
CUDC-101, a Synthetic and Potent HDAC, EGFR and Her2 Inhibitor, Effectively Inhibits Proliferation of Cancer Cell Lines

1. CUDC-101 Specifically and Potently Inhibits
HDAC, EGFR and Her2

HDAC Inhibition Assay EGFR Inhibition Assay Her2 Inhibition Assay

IC50 = 2nM IC50 = 4nM IC50 = 20nM

CUDC-101 displays weak or no
activities on other 69 kinases

tested

CUDC-101 inhibits the Erlotinib
resistant EGFR/T790M mutant

Kinase KDR Src Lyn Lck Abl-1 FGFR2 FLT3 RET

IC50 (nM) 849 11000 840 5910 2890 3430 1500 3200

3. Rationale for CUDC-101 Design:
Synergism between EGFR & HDAC Inhibition

A simple method for the quantitative analysis of combined drug effects (Chou and Talalay, 1984)

Median-effect plot analysis determines whether drug combinations are synergistic

SAHA and Erlotinib were used as references to inhibit HDAC and EGFR respectively

Combination Index = +
C1 C2

(EC50)1 (EC50)2at EC50

CI < 1, Synergistic

CI = 1, Additive

CI > 1, Antagonistic

2. CUDC-101 Inhibits HDAC, EGFR and Her2
Pathways in Tumor Cells
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5. Potential Mechanism for Synergism:
CUDC-101 Rapidly and Durably Inhibits Her2,

Her3, MET and Akt Signaling
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The H1993 lung cancer cell line
with Met amplification is Erlotinib-
resistant. CUDC-101, but not
Erlotinib, is able to inhibit Akt
activation in this cell line.
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4. Potential Mechanism for Synergism:
CUDC-101 Rapidly and Durably Inhibits Her2,

Her3, Met and Akt Signaling
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7. CUDC-101 is Efficacious in Xenograft Models of
Human Cancer
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6. CUDC-101 Effectively Inhibits Proliferation of
Human Cancer Cell Lines

8. CUDC-101 Induces Apoptosis in Cultured
Cancer Cells and Xenografts

Lung Cancer: H358 Lung Cancer: A549

Pancreatic Cancer: HPAC Liver Cancer: HepG2
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Colon Cancer: HCT-116

Activated Caspase-3 Immunostaining

Lung Cancer Xenograft: HCC827

Control CUDC-101

Conclusion

Pancreas Cancer: HPAC

Liver Cancer: HepG2

Breast Cancer: MDA-MB-231

Cancer
Type

Cell
Line

SAHA Erlotinib
SAHA &
Erlotinib

Lapatinib
SAHA &

Lapatinib
CUDC-101

NSCLC H1975 4.70 >10 4.00 0.50
NSCLC H1703 4.70 9.00 1.80 0.20
NSCLC Calu-6 1.80 3.20 1.00 0.20
NSCLC HCC827 1.80 7.50 2.30 0.60
NSCLC H358 2.50 6.00 1.10 0.40
NSCLC A549 2.60 >20 1.40 0.50
NSCLC H292 1.10 1.30 0.60 0.20
NSCLC H460 1.70 8.20 1.40 0.70
NSCLC H2122 7.50 1.00 0.40 0.30
PancreaticHPAC 1.57 10.87 0.77 0.08
PancreaticMiaPaCa 1.70 15.80 1.70 0.29
PancreaticCFPAC 7.70 14.90 3.20 0.56
PancreaticCaPan1 7.30 >20 4.40 0.80
PancreaticPANC 4.30 >20 3.40 0.66
PancreaticBxPC3 2.70 7.60 1.00 0.27
Breast MCF-7 2.80 >20 2.70 6.60 2.60 0.55
Breast MDA-MB-2312.11 >20 2.00 5.40 1.80 0.10
Breast MDA-MB-4685.00 11.40 1.60 3.60 1.10 0.21
Breast BT-474 0.48 1.90 0.41 0.06 0.04 0.07
Breast Sk-Br-3 1.19 1.56 0.90 0.04 0.05 0.04
Prostate 22RV1 1.70 >20 1.20 0.06
Prostate PC-3 4.80 >20 3.00 0.61
Renal Caki-1 0.11 0.06 0.12 0.04
EpidermoidA431 1.00 2.33 0.54 0.23
Colon HCT-116 1.15 18.60 1.37 6.40 1.18 0.10
Colon WiDr 0.61 16.10 0.55 1.64 0.58 0.07
Colon HT-29 1.29 >20 1.20 5.80 1.10 0.25
Liver Sk-Hep-1 3.46 10.37 3.97 5.30 1.50 0.22
Liver HepG2 1.66 >20 1.95 6.27 1.23 0.13
Liver Hep3B2 2.44 >20 2.64 5.49 2.36 0.23

CUDC-101, a potent HDAC, EGFR and Her2 inhibitor, rapidly and durably inactivates p-Akt in vitro,
presumably due to its abilities to exert both early and later stage effects through EGFR/Her2 kinase and
HDAC inhibition respectively. Consistantly, CUDC-101 displays anti-proliferation and apoptosis-inducing
activities against a broad range of cultured cancer cells with greater potency than FDA approved EGFR/Her2
inhibitors. These results suggest that CUDC-101 may have the potential to overcome limitations observed in
the treatment of heterogeneous and drug-resistant tumors by traditional EGFR/Her2 inhibitors. In vivo
xenograft studies further confirm that CUDC-101 is efficacious against many cancer types. A favorable safety
profile of CUDC-101 was also observed in preclinical studies including non-GLP toxicology studies and with
in vitro assays against a standard panel of major receptors and enzymes considered clinically relevant for
safety assessments. Taken together, our results indicate that CUDC-101, with its unique and novel multi-
target activities, is potentially suitable for future clinical development to elucidate whether it can substitute
conventional EGFR/Her2 kinase inhibitors in various cancer indications .
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Potential advantage: overcome limitations in the treatment of
heterogeneous and drug-resistant tumors

Erlotinib

Pink bars denote days of compound administration
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Pink bars denote days of compound administration

Failure to inhibit Akt
signaling leads to Her
family TKI resistance is
due to Her3 activation
and Met amplification
(Sergina et. al., 2007;
Engelman et. al., 2007)
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