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A. Personal Statement

My laboratory is centered on understanding the function(s) of RNAs, especially non-coding RNAs in all
aspects of Biology. The initial work was based on studying Meiotic Silencing, a very unusual genetic
phenomenon we discovered in Neurospora crassa. From this work, it became clear that the RNA
silencing mechanism invoked by Meiotic Silencing had been adapted from, and evolved to, fulfill key
highly-related roles in all eukaryotic cells. The complexity of the problem demanded the use of
sophisticated molecular tools and techniques, especially the extensive use of Next Generation DNA
Sequencing, Single Cell Sequencing and the subsequent manipulation of the emerging information. In the
process of mastering these computational tools and techniques, we branched into studying the
Computational Genomics aspect of these problems. The expertise we generated can be applied to all
organisms and/or other systems. In the process, we have established active collaborations with
researchers studying the biology of RNAs in Neurobiology and Cell Cycle. Our computational expertise
has also generated an active collaboration with Materials Sciences. The wet-lab aspect of this laboratory
is still centered on understanding Meiotic Silencing, one of the most amazing and intriguing mechanisms
observed in meiotic cells of eukaryotic organisms. In the Neurospora meiosis, if a DNA segment is
absent or highly mutated on the opposite homologous chromosome, the resulting "unpaired" DNA
segment is targeted for silencing. This situation can occur when a DNA element gets inserted at a
particular chromosomal position (e.g., a situation akin to the "invasion" of a genome by transposable DNA
elements). Alternatively, it can also occur when a normal region gets deleted. In both situations, the
resulting "loop" of "unpaired" DNA seems to activate a genome-wide "alert" system that results in the
silencing not only of the genes present in the "unpaired" DNA segment, but also of those same genes if
present elsewhere in the genome, even if they are in a "paired" symmetrical condition. Although meiotic
silencing and was originally described in Neurospora crassa, it has since been observed in nematodes
and mammals. In all these organisms, "unpaired or unsynapsed" regions (or chromosomes) are targeted
for gene silencing. Our working hypothesis is that meiotic silencing is a two-step process. First meiotic
trans-sensing compares the chromosomes from each parent and identifies significant differences as
unpaired DNA. Second, if unpaired DNA is identified, a process called meiotic silencing silences
expression of genes within the unpaired region and regions sharing sequence identity. We are using a
combination of genetics, molecular biology and biochemistry aimed at identifying all the molecular players
of the process and at understanding how they work together. The long term objective of our work is to
understand Meiotic Silencing not only in Neurospora, but also, to map its connections with the meiotic
silencing observed in other organisms
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C. Contribution to Science

1. I was the first to report that a large cluster of genes (~40 kbp) present in Aspergillus nidulans was
completely irrelevant for growth and development. At the time this observation was very surprising,
because the SpoC1 cluster was thought to encode nearly 10% of the asexual spores transcripts. The
fact that the gene cluster was irrelevant for the organisms, under the conditions tested, call in
question the use of the SpoC1 cluster as a model for studying gene regulation. In addition, this work
reported the targeted deletion of a ~40 kbp chromosomal region, which at the time was the largest
deletion obtained in an eukaryotic organism

a. Aramayo R, Adams TH, Timberlake WE. A large cluster of highly expressed genes is
dispensable for growth and development in Aspergillus nidulans. Genetics. 1989 May;122(1):65-
71. PubMed PMID: 2471671; PubMed Central PMCID: PMC1203693.

2. I was the first one to describe a target gene for the long predicted "Master" regulators of conidiophore
development in Aspergillus nidulans. The work of John Clutterbuck described classic developmental
mutants of conidiophore formation in Aspergillus nidulans: bristleA, abacusA and wetA. A major goal
in the field at that time was to demonstrate how these genes regulated development. It was
hypothesized that their gene products were transcription factors required to sequentially activate
genes involved on different stages of conidiophore development. I took the opposite approach. I
selected a gene, yellowA (yA), knwon to be involved in spore color production and predicted to be
direct target for developmental transcriptional activators and characterized it. By sequencing its
coding region, I demonstrated that yA encodes a laccase enzyme and reported for the first time the
Copper-binding sites of a fungal enzyme. By dissecting yA promoter I demonstrated that the gene
was target for abaA's gene product (ABAA), thus establishing for the first time a direct connection
between a classical "Master" regulator and a target gene

a. Aramayo R, Timberlake WE. The Aspergillus nidulans yA gene is regulated by abaA. EMBO J.
1993 May;12(5):2039-48. PubMed PMID: 8491194; PubMed Central PMCID: PMC413426.

b. Aramayo R. Construction of a 24-h developmental cDNA library from Aspergillus nidulans. Fungal
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Genetics Newsletter. 1993; 40:103.
c. Aramayo R, Timberlake WE. Sequence and molecular structure of the Aspergillus nidulans yA

(laccase I) gene. Nucleic Acids Res. 1990 Jun 11;18(11):3415. PubMed PMID: 2192364;
PubMed Central PMCID: PMC330968.

3. I discovered Meiotic Silencing. A phenomenon that went undetected and undiscovered and for
nearly 50 years of Neurospora genetics and I did this because I had the courage to follow what the
data was telling me without allowing myself to be influenced by existing and persistent dogma and/or
by what my Postdoctoral advisor thought of what I was doing at the moment. The discovery of both
Meiotic Silencing and trans-sensing opened a new filed of investigation not only in Neurospora, but
also in all organisms. Meiotic trans-sensing and meiotic silencing are two highly interrelated but
different mechanisms that, together, scan and control the integrity of the genomes that participate in
meiosis. My lab since then has identified a total of ~20 genes involved in this pathway and, in the
process, developed key technology to facilitate our studies

a. Pratt RJ, Lee DW, Aramayo R. DNA methylation affects meiotic trans-sensing, not meiotic
silencing, in Neurospora. Genetics. 2004 Dec;168(4):1925-35. PubMed PMID: 15611165;
PubMed Central PMCID: PMC1448707.

b. Lee DW, Seong KY, Pratt RJ, Baker K, Aramayo R. Properties of unpaired DNA required for
efficient silencing in Neurospora crassa. Genetics. 2004 May;167(1):131-50. PubMed PMID:
15166142; PubMed Central PMCID: PMC1470857.

c. Lee DW, Pratt RJ, McLaughlin M, Aramayo R. An argonaute-like protein is required for meiotic
silencing. Genetics. 2003 Jun;164(2):821-8. PubMed PMID: 12807800; PubMed Central PMCID:
PMC1462569.

d. Aramayo R, Metzenberg RL. Meiotic transvection in fungi. Cell. 1996 Jul 12;86(1):103-13.
PubMed PMID: 8689677.

D. Additional Information: Research Support and/or Scholastic Performance

Ongoing Research Support

Coupling of Protein Synthesis with Cell Division
Role: CPI

Completed Research Support

Development of “Big Data” Scientific Workflow Management Tools for the Materials Genome Initiative:
Materials Galaxy
Role: PI

Genetic and Molecular Study of Meiotic Trans-sensing and Meiotic Silencing
Role: PI

R01 GM123139-01, National Institutes of Health Aramayo, Rodolfo (PI) 05/26/17-03/31/21

230044, Interdisciplinary Seed Grants in Big Data program of the Texas A&M Engineering Experiment
Station and the Dwight Look College of Engineering in partnership with Texas A&M University Division
of Research

Aramayo, Rodolfo (PI) 01/02/16-01/02/17

RGM058770, National Institutes of Health Aramayo, Rodolfo (PI) 01/01/99-12/31/12
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       <p>My laboratory is centered on understanding the function(s) of RNAs, especially non-coding RNAs in all aspects of Biology. The initial work was based on studying Meiotic Silencing, a very unusual genetic phenomenon we discovered in <em>Neurospora crassa</em>. From this work, it became clear that the RNA silencing mechanism invoked by Meiotic Silencing had been adapted from, and evolved to, fulfill key highly-related roles in all eukaryotic cells. The complexity of the problem demanded the use of sophisticated molecular tools and techniques, especially the extensive use of Next Generation DNA Sequencing, Single Cell Sequencing and the subsequent manipulation of the emerging information. In the process of mastering these computational tools and techniques, we branched into studying the Computational Genomics aspect of these problems. The expertise we generated can be applied to all organisms and/or other systems. In the process, we have established active collaborations with researchers studying the biology of RNAs in Neurobiology and Cell Cycle. Our computational expertise has also generated an active collaboration with Materials Sciences. The wet-lab aspect of this laboratory is still centered on understanding Meiotic Silencing, one of the most amazing and intriguing mechanisms observed in meiotic cells of eukaryotic organisms. In the <em>Neurospora</em> meiosis, if a DNA segment is absent or highly mutated on the opposite homologous chromosome, the resulting &quot;unpaired&quot; DNA segment is targeted for silencing. This situation can occur when a DNA element gets inserted at a particular chromosomal position (e.g., a situation akin to the &quot;invasion&quot; of a genome by transposable DNA elements). Alternatively, it can also occur when a normal region gets deleted. In both situations, the resulting &quot;loop&quot; of &quot;unpaired&quot; DNA seems to activate a genome-wide &quot;alert&quot; system that results in the silencing not only of the genes present in the &quot;unpaired&quot; DNA segment, but also of those same genes if present elsewhere in the genome, even if they are in a &quot;paired&quot; symmetrical condition. Although meiotic silencing and was originally described in <em>Neurospora crassa</em>, it has since been observed in nematodes and mammals. In all these organisms, &quot;unpaired or unsynapsed&quot; regions (or chromosomes) are targeted for gene silencing. Our working hypothesis is that meiotic silencing is a two-step process. First meiotic <em>trans</em>-sensing compares the chromosomes from each parent and identifies significant differences as unpaired DNA. Second, if unpaired DNA is identified, a process called meiotic silencing silences expression of genes within the unpaired region and regions sharing sequence identity. We are using a combination of genetics, molecular biology and biochemistry aimed at identifying all the molecular players of the process and at understanding how they work together. The long term objective of our work is to understand Meiotic Silencing not only in <em>Neurospora</em>, but also, to map its connections with the meiotic silencing observed in other organisms</p>
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