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8:00 am Registro
8:45 am Bienvenida: Auditorio de Biologia (B-392)
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am Fishing and Ecotourism: Opportunities for Puerto Rico

Dr. Wes Neal, Associate Extension Professor, Mississippi State University
Auditorio de Biologia (B-392)

9:45 am Sesion [
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Ecologia I (B-182)

Microbiologia I (B-280C)
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pm Microbiologists as Instruments of Global Health: stories from the field

Commander Dr. Guillermo Pimentel, Microbiologist, United States Navy
Auditorio de Biologia (B-392)
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Auditorio de Biologia (B-392)
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Glycosyl Hydrolase Expression at Different Carbon Sources in the Haloarcheon Halogeometricum
borinquense

Salazar Morales, Aldo Ivan,"? Mara F. Cuebas Irizarry,1 and Rafael Montalvo Rodriguezl

'Department of Biology, University of Puerto Rico-Mayagiiez Campus
*aldo.salazar@upr.edu

Abstract

Since the discovery of Archaea over 30 years ago, little is known about regulation of carbohydrate
utilization by gene expression. For example, carbon catabolite repression, which is controlled by glycosyl
hydrolases expression (GH), has barely been studied. The objective of this study is to understand the regulation
of glycosyl hydrolases expression in the presence of different carbon sources at high salinity. To achieve this
goal, the halophilic archacon Halogeometricum borinquense was selected, as it has a shorter generation time
than other halophilic archaea. In addition, H. borinquense has the ability to use different carbon sources, which
include: glucose, maltose, mannose, fructose, xylose, trehalose, cellobiose, raffinose, and glycerol. Cells of H.
borinquense were grown in minimal media with maltose, sucrose, and glucose as the only carbon source; and
also in rich medium until late logarithmic phase. Enzyme assays were performed to test glycosyl hydrolase
expression in all four media. Results revealed low or no levels of glycosyl hydrolase activity in rich medium
and minimal medium with glucose as carbon source, compared to considerably higher activity in sucrose and
maltose. The specific activities of the a-glucosidase, B-glycosidase, and B-galactosidase were calculated for
maltose, sucrose, and rich media. Enzyme activities in sucrose, maltose, and rich media showed a 13-,15-,5-fold
increase for a-glucosidase, and a 136-,272-,16-fold increase for B-glycosidase in comparison to glucose activity
levels. These studies provide evidence of a putative CCR system in halophilic archaea. Preliminary analyses
suggests that GH regulation depends on carbon source.

Mutacion de Pérdida de Funcion en CCBE1 Como Posible Causa de Enfermedades en los
Puertorriqueiios

Santaella Méndez, Grecia," * J. Serrano Gonzalez' y Juan C. Martinez Cruzado'

'Departmento de Biologia, Universidad de Puerto Rico-Recinto Universitario de Mayagiiez
*grecia.santaella@upr.edu

Resumen

Las mutaciones de pérdida de funcion son variantes que suelen abolir la funcidon de genes humanos que
codifican para proteinas. Estas mutaciones recesivas, suelen estar asociadas al desarrollo de enfermedades en el
ser humano. Se pretendia identificar polimorfismos, asociados a mutaciones de pérdida de funcion, que tengan
un impacto sobre la salud de los puertorriquefios. A través de andlisis del Proyecto 1000 Genoma, se
identificaron mutaciones de pérdida de funcién que tenian una prevalencia en Puerto Rico mayor que en el resto
del mundo; se buscaba que tales mutaciones tuvieran un efecto sobre todas las isoformas del gen, que el gen
tuviera un tamafio de transcripcion significativo y una expresion a nivel fetal en los humanos. Entre estas
mutaciones se encontrd una en la posicion 57,147,471 del cromosoma 18, correspondiente al gen CCBEI]
(“Collagen and Calcium binding EFG domains 1”’). CCBEI provee instrucciones para hacer una proteina que se
encuentra en la matriz extracelular y esta asociada a la formacion del sistema linfatico. Se realiz6 un genotipado
usando Real Time PCR con muestras de ADN recolectadas de diversas areas geograficas de Puerto Rico en
busca de individuos que presentaran tal mutacion. Se espera que la mayoria de los individuos muestreados que
presenten la mutacion sean de naturaleza heterocigota, ya que la manifestacion homocigota de la mutacion se
encuentra relacionada al desarrollo de una enfermedad autosdmica recesiva letal denominada Sindrome de
Hennekam. Aquellos individuos que sean heterocigotos para esta mutacion son potenciales portadores de esta
enfermedad y podrian padecer problemas tiroideos.



Halorubrum tropicale sp. nov., a Novel Halophilic Archaeon Isolated from the Solar Salterns in Cabo
Rojo

Saavedra Collado, Sofia M.," 2 Ruben Sanchez,' and Rafael Montalvo Rodriguez1

'Department of Biology, University of Puerto Rico-Mayagiiez Campus
*sofia.saavedra@upr.edu

Abstract

A novel strain (V5) belonging to the halophilic archaea was isolated from the Cabo Rojo solar salterns in
Puerto Rico, for which the name Halorubrum tropicale is proposed. Strain V5 is a pleomorphic cocci. The
organism was isolated from an artificial seawater agar medium with pyruvate as sole carbon source at a pH of
7.2. Optimal growth factors were obtained for salinity (20% w/v), temperature (45°C), and pH (7.5). Analysis
using the 16S rRNA gene revealed that the V5 strain belongs to the genus Halorubrum. Phylogenetic analyses
using the rpoB, ppsA, and atpB genes by multilocus sequence analysis indicate that strain V5 indeed represents
a new species. Analysis of the 16S rRNA gene revealed that strain V5 was most closely related to H. terrestre
and H. distributum with 99% similarity. As for the rpoB and atpB genes, the most related organism was H.
xinjiangense (97%). The ppsA gene showed a 95% similarity with Halorubrum arcis. The average nucleotide
identity was determined by comparing all available Halorubrum genomes with strain V5, concluding that all
species of Halorubrum were between 81%-88% similar, the most similar species being H. litoruem with
88.36%. The genome consists of 3.57 MB in length with a G + C content of 67.6%. It includes 4 rRNAs, 52
tRNAs, and 3246 protein-coding sequences. A series of characterization tests were conducted, including NaCl
concentration, temperature, pH, carbon sources, hydrolysis, gas production, and antibiotic resistance.

Solirubrum puertoriconensis: Characterization and Genome Sequence of a Novel UV-Resistant Bacteria

Pietri Toro, J ariselle,” > Mara F. Cuebas Irizarry,1 and Rafael Montalvo Rodriguezl

'Department of Biology, University of Puerto Rico-Mayagiiez Campus
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Abstract

Ultraviolet (UV) radiation resistance in bacteria is mediated by a DNA enzymatic repair system through
various pathways. Tolerance to UV radiation has been related to the solar UV level present in its natural habitat,
which makes the system more efficient in repairing DNA. In an attempt for isolating UV resistant bacteria in
Puerto Rico, a dry soil sample was aseptically collected from La Parguera, in the town of Lajas. One gram of
soil was suspended in sterile distilled water, where it was irradiated with UV-light (254nm) in a microbiological
hood. Escherichia coli was used as negative control. The suspension was serially diluted and plated in R2A
medium and incubated in the dark for several days to avoid photoreparation. A Gram-negative, rod-shaped, red-
pigmented bacterium, Solirubrum puertoriconensis (strain MCI1), was successfully isolated for further
characterization. Strain MC1 grows at room temperature. Sequence analysis using the 16S rRNA gene showed
96.8% similarity to Hymenobacter deserti and values lower than 91% to other Hymenobacter species. This
result suggests that MC1 might represent a novel genus within the Bacteroidetes. Polyphasic taxonomy is
currently being performed to provide full characterization of this novel organism.



Cultivable Fungi from Fresh Casts of Yuisia olgae (Annelida: Oligochaeta: Achantodrilidae)

Carrera Martinez, Roberto" > and Sandra L. Maldonado Ramirez'

'Department of Biology, University of Puerto Rico-Mayagiiez Campus
“roberto.carrera@upr.edu

Abstract

The ecology of the recently discovered earthworm genus Yuisia is unknown, and the work presented here is
the first attempt to describe the mycobiota of one of its species, Y. olgae, from fresh casts. This is not only the
first attempt to understand Yuisia’s ecology, but also the first attempt to describe the mycobiota associated with
tropical earthworm’s casts. For this research two specimens of Y. o/gae were placed on individual transparent
sealed plastic bags with sterilized moist paper towel. After 24 hours, the earthworm defecated the majority of
their intestinal contents on the moist paper towel and 1g of these feces were collected using sterile instruments
and mixed with 10 mL of a sterile solution of 10% KOH. A serial dilution was performed and two sets of
samples were cultivated: one inoculating 1ml from each original and diluted solution and another one, with
inoculating 0.1 mL. All inoculations were homogeneously distributed on commercial Potato Dextrose Agar. A
total of 15 species and morphotypes of filamentous fungi were isolated, 11 representing species of
Cylindrocarpon, Fusarium, Penincillium, Aspergillus, and Mucor. The other four isolates lacked reproductive
structures. Fusarium was the most abundant isolate, followed by Cylindrocarpon. This contrasts with prvious
reports, as Fusarium and others plant pathogens abundance seems to decline in earthworm casts. This
correspond to the first report of the genus Cylindrocarpon isolated from earthworm casts.

Characterization of the Microchromosome 27 of the Puerto Rican Parrot (4mazona vittata)

Rivera Lopez, Carlos F .,"?Edwin G. Ramirez Aponte,1 and Juan C. Martinez Cruzado'

'Department of Biology, University of Puerto Rico-Mayagiiez Campus
*carlos.riveral 06@upr.edu

Abstract

The endangered Puerto Rican parrot (Amazona vittata) began to be investigated in genomic terms after
having their genome recently sequenced. To extend the knowledge regarding the type and amount of protein-
coding genes, sequences rearrangements and translocations, we are focusing on the Puerto Rican Parrot
microchromosome 27 from the latest genome assembly (http://genomes.uprm.edu/parrot). Different annotation
resources and data-bases were used such as NCBI’s BLAST Nucleotide Sequence, UCSC Genome Browser,
Repeat Masker, GIRI-Sensor, AUGUSTUS, FGENESH, and GENSCAN. The chicken (Gallus gallus) sequence
files were used as the principal templates for the annotation, but in order to acquire better results it was
necessary to use other bird genomes such as that of the budgerigar (Melopsittacus undulatus), Kea (Nestor
notabilis), zebra finch (Taeniopygia guttata), turkey (Meleagris gallopavo), saker falcon (Falco cherrug), and
the peregrine falcon (Falco peregrinus). A total of 169 genes were found after analyzing the 21 scaffolds
belonging to microchromosome 27. Two gene clusters were found in two scaffolds; the first one with genes of
the HOXB family that are involved in developmental process and the second one with feather B-keratins. The
total length of all scaffolds adds to 4.9 Mb and the homologous chromosome in chicken has a length of 5.3 Mb.
The microchromosome 27 is in synteny with all the bird species genomes analyzed; but two scaffolds show
unique gene inversions for 4. vittata. Results obtained from gene predictors suggest the presence of more genes,
especially B-keratins.



Caracterizacion de Secuencias Homologas al CHR7 de Gallus gallus en Cromosoma AVI16 de Amazona
vittata

Nieves Santiago, Hector D.," > Edwin G. Ramirez Aponte' y Juan C. Martinez Cruzado'
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Resumen

La cotorra puertorriqueia (Amazona vittata) es un ave endémica de Puerto Rico que se encuentra en peligro
de extincion. Su genoma fue secuenciado con el propdsito de conocer mas sobre su genética y asi poder ayudar
en los proyectos de conservacion. Como parte de estos estudios gendmicos se realizd una hibridacion
fluorescente in situ entre los cromosomas de la gallina y la cotorra puertorriqueia; y se encontrd que el
cromosoma 6 en A. vittata (AVI16) hibrido con el 6 y 7 de Gallus gallus. Esta translocacién de cromosomas es
unica hasta el momento del orden de los Psittasiformes, ya que en el 2013 se logr6 identificar ademés dicho
arreglo en el genoma del guacamayo rojo (4ra macao). Partiendo de estos resultados, se lograron identificar 66
andamios que parean con estos dos cromosomas en G. gallus. Esta investigacion estd enfocada en caracterizar
las secuencias del AVI6 que presentan homologia con el cromosoma 7 de la gallina. Utilizando programas y
bases de datos como NCBI, UCSC Genome Browser, Repeat Masker, Gene Panther y diferentes predictores de
genes se busca poder caracterizar las secuencias, analizar las translocaciones previamente identificadas y
describir y anotar genes que codifiquen para proteinas. Actualmente se ha trabajado con los 17 andamios mas
grandes y la longitud de éstos suma a 11.7 Mb. Hasta el momento un 26.9% de los genes identificados cumplen
un papel en la regulacion bioldgica y la localizacion de productos. Se estima que el tamafio del cromosoma
AVI6 debe estar cercano a las 72 Mb.

Analisis del Contenido Estomacal de la Rana Invasora (Osteopilus septentrionalis) en Sembradio de
Agiiacates en Isabela, Puerto Rico

Orengo Green, José J.," > Yanitza M. Goyco Suarez,' Alex Segarra' y Fernando J. Bird Pico'
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Resumen

Las especies invasoras son uno de los grandes problemas ecologicos que existen en todas las partes del
mundo. La introduccion de la Rana Cubana (Osteopilus septentrionalis - Hylidae) puede ser un factor a
considerar en la disminucion de especies nativas y endémicas en el Caribe y en EEUU. Dado su éxito marcado
en diferentes hébitats a los que ha sido introducida, esta especie ha sido utilizada para examinar su impacto en
comunidades nativas. Este trabajo analiza la dieta de esta rana en un area cercana al punto de introduccion de
esta en PR (Agiiadilla). Las ranas fueron capturadas en la Estacion Experimental Agricola de Isabela, en
siembra experimental de arboles de aguacates (Persea americana) y colocadas en bolsas plasticas para su
transporte al laboratorio. Eutanasia de los especimenes se efectué por congelacion (protocolo aceptado). Se
efectud diseccion de especimenes bajo estereoscopio con el propdsito de remover tracto digestivo (estémago y
tracto intestinal completo). Se analiz6 el contenido de éstos tractos de 13 individuos (6 hembras y 7 machos). Se
encontraron mayormente invertebrados (insectos, dacaros, moluscos) y un vertebrado (crdneo de
Eleutherodactylus antillensis). Se propone llevar a cabo este estudio en areas naturales cuya diversidad de
presas es mayor en donde se ha establecido esta especie. Estrategias para el control de esta especie en Puerto
Rico no se han implementado, y muy poco se sabe sobre el impacto de esta especie sobre especies nativas de
anfibios, reptiles y otros.



Distribution of a Wilson’s Disease Causing Loss of Function Mutation in Gene ATP7B in Southwest
Puerto Rico

Hernindez Hernandez, Cristal L.," Raquel Vicario,' and Juan C. Martinez Cruzado'
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Abstract

The ATP7B gene encodes for an ATPase with a fundamental role in the cellular transport of copper within
hepatocytes. Ninety percent of Wilson’s Disease (WD) cases are caused by a loss-of-function mutation in this
gene, leading to a decreased excretion of copper into bile. Copper then accumulates in the liver and eventually
flows through the bloodstream and is accumulated in other organs, such as the kidneys and the brain with fatal
consequences. A mutation altering the acceptor splicing site of intron #11(rs367956522) has been detected in a
family afflicted by WD in southwest Puerto Rico. We have found it in its homozygous form in two cases, and in
its heterozygous form in sixteen cases within four families out of 219 samples assayed in southwest Puerto
Rico. We have further found that homozygous and heterozygous individuals are conversely homozygous or
heterozygous for a second mutation located within the pyrimidine tract of intron #16 of the gene (rs140708492).
Three samples heterozygous for only rs140708492, a rare variant specific to Europe, were found. Therefore we
deduce that the SNPs are linked and that the mutation generating 1rs367956522 occurred in a chromosome that
already had rs140708492. People heterozygous for any of the mutations are being given free access to medical
tests that will allow us to study the phenotypic effects of a single copy of the mutation. An expanded survey of
1s367956522 in Puerto Rico will allow us to determine the viability of recommending newborn tests for this
SNP.

Polysaccharide-based Polyelectrolyte Multilayers: Physicochemical Characterization and In Vitro
Studies

uifiones, Beatriz,l’ 3 David Castilla,2 and Jorge Almodovar®
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Abstract

Implants over the years have caused many unpleasant reactions and infections. This occurs because the body
rejects them after a period of time since they are not biocompatible. One alternative to improve their
biocompatibility is to generate a bioactive surface that helps in cell processes such as cell adhesion and
therefore improves biocompatibility. Our work was composed of developing three and six bilayers of Chitosan
(Chi) and Heparin (Hep) over a silicon substrate using the layer-by-layer (LBL) method, simulating the surface
of the tissue’s extracellular matrix to enhance the biocompatibility and cellular adhesion of the substrate.
NIH/3T3 cells were used for in vitro studies. Infrared Variable Angle Spectroscopic Ellipsometry (IR-VASE)
allowed us to study the thickness and chemistry of the CHI/HEP bilayers, while cellular adhesion and
morphology was observed via scanning electron microscopy (SEM). The IR-VASE analysis reported the
distinctive peaks of polysaccharides, enabling us to see their chemistry and presence in the substrate. SEM
demonstrated that three bilayers were not able to completely cover the silicon surface while six bilayers were
able to cover completely the silicon substrate and generate a homogenous surface. Our in vitro studies reported
that six bilayers generate an attractive surface for cells to adhere and survive in comparison to the three bilayers.
This demonstrates that the development of these polymeric bilayers can become a promising way to increase the
biocompatibility of biomaterials’ surfaces.



Listado del Género Auricularia en el Area Oeste de Puerto Rico

Fumero Nazario, Stephanie,"” > Paola N. Gonzalez Colén' y Sandra Maldonado Ramirez'
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Resumen

El género Auricularia se caracteriza por agrupar hongos comestibles y descomponedores de madera,
asociados generalmente a areas humedas y de poco sol. Se han reportado especies de este género con
propiedades antibacteriales, antioxidantes y antiparasiticas. A pesar de la importancia de estos hongos, al
presente no se han realizado estudios sistematicos para conocer la diversidad de este género en Puerto Rico. Se
colectaron muestras aleatoriamente en zonas boscosas del area oeste de Puerto Rico para documentar la
diversidad del género en esta region. Las muestras fueron removidas del sustrato utilizando una cuchilla y
transportadas en fundas de papel para ser identificadas a nivel de especie utilizando técnicas morfologicas
tradicionales como cortes y tinciones. Entre las especies identificadas se incluye 4. fuscosuccinea, A. delicata 'y
A. auricula-judae. Estas identificaciones fueron realizadas utilizando una hoja de datos que facilitd la
caracterizacion del hébitat y de caracteres morfologicos.

Enfermedades Asociadas al Polimorfismo rs41341748 en el Gen MSR1 y su Frecuencia en Puerto Rico

Figueroa Vazquez, Zahudy N."?y Juan C. Martinez Cruzado'
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Resumen

Dado los avances en gendmica y bioinformatica, hoy dia se pueden estudiar con mayor facilidad las
anomalias presentes en el genoma humano. En este contexto, esta investigacion se centra en el estudio de
enfermedades mendelianas causadas por mutaciones de pérdida de funcion. Utilizando los datos de la primera y
tercera fase del Proyecto “1000 Genomas” se identifico el polimorfismo rs41341748 presente en el gen MSR1
el cual ha sido asociado a la incidencia de enfermedades como Esofago de Barret y Adenocarcinoma Esofagico.
Este polimorfismo de un solo nucledtido (SNP) cambia una citosina por una timina en un codoén para el
aminodcido arginina formando asi un codén de terminacion prematuro. Dicha mutacion afecta todas las
isoformas del gen. Actualmente se esta utilizando un ensayo especifico para el SNP por “Real Time PCR” para
determinar la frecuencia y distribucion genografica del polimorfismo en Puerto Rico genotipando 396 muestras
recolectadas por toda la isla. Como control positivo se estd utilizando al individuo HGO1075, que es uno de
siete individuos heterocigotos para la mutacion encontrados por el Proyecto del 1000 Genomas de entre un total
de 104 puertorriquefios. Los resultados preliminares no han sido conclusivos. La alta frecuencia del
polimorfismo en Puerto Rico nos permite predecir una mayor incidencia de algunas de las enfermedades
asociadas a la mutacion.



Analysis of Loss-of-Function Mutations Identified by the 1000 Genomes Project in Puerto Rico
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Abstract

Loss-of-function mutations are mutations in the DNA that cause a protein to malfunction. The purpose of
this experiment is to study different loss-of-function mutations that have been identified by the 1000 Genomes
Project in Puerto Rico. Each chromosome was screened and thoroughly analyzed using bioinformatics tools to
create a reduced list of the 12 most detrimental and interesting mutations. Here, chromosomes 4, 5, and 14 were
assigned. The analysis included observing the frequency of the mutation in Puerto Rico, and whether it caused a
frame shift, premature stop codon, or damaged splice site. It also included revising if the mutation affected all
isoforms of the protein, how high the P(rec) of the mutated gene was, its GERP, transcript size, and whether it
appeared in databases such as OMIM and Cosmic. In case of the creation of premature stop codons, it was
examined whether is caused non-sense mediated decay. After the list with the 12 mutations was created, the
mutation most likely to abolish gene function completely and affect a function without redundant genes was
selected. A mutation in the SEMA 3A gene was selected, which is found on chromosome 7. It is a member of
the semaphorin family and can function as a chemorepulsive or chemoattractive agent. Mutations in it have
been related to different disorders such as hypogonadotropic hypogonadism, head and neck squamous cell
carcinoma, endometriosis, and more. Currently, samples from the Puerto Rican population are being tested in
the lab to determine if they contain this mutation.

Biodiversity Responses of Different Testate Amoebae Communities to Tropical Climate Change
Extremes

Ramirez Martinez, Jorge A.," > Bryan Caldrin,' and Dimaris Acosta Mercado'
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Abstract

Testate amoebae have been proven to be successful climate change proxies in temperate environments
because of their sensitivity to water table depth and substrate moisture. However, little is known about their
bioindicator capacities in tropical landscapes, where the effects of climate change are particularly unpredictable.
Insight into the climate sensitivity of tropical testacean communities may provide scientists with new ways to
gauge the effects of climate change in tropical ecosystems. Given the moisture-driven changes in composition,
species richness and abundance of testaceans in temperate freshwater ecosystems, we hypothesize that altered
levels of precipitation will change the abundance, richness, and community composition of testaceans in
freshwater tropical ecosystems. In this study, we tested this hypothesis by experimentally controlling the
amount of precipitation from baseline levels in tank bromeliads (Bromeliaceae) from three tropical countries
and identifying the testacean communities therein. Our results show that testacean response to changes in
precipitation varies with country; some changed in composition, richness, and abundance, others only in
composition, and some did not respond to changes in precipitation. These results highlight the possibility that
there is no single biological response to climate change. We conclude that further research should elucidate the
mechanisms behind these differences and identify these location-specific factors for a more precise use of
testaceans as indicators of climate change in tropical countries. Due to the threat that climate change poses in
the tropics, it is imperative that scientists find new, varied and trustworthy ways to measure precisely how
climate change is altering our environment.



Deciphering the Regulation of Natural Killer Cell Development by IncRNA23
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Abstract

Novel Long noncoding RNA 23 (IncRNA23) transcript and its gene locus was identified through RNA
sequencing by probing various subsets of CD4+ T immune cells (unpublished data from Williams Lab).
Examining IncRNA23 expression in various other immune cell populations identified a conspicuous expression
of IncRNA23 in natural killer (NK) cells. In-vivo knockout studies in mice using clustered regularly interspaced
short palindromic repeats (CRISPR)-Cas9 a genome-editing technology, indicates that the IncRNA23 gene
locus is essential for NK cell development. CRISPR-Cas9 mediated deletion of the IncRNA23 gene locus
decreases the expression of transcription factors important in NK cell development. Thus, based on these
primary observations we sought to elucidate the mechanisms by which IncRNA23 regulates gene expression
using overexpression and knockdown strategies. Initially, the 2kb IncRNA23 cDNA was cloned into a
mammalian lentivirus expression vector. Lentiviruses containing IncRNA23 plasmid were produced, and
transduced into mouse kidney fibroblast (MK4) cell line to determine the efficiency of transduction and
IncRNA23 expression in these cells. Unexpectedly, the results obtained in MK4 cells so far indicate that
overexpression of IncRNA23 down regulates factors important for NK cell development. We speculate that this
inverse regulation might be due to a squelching mechanism; nevertheless an immediate future investigation on
this hypothesis is warranted. In short, this research aims to understand the novel mechanisms of IncRNA23 in
regulating gene expression, and its role in immune cell identity, signaling and differentiation.

Distribucion de una Mutacion de Pérdida de Funcion en el Gen VPS13A en la Poblacion Puertorriguefa

Acevedo Sanchez, Yamilex"*y Juan C. Martinez Cruzado'
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Resumen

Las mutaciones de pérdida de funcién son variantes genéticas que interrumpen la funcion de genes, al
truncar o eliminar el polipéptido para el que codifican, en algunos casos resultando en susceptibilidad a
enfermedades complejas, como lo es la enfermedad neurodegenerativa coreoacantocitosis. Diversas variantes
genéticas han sido identificadas como responsables del padecimiento de esta enfermedad, entre las que se
encuentra la mutacion sin sentido ¢.3889C>T en el gen VPS13A. Esta mutacion fue reportada en el proyecto de
los 1000 Genomas en un individuo de la poblacion puertorriquefia, por lo que se decidié validar y estudiar la
frecuencia de esta variante en Puerto Rico. Se utilizaron navegadores genéticos como “UCSC Genome
Browser” y “Ensembl” para determinar el efecto de la mutacion en las isoformas del gen. Se utilizé “ViiA7
Real-Time PCR System” con el propoésito de validar la mutacion en el individuo identificado como HG00554
en el proyecto de los 1000 Genomas, asi como para genotipar 396 muestras recolectadas alrededor de la Isla. Se
encontré que el SNP afecta a todas las isoformas presentadas en los “browsers,” resultando en la eliminacion de
aproximadamente 2000 residuos de la proteina codificada por VPSI3A. Resultados preliminares demuestran
que el individuo HG00554 es heterocigoto para el alelo que contiene el SNP y el resto de los individuos
estudiados son homocigotos para el alelo sin la mutacion. Estos datos demuestran la tendencia de mutaciones de
pérdida de funcion a estar presentes en baja frecuencia en una poblacion.



Characterization of Chromosome 25 in Amazona vittata
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Abstract

Amazona vittata, known commonly as the Puerto Rican parrot, is one of the endemic birds of Puerto Rico,
and the only one that belongs to the genus Amazona. This bird is also the only surviving native parrot species in
a United States territory. The purpose of this project is to characterize, annotate the protein coding genes, and
make a map of A. vittata’s chromosome 25 to determine if the chromosome maintains synteny with Gallus
gallus’s chromosome 25. Fourteen scaffolds corresponding to chromosome 25 were analyzed using NCBI’s
BLAST, DNA Stats, Repeat Masker, GENE-Panther, GENSCAN, AUGUSTUS, FGENESH, and UCSC
Genome Browser. The species that were used as reference for these analyses were G. gallus, Melopsittacus
undulatus, Nestor notabilis, Falco peregrinus, F. cherug, Meleagris gallopavo, and Nipponia nippon. The total
length of chromosome 25 in G. gallus is 2.91Mb, while the chromosome in A. vittata is 2.68Mb, according to
the sum of the 14 scaffolds identified. After analysis, 137 genes were identified as part of the chromosome. The
predominant molecular function of these genes is binding, followed by catalytic activity. Two clusters of beta-
keratin genes of claws, feathers and scales were found on two different scaffolds. Some of the genes detected
could not be confirmed if they belong to chromosome 25, since they were unplaced in reference species. In
conclusion, A4. vittata’s chromosome 25 contains keratin gene clusters and does not maintain synteny with G.
gallus as predicted.

Estudio Aerobioldgico de Hongos Cultivables en el Edificio de Biologia en UPR-Mayagiiez

Orta Vasquez, Grace M.,l’ 2 M. Rivera de Jests' y Sandra Maldonado Ramirez'
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Resumen

La aerobiologia es el estudio de los microorganismos y particulas bioldgicas suspendidas en el aire y que
son transportadas por este medio, como por ejemplo las esporas y el polen. En aerobiologia se aplican
conceptos de regulacion de factores ambientales y monitoreo con el propdsito de mantener un control en los
niveles aceptables de particulas biologicas con relacion a la calidad del aire. El objetivo principal de la
investigacion consistio en colectar muestras de hongos cultivables suspendidas en el aire dentro del Edificio de
Biologia en UPR-Mayagiiez para determinar si el mismo cuenta con una buena calidad de aire. Entre los meses
de enero a marzo de 2016 se llevaron a cabo dos muestreos para recolectar muestras ambientales utilizando el
Andersen Cascade Impactator con platos Petri conteniendo Corn Meal Agar. Las colonias recuperadas se
contaron y se aislaron para identificarlas a nivel de género. Hasta el momento se han identificado aislados
pertenecientes a los géneros Cladosporium, Curvularia, Fusarium y Stachybotrys, un hongo altamente
toxigénico. Se espera poder completar la identificacion de todos los aislados para establecer una comparacion
con los datos obtenidos en semestres anteriores.



Lignolytic Enzyme Activity by Purpureocillium lilacinum
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Abstract

Purpureocillium lilacinum (formerly known as Paecilomyces lilacinus), is an entomopathogenic fungi that
may be used as a biocontrol agent. Although this fungi is known to be collected from soil, it also may cause
infections in immunodeficient patients. Based on previous studies in our laboratory, Purpureocillium lilacinum
is capable of using naphthalene as its only carbon source. The purpose of this experiment was to determine if
naphthalene can induce lignolytic enzymes activity in P. lilacinum. The fungi was inoculated in a liquid basal
medium with 10% naphthalene and 10% glucose concentration for 20 days at 28°C, with 110 rpm of agitation.
To measure the presence or absence of naphthalene, we measured the change in absorbance in the samples at
320 nm. As a result in glucose, there is no enzymatic activity whereas on naphthalene there is. In conclusion, P.
lilanicium 1is a fungi that may be used as a possible agent in the area of bioremediation.

Aspergillus caelatus as a Potential Degrader of Congo Red Dye

Soto Veléz, Charles G." % and Matias Cafaro'
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Abstract

To the best of our knowledge, the ecological role or behavior of Aspergillus caelatus, a species in
Aspergillus section Flavi, hasn’t been studied. The majority of the studies of A. caelatus are descriptive about
its reproduction and morphology. Over the past few years, a great deal of efforts has been put to find fungi with
the ability to degrade xenobiotics. The purpose of this study was to observe the capacity of A. caelatus to use a
xenobiotic like Congo Red and to determine if its capable of inducing ligninolytic enzymes. The fungi were put
to growth in a basal medium containing 0.01 mg/ml of Congo red for a period of 20 days at 28° C with an
agitation of 110 rpm. The ability of fungi to degrade Congo Red was measured directly by determination the
residual Congo Red by spectrophotometry at 490 nm. By day 20, A. caelatus had a biomass of 44.98 mg and the
concentration of Congo Red in the medium was of 0.0056 mg/ml with a maximum decolorization percentage of
97.52%. The data obtained in the present study advanced our knowledge of the capability of A. caelatus to
degrade in it could be used in the future as a possible bioremediation.
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Characterization of Sex Chromosomes Z and W of the Puerto Rican Parrot (4mazona vittata)
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Abstract

Puerto Rican parrot (Amazona vittata) genome data became publicly available thanks to the community
effort of the people of Puerto Rico. To advance the description of rearrangements, conserved regions, protein-
coding genes and other important protein and gene features, we are focusing on sex chromosomes Z and W
from the latest genome assembly (http://genomes.uprm.edu/parrot). Some annotation resources and tools used
for this work are: Stand-alone Blast, Blast from NCBI, UCSC Genome Browser, Gene Model Checker,
Ensembl, and Repeat Masker. Fluorescence in situ hybridization of chicken’s chromosomes against Puerto
Rican Parrot shows that chromosome Z from both species hybridize completely and do not present any
translocation with other chromosomes. Chromosome W did not show any signal. We started the annotation by
identifying 937 scaffolds of the parrot genome matching to the chicken (Gallus gallus) chromosome Z and 31
for chromosome W. Chicken and budgerigar (Melopsittacus undulatus) sequence files were used as major
templates for this work, but occasionally it was necessary to use other genomes such as that of the zebra finch
(Taeniopygia guttata), turkey (Meleagris gallopavo), collared flycatcher (Fidecula albicolis), saker falcon
(Falco cherrug), and peregrine falcon (Falco peregrinus). We analyzed the larger 66 scaffolds of the Z
chromosome, found in them 211 genes and 1.3% of them are involved in reproduction. The total length of these
scaffolds adds to 23.3 Mb, which represents approximately 28.4% to 29.1% of the Z chromosome. Only two
scaffolds from the 31 corresponding to chromosome W were validated and we found in them two genes.

Assessing a Loss-of-Function Mutation in the WDPCP Gene in Puerto Rico

Collado Justiniano, Sherley"* and Juan C. Martinez Cruzado'

'Department of Biology, University of Puerto Rico-Mayagiiez Campus
“sherley.collado@upr.edu

Abstract

The 1000 Genomes Project has identified loss-of function-mutations (lof) in different populations. This type
of mutation causes a protein to lose its function. A number of lof mutations were found in the Puerto Rican
population and this research focuses on the WDPCP gene from chromosome 2. This gene is involved in
ciliogenesis and regulation of cell migration and cell polarity. The phenotypes associated with mutations in this
gene include Bardet-Biedl Syndrome, polysyndactyly, and heart defects. Current efforts are being made to
identify the presence and distribution of the WDPCP mutations in Puerto Rico. If the mutation is present in the
sampled population and it is affected by factors such as inbreeding, it will appear predominantly in samples
obtained from towns in the center of the island. The mutation was validated in the lab using genotyping
techniques. Samples from random towns of Puerto Rico were assessed to determine if the mutation is present.
The presence of this mutation in samples from across the island has not been confirmed. Future applications
include the study of patterns of geographic distribution of the mutation and possible phenotypic effects of the
heterozygous condition.
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Validating the Presence and Geographic Distribution of rs145497708 in Puerto Rico

Castro Rivera, Carolina' * and Juan C. Martinez Cruzado'

'Department of Biology, University of Puerto Rico-Mayagiiez Campus
“carolina.castrol @upr.edu

Abstract

The polymorphic DRDS5 gene encodes for the production of the D5 dopamine receptor in neurons and liver
tissue. Mutations in this gene have been associated with susceptibility to ADHD, a childhood-onset neurological
disorder characterized by hyperactivity, inattention, and impulsivity; and blepharospasm, an adult-onset focal
dystonia that causes continued and involuntary closing of the eyelids. rs145497708, identified in Phase III of the
1000 Genomes Project, is a rare, loss-of-function mutation in this gene that produces a premature stop-codon
which removes the end of the intramembranous region of the D5 receptor. It is possible that this mutation may
also be associated to neurological disorders. Because no human may be used as a true control, data provided by
the 1000 Genomes Project must be validated to ensure the absence of false positives or false negatives. For this
reason, we are seeking to validate the presence and geographic distribution of this mutation in PR by acquiring
genotypic information of 396 Puerto Rican individuals from municipalities throughout the island using custom-
designed primers for PCR amplification and Hinfl or Ddel digestion. As positive control, the Puerto Rican
individual identified as HG11082 in the 1000 Genomes Project, heterozygous for the mutation, is also being
tested. If rs145497708 is a true mutation, then it is expected to be found in other members of the Puerto Rican
population. Tests for the presence or absence of this mutation for other individuals throughout the island are still
being awaited.

Chracterization of the Chromosome 11 in Amazona vittata

Fontanez Collazo, Thays,l’ 2Edwin G. Ramirez Aponte,1 and Juan C. Martinez Cruzado'

'Department of Biology, University of Puerto Rico-Mayagiiez Campus
* @upr.edu

Abstract

The Puerto Rican parrot (4dmazona vittata) is endemic species of Puerto Rico, and since 1967 it was listed as
an endangered species. For this reason different agencies are working with recovery programs and the
establishment of different populations. This project is also focused on the conservation of the species but in a
genomic context, and we are focusing on the characterization of 4. vittata chromosome 11. We started the
description of the protein coding genes, rearrangements and conserved regions for this chromosome by
identifying 412 scaffolds of the parrot genome matching to the chicken (Gallus gallus) chromosome 11. Some
annotation resources and tools used for this work were UCSC Genome Browser, Blast from NCBI, DNA Stats,
Repeat Masker, Gene Panther, and three different gene predictors (Augustus, Fgenesh, and Genscan). To be
more accurate we also compared the Puerto Rican parrot scaffolds with the budgerigar (Melopsittacus
undulatus), zebra finch (Taeniopygia guttata), turkey (Meleagris gallopavo), collared flycatcher (Fidecula
albicolis), saker falcon (Falco cherrug), and peregrine falcon (Falco peregrinus). We analyzed the larger 211
scaffolds and their lengths add to 18.1 Mb, which represents approximately 85% of the total length of the
chromosome in the chicken. A total of 120 genes have been identified and 68% of them are involved in
metabolism, cellular process and biological regulation. We proposed a high grade of conservation for the
chromosome because most of the scaffolds are in synteny with all analyzed species and only small gene
inversions were identified.
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Analysis Genotipico del Gen RAD548 Para la Mutacion de Perdida de Funcion RS145900595 en la
Poblacion Puertorriquefia

Reyes Oliveras, Alfredo"”y Juan C. Martinez Cruzado'

'Departmento de Biologia, Universidad de Puerto Rico-Recinto Universitario de Mayagiiez
“alfredo.reyes@upr.ed

Resumen

Durante los ultimos afios la comunidad cientifica se ha enfocado en el estudio de mutaciones de pérdida de
funcion debido a su gran importancia clinica. Por esta razon y utilizando los datos del Proyecto 1000 Genomas,
se realizod un cribado para identificar mutaciones de pérdida de funcién que expresaran fenotipo con trasfondo
clinico y tuvieran representacion en la poblacion puertorriquefia. A partir de los datos analizados en las bases de
datos NCBI, Genome Browser, OMIM y Ensembl se seleccion6 el polimorfismo de un solo nucleétido (SNP)
rs145900595 como la mutaciéon a ser estudiada. Este SNP esta localizado en la posicion 95,479,761 del
cromosoma 8 y se encuentra solamente una vez en el mundo, especificamente en Puerto Rico. La mutacion
afecta parcialmente las isoformas del gen RADS54B al sustituir una citosina por una timina en un codén para el
aminodcido arginina, lo cual provoca la generaciéon de un codén de terminacion prematuro. Debido a esto la
proteina pierde todos sus dominios ya que se acorta a dos amino acidos de longitud. RAD54B codifica para una
proteina involucrada en la reparacion y recombinacion del ADN vy estd asociado a enfermedades clinicas como
cancer de colon, linfoma de Hodgkin, adenocarcinoma en los pulmones y Sindrome de Werner. Utilizando la
técnica de reaccion de polimerasa en cadena en tiempo real se espera genotipar 396 individuos puertorriquefios
para ver la frecuencia de este SNP en Puerto Rico. Hasta el momento se han analizado 66 individuos y ninguno
de estos posee la mutacion.

Movement and Macrohabitat Use of the Invasive Snake (Boidae: Boa constrictor) in Puerto Rico

Pizarro Medina, Julio A.,""* Maraliz Vega Ross,' and Fernando J. Bird Pic¢'

'Department of Biology, University of Puerto Rico-Mayagiiez Campus
*julio.pizarro@upr.edu

Abstract

Alien species constitute one of the top threats to biodiversity around the world. Humans have contributed to
the displacement and introduction of these species to areas where they have not lived before. Snakes are among
the most common invasive species, especially Boa constrictor, which has recently been established in
continental areas (South Florida) and in islands (Aruba, Cozumel, and Puerto Rico). Native to the Neotropics,
B. constrictor is a diet and habitat generalist with one of the biggest distributions. In Puerto Rico, B. constrictor
lacks predators, has high amount of food sources and are parthenogenetic, causing population increase.
Information regarding macrohabitat and movement patterns for each snake was gathered to better understand its
biology and implement rigorous management laws for this invasive species. Data collection was done by
surgically implanting transmitters in ten snakes to evaluate microhabitat use as well as measuring total
movement and distance per move of the snakes from July through September 2014 and October through
December 2015. Partial data collected included assessing encounter of snakes in open versus closed canopy
(59% of the time), as they used a habitat with a 50% or more open canopy. Mean total distance was 141.19 m
and mean distance per move was 135.41 m (six out of 10 individuals). Even though the relocations were more
frequent on forests than forest edges, snakes found at forest edges preferred being closer to roads, presumably
because roads offer good food sources and thermoregulation habitat.
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The Response of Testate Amoebae to Climate Change: Can it be Predicted Across Latitudes Through a
Single Model

Calderin Barreto, Bryan J L2 Jorge A. Ramirez Martinez,' and Dimaris Acosta Mercado'

'Department of Biology, University of Puerto Rico-Mayagiiez Campus
*bryan.calderin@upr.edu

Abstract

Besides the current increase in temperature of 2°C, climate change will include a new precipitation schedule
across some biogeographical latitudes. Some ecosystems like tropical forests could dry out while others may be
saturated through rainfall. The response of plants and animals to these changes in precipitation is just starting to
be understood. One group that could provide rapid information about this response to precipitation changes is
the protists. In this study, we hypothesized that given that testate amoebae (TA) are bio-indicator species, they
should respond in the same manner to three precipitation treatments across latitudes (Costa Rica, Colombia, and
French Guiana). With all other environmental variables controlled, three precipitation treatments (dry,
moderate, and wet) were applied to tank bromeliads for three months. Each treatment considered two
hydrological variables (amount of water and number of days with water). Testate amoebae were fixed with
Lugol’s fixative, identified, and enumerated. We found that changes in the TA community structure differed
among latitudes (countries), and that the hydrological parameter induced different responses. For instance, in
Colombia the abundance responded to the number of days with water (k) whereas in Costa Rica, the abundance
responded to amount of water (mu). Furthermore, we found that the saturated treatments were not conducive to
more diversity. The lack of a single response of TA suggests that perhaps elucidating the effects of climate
change on biodiversity might be more complex than expected.

Mycorrhizal Effects and Infection Percent in Capsicum chinense Grown in Different Soil Types

Cancel Villamil, Johann J." ? and Matias Cafaro'

'Department of Biology, University of Puerto Rico-Mayagiiez Campus
*johann.cancel@upr.edu

Abstract

Capsicum chinense is widely cultivated in the Caribbean. Most types are pungent, but in Puerto Rico, non-
pungent types are preferred and referred to as "aji dulce" or sweet chili pepper. Chemical fertilizers are
commonly used to help grow these plants, overlooking biological fertilizers. Symbiotic relationships between
mycorrhizal fungi and the roots of vascular plants can serve as biological crop enhancers, but their effects have
not been compared to those of chemical fertilizers. The purpose of this research was to determine the effects
caused by mycorrhizae on C. chinense, and to determine the mycorrhizae percentage associated with this crop
after being grown in different soil treatments. The “aji dulce” plants were grown under six treatments using
commercial Promix® mixes. In order to calculate the percentage of infection, the roots were stained with
Trypan blue 0.4% and viewed under the microscope. Significant differences in plant characteristics were
obtained when the plants in the different treatments were compared using ANOVA, obtaining a p-value.
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Detection and Identification of Human Lungs Proteins that Binds Bacillus anthracis Lethal Factor Using
t7

Ortiz Loubriel, Ricardo" > and Carlos Rios Velazquez'

'Department of Biology, University of Puerto Rico-Mayagiiez Campus
* ricardo.ortiz1 1 @upr.edu

Abstract

Anthrax is a serious infectious disease caused by gram-positive, rod-shaped bacteria known as Bacillus
anthracis. After a bio-terrorist attack on 2001, B. anthracis has become a serious target to biomedical research.
B. anthracis toxin action is due to a tripartite protein components: protective antigen (PA), lethal factor (LF)
and edema factor (EF). While the virulence of LF causes death in the cell by the inhibition of the MAPK
pathway, the interaction with other protein families has been proposed. For its virulence factor, understanding
of anthrax lethal toxin and its interaction with new ligands is an important question that needs to be answer.
This project is focused on identification of LF specific interaction proteins using T7 Phage Display. Human
Lung cDNA libraries expressed on the surface of a T7 Phage were exposed to wild type and mutant LF as
targets. After three biopannings, 1 x 103 plaques with putative displayed interaction peptides were found
suggesting the presence of putative interaction peptides. A total of thirty plaques were isolated, fifteen from
each type of LF. The in silico analysis of the putative interacting peptides with LFWT suggest the presence of
Golgi associated protein, involved in sulfate transfer to proteoglycans. On the other hand, putative interacting
peptides with LFMT include domains involved in nuclear transduction signals, transcription factors and
regulators. This combinatorial technique have demonstrated to be useful in detecting potential interacting
partners that could help understand the molecular pathogenesis of LF as well as the development of biosensors.

Assessing Papaya Virus Presence in Puerto Rico

Ramirez, Noé," % Axel Delgado-Amador,1 Fabiana Roldan,' and Dimuth Siritunga1

'Department of Biology, University of Puerto Rico-Mayagiiez Campus
“noe.ramirez@upr.edu

Abstract

Papaya is one of the fruits with increasing popularity among scientists as well as the general public because
it acts as a good source for vitamins and carbohydrates. Papaya’s properties make it an ideal crop to cultivate on
countries where nutrient deficiency is an issue. However, diseases seriously hinder this crop’s development.
Recent efforts in the research of papaya have been on the study of viruses such as Papaya Ringspot Virus
(PRSV). This virus has been reported among papaya in Puer