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ABSTRACT

Breast Cancer 1 protein 1 is a tumor
suppressor protein with an important role is
repairing DNA damage and is conserved in
many species. The protein is encoded by
BRC1 in nematodes and BRCA1 in humans.
Mutations in BRCAT are linked to an
increased risk in breast cancer. DNA
damage, which can be induced by a variety
of methods, including exposure to UV light,

initiates cellular responses to repair damage.

Many cellular responses occur by altering
expression of genes. One point of gene
regulation is alternative splicing in which
different segments of the pre-mRNA are
joined and may encode different proteins. To
determine whether UV-exposure induced
alternative splicing leading to alternative
versions of the BRC-1 protein, nematodes
were exposed to UV light or protected. RNA
was examined using reverse franscription-
polymerase chain reaction. Unexposed
nematodes produced three fragments: 1) a
250 bp fragment, which corresponds to the
reference sequence and likely encodes a
functional protein, 2) a 150 bp, which was
unpredicted, and 3) a 1600 bp fragment,
which corresponds to unspliced RNA or
genomic DNA. The exposed nematodes
produced only the 250 bp, the reference
sequence likely encoding the functional
protein. These preliminary results clearly
indicate that UV-exposure induced
alternative splicing and that the splicing
switched from producing some likely non-
function or differently functional protein in
non-exposed nematodes to producing only
functional protein after UV exposure. Future
studies should include determining the
nature the unpredicted isoform, as well as
quantifying levels of each isoform in the non-
exposed nematodes.

Hypothesis

The aim of this experiment is to investigate
alternative versions of the BRC-1 protein
produced by alternative splicing in response
to UV damage.
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INTRODUCTION

Breast Cancer genel, BRCAJ, is a tumor suppressor genc
that was first discovered by Mary- Claire King in 1990 and
cloned in 1994 (Alteri, 2019). About 80% of familics prone
to both ovarian and breast cancer and 50% of inherited
breast cancer have mutations in BRCA!. BRCA! has also
been implicated in sporadic breast cancers (Adamo,
Montemauri, et al. 2008).In humans, BRCA! Is located on
chromosome 17, has 24 exons and 22 transcripts which
encode 1,863 amino acids (El Khachibi, 2015). These
transcripts are produced by altemative promotors and
alternative mRNA splicing. BRCA/ phosphoprotein takes
part in numerous important biological processes such as
ubiquitination, transcription, DNA damage signaling, and
checkpoint activation some BRCA/ contain (Chen, Huang,
ct al. 2014). Ubiquitination is known to be known to be
involved in the response to UV damage. E3 ubiquitin-
protein ligase is the mediator for the formation of
polyubiquitin chains whose function is to repair damaged
DNA. It triggers cellular response damage sites when
induced by Ultra-violet (UV) radiation. Since testing on
human wouldn't be cthical for this experiment. UV induced
expression will be studied on BRC-1 in C. elegans because
it is an ortholog of gene BRCA/ (Boulton, 2003).

METHODS AND MATERIALS

Genomic Resources Bioinformatics Tools:

» Rcactome (https://reactome.org ) and UniProt
(https=//purl.uniprot.org/) databases were used to obtain
genomic and protein information on BRC-1.

Use Primer3plus software to design PCR primers that
will detect splicing.

Construct the full length of REFSEQ and Isoform with
their calculated expected PCR sizes and then translate
them into protein using Silico to determine the effects of
the alternate protein on BRC-/ domains.

Wet Lab:

» Two growth agar plates were inoculated with 250 ull of
OP50 E. coli and inoculate nematodes after several days,
afterward, one plate was exposed to UV radiation for 5
min. and then rested for 20 min. and the other plate was
cover.

Extract RNA and use reverse transcription to produce
c¢DNA for both control and experimental conditions.

Set up PCR with 6 different anncaling temperatures and
run gradient PCR products on an agarose gel
clectrophoresis to determine the best anncaling temp.
Finally, run another gradient PCR on the control and
experimental cDNA on agarose gel electrophoresis.
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Figure 1. BRC- Gene Structure.
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Figure 3. Comparion of BRC-J Primers at Different Asacalisg Temperatures.
Revense trrscnplion —polymense chain reaction (RT-PCR) was performed o control RNA of &fferant snnciling

g
somperature (sotod above the well). Products were sepusaled wing apecse gl clectrophorsiss. OGeseRder wis

wsed lo mekiure RT-PCR products sires is bise puses. The Miarker i on the Jefl aad the products sizes see on the
sight (Thermo Fisker Sciensfic kac. 2018).

15y
1wty

Figure 4. Comparison of UV Expasure and

Nea- UV Expesure Nemalodes cONA.

Gl cocwophoresis was run foe for 35 min at

100v. The mueker is on the kefl ead the cDNA

fraggrecets o e righl in base paies (bp). Tackht

100 bp DNA Ladder was wsed 1o mekure
- fragrecast sizes. (Thermso Fisher Scientific e
T 201K).

——

-

Bl

S O OC

NI

| -—

-85 &5\

Inmuren s Ournain

Figure 6. Damain Structures of BRC-1
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DIDLUNDIUN

Isolation of RNA and RT to ¢cDNA was successful. Annealing
temp test showed 53.9°C as the best temp. Based on the result
gathered from electrophoresis, the alternative splicing of the
BRC-1 mRNA in UV exposed and not exposed nematodes is
different. There is alternative splicing in the control sample
because it contains three different cDNA fragments. One of the
fragments of 1600 bp is likely un-spliced; one fragment of 250
bp is the reference sequence; the fragment of 150 bp is an
unknown spliced event. The un-spliced RNA likely encoded
alternate protein which likely doesn’t function. On the other
hand, the experimental sample contains only one fragment of
250 bp which is likely isoform sequence so, alternative
splicing does occur in response to UV treatment. Domains
present in both reference and isoform! are RING and two
BRCT.

Future Direction

Isoforml is likely functional, but it is unknown what alternate
protein might be encoded in the new Isoform so its protein
cannot be predicted without additional knowledge. For future
research, I am interested in whether BRC-1 can be expressed
when induced with different UV wavelengths. Also, what
would happen when exon 3 or 8 is skipped instead of exon 6.
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