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• Curcumin (Major component)

1. Low potency (anticancer; anti-inflammation, anti 
hyperlipidemic effects and etc.)
2. Poor PK profiles (low solubility, poor absorption, rapid 
metabolism, rapid systemic clearance)
3. Pan-assay interference compounds 

Major components of Turmeric 
(curcuma longa)

Turmeric (C. longa L. 薑黃) is a herbal medicine used for the treatment of a large variety of illnesses, such as 

inflammation, infectious diseases, and gastric, hepatic, and blood disorders.
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Aims of the modification
1. Higher potency

2. Improved PK properties

3. Specific MOA

Derivatives of curcuminoids and use thereof as an anticancer agents 

2,2-bis(hydroxymethyl)propionate curcumin (21a)
 ~10-fold more potent than the parent curcuminoids against 

colon, prostate and breast cancer cell lines

 Combining 21a with doxorubicin potentially can achieve a 

synergistic effect in a MDA-MB-231 TNBC xenograft model

New bis(hydroxymethyl) alkanoate curcuminoid derivatives exhibit activity against triple-negative breast cancer in vitro and in vivo 
Eur. J. Med. Chem. 2017, 131, 141-151
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Antitumor activity of 21a combined with Doxorubicin
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Phenotypes of Lung Cancer

Lung cancer is one of the most common and serious types of cancer



The Major hurdles for NSCLC treatment

Several months to
1.5years

Drug resistance

Could the new small molecules developed by our team overcome the TKI-
resistance in lung cancer?

Diarylheptanoid 35d overcomes EGFR TKI resistance by inducing hsp70-mediated lysosomal degradation of EGFR in EGFR-mutant lung 
adenocarcinoma, J. Biol. Chem., 2023, 299, 104814-104830



CCM=薑黃素Curcumin;
Diarylheptanoid derivatives (21b、22a、22b、23a、23b、
24a、a25、33、35a、35b、35d、36、37)
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Screening of derivatives against EGFR-mutant TKI-resistant LUAD cells

GR clones are highly resistant to gefitinib and  afatinib compared to their parental cells
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Synthetic procedure of 35d



Preliminary PK study of 35d

Metabolic pathway of 35d
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Toxicology study of 35d
Single dose

Repeat dose

The hematology of the animals in the repeat dose group indicated that 35d didn’t cause adverse effects.
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Collateral sensitivity of diarylheptanoid 35d to TKI-resistant tumor cells 
in in vivo studies

P.O. 100mg/kg

Try drug combination
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Combination study of 35d and TKIs in gefitinib-resistant lung cancer
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Combination of 35d and osimertinib suppressed GR6 tumor re-growth after 
osimertinib treatment

GR-6 developed resistantace after around 60 days of osimertinib treatment 

GR-6 is gefitinib-resistant 
but sensitive to osimertinib

Combination of 35d significant delayed the osimertinib resistance



Combination of 35d and TKI suppressed tumor re-progression after acquiring TKI-resistance
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HCC827 is EGFR mutant and sensitive to EGFR-TKIs

Combination of 35d significant delayed the osimertinib resistance
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Investigation of MOA
Cancer Lett. 2018, 424, 84-96.



16★ Patients with high HSP70 expression in TKI treatment had higher OS 

Nature genetics, 52, pages177–186 (2020)
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35d suppressed EGFR protein in GR cells

35d upregulated HSPA1B gene expression and reduced EGFR 
protein expression. 35d may reduce EGFR expression by activating 
hsp70-mediated pathways.
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Inhibition of hsp70 by pif and ver 
reversed 35d-induced reduction of EGFR 
expression in GR6 and GR10 cells, 
indicating that 35d led to suppression of 
EGFR protein through hsp70-mediated 
pathways. 

35d reduced EGFR protein 
expression, but not mRNA 
expression, suggesting that 
35d may lead to EGFR 
protein degradation through 
induction of hsp70 pathway.

hsp70 inhibitor ver-155008 (ver) and pifithrin (pif)
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35d activates Hsp70 and causes EGFR degradation through proteasome pathway

Hsp70 complex was reported to involve 
lysosome or proteasome pathways as 
major degradation systems in the cells.

*lysosome inhibitors hydroxychloroquine (HCQ) and bafilomycin A (bafA)  
*proteasome inhibitors MG132 and ixazomib (ixa)
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Treatment of 35d upregulates the expression of hsp70 complex components, hsp70, bag3, and p62,
which lead to EGFR protein degradation through lysosome dependent pathway.
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35d-osimertinib combination could be used in EGFR-mutant LUAD 
patients who have acquired resistance to prior-line TKIs or as a first-line 
therapy for naïve patients in the future. 

Potential clinical application of 35d
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