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Why Cancer Drugs Fail ? 

Figure 1 A pie chart representation of distribution of cancer drug failures from 2006 to 
2026, Clinicaltrials.gov
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Figure 2 Schematic representation of cancer clonal diversity causing drug resistantce

The Character of CancerClones
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Table 1 Represents summary of clonal type, primary contribution and its mechanism

Molecular/Cellular 
Mechanism

Primary 
Contribution to 

Metastasis
Clone Type

Secretes MMP proteases; 
expresses Keratin 14.

Clears physical 
tissue barriersInvasive Clone

Secretes growth factors like 
amphiregulin.

Provides temporary 
signalling boostsProducer Clone

Expresses high levels of 
CD44 or E-cadherin.

Drives aggregation 
and transit safety

Adhesive/Chaperone 
Clone

Possesses high intrinsic 
growth drive (e.g., ERBB2 
amplification).

Populates and 
expands the new 
colony

Proliferative/Respond
er Clone

VV
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Figure 3 Schematic representation of formation of multiclonal cancer cell community
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Figure 4 Schematic representation of how cancer cells survive high stress microenvironments 

A drug may suppress tumor growth today, but  what 
happens when resistant clones emerge? 
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What hunting 
dogs have in 

common with 
�sh and 

humans?
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Figure 5  Schema of the protein region called the Heavy Metal-Associated (HMA) domain 
that identifies and transfer copper into the ATP7B protein.

Table 2 showing : Conservation Status between humans, dogs and zebrafish

Conservation Status 
between humans, 

dogs and zebrafish
Functional SignificanceConserved 

Sequence Motif
Structural 

Domain

100% Conserved 
across all three 

species.

Mediates the 
dephosphorylation step of the 

catalytic cycle.
TGESActuator (A-

domain)

100% Conserved 
across all three 

species.

Contains the invariant 
Aspartate (D) residue that 

accepts the phosphate group 
from ATP.

DKTGTLTPhosphorylation 
(P-domain)

Highly Conserved; 
identical pocket 

geometry in zebrafish.

Forms the core binding 
pocket for adenosine 
triphosphate (ATP) 

molecules.

GDGVND / 
KGAPE

Nucleotide-
binding (N-

domain)
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Figure 6  Human ATP7b full length protein (left side) vs mutated protein (right side) in 
zebrafish Wilson’s disease model
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WT ATP7b   vs   Mutant ATP7b
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 Unlocking New Insights 
into Mitochondrial Biology

Zebrafish Model /  LineZebrafish 
Ortholog

Human DiseaseHuman 
Gene

tp53^M214K mutanttp53
Li-Fraumeni Syndrome 

/ CancerTP53
dmd^ta222a (sapje) 

mutantdmd
Duchenne Muscular 

DystrophyDMD
shank3a/b CRISPR 

mutants
shank3a / 
shank3b

Phelan-McDermid 
Syndrome / AutismSHANK3

htt exon 1 Tg / knock-inhttHuntington's DiseaseHTT
cftr^pd1048 mutantcftrCystic FibrosisCFTR

gba1^sa16214 mutantgba1Gaucher DiseaseGBA1

 Measuring Highly Accurate Mitochondrial             
response with Lazarus Biosciences Platform
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 Measuring mitochondrial myopathies and off 
target toxicities with Lazarus Biosciences Platform
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Why SDRIs Go Haywire: The 
Challenge of Dual 

Neurotransmitter Modulation

The Risk of False Positives in 
Behavioral Assessment
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Figure 7 Schematic representation of integrated methodology to measure SDRIs response

Can We Really Tell When an SDRI is Working?
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CONTACTCONTACT US

““
TOP 3 CSO Questions this Quarter!
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Write to us,  kal@pentagrit.com
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