotas. However, the role of in situ diversification within mountains has
been seldom explored. Here we evaluate spatially fine-scale patterns of 
arthropod community assembly within a single mountain to understand the role 
of dispersal limitation and landscape features as drivers of tropical mountain 
diversity. We focus on a single tropical sky-island of the Transmexican Volcanic 
Belt, where we sampled whole-communities of arthropods for eight orders with a
comparable design at a spatial scale ranging from 50 m to 20 km, using 840 
pitfall traps and whole community metabarcoding. We explored multiple 
hierarchical levels, from individual haplotypes to lineages at 0.5, 1.5, 3, 5, 7.5% 
similarity thresholds, to evaluate patterns of richness, turnover and distance 
decay of similarity with isolation-by-distance and isolation-by-resistance 
approaches. Our results showed that distance and altitude influence distance 
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decay of similarity at all hierarchical levels. This holds for arthropod groups of 
contrasting dispersal abilities, but with different strength depending on the 
spatial scale. Our results suggest long-term persistence of lineages within sky 
islands, combined with local-scale differentiation, may be an important driver of 
high arthropod biodiversity in tropical mountains.
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Abstract: The genus Quercus is characterized by a high frequency of 
hybridization, even among species that are different in morphology and 
ecological requirements, but how hybridization and introgression contribute to 
adaptation and divergence? Here we conducted an analysis of natural selection,
hybridization and differential gene flow in the complex formed of the Mexican 
red oaks Quercus affinis and Q. laurina linages. We used genotyping by 
sequencing (GBS) (8106 SNPs) and environmental data to assess the extent of 
genomic admixture and the distribution of admixed genotypes across the affinis-
laurina complex contact zone and identified loci that show a pattern of reduced 
introgression (outlier loci) relative to the genomic background, with is assumed 
to be mostly neutral. The results indicated that more geographically distant 
populations of Q. affinis and Q. laurina show high divergence (FST= 0.2 to 0.3, 
and Structure analysis shows K = 2), although introgressed individuals were 
also recovered. A total of 319 SNPs are under significative positive selection 
that contribute to genomic differentiation between populations, and the major 
are distributed in genes associated to plant development, gene expression and 
metabolism. In the contact zone differential level of gene flow, genetic diversity 
and differentiation is observed, and have the highest levels of introgression, 
probably due to selective pressures associated to environment that promote 
hybridization to rapid local adaptation. Thirty-two different SNPs were 
associated to environmental conditions as precipitation, temperature and spatial
distribution which is supported by the rapid adaptive allele frequency turnover 
unlike background genome composition. In conclusion, our results show that 
selective introgression or adaptive selection (mainly in the contact zone) can be 
widespread across the genome of two divergent species. Also, our results help 
to understand how the environment has allowed configuring genetic composition
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through gene flow between species for dispersion and rapid adaptation across 
differential environmental pressures.
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Abstract: There is evidence that climate is the main factor that determines local
adaptation in forest tree species. Some studies have shown that environmental 
heterogeneity at various scales influences genetic differentiation between tree 
populations, creating geographic patterns of genetic variation that are consistent
with phenotypic trait variation. By analyzing these associations, specific climate 
variables that are shaping the genetic structure of the populations can be 
detected, and even, it is possible to identify loci that could be under natural 
selection. The Cuitzeo basin, in Michoacán, has an area of 4,026 km2 and is 
characterized by highly heterogeneous environmental conditions and 
topography. In general, precipitation increases and temperature decreases form 
north to south of the basin, and with altitude. The most abundant oak species 
within the basin is Quercus castanea. Using genotyping-by-sequencing (GBS) 
we identified 5325 single nucleotide polymorphisms (SNPs) genotyped from 184
individuals from 46 populations that represent the environmental heterogeneity 
and the distribution of Q. castanea within the basin. We found 9 outlier SNPs 
and 194 SNPs associated with climate variation. Some of these SNPs are found
in genes that are associated to response to temperature stress, oxidative stress,
osmotic stress, germination and flowering. Our results suggest that both 
temperature and precipitation are important selective factors associated with 
adaptive genetic differentiation in Q. castanea.

Presenter’s name: Verónica Reyes Galindo
Email: veronica.rg.pb@gmail.com
Institution: Instituto de Ecología

Title: Evolution vs pollution: a natural experiment in sacred fir (Abies 
religiosa) peri-urban forests affected by tropospheric ozone in Mexico City

Authors and affiliations: Reyes-Galindo Verónica-Instituto de Ecología, UNAM
Jaramillo-Correa Juan Pablo-Instituto de Ecología, UNAM
Zamora-Callejas Claudio-Bienes Comunales, Santa Rosa Xochiac

mailto:veronica.rg.pb@gmail.com
mailto:ilara@cieco.unam.mx


Torres-Jardón Ricardo-Centro de Ciencias de la Atmósfera, UNAM
Sandoval-Zapotitla Estela-Jardín Botánico, Instituto de Biología, UNAM
Flores-Ortiz Cesár Mateo-UBIPRO, Facultad de Estudios Superiores Iztacala, 
UNAM
Piñero Daniel-Instituto de Ecología, UNAM
Spurgin Lewis-University of East Anglia
Martin Claudia-University of East Anglia
Prince David-University of East Anglia 
Mastretta-Yanes Alicia-CONACYT-CONABIO

Abstract: Urbanization modifies ecosystems’ original conditions and can affect 
the evolution of the species inhabiting cities. For instance, in peripheral areas of 
Mexico City air pollution by tropospheric ozone (O3) caused the decline of 
sacred fir (Abies religiosa) in peripheral areas of Mexico City (CDMX). However 
sacred fir individuals with less damage were detected within an exposure area 
with great fir mortality, suggesting that there is genetic variation within 
populations that could be related to tolerance to O3 pollution. In this work we 
compare tolerant and damaged trees within the same exposure area to O3 
using histological, metabolomic, genomic and transcriptomic analyses. For this, 
tissue was collected from tolerant and damaged individuals during a day of high 
(170 ppb) and another of moderate (87 ppb) O3 concentration. The histological 
sections evidenced gradual damage at the structural level, mainly in the 
palisade parenchyma, in addition to showing accumulation of phenolic 
compounds. Gas chromatography-mass spectrometry (CG-MS) revealed the 
differential presence of ß-Pinene, L-α-Bornyl Acetate, ß-Caryophylene Oxide, α-
Caryophylene, ß-Cubebene, α-Cubebene and α-Muurolene, between tolerant 
and damaged individuals; compounds that have already been associated with 
O3 metabolism in other studies. Genotyping by sequencing data (1,550 SNPs) 
showed that both tolerant and damaged individuals have local ancestry. Finally, 
the differential expression analyses revealed nine candidate genes associated 
with flavonoid metabolic pathways, pathogens defenses and epigenetic 
regulation. These results open the door to urban evolution studies to identify 
variability in A. religiosa germplasm that could facilitate more successful 
reforestation programs in forests subjected to O3 pollution. 
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Abstract: Cycads comprise one of the most ancient living lineages of 
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gymnosperms (265-365 Ma), nevertheless, current species come from a more 
recent diversification (19 Ma). In contrast to other cycad groups, Mexican 
cycads have high heterozygosity (He) and low genetic differentiation (Fst). 
Ceratozamia zaragozae is an endemic species from San Luis Potosi, Mexico, 
which has a generation length of 45 years. According to the last report (2010) of 
IUCN red list, it is a Critically Endangered (CE) species, with only one 
population with 50 individuals and decreasing. These plants have been severely
affected by over-collection, to the point of being almost eradicated in certain 
areas. In this study, we have recent information on six populations distributed in 
110 km2. We found that C. zaragozae shows high levels of heterozygosity (Ho =
0.805, He = 0.600) and low genetic differentiation between population (Fst = 
0.102). Additionally, based on genetic structure analysis, four genetic groups 
were delimited. Five of the six populations shown recent bottlenecks. We 
suggest that demographic traits, dioecism, longevity and recent divergence 
times play an important role to explain these results. We also found that the 
most geographically distant populations (50 km2) are the most genetically 
similar. However, most estimations of genetic flow in cycads are 2 to 7 km2, 
thus genetic flow between these populations seems unlikely to occur. We 
suggest that it might be explained by anthropogenic activities, which has been 
also reported to occur in other cycads.
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Abstract: As forested natural habitats disappear in the world, traditional, 
shaded coffee plantations represent an important conservation opportunity for 
the numerous epiphytic orchid species that have adapted to that 
agroecosystem. For example, orchids need to form mycorrhizae to germinate, 
and for differentiation and seedling development. Here, we collected bark 
samples from microsites (from twig, branch, upper and lower trunk) on shade 
trees and coffee bushes in two coffee plantations to detect, with molecular 
methods, mycorrhizae-forming fungi and evaluate fungal diversity in general. 
Shade trees and coffee bushes bark supported high fungal diversity (3783 ITS 
amplicon sequence variants, ASVs). There were no strong associations 
between community species richness and collection site, plant type or microsite.
We used the FUNGuild database to assign ASVs to seven trophic modes, 
including several types of mycorrhizal fungi. These results suggest that coffee 
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bushes, when growing in a shaded agroecosystem, harbor endophytic 
mycorrhiza-forming fungi that could potentially make them a suitable habitat for 
populations of orchids and other epiphytes. Thus, traditional coffee cultivation 
could be part of an integrated strategy for restoration and conservation of 
epiphytic orchid populations. 
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Abstract: The genus Quercus has a high rate of hybridization and introgression
among its species. Despite this, it maintains its morphological and ecological 
identity, quite possibly because natural selection acts on adaptative loci that are 
not shared, while neutral regions are permeable to gene flow. The Tequila 
volcano in Jalisco has an altitude gradient, in which five species of red oaks are 
distributed (Q. gentryi, Q. castanea, Q. calophylla, Q. crassifolia y Q. laurina) 
between 1800 and 2800 msnm. In this interval, we performed a transect for 
every 200 m of altitude and collected 10 individuals of all species present in the 
transect (a total of 6 transects, 110 individuals) with the aim of comparing the 
structure and interespecific genetic differentiation in neutral loci (chloroplast 
DNA and neutral SSRs) and in potentially adaptative loci (gene microsatellites 
or EST-SSRs). A total of twenty microsatellites were used (9 SSRs and 11 EST-
SSRs), plus two sections of the TrnC-TrnD region of chloroplast DNA. Genetic 
differentiation in chloroplast DNA was low (FST = 0.08, pvalue = 0.02) while 
neutral SSRs and EST-SSRs showed moderate differentiation values (FST = 
0.11 and 0.13, respectively). However, a bayesian grouping analysis 
(STRUCTURE) based on neutral SSRs suggested a value of K = 5 as the most 
probable number of genetic groups, corresponding to the five species, while for 
EST-SSRs the most likely value was K = 3. Although markers linked to 
potentially adaptive genes are shared in greater proportion, analyses showed 
that the level of genetic differentation is low in the three molecular markers, 
possibly as a result of recurrent gene flow between species. 
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Abstract: Different phylogeographic studies in oak species have explored the 
patterns of the distribution of genetic diversity, finding patterns consistent with 
the climatic changes since the Quaternary in species distributed in the Holartic 
region. However, the species distributed in the Neotropics show contrasting 
patterns respect to those distributed at higher latitudes. In order to clarify the 
patterns of the distribution of genetic diversity in a species (Quercus glaucoides)
with an affinity to hot and dry climates that inhabit the transition zone towards 
the Tropical Dry Forest, a phylogeographic and population genetics study was 
carried out. Eight nuclear microsatellites (nSSRs) were amplified and 
sequences of the trnC-trnD region of chloroplast DNA (cpDNA) from populations
collected throughout the distribution. Diversity and structure values were 
estimated for both markers, as well as historical demographics. In addition, to 
establish the effects of Quaternary climatic variations on the distribution of the 
species, an ecological niche model was made and projected in past climate 
scenarios. The cpDNA analysis results showed low diversity and high genetic 
structure (hS = 0.061; FST = 0.906) which, coupled with historical demographic 
analyzes, suggests a recent bottleneck. In contrast to these results, was found a
low genetic structure in nSSRs (FST = 0.029), possibly due to the effectiveness
of gene flow via pollen. A negative correlation of genetic diversity indices in the 
nSSR and latitude shows congruence with a possible bottleneck followed by a 
recent colonization. The paleodistribution shows a contraction of its distribution 
in past climatic scenarios follewed by an expansion possibly explaining the high 
segregation of genetic diversity in cpDNA.
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Abstract: The genetic diversity and population structure of the budding yeast 
Saccharomyces cerevisiae have been recently reported through the sequencing
of isolates from around the globe (Duan S.F. et al., 2018; Peter J., et al., 2018). 
We know that this fungus participates in industrial and biotechnological 
processes such as fermentations of food and beverages, and bioethanol 
production. Additionally, S. cerevisiae also lives in natural niches like soil and 
tree bark. The phylogenetic analyses of those isolates revealed a correlation 
between the strains´ environment and their genetic differentiation, which implies 
that S. cerevisae has adapted to diverse milieus. However, only few isolates 
from agave juice fermentations have been studied at whole genome level. In 
this work, we evaluated the genetic diversity and population structure of S. 
cerevisiae yeasts involved in the production of mezcal by sequencing the 
genome of 137 strains isolated from mezcal factories across Mexico. 
Interestingly, we identified that the S. cerevisiae agave strains formed two major
clusters apart from clades from other parts of the world. Furthermore, the 
distribution of subclades in these clusters correlated with their geographic 
locations. We also ran a principal component analysis to observe how the agave
strains clustered with S. cerevisiae isolates from different parts of the globe. The
PCA analysis showed clusters of agave strains similar to the ones observed in 
the phylogenetic tree. Finally, we checked the mezcal strains for admixture 
signals in their genomes to see if the strains have been genetically isolated from
one another. Our findings show we have identified a group of S. cerevisiae 
isolates that are genetically different from strains found in other regions of the 
world.
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Abstract: The use of some of Mexican native races is decreasing, in part due to
low yields and the lack of breeding support. This is case of the race Olotillo, 
which is currently planted in small proportion. Rescuing the diversity of Olotillo is
relevant due to the associated cultural value as well as its resistance to drought.
This project focuses on taking advantage of the genetic diversity of the 
landraces within Olotillo, with the aim of recovering genetic diversity and yield 
through a method known as evolutionary breeding (EB). The method is based 
on combining natural selection and artificial selection (site-specific farmer 
selection) acting in heterogeneous “evolutionary populations” (EP), which are 
created by mixing seeds of different evolutionary origin. This method was 
proposed by Suneson 50 years ago, based on Harlan’s (1938) composite hybrid
mixtures. The aim of this project is to evaluate the viability of EP as a way to 
improve and promote native maize races. For this, it is necessary to empirically 
evaluate which starting point of diversity is better for the construction of the EPs.
Therefore, we are testing three types of EP starting points: local germplasm 
(Ocozocuatla, Chis.), local + regional (La Frailesca, Chis.) and local + national 
(Guerrero, Oaxaca and Nayarit States from Mexico). The three types of EP, 
(local, regional, and national) are being established in an experimental field. The
EPs will be evaluated during four productive cycles at the agronomic and 
genetic level. For the genetic level, genotyping-by-sequencing will be produced 
for each cycle and analyses would focus in determining allele frequency 
changes and the distribution of deleterious variants. The EP would also be 
characterized regarding average heterozygosity (reflecting inbreeding), and the 
number of nonconding, synonymous, nonsynonymous and nosense variants. 
The resulting results will allow to propose a EB strategy that useful for farmers.
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