Proceedings of ICMMGH 2026 Symposium: Cell and Molecular Biology: Understanding Immune Cell Functions
DOI: 10.54254/2753-8818/2026.PJ31425

The Regulatory Mechanism of Trp53R172H Mutation in the
Metastasis of Pancreatic Ductal Adenocarcinoma Cells

Weiquan Wang

College of Life and Environmental Sciences, Hangzhou Normal University, Hangzhou, China
2024210301093 @stu.hznu.edu.cn

Pancreatic ductal adenocarcinoma (PDAC) is among the most lethal cancers. It is
often diagnosed at a late stage, and is likely to spread, and has a 5-year survival rate of less
than 7%. When it spreads, the prognosis deteriorates significantly. Fewer than 20% of
patients are eligible for complete surgical resection. However, the reasons for its spread at
the molecular level remain unknown. TP53 is the second most frequently mutated gene in
PDAC, with alterations present in approximately 70% of cases, second only to KRAS. The
Trp53R172H mutation, which is equivalent to human TP53R175H, is an important-gain-of-
function-mutation. It cooperates with KrasG12D to promote PDAC progression and spread.
This study aimed investigate out how TrpS3R172H regulates the spread of PDAC cells and
to define the underlying cellular and molecular mechanisms. To address these objectives, the
study employed a systematically review of previous studies including in vitro cellular assays
(including the establishment of gene-edited cell lines and Transwell assays for evaluating
migratory and invasive capacities), in vivo animal models (via tumor xenotransplantation in
nude mice), and molecular biology techniques (such as multi-omics analysis for screening
differential molecules and chromatin immunoprecipitation (ChIP) for validating target gene
binding). This study fills important gaps in the understanding of mutant p53 biology. It also
provides new possible targets for clinical treatment of metastasis, and useful biomarkers that
may enable early detection of metastatic risk.
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PDAC, which is the main type of pancreatic cancer, makes up 90% of all pancreatic cancers. It is
hard to detect at an early stage and is likely spread a lot, so its S5-year survival is less than 7%, and
people call it “the king of cancers” [1]. In 2020, global data showed more than 490 ,000 new PDAC
cases and almost 460,000 deaths in the world, with 120,000 new cases in China. About half of
patients are found to have spread far away, so the rate of radical resection is less than 20% [2].
PDAC metastasis includes steps like epithelial-mesenchymal transition (EMT) and breaking down
the matrix outside cells, but the real molecular reasons are not clear, so there are no good targeted
drugs [3].

In the genetic changes that push PDAC forward, the tumor suppressor gene TP53 has the most
mutations in human cancers, with 70% of PDAC cases having this mutation, which is only less than
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KRAS (>90%) [1]. Trp53R172H (same as human R175H) is a common mutation in the DNA-
binding part that has gain-of-function (GOF) features. It can work with KrasG12D to make PDAC
spread and move to other parts, and this pro-metastatic effect was seen in KPwm/+C mouse models
[4]. However, the exact mechanisms (like PI3K/Akt or Wnt dependence) and the target molecules
through which this mutation controls metastasis are still not known [5].

The study wants to look at the connection between Trp53R172H and PDAC clinicopathological
parameters and prognosis, check its effect on PDAC cell migration, invasion, and EMT, find
important downstream pathways and target molecules, and see if targeting this pathway can help
treat the disease. This work will not only fill the gap in how Trp53R172H helps metastasis and
makes the understanding of mutant p53 biology richer, but also give clinically useful, biomarkers for
early warning of metastasis and build a base for making targeted drugs [2,5].

The research brings together clinical analysis, in vitro tests, in vivo checks, and mechanism and
therapy verification. In a clinical sample study, they found TrpS3R172H by sequencing and linked it
with clinical numbers and survival outlook. In vitro experiments, they made gene-edited cell lines
and checked metastatic behavior with Transwell tests. For in vivo verification, they set up nude
mouse transplant models, counted metastatic spots, and confirmed molecule expression. Also,
through omics they picked out different molecules, used ChIP to find pathways, and tested how well
inhibitors worked in mechanism and therapy verification [1,4].

The Trp5S3R172H change (same as human TP53R175H) is a hot spot missense change in the DNA-
binding part of the p53 tumor suppressor, and it profoundly disrupts normal cell cycle control and
cell death signals. Unlike wild-type p53 that makes cell cycle stop by turning on target genes like
p21 when cells get stressed, TrpS3R172H shows a gain-of-function (GOF) behavior that promotes
aberrant cell proliferation. Research on oral cancer models shows that Trp53R172H specifically
increases Cyclin B1 by directly turning on its promoter. Cyclin B1 binds to cyclin-dependent kinase
1 (Cdkl) to form the maturation-promoting factor (MPF), which phosphorylates key substrates such
as histone H1 and lamin proteins, triggering chromosome condensation and nuclear envelope
breakdown to drive the G2/M phase transition. As a result, it accelerates the G2/M phase transition
and promotes uncontrolled tumor growth [6]. Other models also support this pattern; this cancer-
causing action is also backed by triple-negative breast cancer (TNBC) mouse models, where taking
away Trp53R172H really slows down tumor moving forward and makes living longer, proving the
change’s important job in keeping tumor cell growth going [7].

In the area of apoptosis regulation, TrpS3R172H stops the pro-apoptotic job of wild-type p53 by
both dominant-negative effects and new activities. Studies on hematopoietic stress responses show
that cells with TrpS3R172H have less sensitivity to chemotherapy-induced apoptosis compared with
p53-null cells, because the mutant protein impairs the initiation of apoptotic signaling cascades [8].
Importantly, the stabilization of the Trp53R172H protein is very important for its anti-apoptotic
effects-drugs such as GY1-22 that reduce mutant p53 protein levels restore p21 expression and
reactivate apoptotic pathways. This demonstrates the functional link between mutant p53 stability
and apoptotic resistance [9]. In pancreatic cancer, Trp53R172H-driven neutrophil recruitment
creates an immunosuppressive microenvironment that further suppresses apoptosis, which helps
tumor cell survival even when there is therapeutic pressure [10].
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Trp53R172H is important in promoting chromosomal instability and undermining overall genome
integrity, which is a big sign of cancer progression. Research on cell lines from oral tumors shows
that when Trp53R172H is expressed, it is associated with centrosomes amplification and aneuploidy
happening, which are major drivers of genomic instability [6]. This is not just due to loss of normal
p53 job function but rather reflects a gain-of-function effect, as tumors with Trp53R172H exhibit
more serious genome problems compared with tumors lacking p53. In acute myeloid leukemia with
complex karyotype (CK-AML), TrpS3R172H accelerates disease onset by promoting aberrant self-
renewal in hematopoietic stem and progenitor cells (HSPCs) prior to fully change, and FOxhl has
been identified as a key mediator of this genome instability [11].

The mutant p53 protein disrupts DNA damage repair by interfering with the transcription
activation of DNA repair genes. Unlike the normal p53, which helps fix DNA by activating
pathways such as nucleotide excision repair, TrpS3R172H impairs these processes by sequestering
co-factors required for DNA- repair complex assembly. In competition bone marrow transplant tests,
N-ethyl-N-nitrosourea-based experiments have demonstrated that mutant-p53 (Trp53R172H) drives
clonal expansion of DNA-damaged HSPCs; notably, cells harboring Trp5S3R172H exhibit increased
DNA damage following exposure to ENU, which elevates mutational burden and thereby facilitates
this mutant-p53-driven clonal outgrowth of damaged HSPCs [11]. This genomic instability not only
facilitates tumor initiation but also contributes to therapeutic resistance because it creates different
kinds of tumor cells with diverse genetic changes.

The Trp53R172H mutation is a major driver of cancer spread, because it dysregulates multiple
cellular signals. In esophageal squamous cell cancer (ESCC), this mutation establishes a new BRD4-
CSF-1 path that helps lung metastasis. Trp53R172H binds to the CSF-1 promoter, and more
H3K27ac at that spot helps BRD4 come, which leads to increased CSF-1 expression [12]. After that,
the CSF-1/CSF-1R signal turns on STAT3 phosphorylation and causes EMT, which are very
important for cancer to move and spread, enables cancer cells to lose epithelial characteristics (e.g.,
E-cadherin expression) and acquire mesenchymal traits (e.g., vimentin upregulation), thereby
enhancing their motility, invasiveness, and ability to penetrate surrounding tissues and blood vessels.
Inhibition of BRD4 in tumors with Trp53R172H lowers CSF-1 in the blood and stops lung
metastasis, showing this path is a good target for treatment [12].

In squamous cell cancers, the Trp5S3R172H change gives pro-metastatic features by changing
how cells move and invade. Recent research shows that this mutation induces increased expression
matrix metalloproteinases (MMPs) and chemokine receptors get made, thereby enabling tumor cells
to invade the extracellular matrix and colonize distant organs [13]. In pancreatic cancer models,
Trp53R172H induces CXCL2 secretion, which recruits CD11b+Ly6G+ neutrophils to the tumor
area. These neutrophils not only stop anti-tumor immunity but also promote blood vessel changes
and metastatic niche formation [10]. Also, Trp53R172H works with oncogenic KrasG12D to make
metastasis more likely. This is seen in KrasG12D/+, Trp53R172H/+ mice, which increases distant
metastases than single-mutant mice [13].
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3. Clinical implications
3.1. TrpS3R172H mutation change detection

Finding Trp53R172H correctly is very important for knowing the risk and giving personal treatment
to cancer patients. Because it is found a lot in many cancers, like 60-70% of squamous cell cancers,
84% of TNBC, approximately 40-50% of CK-AML (core-binding factor acute myeloid leukemia),
this mutation is a good marker for finding and predicting the disease [7,13]. Currently, people use
some different ways to find the mutation, and next-generation sequencing (NGS) is seen as the best
way. Special NGS tests can find Trp53R172H in FFPE tumor samples, ctDNA, and liquid biopsies,
which allows non-invasive monitoring of disease dynamics [12].

For clinical samples with not much tumor content, droplet digital PCR (ddPCR) gives better
sensitivity to find Trp53R172H. This way has been effectively used to find very small leftover
disease (MRD) in AML patients after chemotherapy, because Trp53R172H-positive ctDNA amounts
go together with the risk of relapse-this is due to the fact that ctDNA levels directly mirror the clonal
dynamics of Trp53R172H-mutant cancer cells: rising ctDNA indicates expansion of therapy-
resistant mutant clones that evade treatment pressure, while declining levels reflect effective
elimination of these clones by therapy, thus enabling real-time assessment of treatment response and
relapse risk [11]. Immunohistochemical (IHC) staining for mutant p53 protein is another method
people use a lot, since TrpS3R172H is more stable than the normal p53, which makes strong staining
in the cytoplasm and nucleus [9]. But IHC needs to be checked by other molecular ways because it
can react with other p53 mutants too. New improvements in digital pathology have made it better to
measure how much mutant p53 is there, making IHC more useful for telling the future of TNBC and
ESCC patients [7,12].

The TrpS3R172H test is not only for finding cancer but also for telling how the disease will
develop. In CK-AML, having the Trp53R172H change means people live shorter lives and the
cancer comes back more often than if they have no p53 or normal p53. This makes it a big thing to
think about when choosing treatment [11]. In the same way, ESCC patients whose tumors have
Trp53R172H do not live as long because the cancer spreads more easily, which shows this change
can tell us about the future [12]. Also, checking TrpS3R172H amounts in ctDNA over time can
guess if treatment is working. If the amount of the changed gene goes down after therapy, the patient
usually gets better, but if the amount goes up, it means the treatment is not working and disease
recurrence is likely [7].

3.2. Therapy and intervention strategies

The special GOF features of Trp53R172H have made people create new targeted treatments that
address previously unmet therapeutic needs. One good idea is to get rid of mutant p53 protein so
that wild-type p53 can work again. The small molecule GY1-22 was found to reduce the levels of
Trp53R172H by promoting its degradation, thereby reactivating p21 expression; when combined
with atorvastatin-which inhibits the dominant-negative (DN) activity of Trp5S3R172H (preventing
the mutant protein from sequestering wild-type p53 and blocking its tumor-suppressive functions) -
the combination exerts a synergistic anti-tumor effect, it makes mutant p53 break down more by
stopping its dominant-negative effects [9]. This method has worked in animal tests, causing tumors
regression and extending survival in animal models live longer, and now it is being tested in early
human trials for serious solid tumors [9].
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Targeting downstream signaling pathways of Trp5S3R172H has also given good results. In ESCC,
using JQ1 to stop BRD4 breaks the BRD4-CSF-1 axis, this makes CSF-1 less and stops lung
metastasis [12]. Clinical trials are looking at using BRD4 inhibitors together with chemotherapy in
patients with Trp5S3R172H-positive ESCC, early data shows they live longer without the disease
getting worse [12]. For blood cancers, going after FOxhl-which is very important for how
Trp53R172H causes leukemia-could stop leukemic stem cells from renewing themselves too much,
like when FOxh1 was made lower in CK-AML mouse models and the disease started less [11].

Immunotherapy methods are also being made to fit Trp53R172H-positive tumors. In pancreatic
cancer, Trp53R172H causing neutrophil recruitment makes it resist CD40 combination
immunotherapy, so, neutrophil removal or CXCL2 blocking can get back immune sensitivit7 [10].
Clinical tests are looking at using anti-CXCL2 antibodies together with immune checkpoint
inhibitors in Trp53R172H-positive pancreatic cancer [10]. Also, mutant p53 coming from
neoantigens are being aimed at with custom cancer vaccines, because Trp53R172H expression
makes immunogenic peptides that can cause anti-tumor T cell reactions [7]. Mutant p53 is an ideal
neoantigen due to its tumor-specificity (absent in normal tissues), high immunogenicity (the amino
acid substitution generates novel peptide epitopes recognized by T cells), and frequent occurrence
across cancer types-traits that minimize off-target effects and maximize vaccine efficacy. Early
preclinical research has shown that vaccination for Trp53R172H neoantigens lowers tumor growth
and makes survival better in TNBC models [7].

Combination treatments that deal with several parts of TrpS3R172H-driven cancer growth are
emerging as promising strategies. For example, mixing mutant p53 breaking drugs with BRD4
blockers works together to stop tumor growth better, because they hit both the bad protein and the
signals it starts [9,12]. In CK-AML, using FOxh1 blockers together with hypomethylating drugs has
shown better results than using just one medicine, since it aims at both the leukemia stem cells
making more of themselves and the DNA becoming unstable [11]. Also, sorting patients by if they
have Trp53R172H is very important for getting the best treatment results-new patient information
shows that Trp53R172H-positive TNBC patients get better from PARP blockers compared to
patients with normal p53, because their DNA is more unstable and there is synthetic lethality [7].

Even though major progress has been made in understanding how the Trp53R172H mutation
contributes to PDAC metastasis, many important questions and knowledge gaps-unknown areas that
span molecular mechanisms, tissue-specificity, and translational applications-still exist in the
exploration of TrpS3R172H-driven downstream genes and pathways, providing chances for future
study. Despite notable progress in identifying key effectors (e.g., chemokine family members,
SAA1/2, Foxhl) and perturbed signaling cascades (e.g., NF-kB, PI3K/AKT/mTOR), these findings
remain fragmented, context-dependent, and far from comprehensive. Critical unknowns persist
across multiple layers, which not only hinder a full understanding of Trp53R172H oncogenicity but
also impede the development of targeted therapeutic strategies for cancers harboring this hotspot
mutation. First, the manner in which Trp53R172H potentiates the oncogenic effects of other key
genetic alterations in PDAC, such as KrasG12D, requires deeper investigation. While past research
has demonstrated that KrasG12D acts as the primary driver oncogene and that TrpS3R172H serves
to augment KrasG12D-induced phenotypes including chromosome instability and metastasis, the
precise molecular crosstalk at the genetic and post-transcriptional levels-including the involvement
of non-coding RNAs, epigenetic regulators, and protein phosphorylation cascades- remains
incompletely understood. Exploring how the Trp53R172H mutant remodels the KRAS-driven
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transcriptional network beyond its established interaction with FOXA1 could uncover novel
regulatory nodes to target and constrain cancer metastasis in future translational studies. For
example, integrating single-cell RNA sequencing and chromatin immunoprecipitation sequencing
(ChIP-seq) methods could show cell-type-specific regulatory mechanisms in both cancer cells and
the TME, as was used recently to look at heterogeneity in PDAC spreading [14].

Second, the different functions of TrpS3R172H in various PDAC molecular subtypes need more
study. Clinical research shows PDAC has different molecular subtypes with different patient
outcomes and treatment responses, but how Trp53R172H affects metastasis in each type is not clear.
Future studies should group PDAC patients by molecular type and correlate TrpS3R172H mutation
status with clinical features, like where the cancer spreads to (for example, liver or peritoneal
metastasis) and treatment resistance. Also, examining whether Trp53R172H interacts with other
cancer-causing genes in different subtypes to change how it spreads could give ideas for
personalized therapy. Using lab models made for specific PDAC types, together with patient-derived
xenografts (PDXs), would help support these studies focused on subtypes [15].

Third, the role of Trp53R172H in remodeling the TME and how it affects metastatic spread
requires further study. New findings show that mutant p53 can alter communication between tumor
cells and stromal components, like cancer-associated fibroblasts (CAFs), immune cells, and
endothelial cells, to make a pro-metastatic microenvironment. But, the exact ways Trp53R172H
controls the release of cytokines, chemokines, and extracellular matrix (ECM) components, and how
these factors change immune cell infiltration and angiogenesis, are not completely clear. Later
studies using spatially resolved transcriptomics and multiplex immunofluorescence could map the
TME picture in TrpS3R172H-mutant PDAC, finding important stromal targets that work with the
mutation to promote metastasis [10]. Furthermore, given that TrpS3R172H mutant remodels
intercellular communication networks-by modulating cytokine secretion, immune cell infiltration,
and stromal cell activation in the tumor microenvironment-exploring the combination of
Trp53R172H-targeted therapies with immunotherapies or anti-stromal agents could identify novel
synergistic treatment strategies [10].

Fourth, the development of more exact and clinically useful ways to target TrpS3R172H is still a
big problem. Now studies find FOXAT1 is important for TrpS3R172H promoting cancer spread, but
it is hard to aim at the mutant p53 itself because its conformation is unstable. Later work should try
to make small pills that can stick to the Trp53R172H mutant shape, to make it work like normal p53
or to break it down [16]. Also, using synthetic lethal ideas-where if another gene is lost, it only kills
the Trp53R172H mutant cells-could give other ways to treat. High-throughput CRISPR-Cas9
screens and drug repurposing may help find these synthetic lethal partners and possible medicines
faster, like one new study that found BRCA2 as a synthetic lethal target in Trp5S3R172H mutant
PDAC [16].

Lastly, translational research that connects preclinical models and clinical practice is very
important to move forward the clinical use of Trp53R172H-related discoveries. Future clinical trials
looking at the prognostic and predictive value of detecting TrpS3R172H mutation in PDAC patients
are necessary to confirm its utility as a biomarker. developing non-invasive diagnostic tools-such as
liquid biopsy assays designed to detect TrpS3R172H-mutated circulating tumor DNA (ctDNA)-
could facilitate treatment response assessment in PDAC, even though the clinical utility of such
assays for early metastasis monitoring remains limited by the low ctDNA shedding rate inherent to
PDAC, a consequence of its poor vascularization [17]. Long-term studies following Trp53R172H
mutation changes during disease progression and treatment could further improve personalized
intervention strategies, making sure that therapies are given at the best time of disease [17].
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To sum up, future research on Trp5S3R172H mutation in PDAC metastasis should use multi-omics
technologies, advanced preclinical models, and clinical translational studies to address remaining
mechanistic gaps and make effective therapeutic strategies. By clarifying out the complex networks
controlled by Trp53R172H, improvement of the prognosis of PDAC patients with this aggressive
mutation can be provided.

5. Conclusion

This research systematically examines the multiple mechanisms by which the Trp5S3R172H mutation
helps PDAC progression and metastasis, aiming to fill critical gaps in the understanding of how
mutant p53 causes cancer. The main results show that Trp5S3R172H has gain-of-function effects in
several ways: it accelerates the G2/M phase progression to help cells grow without control; it
inhibits cell death to make treatments less effective, it causes chromosomal instability to increase
genetic differences; and it changes signaling pathways (like BRD4-CSF-1, CXCL2-neutrophil
recruitment) to help metastasis and create an immunosuppressive tumor environment. In the clinic,
Trp53R172H is seen as a useful biomarker for predicting how the disease will go and how patients
will respond, with non-invasive detection methods like liquid biopsy allowing doctors to monitor the
disease and treatment effects in real time. Treatments that target the mutation, such as drugs that
degrade mutant p53, inhibitors of downstream pathways, and combination immunotherapies, show
promising results in early studies, giving new chances for personalized care. Even with this
progress, future work should focus on Trp5S3R172H’s interaction with key drivers like KrasG12D,
its subtype-specific roles in PDAC, its function in tumor microenvironment remodeling, and the
development of precise targeted drugs. These are critical for dissecting core oncogenic and drug-
resistant pathways, addressing PDAC heterogeneity to avoid one-size-fits-all treatments,
overcoming immunotherapy resistance of “cold tumors”, and filling the gap in PDAC precision
therapy. Studies that connect lab findings to real patient care are very important to validate if the
biomarkers work and to make treatments better. In the end, figuring out the complicated networks
controlled by Trp53R172H gives a lot of hope for improving the prognosis for patients with this
aggressive type of PDAC.

References

[1] Hingorani, S.R., Wang, L., Multani, A.S., Combs, C., Deramaudt, T.B., Hruban, R.H., Rustgi, A.K., Chang, S., &
Tuveson, D.A. (2005). TrpS3R172H and KrasG12D cooperate to promote chromosomal instability and widely
metastatic pancreatic ductal adenocarcinoma in mice. Cancer Cell, 7(5), 469-483. https:
//doi.org/10.1016/j.ccr.2005.04.023

[2] Siegel, R.L., Miller, K.D., Fuchs, H.E., & Jemal, A. (2022). Cancer statistics, 2022. CA Cancer J Clin, 72(1), 7-33.
https: //doi.org/10.3322/caac.21708

[3] Lambert, A.W., Pattabiraman, D.R., & Weinberg, R.A. (2017). Emerging Biological Principles of Metastasis. Cell,
168(4), 670-691. https: //doi.org/10.1016/j.cell.2016.11.037

[4] Morton, J.P., Timpson, P., Karim, S.A., Ridgway, R.A., Athineos, D., Doyle, B., Jamieson, N.B., Oien, K.A., Lowy,
A.M., Brunton, V.G., Frame, M.C., Evans, T.R., & Sansom, O.J. (2010). Mutant p53 drives metastasis and
overcomes growth arrest/senescence in pancreatic cancer. Proceedings of the National Academy of Sciences of the
United States of America, 107(1), 246-251. https: //doi.org/10.1073/pnas.0908428107

[5] Muller, P.A., & Vousden, K.H. (2014). Mutant p53 in cancer: new functions and therapeutic opportunities. Cancer
Cell, 25(3), 304-317. https: //doi.org/10.1016/j.ccr.2014.01.021

[6] Acin, S., & Caulin, C. (2008). The p53 gain of function mutation p5S3R172H accelerates oral tumor growth,
centrosome amplification and aneuploidy. Cancer Research, 68(9_Supplement), 4330. https:
//doi.org/10.1158/0008-5472.CAN-07-6258

28



Proceedings of ICMMGH 2026 Symposium: Cell and Molecular Biology: Understanding Immune Cell Functions
DOI: 10.54254/2753-8818/2026.PJ31425

[7] Dibra, D., Moyer, S.M., El-Naggar, A K., Qi, Y., Su, X., & Lozano, G. (2023). Triple-negative breast tumors are
dependent on mutant p53 for growth and survival. Proceedings of the National Academy of Sciences of the United
States of America, 120(34), €2308807120. https: //doi.org/10.1073/pnas.2308807120

[8] Ahmed, T., Liu, T.E., Alberti, M.O., Wadugu, B., Ndonwi, M., Grieb, S., & Walter, M.J. (2020). Mutant TRP53-
R172H Has Gain-of-Function or Dominant-Negative Effects in Response to Different Hematopoietic Stressors in
Mice. Blood, 136(Supplement 1), 1. https: //doi.org/10.1182/blood-2020-141091

[9] Wang,J., Liu, W., Zhang, L., & Zhang, J. (2023). Targeting mutant p53 stabilization for cancer therapy. Frontiers in
Pharmacology, 14, 1215995. https: //doi.org/10.3389/fphar.2023.1215995

[10] Siolas, D., Vucic, E., Kurz, E., Hajdu, C., & Bar-Sagi, D. (2021). Gain-of-function p5S3R172H mutation drives
accumulation of neutrophils in pancreatic tumors, promoting resistance to immunotherapy. Cell Reports, 36(8),
109578. https: //doi.org/10.1016/j.celrep.2021.109578

[11] Loizou, E., Banito, A., Livshits, G., Ho, Y.J., Koche, R.P., Sdnchez-Rivera, F.J., Mayle, A., Chen, C.C., Kinalis, S.,
Bagger, F.O., Kastenhuber, E.R., Durham, B.H., & Lowe, S.W. (2019). A Gain-of-Function p53-Mutant Oncogene
Promotes Cell Fate Plasticity and Myeloid Leukemia through the Pluripotency Factor FOXH1. Cancer Discovery,
9(7), 962-979. https: //doi.org/10.1158/2159-8290.CD-18-1391

[12] Efe, G., Dunbar, K.J., Sugiura, K., Cunningham, K., Carcamo, S., Karaiskos, S., Tang, Q., Cruz-Acuiia, R.,
Resnick-Silverman, L., Peura, J., Lu, C., Hasson, D., Klein-Szanto, A.J., Taylor, A.M., Manfredi, J.J., Prives, C., &
Rustgi, A.K. (2023). p53 Gain-of-Function Mutation Induces Metastasis via BRD4-Dependent CSF-1 Expression.
Cancer Discovery, 13(12), 2632-2651. https: //doi.org/10.1158/2159-8290.CD-23-0601

[13] Efe, G., Cunningham, K., Navaridas Fernandez de Bobadilla, R., Dunbar, K.J., Sugiura, K., Nishiwaki, N.,
Carcamo, S., Resnick-Silverman, L., Hasson, D., Klein-Szanto, A.J., Taylor, A.M., Manfredi, J.J., Prives, C., &
Rustgi, A.K. (2024). Abstract 1270: p53-R172H mutation confers gain-of-function properties and promotes
metastasis in squamous cell carcinoma. Cancer Research, 84(6_Supplement), 1270. https: //doi.org/10.1158/1538-
7445.AM2024-1270

[14] Tian, Y., Li, Q., Yang, Z., Zhang, S., Xu, J., Wang, Z., Bai, H., Duan, J., Zheng, B., Li, W., Cui, Y., Wang, X., Wan,
R., Fei, K., Zhong, J., Gao, S., He, J., Gay, C. M., Zhang, J., Wang, J., & Tang, F. (2022). Single-cell transcriptomic
profiling reveals the tumor heterogeneity of small-cell lung cancer. Signal Transduct Target Ther, 7(1), 346. https:
//doi.org/10.1038/s41392-022-01150-4

[15] Lee, S. B., Lee, S., Park, J. Y., Lee, S. Y., & Kim, H. S. (2020). Induction of p53-dependent apoptosis by
prostaglandin A2. Biomolecules, 10(3), 492. https: //doi.org/10.3390/biom10030492

[16] Kim, M. P, Li, X., Deng, J., Zhang, Y., Dai, B., Allton, K. L., Hughes, T. G., Siangco, C., Augustine, J. J., Kang, Y.,
McDaniel, J. M., Xiong, S., Koay, E. J., McAllister, F., Bristow, C. A., Heffernan, T. P., Maitra, A., Liu, B., Barton,
M. C., Wasylishen, A. R., Fleming, J. B., & Lozano, G. (2021). Oncogenic KRAS Recruits an Expansive
Transcriptional Network through Mutant p53 to Drive Pancreatic Cancer Metastasis. Cancer Discov, 11(8), 2094-
2111. https: //doi.org/10.1158/2159-8290.CD-20-1228

[17] Bharde, A., & et al. (2025). Association of co-occurring KRAS and gain of function TP53 mutations with
aggressive metastasis through comprehensive genomic profiling of pancreatic ductal adenocarcinoma. J Clin
Oncol, 43(16_suppl), €16379-e16379. https: //doi.org/10.1200/JC0O.2025.43.16_suppl.e16379

29



