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Synaptic
plasticity is the process of varying the strength of synaptic
connections. For example, long-term changes in synaptic
connectivity
can lead to the integration of more postsynaptic receptors into the
postsynaptic membrane, leading to synaptic reinforcement. Synaptic
plasticity also appears to be the neural mechanism underlying
learning and memory. Basic properties, activity and regulation of
membrane currents, synaptic transmission and synaptic plasticity,
neurotransmission, neurite regeneration, synaptic processes, and
other factors Cell ion channels are some of the other areas studied
by cellular neuroscientists. Tissue, cellular, and subcellular
anatomy studied to provide insight into the mental state of mental
retardation at the Neuroscience Core Center for Mental Retardation
MRRC cells. Journals such as Frontiers in Cellular Neuroscience and
Molecular and Cellular Neuroscience are published on cellular
neuroscience topics.
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Loss
of tumor suppressor genes is common in cancer, and several methods
of
targeting these loss-of-function events are currently under
development. For example, loss-of-function mutations in the CBL
ubiquitin ligase lead to increased signaling through several
tyrosine
kinases. Likewise, mutations in PTEN, which inactivate its
phosphatase activity, increase PI3K signaling. In these cases,
pharmacological targeting of the activated pathway, rather than the
abnormal protein, is very promising. Targeting the TP53 mutant with
drugs that stabilize 3D structure and restore its normal function
has
also emerged as a promising approach (Levine, 2019). More
generally,
variant-oriented protein-protein interaction touchscreens have
identified small molecules that restore interactions lost following
tumor suppressor mutations (Tang et al., 2020). This study
identified
a bisindolylmaleimide derivative that restored the interaction
between mutated SMAD4 and SMAD3 and reactivated the cell growth
inhibitory function of the SMAD4/SMAD3 complex. Collectively, these
methods offer flexible strategies to target multiple tumor
suppressor
mutations.
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Experimental
approaches derived from yeast genetics (Hartwell et al., 1997) have
led to screening that identifies proteins whose activity is
required
for cancers carrying specific oncogenic mutations. Synthetic
lethality makes it possible to target cancers that harbor mutations
in non-drug proteins that could improve the therapeutic index. For
example, the success of poly(ADP-ribose) polymerase (PARP)
inhibition
in the context of BRCA1 and BRCA2 deficiency has provided important
proof of principle (Lord and Ashworth, 2017). PARP inhibition takes
advantage of DNA repair defects caused by loss of BRCA1/2 and other
homologous recombinant DNA repair mediators, leading to mitotic
catastrophe. One mechanism of resistance to PARP inhibition is
inversion of BRCA1 to induce a wild-type protein, confirming a
direct
relationship between the BRCA1 mutation and susceptibility to PARP
inhibitors. Genome-wide genetic and small-molecule screens have
recently identified several novel synthetic lethal combinations,
including the discovery that WRN helicases are essential for
survival
of tumors with microsatellite instability (Chan et al., 2019) and
BET, SRC and BCL2 family inhibitors in combination with PARP
inhibitors (Lui et al., 2020).
  



  

    
Recent
studies have identified new classes of synthetic lethal
interactions.
As predicted by Elledge and colleagues (Luo et al., 2009), some of
these synthetic lethal genes are required to block cellular stress
mechanisms induced by specific oncogenes. . For example, CSNK1E is
required for the survival of Myc-amplified tumors (Toyoshima et
al.,
2012). Additional synthetic lethal opportunities are created when
essential genes are located near tumor suppressors. CYCLOPS
(Nijhawan
et al., 2012) (Altered copy number confers responsibility for
cancer
due to partial loss of genes) was never homozygous for deletion and
gene expression matched copy number. Suppression of the CYCLOPS
gene
causes cell death only in cells lacking the corresponding tumor
suppressor gene due to copy number loss. For example, PRMT5 is
required for the survival of tumors that lose MTAP, which is often
lost because it is located near the commonly deleted tumor
suppressor
gene, CDKN2A (Mavrakis et al., 2016) (Kryukov et al., 2016) ). The
CYCLOPS genes are currently the most common copy number-dependent
genes (Tsherniak et al.) and likely represent a common pattern in
composite cancer dependencies.
  



  

    
Finally,
composite essentiality also occurs when deleting a paralog or
family
member makes one cell dependent on the other. For example, tumors
containing deleted ENO1 require expression of ENO2 (Muller et al.,
2012). A recent search of the cancer genome identified 87 cases of
loss of function of one paralog that was associated with dependence
on another (Tsherniak et al.). The identification and
characterization of paralogous dependencies can reveal new genes
that
are dose-sensitive to expression, uncovering novel targetable
dependencies. Likewise, in cancer cell lines, the ARID1A mutation
confers sensitivity to ARID1B paralog knockdown, whereas
overlapping
ARID1B loss in ARID1A mutant cells increases sensitivity to
radiation. (Helming et al., 2014; Niedermaier et al., 2019).
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Unrepaired
cellular DNA damage leads to mutations or changes in chromatin
structure, events that lead to tumor initiation and progression.
Hazardous events in genes that mediate DNA damage response (DDR)
are
common in several tumor lines. Therefore, understanding DDR and its
clinical impact is crucial for improving cancer treatment outcomes.
DDR defects cause genomic instability that promotes oncogenesis, so
accurate annotation helps in early detection and prevention of
cancer. DDR deficiency can also render cells sensitive to specific
cancer treatment regimens and is associated with responses to
conventional chemotherapy and radiation treatments (Brown et al.,
2017) ). As noted above, mutations in the BRCA1/2 gene result in
synthetic lethality for PARP inhibitors.
  



  

    
Despite
the systematic identification of genes important for DDR function
and
drug sensitivity, many of the observed mutations have yet to be
evaluated for their functional, therapeutic, and clinical
relevance.
their readiness. Therefore, it is difficult to predict whether a
mutation highlights severe dependence or lack of treatment
relevance.
Saturation mutation, an approach to address this challenge, has
identified BRCA1 and PARP1 mutations that cause loss of protein
function (Findlay et al., 2018) or resistance to PARP inhibitors
(Pettitt et al. , 2018), respectively. The identification of
downstream effects caused by DDR remains another promising
approach.
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Oncogenic
missense mutations can alter protein-protein interactions and
promote
cancer progression. Therefore, the identification and
characterization of important nodes and hubs in cancer-associated
protein-protein interaction networks, which control the output of
oncogenic programs, may reveal unique opportunity for therapeutic
intervention. In particular, the systematic interrogation of novel
protein-protein interactions induced by mutant oncoproteins may
reveal new types of cancer-specific targets.
  



  

    
For
example, the cancer-associated protein-protein interaction
(OncoPPi)
network focuses on experimentally induced interactions between
known
or probable related proteins for cancer (Li) et al., 2017b). Unlike
interactions established by proteomics methods, such as
immunoprecipitation mass spectrometry, OncoPPi exhibits binary
interactions of sensor-derived cancer-associated proteins
neighborhood-based biology to reflect direct interactions and,
combined with genomic, clinical, and pharmacological information,
facilitate therapeutic targeting. OncoPPi reveals key protein
interaction centers with new partners and proposes novel mechanisms
of action for key oncogenic drivers, such as MYC with NSD3.
Importantly, OncoPPi uncovers non-enzymatic protein interactions,
offering potential intervention strategies by disrupting their
interactions to target previously "untreatable" proteins.
this. Likewise, efforts to comprehensively map protein-protein
interactions in human cells (Huttlin et al., 2017) or in specific
oncogenic contexts offer new ways to identify these Protein-protein
interactions and complexes involved in cancer phenotypes. For
structure-based prediction of protein-protein interactions, the
PrePPI database and algorithm (Zhang et al., 2012) provides a
valuable resource for the scientific community.
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The
rapid growth of cancer cells requires a significant increase in
cellular catabolic and anabolic metabolism to meet energy and
structural needs (Li et al., 2019). For example, it has long been
recognized that extensive nucleotide synthesis leads to
sensitization
to nucleoside analogs, including 5-fluorouracil (5-FU),
gemcitabine,
and cytarabine (Wagner et al., 2007), while glucose uptake is high
(part of nucleotide synthesis). Warburg effect) allows tumor
imaging
with fluorodeoxyglucose positron emission tomography (FDG-PET) (Zhu
et al., 2011). Recently, significant improvements in metabolism and
isotope tracking (Jang et al., 2018) have prompted the discovery of
many other metabolic changes in cancer. Although most metabolic
changes are neutral or only slightly alter the ability of cancer
cells to function under stress (Vander Heiden and DeBerardinis,
2017), certain pathways are very It is essential for the
progression
of some cancers and can be exploited for therapeutic
purposes.
  



  

    
Despite
an overall increase in glucose uptake and consumption in tumours,
direct inhibition of aerobic glycolysis using glucose mimics or
pyruvate kinase inhibitors has been achieved clinical and
preclinical
success. . In addition to their dependence on glucose metabolism,
cancer cells are also dependent on the uptake or de novo
biosynthesis
of a subset of amino acids, including glutamine (DeBerardinis et
al.,
2007), glycine (Jain et al., 2012), serine (Kim et al., 2015;
Piskounova et al., 2015), and aspartate (Sullivan et al., 2015;
Sullivan et al., 2018) in a context-, lineage-, and
oncogene-dependent manner. These amino acids not only contribute to
protein synthesis, but also to the biosynthesis of other essential
metabolites, such as pyrimidines, purines, phospholipids,
glutathione
and regeneration of NADPH, as approaches to limit toxicity from
reactive oxygen species (ROS) (Luengo et al., 2017).
  



  

    
Certain
tumors contain high levels of polyunsaturated lipids Due to limited
de novo fatty acid biosynthesis in normal tissues other than the
liver, adipose tissue, and lactating breast (Menendez and Lupu,
2006), lipid metabolism in tumors is thus an attractive target for
therapeutic intervention, by modulating fatty acid uptake,
synthesis,
unsaturation, and incorporation into structural lipids (Viswanathan
et al., 2017). For example, the tumorigenic potential of ovarian
cancer stem cells is dependent on SCD1 (Li et al., 2017a), whereas
metastasis-initiating cells are reliant on fatty acid receptor
CD36-mediated fatty acid uptake (Pascual et al., 2017). While
lipids
are often available through regular diet, pharmacological
inhibition
of fatty acid synthesis may need to be combined with dietary
interventions to generate a therapeutic window. One of the key
challenges in targeting lipid metabolism is our limited
understanding
of the plasticity of cancer lipidomes.
  



  

    
More
recently, mutations in isocitrate dehydrogenase 1 and 2 (IDH1,
IDH2),
which are common in myeloid malignancies, gliomas, chondrosarcomas,
cholangiocarcinomas, and hepatocellular carcinomas (
Tommasini-Ghelfi
et al., 2019), directly produces 2-hydroxyglutarate (2-HG)
oncometabolite, which inhibits DNA demethylation, leading to gene
silencing. The activity of this new enzyme can be blocked by drugs
that inhibit 2-HG production.
  















