Martha R. Stark, Ph.D.

Letter of Application for the RNA Society Outstanding Career Researcher Award
Research Role

My role in the Rader Lab is to manage lab logistics (for example ordering reagents, maintaining
equipment, and monitoring spending), train students, and carry out my own research. | focus
below on the last of these.

Research Accomplishments

The research in our lab has taken a strange path, from mechanistic studies of pre-mRNA
splicing in S. cerevisiae to investigating the (d)evolution of introns and splicing in the red alga
C. merolae. | consider my most important contributions to be the following.

Reimer 2017: In this project, | helped a former undergraduate in the lab investigate the
absence of an eighth LSm protein in C. merolae. Using AP-MS, | discovered that the
cytoplasmic complex responsible for mRNA decapping and degradation, the Pat1 complex, is
tightly associated with the splicing machinery, whether the latter is purified via splicing proteins
such as Cef1 or the LSm proteins, or via snRNAs. Similarly, purification of Pat1 itself co-purifies
most of the 49 splicing proteins present in this organism, particularly those in the U5 snRNP. |
believe this to be my most novel discovery to date, in part because it was subsequently shown
to hold in human cells, and | am currently attempting to determine the functional significance of
this association.

Stark 2015: In the course of investigating C. merolae snRNAs, | noticed that we had repeatedly
failed to find any candidates for U1. | therefore made a foray into bioinformatics to search for
U1 proteins, which should be easier to find than the RNA. While many other splicing proteins
were readily identified, not a single U1 protein from any of up to 12 other organisms yielded a
convincing hit. This, along with the absence of proteins known to interact with U1 such as
Prp28, led us to conclude that the U1 snRNP is indeed missing from this organism, so far the
only example of an organism lacking U1.

Hayduk 2012: Working with a talented Master’s student, we developed an in vitro
reconstitution system for the U4 snRNA. While other snRNAs had previously been depleted
from extracts and replaced with exogenous versions that were used to investigate the role of
snRNA domains and structures, this had never been accomplished for U4. | observed that
since U4 is normally tightly base paired to U6 snRNA, it might be inaccessible to nucleases
and therefore refractory to degradation. It had previously been shown, however, that during
splicing the U4 particle is released prior to recycling into the U4/U6 complex. This suggested to
me that if nuclease-based depletion were carried out under active splicing conditions, U4
might become accessible to nucleases. We were able to demonstrate that this is indeed the
case, and used this system to identify a number of functional regions of U4, including some
that were previously unknown.

Stark 2006: The ability to ligate RNA into larger molecules provides a route to incorporate site-
specific modifications, such as dyes and crosslinkers, and otherwise manipulate the sequence,
structure, and chemistry of RNA. Prior to this work, there was only one widely-used method to
ligate RNA, and it had highly variable success. Working with Jeff Pleiss, who suggested
splinted ligation using RNA ligase instead of DNA ligase, | developed the technique and
optimized it to generate high yields with a variety of substrates. This paper has been cited 43
times, suggesting that it has become a useful technique for RNA scientists, and we regularly
receive requests for assistance and advice in its use.
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Research

Adjunct Professor of Chemistry and Research Associate
University of Northern British Columbia

with Dr. Stephen Rader

*Mechanism of pre-mRNA splicing

Postdoctoral, University of California, San Francisco
with Dr. Peter Walter

2004-present

1998-2000

eUpstream activators of the Unfolded Protein Response pathway: a genetic analysis of

signal transduction in a stress response pathway

Graduate, University of California, San Francisco
with Dr. Alexander Johnson

1992-1997

*Molecular basis of the DNA-binding specificity of the yeast homeodomain proteins Al and

o2

Research Assistant, University of California, San Francisco

with Dr. Alexander Johnson

*Molecular basis of mating type-specific gene repression

1991-1992

Research Assistant, Veterans Administration Hospital, San Francisco 1989-1991

with Dr. William Seaman
*Regulation of natural killer cells
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Fellowships

Jane Coffin Childs Postdoctoral Fellowship 1998-2000
Howard Hughes Postdoctoral Fellowship 1998
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