
 

New gene implicated in cancer, cellular stress
response
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Tissue-restricted expression of mammalian HAPSTR2. a Transcript abundance
of HAPSTR1 and HAPSTR2 in the indicated human tissues; GTEx RNA-seq
data. TPM, transcripts per million. Same heatmap scale across other subpanels. b
Gene expression, chromatin accessibility, transcription start sites, and CpG
islands at human HAPSTR1 and HAPSTR2 gene loci; GTEx, ENCODE, and
FANTOM5 data. Note that some intron 3 reads for HAPSTR1 correspond to an
expressed lncRNA (ENSG00000263244). kb, kilobases. Note the relative track
scaling; refer to 2a for expression estimates. c Expression of HAPSTR genes
throughout the lifespan in different organs. d Expression of HAPSTR genes in
murine tissues; MGI data. e Expression of HAPSTR2 in tumors; TCGA data, n =
10535. Box is median and lower/upper quartile with whiskers double the
interquartile range. f Top-ranked ontological enrichment for genes
upregulated in HAPSTR2-expressing vs. non-expressing cancer cell lines within
the indicated lineage; CCLE RNA-seq data. Credit: Nature Communications
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Northwestern Medicine scientists have identified a gene that plays a role
in cellular responses to molecular stressors, such as DNA damage and
nutrient scarcity, according to findings published in Nature
Communications.

Marc Mendillo, Ph.D., assistant professor of Biochemistry and
Molecular Genetics and senior author of the study, built upon his
previous work identifying and characterizing HAPSTR1, which was
found to be expressed in multiple types of cancer cells.

The new gene, HAPSTR2, is expressed in the brain, testis, and in certain
cancers, according to the study.

All human cells contain signaling pathways that enable them to
counteract different types of cellular and environmental stressors.
However, because these stress response pathways are almost always
studied individually, the mechanisms which help regulate and link
different stress response pathways have remained poorly understood.

In a previous study, Mendillo and his collaborators found HAPSTR1
both interacts with and is degraded by a protein called HUWE1, which
has been previously implicated in different cancers and
neurodevelopmental disorders. The protein is an E3 ubiquitin ligase,
meaning its function is to hunt down specific other proteins and degrade
them.

The previous study revealed that HUWE1 and HAPSTR1 have an
unexpected relationship: HUWE1 assists HAPSTR1 in controlling stress
signaling and in turn, HUWE1 feeds back to promote the degradation of
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HAPSTR1.

In the latest study, investigators found HAPSTR2 to be a paralog, or
duplicate, of HAPSTR1.

In normal physiology, HAPSTR2 interacts with HAPSTR1 to augment
protein stability independently from HUWE1. When HAPSTR1 is
inhibited, HAPSTR2 takes over to buffer stress responses in cells.

The findings may help improve the understanding of how cancer and
other diseases hijack stress response programming to survive, Mendillo
said.

"Stress response pathways play an important protective role, but cancers
co-opt these pathways to allow the cancer to survive and proliferate,"
said Mendillo, who is also a member of the Robert H. Lurie
Comprehensive Cancer Center of Northwestern University.
"Additionally, the HAPSTR family is present in all humans. You don't
have people walking around that have obvious loss of function mutations
in this gene, which leads us to believe that these genes are very important
for life."

Future research will focus on understanding the mechanisms underlying
HAPSTR protein function and identifying potential treatment targets for
cancer.

"This HAPSTR1 protein seems to be essential for life and for cancers to
develop," said David Amici, a student in the Medical Scientist Training
Program and lead author of the study. "Our discovery of HAPSTR2
reveals an additional mechanism for cancer cells to ramp up this pathway
. This is going to be important for therapy resistance and metastasis,
things we ideally would like to turn off in cancer."
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  More information: David R. Amici et al, The HAPSTR2 retrogene
buffers stress signaling and resilience in mammals, Nature
Communications (2023). DOI: 10.1038/s41467-022-35697-1
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