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Granulin (GRN) 6-10 kDa, Progranulin (PGRN) 60-90 kDa in mammals
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» Epithelin precursor,
Granulin-Epithelial
Precursor, PGRN

¢ Keratinocyte, white blood
cells, macrophage

PGRN- wounded epithelia

GRNs Functions

« Cell cycle control and wound healing

- Numerous mutations in human PGRN gene
linked to psychiatric disorders including
Alzheimer’s disease and frontotemporal dementia




Frontotemporal dementia D

* Memory disorders

* Personality changes
* Impaired reasoning
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Deficiency vs. Excess of PGRN associated with diseases

Low PGRN is a risk factor
for AD, PD and ALS

Loss of one copy of GRN gene
leadsto FTD

|

High PGRN increases neuronal
cell survival, neurite extension
and branching

Low PGRN is a risk factor
for schizophrenia, bipolar
and psychiatricdisorders

Low PGRN worsens tissue
damage after cerebral
ischaemia reperfusion injury

Low PGRN promotes
neuroinflammation

Low PGRN enhances peri-
pheral inflammatory
conditionssuch as arthritis

PGRN
under-
expression

High PGRN promotes
regrowth of injured
peripheral neurons

High PGRN promotes brain
cancers including gliomas and
meningiomas

High PGRN promotes
carcinomas of the ovary, liver,
breast, kidney and prostrate

and atherosclerosis

Loss of both GRN alleles leads to
neuronal ceroid lipofuscinosis

High PGRN promotes non-
epithelial cancers such as
multiple myelomas

Bateman et al., 2018




Inflammation &
wound healing

¢ From keratinocytes, macrophages
and neutrophils
« Protection and promotion

PGRN

¢ Mitogenesis » Lysosomal function and
¢ Neuronal outgrowth organization
e Tumorigenesis

Cell Protein
proliferation | homeostasis
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ES products plus nitrosamines may
inhibit apoptosis and DNA repair which

:10.137 ]
dol:10.1371/journal pmed.0040201.9005 Sripaet al., 2007




PGRN in human, animals and plant species
Opisthorchis, Clonorchis, earth -]_I]
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Schistosome, C.elegans
Marine flatworm, insects

Human, rats

Fungi, Amoeba

Bacteria
Green Plants
Flowering plants

Sea Anemone
Smout et al, 2009

* ES granulin (Ov-GRN-1, Ov-GRN-2), is transcribed in both juvenile and

adult stages.
* Ov-PGRN required for endogenous regulation of cell growth, development

and maintenance.
* Ov-GRN-1 and -2 orthologues were also identified in C. sinensis.

(Young et al., 2014)

GRN vs. O. viverrini

Increased cell proliferation of mouse fibroblast
NIH-3T3 in vitro induced by ES product(s) from O.
viverrini (Thuwajit et al., 2004)

* proteases, protease
inhibitors, growth factors
and anti-apoptotic
proteins

Ov granulin causes host cells to proliferate.

The proliferative activity of fluke secreted proteins
was blocked by antibodies against granulin (Smout et
al., 2009)

O. viverrini secreted proteins accelerated wound resolution
in human cholangiocytes

Recombinant Ov-GRN-1 induced angiogenesis and
accelerated mouse wound healing (Smout et al., 2015)




Key Discovery Enables Treatment of

Non-Healing Wounds in Diabetics

Diabetic patients often complain of non-healing wounds

A new molecule called granulin from Thai Liver parasite
could accelerate wound healing

Development of a potent wound healing agent based

on the liver fluke granulin structural fold
(Bensal et al., 2017)

GRN vs.Tumors

« Over-expression of PGRN is linked to tumorigenesis in
liver cancers, and is associated with an aggressive and
invasive tumor phenotype.

- GRN is a potent proliferative agent but has other pro-
tumor qualities that are not yet well characterized.

- It may promote carcinoma progression by
= Promoting angiogenesis
= Insensitivity to apoptosis
= Promotion of tumor invasion and anchorage




Granulin in Cancers

Sustaining proliferative [ — GRN .
signaling Growth factor activity

GRN Resisting Evading growth
Anti-apoptosis cell death suppressors

Inducing Activating invasion
angiogenesis and metastasis

I Enabling replicative
GRN immortality GRN supports tumor

Angiogenesis expansion

Modified from Hanahan and Weinberg, 2010

GRN & Cholangiocarcinoma

- Over-expression of PGRN is an indicator of poor
prognosis for a range of cancer types, and anti-
GRN antibodies have been successfully
employed in mice as therapy for
hepatocellularcarcinoma (HCC)




Granulin (PGRN) in CCA development

Granulin Expression in O. Viver
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Granulin Expression in Hamsters during Opisthorchis viverrini
Infection-Induced Cholangiocarcinogenesis
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Schematic outline of biliary lesions in hamsters from 3 treatments
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Biliary changes

. Periductal
fibrosis

Dysplasia
Cholangiofibrosis

Cholangiocarcinoma
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Relative mRNA level
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Relative GRN expression quantitative
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Future Perspectives

» Prognostic markers for CCA?

® Targeted therapy? Granulin A Synergizes with Cisplatin to Inhibit the Growth

of Human Hepatocellular Carcinoma
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Macrophage-Derived Granulin Drives Resistance to Immune Checkpoint Inhibition in
Metastatic Pancreatic Cancer
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should be addressed.

Intps://doi.org/10.3390/jms 19103060

Targeting granulin may serve as a potential therapeutic strategy to restore
CD8+ T-cell infiltration in metastatic pancreatic ductal adenocarcinoma.
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In conclusion...
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