Supplemental Table 1: The precursor lesions of PDAC.

Supplement

The
. R B Associated genetic
Reference precursor Malignancy risk The origin ) The Features
K mutations
lesion
Middonti et KRAS
al PaniN The most common precursor CDKN2A Divided into low grade and
: aniNs R
[1] lesions of pancreatic cancer TP53 high-grade
SMAD4
KRAS
Saeki et al. CDKN2A
PanINs - Acinar cells -
[2] TPS3
SMAD4
Kiemen et -Microscopic
| Mostly of PDAC cases arise -Noninvasive
al. PaniINs - - )
from PanlINs - “Low grade” and “high-
(3] \
grade
Kiemen et
A majority of PDAC (~85%
al. PanINs . jorty ( ‘) - - -
arise from PanINs
(4]
-Macroscopic
Saeki et al. -Larger than PanINs
[2] IPMNs - Ductal cells KRAS -Visible papillary
-Noninvasive
-“low grade” and “high grade”
Kiemen et
| A minority of PDAC arise from
al. IPMNs IPMN - - -
s
(4]
. - Average size is 2.95 cm
Jabtorska o ) 60% of IPMNs in § .
tal A majority of IPMNs occur in -Arranged from low grade with
etal. IPMNs ) the head of - ) o )
males with 53.33% benign lesions into invasive
[5] pancreas ;
cancer with metastases
Armstrong - 39% of cases with
tal noninvasive IPMN
etal. IPMNs X A A - - -
[6] -20% of PDAC with or without
IPMN
Zhanget al. High prevalence for ,
MCNs ) - - MCNs are cyst-forming type.
[7] malignancy development
Jabtoriska A majority of MCNs present in 60% of MCNs in ) o
tal . -Large, its average size is 6.78
etal. MCNs female the tail of -
cm
[5] 47.47% of woman with MCNs pancreas
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-Most of MCNs are

-Cyst-forming
-Average size is 5.8 cm
-Noninvasive

(9]

adenocarcinomas.

Xia et al. [8] MCNs benign ~75% - - -Mucin-producing cells
-The malignant cases are 25% -Can progress from benign
adenoma to invasive
carcinoma.
-KRAS, TP53,
Mafficini et ITPNs have a high risk of SMAD4, and ) -
| - : . -Forming a puffy, rigid masses
al. ITPNs developing into invasive Intraductal CDKN2A

mutations are rare

Abbreviations: Pancreatic intraepithelial neoplasia (PanINs), intraductal papillary mucinous neoplasm (IPMNs), mucinous cystic neoplasm (MCNs),

and pancreatic intraductal tubulopapillary neoplasm (ITPNs)

Table Supplemental 2: The main signaling pathways related to PDAC progression.

Reference

The signaling pathway

The key components

Therapeutic target

Its role in PDAC

The inRas37 KRAS-

Crucial for tumor survival,

(JAG2) and delta-like

Lee et al. [10] RAS/MAPK MEK, BRAF, and ERK ) ) proliferation, and
targeting antibody ) )
carcinogenesis.
Crucial for tumor survival,
Lee et al. [10] PI3K/AKT PI3K, AKT, and mTOR BEZ-235 (PI3K inhibitor) proliferation, and
carcinogenesis.
(MK-2206) AKT inhibitor Crucial for tumor growth,
Ma et al. [11] PI3K/AKT PI3K, AKT, mTOR and (Buparlisib) PI3K differentiation, and
inhibitor proliferation
Important for tumor
Bertrand-Chapel et al. rogression, EMT,
P TGF-B/SMAD TGF-B, SMAD4, SMAD2/3 | - progr v
[12] invasiveness, migration,
and proliferation
The primary controller of
Yan et al. [13] Notch signaling (Notch1-4), (JAG1), - P i

immune response.
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ligands 1, 3, and 4

Samant et al. [14]

Wnt/B-catenin

B-catenin, Wnt ligands,
APC

PAK4 combined with
Gemcitabine

Crucial for cell
proliferation,
differentiation, apoptosis,
tissue homeostasis, and
survival

Samant et al. [14]

p-ERK/MAPK

MEK, cRAF, and p-ERK

KPT-9274 combined with
Gemcitabine

Crucial for cell
proliferation,
differentiation, apoptosis,
tissue homeostasis, and
survival

Samant et al. [14]

p-AKT/ PI3K

p-AKT, PI3K, and mTOR

KPT-9274 combined with
Gemcitabine

Crucial for cell
proliferation,
differentiation, apoptosis,
tissue homeostasis, and
survival

Kang et al. [15]

Wnt/B-catenin/c-Myc

Whnt Ligands, Disheveled
(DVL) receptors, Frizzled
(FZL) receptors, and LDL

Therapy combination of
niclosamide together with

Tumor initiation and

. o metastasis
receptor-related protein gemcitabine
(LRP) 5/6
Table Supplemental 3: The main TME components and their roles in PDAC progression.
Reference TME component | Thetype | Key features Its role in PDAC Therapeutic target
Zhu Y et al. CAFs Cellular Non-cancerous stromal cells, Important for PDAC progression -
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signaling, angiogenesis, and

protein secretion pathways

catenin, angiogenesis, and
protein secretion pathways

-Inhibit the anti-tumor immune

[16] made up 80% of tumor volume by producing cysteine that
increases the resistance of
tumors to ferroptosis; which is a
type of programmed cell death
Production of growth factors, Meso™PCAR-TEAM
Webhrli M Considered as (TME rich with chemokines, and cytokines cells targeting the
CAFs Cellular
etal. [17] stroma) convert TME into an PDAC cells and CAFs
immunosuppressive culture inthe TME
Recognized as fibroblast
Takeuchi et activation protein alpha, (FAPa)*
CAFs Cellular Drive the tumor proliferation -
al. [18] cells or alpha-smooth muscle
actin (aSMA)
Constitute of (MCs)
Takeuchi et Promote the immunosuppressive
Stromal cells Cellular mesenchymal cells and (ECs) -
al. [18] TME
vascular endothelial cells
Zhang et al. Promote the immunosuppressive
Immune cells Cellular Extremely heterogeneous -
[19] TME
-Drive the tumor angiogenesis
Exhibit high enrichment scores
-Exhibit high enrichment scores
for many processes and
for many processes and
Zhang et al. pathways, such as Notch
Endothelial cells Cellular pathways, such as Notch, Wnt/B- | -
[20] signaling, Wnt/B-catenin

touchREVIEWS in Oncology & Haematology. 2025;21(2): Online ahead of journal publication

This supplementary material was peer reviewed with the manuscript but has not been subject to our in-house editing or

production processes.




Supplement

responses through infiltrating
tumor-associated macrophages
(TAMs) or directly blocking the
activation of T cells
Takeuchi et Constitute the stroma with other
Endothelial cells Cellular Drive the tumor proliferation -
al. [18] components
Decrease the drug circulation at
Extracellular
the tumor area as well as the
Wehrli M Matrix (ECM)
Acellular Form a solid shield immune cells and promote the -
etal. [17] and soluble
invasion and survival of cancer
components
cells
Extracellular ECM proteins such as, collagen,
Takeuchi et | Matrix (ECM) elastin, glycoprotein, matrix Impact on the malignant
Acellular -
al. [18] and soluble metalloproteinase, fibronectin, characteristic of PDAC
components and laminin

Table Supplemental 4: Overview of recent studies on CA19-9 and CEA biomarkers in pancreatic cancer detection since 2023.

Reference

Bukys et al.
2024 [21]

Ben-Ami et
al. 2023 [22]

Study Design

Prospective
cross
sectional

Case control
study

Biomarker

IL-8, CA19-
9, CEA

CA19-9,
TIMP1,

Detection Method | Target
ELISA and Pancreatic
chemiluminescen cancer

t microparticle diagnosis
immunoassay

Mass Early-stage
spectrometry, pancreatic

Sample = Correlation Results Conclusion
Source with Other
Metabolic
Biomarkers
Serum Not IL-8 IL-8 shows
specified combined promise as a
with CA19- | diagnostic
9 and CEA biomarker,
improves especially in
diagnostic combination
accuracy. .
Plasma Not Improved Combination
specified detection of proteins
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LRG1 blood tests cancer with and cfDNA
combined markers
biomarker enhances

panel. early
detection.
Boyd et al. Retrospective = CA19-9, Routine blood Early-stage Blood Not Prediction The model
2023 [23] cohort study Bilirubin tests pancreatic specified model can
cancer vs shows high | distinguish
benign accuracy. early-stage
pancreatic
cancer
effectively.
Nakaoka et Randomized CA19-9 Standard blood Chemotherap Blood Neutrophil- Positive 1-Kestose
al. 2024 controlled test y outcomes in to- changes in beneficial for
[24] trial PDAC patients lymphocyte gut PDAC
ratio (NLR) microbiota = patients,
and meriting
prognostic further
factors. large-scale
studies.
Nong et al. Retrospective = CA 19-9 Serial imaging Postoperative Blood Not High Effective
2024 [25] cohort study and blood tests recurrence of specified sensitivity surveillance
pancreatic and post-surgery
cancer specificity is crucial for
of CA 19-9 early
in detection of
detecting recurrence.
recurrence
Table Supplemental 5: Summary of studies on various biomarkers for pancreatic cancer detection since 2023.
Title Study Design Sample Biomarker Experiment Sensitivity Specificity AUC Conclusion
Source Objective
Kim et al. Retrospective Plasma DNA Assess 90% 95% 0.93 Epigenetic
2024 [26] methylation, methylation and 3 biomarkers
KRAS KRAS mutation combined with KRAS
in cfDNA mutations are
effective for
diagnosing PDAC.
Garcia- Review Plasma cfDNA Review progress N/A N/A N/A cfDNA methylation
Ortiz et al. methylation in cfDNA shows promise for
2023 [27] methylation for non-invasive
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PC diagnosis pancreatic cancer
diagnosis and

monitoring.
Lietal. Review Blood CTCs Explore the role N/A N/A N/A CTCs could
2024 (28] of CTCs in PC significantly impact
diagnosis and the clinical
treatment management of PC
from diagnosis to
therapy.
Bukys et Prospective Serum I1L-8, CA19-9, Evaluate IL-8 Not Not 0.89 IL-8 in conjunction
al. 2024 cross-sectional CEA, alone and with detailed detailed 4 with CA19-9 and
[29] study CEACAM®6 other markers CEACAMEG offers
for PDAC significant diagnostic
capabilities for PDAC.
Bahado- Retrospective Blood cfDNA Use Al to 100% 100% 1.0 Al combined with
Singh et methylation analyze cfDNA cfDNA methylation
al. 2023 methylation for analysis provides
[30] PC detection high accuracy for PC
detection.
Kawai et Retrospective Serum miRNAs, Evaluate miRNAs = 90% 98% 0.99 miRNA profiling
al. 2024 CA19-9 and CA19-9 for combined with
[31] early PC CA19-9 offers a
detection highly accurate

method for early PC
detection.

Table Supplemental 6: The international consortium for pancreatic cancer screening (CAPS) age-specific recommendations for initiating screening

Familial pancreatic cancer

Individuals who have >=1 first-degree relative Start screening at the age of 50 or 10 years younger than the youngest relative
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with pancreatic cancer who has also >=1 first-

degree relative with pancreatic cancer

Peutz-Jeghers syndrome

PRSS1 Mutation
CDKN2A Mutation
BRCA2 Mutation
ATM Mutation
PALB2 Mutation
Lynch Syndrome
TP53 Mutation

Supplement

Mutation carriers

Start screening at the age of 40 or 10 years younger than the youngest relative, (Grade
2: probably do it); Start screening at the age of 30 or 35 (Grade 4: probably do not do it)
Start screening at the age of 40

Start screening at the age of 40

Start screening at age 50 or 5 years earlier than high-risk individuals

Start screening at the age of 50

Start screening at age 50 or 5 years earlier than high-risk individuals

Not specified

Not specified
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