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• Nearly uniformly fatal, “no early stage disease” 1,2

• Medial survival rate very poor (12-14 months)3,4

• Presence of blood-brain barrier (BBB) and blood-brain tumor barrier 

(BBTB).

• Low efficacy of anti-tumor drugs in GBM therapy.

Glioblastoma (GBM)- Most lethal 
primary brain cancer in adults
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No new approved drug for GBM treatment 
now for nearly 20 years

Unmet need: Patients desperate for 
better therapies

Grech et al., 2020

• GBM is highly resistant to current radiotherapy and chemotherapy

• High rate of Recurrence and progresses rapidly4,5

Figure 1: Increasing incidence rate for GBM but no new approved 
standard of care  

GBM is highly heterigenous

• The standard of care (SOC) for GBM is maximally safe surgical 
resection, followed by concurrent radiation therapy (RT) and 
administration of temozolomide (TMZ) for 6 weeks

• Suboptimal survival (OS) (+4.6 months).

• Initially introduced in 2011 tumor treatment fields showed some 
improvement but has not been universally accepted yet as part of 
SOC (Fisher et al., 2021)5

c2 a Multifaceted Approach

A Novel Breakthrough

• Derived from the structure of secreted phospholipase A2 (sPLA₂)-IIA, 
we have developed a novel multi-action cyclic peptide, c2, which 
targets sPLA2-IIA—an “inflammo-oncogenic” enzyme implicated in 
tumour proliferation, immune evasion, and metastasis (Fig. 2A).

• sPLA2-IIA is associated with poor patient prognosis (Fig. 2B and C)
• c2 competitively binds to vimentin, blocking internalization and 

thereby reducing the production of pro-inflammatory lipid mediators. 

• c2 interacts and inhibits Vimentin (Fig. 2E and G).

• Given the critical role of sPLA₂-IIA and vimentin in driving 
inflammation-mediated tumor progression7,8, c2 represents a 
promising therapeutic strategy for GBM (Fig. 2F).

Superior Efficacy of our drug c2 in 2D and 
3D GBM Models

• c2 significantly outperform TMZ in reducing GBM cell proliferation in 
invitro cell proliferation assay (Fig. 3),

• IC50 for c2 is lower compared to TMZ in Grade-IV GBM cell lines 
(U251, LN229 and T98G) showing superior efficacy [Fig. 2B, C and D]. 

• This finding is particularly noteworthy  given that T98G cells express 
high levels of O(6) Methylguanine-DNA-methyltransferase (MGMT), a 
protein associated with resistance to glioma therapy and is resistant 
to TMZ4 (Fig. 2D).   

c2 Inhibits Cell Migration and EMT 

c2 penetrates Blood Brain Barrier 
(BBB)

• Cancer cell cannot migrate thus metastasise in presence of c2  in 

comparison to TMZ.

• Our scratch assays revealed that c2 strongly inhibits wound 

healing and cell migration in U251, LN229, and T98G cells (Fig. 

4A )and  B depicting U251 cells). 

• Vimentin is highly expressed in GBM tumoroids (Fig. 4C). 

Levels of vimentin expression is directly associated with poor 

survival and hence considered as a marker of poor prognosis8,9..

• Confocal images showed reduced vimentin 

expression/distribution following c2 treatment (Fig 4D).

• c2 crosses blood brain barrier in c57black and nude mice, when 
given orally or intraperitoneally.

• Serum levels in ng/ml c2 (in black) and cF levels  (in blue) 
quantified using LC/MS/MS. (Fig. 5A).

• c2 levels in whole brain, liver and kidneys (n=4). C. Average c2 
concentrations in individual brain hemispheres. Data shows 
concentration in each mouse samples and the line indicates 
mean concentration.  (Fig. 5B and C).

• Maldi-MSI image of mice brain, green channel represents c2 
peptide indicating the presence of m/z 751.39006 in various 
regions of the brain (Fig. 5D).

• Proteomic profiling of c2-treated GBM cells (n = 2673 
proteins) identified significantly 43 downregulated and  103 
upregulated proteins (Fig. 6A, B).

• Functional analysis of  differential proteins highlighted 
modulation/suppression of key oncogenic pathways (Fig. not 
shown).

•  Inhibiting sPLA2-IIA in are shown to decrease ERBB1(EGFR) 
and ERBB2 expression and lowers proliferation6,8,9. 

• Confocal image analysis c2 is shown to block nuclear 
translocation of a key transcription factor (Fig. 6C and D), a 
master regulator of the GBM  tumour phenotype11

• These findings underscore the therapeutic potential of c2 as 
a powerful modulator of interconnected oncogenic networks 
in GBM.

Transcription factor (TF)

A Game Changer Therapy
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Figure 2: A novel cyclic peptide, c2, inhibits/modulates sPLA2-IIA and vimentin.

Figure 3: Higher efficacy of c2 compared to TMZ

Figure 5: c2 is bioavailable in brain. Results from c57Black. 
injected intra peritoneally with either c2 or cF (c2 analogue) at 
40mg/kg, 

Figure 4: Higher potential of c2 to reduce cell migration and 
wound healing ability in comparison to TMZ 

Figure 6: Multimodal activity of c2
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