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Introduction May 2022

A 58 year old man 

Abdominal pain and weight loss

On imaging: 

• Pancreatic mass

• Liver and peritoneal lesions

Pathology→ “Metastatic Pancreas 
adenocarcinoma, moderately differentiated”



Pancreas Adenocarcinoma

• 95% of pancreatic cancer.

• It begins when exocrine cells in 
the pancreas start to grow 
uncontrollably.

https://www.cancer.org/cancer/types/pancreatic-cancer/about/what-is-pancreatic-cancer.html


Understanding the Significance of Grade G2 in 
Tumor Classification

NORMAL DUCT
The normal cells in the pancreas 
form ducts ("tubes") that are lined 
by small uniform cells.

LOW-GRADE ADENOCARCINOMA
Well-differentiated adenocarcinomas 
form ducts that, like normal ducts, 
are lined by relatively uniform cells.

HIGH-GRADE ADENOCARCINOMA
Poorly-differentiated 
adenocarcinomas do not form well-
defined ducts, and the cells vary in 
size and shape.

https://pathology.jhu.edu/pancreas/stage-grade


Mutations 

KRAS Alteration: 

c.35G>T 

Amino acid change: p.Gly12Val 

% of DNA sequence: 11.12% Transcript: NM_033360.4

BRCA1/2 - BRCA2 Transcript: : c.5946delT Amino acid change: p.Ser1982ArgfsTer22 

% of DNA sequence: 57.42%



Survival After Pancreas Cancer by BRCA 
Mutation

• 84% diagnosed at age 50 or 
above (87% for BRCA1, 80% for 
BRCA2).

• 58% of cases in males, 42% in 
females.

• Mean survival: BRCA1=1.07 
years, BRCA2=1.00 years.

• 5-year survival rate: 
BRCA1=6.1%, BRCA2=3.6%.

(Iqbal et al. 2012)

https://www.nature.com/articles/bjc2012483:~:text=The%20mean%20survival%20from%20diagnosis,BRCA2%20mutation%20(Figure%201).


KRAS G12D Mutation in Pancreatic Ductal 
Adenocarcinoma: Impact on Prognosis and 
Disease Stage

• KRAS G12D mutation is found in 
over 40% of PDAC cases.

• Resectable PDAC patients with 
KRAS G12D mutation had 
shorter median survival 
compared to other genotypes.

• KRAS G12D mutation could be a 
valuable prognostic biomarker 
specifically for resectable PDAC 
patients.

(Shen et al. 2022)

356 days

810days

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9562007/


Treatments

Stop&Go 5-flurouracil in combination with 
oxaliplatin and irinotecan

June 2022

Olaparib

Jan. 2023

partial response

partial response



Olaparib: A Novel Therapy for Patients With 
a BRCA 1/2 Mutation
• DNA repair pathways maintain 

genomic stability.

• Mutations in BRCA1/2 genes 
cause DNA double-strand breaks 
(DSBs) accumulation.

• PARP inhibitors exploit synthetic 
lethality in BRCA-deficient cells.

Figure 1. Olaparib mechanism, specifically in BRCA-
deficient cells compared to normal cells. 

(Se, Cc, and Kf 2019)

https://pubmed.ncbi.nlm.nih.gov/31538027/


KRAS Pathway 

(Ras Signaling n.d.)

https://bpsbioscience.com/research-areas/ras


The Impact of the G12D Mutation in KRAS

• The G12D mutation in KRAS leads 
to constitutive activation of the 
protein.

• It freezes KRAS in its active state, 
resulting in uncontrolled cellular 
growth and evasion of apoptosis.

• The mutation alters the 
distribution of conformational 
states in a nucleotide-specific 
manner.

• Understanding these changes can 
aid in developing targeted 
therapies for KRAS G12D.

(Vatansever, Erman, and Gümüş 2019)

https://www.nature.com/articles/s41598-019-48029-z


The occurrences of specific KRAS G12X mutations 
vary among different tissues

(Pantsar et al. 2018)

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6147662/


KRAS Signaling Pathway: Specific Inhibitors

• Receptor tyrosine kinase 
activation leads to GRB2-
SOS interaction and 
subsequent activation of 
KRAS.

• GTP-GDP cycling of KRAS is 
regulated by GEFs and 
GAPs.

• Mutated KRAS disrupts the 
cycling process, 
accumulating active KRAS 
and continuously activating 
MAPK and PI3K signaling 
pathways.

(Zhu et al. 2021)

https://molecular-cancer.biomedcentral.com/articles/10.1186/s12943-021-01441-4


Exploring Additional Treatment Options: 
Beyond the Standard Therapies

A Phase 1/2 Multiple 
Expansion Cohort Trial of 

MRTX1133 in Patients With 
Advanced Solid Tumors 
Harboring a KRAS G12D 

Mutation

TCR gene therapy targeting 
the KRAS G12D driver 

mutation



Clinical Trial:
The First G12D KRAS Inhibitor

(MRTX1133 Targets Tumors with KRAS G12D Mutations - NCI 2023)

https://www.cancer.gov/news-events/cancer-currents-blog/2023/pancreatic-cancer-kras-g12d-mrtx1133


Identification of MRTX1133, a 
Noncovalent, Potent, and 
Selective KRASG12D Inhibitor

(Wang et al. 2022)



Adoptive Cell Transfer and Engineered TCR Therapy:
Unleashing the Power of T Cells: Targeting the KRAS 
G12D Hot-Spot Mutation in Pancreatic Cancer Therapy

https://www.nejm.org/do/10.1056/NEJMdo006536/full/?requestType=popUp&relatedArticle=10.1056%2FNEJMoa2119662


Administering Peripheral Blood Lymphocytes 
Transduced With a Murine T-Cell Receptor Recognizing 
the G12D Variant of Mutated RAS in HLA-A*11:01 
Patients



Results with TCR Gene Therapy
(Leidner et al. 2022)



Thank You
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