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Flow Cytometry within Reach™ 
The BD Accuri™ C6 Personal Flow Cytometry Tour 
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Cell Analysis Using Flow Cytometry  
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Flow Cytometry within Reach™ 
The BD Accuri™ C6 Personal Flow Cytometry Tour 

A Versatile Instrument for Broad 

Applications 
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Microbiology 

Plant Biology 

• Apoptosis 

• Proliferation 

• Immunophenotyping 

 

• Aquatic microbiome analysis 

• Biofuel research 

• Bacteria viability and concentration 

Cell Biology 

Fluorescent Protein Analysis 

• DNA content 

• GFP,YFP 

• mCherry, RFP 

• mOrange, dTomato 

 



Flow Cytometry within Reach™ 
The BD Accuri™ C6 Personal Flow Cytometry Tour 

• Cell function assays on flow cytometer 

– Apoptosis and viability 

– Cell cycle and proliferation 

 

• Breast cancer cell lines 

– Dose-response curves 

– Combination cell function assays 

– Cell surface signatures 
 

 

Flow Cytometry Applications in Cell 

Biology and Cancer Research 

4               bdbiosciences.com 



Flow Cytometry within Reach™ 
The BD Accuri™ C6 Personal Flow Cytometry Tour 

Apoptosis 

induction 

Caspase Caspase 

1. Phosphotidyl serine (PS) exposed 

2. Mitochondrial potential decreases 

3. Caspases activated 

4. DNA fragmentation  
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Apoptosis at a Glance 
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Flow Cytometry within Reach™ 
The BD Accuri™ C6 Personal Flow Cytometry Tour 

Normal cell cytoplasm Apoptotic cell cytoplasm 

Apoptosis 

Externalization of PS 

Ca Ca 

Ca 

Apoptosis Membrane Alterations: 

Annexin V 
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Live cells: 

Annexin V Negative  

PI Negative 

 

Early apoptotic: 

Annexin V Positive 

PI Negative 

 

Late apoptotic/dead: 

Annexin V Positive 

PI Positive 

DMSO Camptothecin 



Flow Cytometry within Reach™ 
The BD Accuri™ C6 Personal Flow Cytometry Tour 

Normal mitochondria Apoptotic mitochondria 

Apoptosis 

 

MitoStatus dyes (TMRE and Red) 
• Healthy cells sequester dye 

• Apoptotic cells sequester no dye 

• BD Pharmingen™ MitoStatus TMRE 

(FL2) 

• BD Pharmingen™ MitoStatus Red 

(FL4) 

 

Apoptosis: Mitochondrial Membrane 

Potential 
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Flow Cytometry within Reach™ 
The BD Accuri™ C6 Personal Flow Cytometry Tour 

• Methods to measure caspase cleavage include fluorogenic inhibitors and 
detection with antibodies specific to the cleaved (activated) forms of caspases 

 

Normal cell Apoptotic cell 
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Caspase Caspase 

Apoptosis 

Apoptosis and IC Flow:  

Active Caspase-3  
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DMSO Camptothecin 
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Cell Cycle and Proliferation 
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p-Histone H3 

• DNA content 

• Incorporation of BrdU 

• Histone phosphorylation 

• Expression of specific cyclins 

BrdU 

Image Source 

http://en.wikipedia.org/wiki/Cyclin 

//upload.wikimedia.org/wikipedia/commons/c/ce/Cyclin_Expression.svg


Flow Cytometry within Reach™ 
The BD Accuri™ C6 Personal Flow Cytometry Tour 

• BrdU is incorporated into the DNA of newly synthesized cells (S phase) 

• Incorporated BrdU is stained with specific anti-BrdU antibodies 

• Staining with a dye that binds total DNA is often coupled with BrdU 

 

BrdU Fix/Perm 

DNase 

BrdU FITC 

DNA Synthesis: BrdU 
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Flow Cytometry within Reach™ 
The BD Accuri™ C6 Personal Flow Cytometry Tour 

 

• Breast cancer cell lines: 

– MDA-MB-231 

– MDA-MB-468 

– MCF-7 

 

• Cell function assays: 

– Dose-response curve 

– Multiparameter functional assays 

 

• Immunophenotyping: 

– Cell surface and intracellular flow cytometry  

– Cell surface marker screening 

 

 

 

 
 

Flow Cytometry Applications in Cell 

Biology and Cancer Research 
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Flow Cytometry within Reach™ 
The BD Accuri™ C6 Personal Flow Cytometry Tour 

Flow Cytometry Applications in Cell 

Biology and Cancer Research 
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• Breast cancer cell lines: 

– MDA-MB-231 

– MDA-MB-468 

– MCF-7 

 

• Cell function assays: 

– Dose-response curve 

– Multiparameter functional assays 

 

• Immunophenotyping: 

– Cell surface and intracellular flow cytometry  

– Cell surface marker screening 
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• MDA-MB-231 cells were treated for 48 hours with varying doses of camptothecin (0.1-100 µM).  

 

• Simultaneous measurement of live, apoptotic, and dead cells 

FL1 Annexin V FITC-A 

F
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3
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DMSO Control 0.1µM Camptothecin 1µM Camptothecin 10µM Camptothecin 

MDA-MB-231: Dose Response 



Flow Cytometry within Reach™ 
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Cell Function Assay Landscape 

Cellular Process Viability 
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Flow Cytometry within Reach™ 
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Multiparameter Apoptosis/Viability Analysis 

on Live Cells: MDA-MB-231 

Function Target Probe 

Apoptosis Caspase 

Activity 
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Apoptosis 
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Membrane 
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Flow Cytometry within Reach™ 
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MDA-MB-231, MDA-MB-468: Apoptosis 

and Cell Viability 

17               bdbiosciences.com 

Camptothecin 

Gate: Cells in all 

Camptothecin 

Gate: Cells in all 
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MDA-MB-468 cells have 

higher levels of  

phosphatidylserine 

exposure and 

membrane 

depolarization. 
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Cell Function Assay Landscape 
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Flow Cytometry within Reach™ 
The BD Accuri™ C6 Personal Flow Cytometry Tour 

Multiparameter Apoptosis/Proliferation/DNA 

Damage Analysis on Fixed Cells: MDA-MB-

231 

Function Target Probe 

Apoptosis Cleaved PARP α-PARP cleaved 

form  antibody 

(FL2) 
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incorporation 

α-BrdU antibody 

(FL3) 

DNA 

Damage 

 

Phosphorylated 

H2AX Histone 

α-pH2AX (FL4) 

DMSO 

Gate: Cells in all 

F
L

4
 p

H
2

A
X

 A
6

4
7

-A
 

FL2 Cleaved PARP PE-A 

DMSO 

Gate: Cells in all 

F
L

3
 B

rd
U

 P
e

rC
P

-C
y
™

5
.5

-A
 

FL2 Cleaved PARP PE-A 

DMSO 

Gate: Cells in all 

FL2 Cleaved PARP PE-A 

BrdU label 

Fix/Perm 

DNase 

Stain with 

antibodies 

wash 

F
L

4
 p

H
2

A
X

 A
6

4
7

-A
 

FL2 Cleaved PARP PE-A 

Camptothecin 

Gate: Cells in all 

FL2 Cleaved PARP PE-A 

F
L

3
 B

rd
U

 P
e

rC
P

-C
y
™

5
.5

-A
 

Camptothecin 

Gate: Cells in all 



Flow Cytometry within Reach™ 
The BD Accuri™ C6 Personal Flow Cytometry Tour 

MDA-MB-468 cells have 

higher levels of Cleaved 

PARP.   
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MDA-MB-231, MDA-MB-468: Apoptosis, 

DNA Damage, and Cell Proliferation 
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Camptothecin 

Gate: Cells in all 
Camptothecin 

Gate: Cells in all 

Camptothecin 

Gate: Cells in all 
Camptothecin 

Gate: Cells in all 



Flow Cytometry within Reach™ 
The BD Accuri™ C6 Personal Flow Cytometry Tour 

 

• Breast cancer cell lines: 

– MDA-MB-231 

– MDA-MB-468 

– MCF-7 

 

• Cell function assays: 

– Dose-response curve 

– Multiparameter functional assays 

 

• Immunophenotyping: 

– Cell surface and intracellular flow cytometry  

– Cell surface marker screening 

 

 

 

 
 

Flow Cytometry Applications in Cell 

Biology and Cancer Research 
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Flow Cytometry within Reach™ 
The BD Accuri™ C6 Personal Flow Cytometry Tour 

 

• CD24 and CD44 surface markers are commonly used to characterize  breast 

cancer cell lines. 

 

• CD44+CD24- signature is associated with a more aggressive cancer phenotype: 
– Higher proliferation (Ki-67) 

– Higher invasion/migration capacity 

– Higher expression of soluble factors involved in metastasis (IL-6, IL-8, SDF-1) 

 

 

 
 

Immunophenotyping Breast Cancer Cell 

Lines 



Flow Cytometry within Reach™ 
The BD Accuri™ C6 Personal Flow Cytometry Tour 

Surface and Intracellular Staining:   

Ki-67 
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MDA-MB-231 cells display a cancer stem cell phenotype 

(CD44+CD24-) and express high levels of Ki-67.  
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Flow Cytometry within Reach™ 
The BD Accuri™ C6 Personal Flow Cytometry Tour 

January 2013 

January 2014 

Cancer Biology: Cell Surface Marker 

Screening 
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Flow Cytometry within Reach™ 
The BD Accuri™ C6 Personal Flow Cytometry Tour 

Product Contents Size 

BD Lyoplate™ Human  

Cell Surface Marker Screening Panel 

• 242 CD markers* 

• Isotype controls 

• Alexa Fluor® 647 second step  

5 tests 

 

BD Lyoplate™ Mouse 

Cell Surface Marker Screening Panel 

• 176 CD markers 

• Isotype controls 

• Biotin second step 

• Alexa Fluor® 647 streptavidin 

third step 

5 tests 

*CD and other cell-surface molecules. One marker per well. 

Enabling researchers to immunophenotype cell populations by flow 

cytometry or immunofluorescence microscopy using BD’s portfolio of 

monoclonal antibodies 

BD Lyoplate™ Screening Panels 
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Flow Cytometry within Reach™ 
The BD Accuri™ C6 Personal Flow Cytometry Tour 

Prepare a single-cell 
suspension and 
aliquot into three 
96-well plates 

Transfer 
reconstituted 
antibodies to plates 
with cells  

Incubate 
Wash 
Secondary antibody 
Wash 
Fix Cells 
Wash 
Collect data 

Analyze data 

Reconstitute 
BD Lyoplates 

Screening Workflow: Flow Cytometry 
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Flow Cytometry within Reach™ 
The BD Accuri™ C6 Personal Flow Cytometry Tour 
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Surface Marker Screening of MCF-7 

Cells Using the BD Accuri C6 
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Flow Cytometry within Reach™ 
The BD Accuri™ C6 Personal Flow Cytometry Tour 

BD Accuri C6 BD FACSCanto 

Comparable Screening Results Using 

BD Accuri C6 or BD FACSCanto™ Flow Cytometer 
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Flow Cytometry within Reach™ 
The BD Accuri™ C6 Personal Flow Cytometry Tour 

• Cell function assays on flow cytometer 

– Apoptosis and viability 

– Cell cycle and proliferation 

 

• Breast cancer cell lines 

– Dose-response curves 

– Combination cell function assays 

– Cell surface signatures and intracellular flow cytometry 
 

 

Flow Cytometry Applications in Cell 

Biology and Cancer Research 
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Flow Cytometry within Reach™ 
The BD Accuri™ C6 Personal Flow Cytometry Tour 
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Experimental Chemotherapy Laboratory 
Regina Elena National Cancer Institute, Rome, Italy  

Flow Cytometry Applications in Cancer Research 
 Dr Daniela Trisciuoglio, PhD 



Our Research: Studying new inhibitors of epigenetic enzymes with potential 
antitumor activity 

 
 Identify new compounds targeting histone acetyltransferase (HAT) activities and 

inducing cell death in tumor cells; 
 

 
 Study apoptosis induction, cytodifferentiation, and antiproliferative activities 

induced by histone deacetylase (HDAC) inhibitors in cancer cells; 
 

 
 Evaluate the potential antitumoral efficacy of HAT/HDAC inhibitors alone or in 

combination with antineoplastic drugs; 
 

 
 Study the role of bcl-2 family protein in drug-resistance, autophagy and 

angiogenesis. 



Epigenetic regulation of gene expression 



Targeting epigenetic enzymes for cancer therapy 

HATs: histone acetyltransferases  
HDACs: histone deacetylases 
HMTs:  histone methyltransferases  
HDMs: histone demethylases  
DNMTs: DNA methyltransferases  



• Histone acetyltransferases (HAT):  
Enzymes influencing transcription 
mechanisms by selectively acetylating 
histone proteins.  
 

• HAT components perturbation is typically 
observed in human tumors.  

 
• HAT are potential targets for antitumor 

therapy. 
 

• CPTH6 is a new histone acetyltransferase 
inhibitor  identified in yeast.  

 Chimenti F, et al .A novel histone 
acetyltransferase inhibitor modulating 
Gcn5 network: cyclopentylidene-[4-(4'-
chlorophenyl)thiazol-2-yl)hydrazone.  

 J Med Chem. 2009 Jan 22;52(2):530-6. 

CPTH6, a new histone acetyltransferase inhibitor identified in yeast 

Lysine Acetyl-Lysine 



Example of graphics representing flow cytometry results 

Biparametric analysis to identify 
populations of rare cells based on 
fluorescent intensity 

Biparametric analysis to identify 
cell populations based on 
fluorescent intensity 

Mono parametric analysis to 
analyze fluorescent intensity 
level  

Dot plot Density plot Histogram 

ROS 
Production 



Agenda 
 
1. Analysis of CPTH6 specificity as histone acetyltransferase inhibitor and its effect on 

cancer cells proliferation 
 

2. Analysis of the mechanism of action of CPTH6 on human acute myeloid leukemia 
cells 
 

3. Analysis of the mechanism of action of CPTH6 on human non-small cell lung 
cancer cells 
 

4. Conclusion and perspectives   

Focus of the on-going study:  
Analysis of the mechanism of action of CPTH6 on acute myeloid leukemia and non-
small cell lung cancer cells  



Contact details: 
• Dr. Daniela Trisciuoglio - trisciuoglio@ifo.it; 
• Dr. Daniela Del Bufalo - delbufalo@ifo.it 
 

Clin Cancer Res. 2012 Jan 15;18(2):475-86 
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Note: Western blot analyses showed a significant reduction of H3 histone, H4 histone and α-tubulin 
acetylation in a time- and concentration-dependent manner (Results not shown). 

CPTH6 is a specific Gcn5/pCAF inhibitor 

HAT activity assay: In vitro assay using 
purified recombinant enzymes with H3 
histone and [3H]acetyl-CoA 

Vehicle 

Enzymes used 

(Anacardic acid - panHAT 
inhibitor) 



CPTH6 reduces in vitro cell viability of U937 acute myeloid leukemia (AML) cells 
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MTT Cell viability assay:  
Colorimetric assay based on the 
reduction of MTT [3-(4,5-
dimethylthiazol-2-yl)-2,5-
diphenyltetrazolium bromide] 
tetrazolium. 
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CPTH6 preferentially decrease cell viability of non-small cell lung cancer (NSCLC) 
patient-derived stem-like (LCSC) cells in vitro 

Patient-derived stem-like cells, 
Luminescent Cell Viability Assay based 
on quantitation of the ATP present. 
 
 

Established commercial cell lines, 
Colorimetric assay based on the reduction 
of MTT [3-(4,5-dimethylthiazol-2-yl)-2,5-
diphenyltetrazolium bromide] 
tetrazolium. 
 

LESS RESPONSIVE 

MORE RESPONSIVE 



Summary 1 

 CPTH6 is a specific Gcn5/pCAF inhibitor and reduces significantly α-tubulin, histone H3 
and H4 acetylation in a time- and concentration-dependent manner in human acute 
myeloid leukemia cells 
 

 CPTH6 reduces in vitro cell viability of human acute myeloid leukemia cells 
 

 CPTH6 differently affects in vitro cell viability of human non- small cell lung cancer cell 
lines 

 



CPTH6 induces cell-cycle perturbation in U937 human acute myeloid leukemia (AML) 
cells 

Flow cytometric analysis of DNA content:  
Determination of fluorescent intensity of 
propidium iodide intercalated in DNA.  
 
Example of profile: 



Flow cytometric TUNEL assay:   
Apoptosis detection by a  two-color assay 
for labeling DNA breaks and total cellular 
DNA content. 

Prodidium Iodide fluorescence 

untreated 100µM    CPTH6 
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20µM 

1% 15% 41% 

CPTH6 induces apoptosis in U937 AML cells 



Western Blot analysis:  
Detection of apoptotic markers 

48h 72h 

- + - + CPTH6  

Cleaved PARP 

Pro-caspase 3 

Caspase 3 
PARP 

HSP 72/73 

Cytosol 

Cytochrome c 
HSP 72/73 

+ - CPTH6  

Mitochondrial membrane potential 
flow cytometric assay (JC1 probe) 

Determination of apoptotic mechanisms induced by CPTH6 treatment in U937 cells 

Flow cytometric assay detecting Reactive 
Oxygen Species production (DHE) 

Extraction and Western Blot analysis:  
Detection of an apoptotic marker in cytosol 



Summary 2 

 CPTH6 is a specific Gcn5/pCAF inhibitor and reduces significantly α-tubulin, histone H3 
and H4 acetylation in a time- and concentration-dependent manner in human acute 
myeloid leukemia cells 
 

 CPTH6 reduces in vitro cell viability of human acute myeloid leukemia cells 
 

 CPTH6 differently affects in vitro cell viability of human non- small cell lung cancer cell 
lines 
 

 CPTH6 induces cell-cycle perturbation and apoptosis in U937 AML cells 
 

 CPTH6 induces intrinsic apoptotic pathway activation in U937 AML cells 
 

 



CPTH6 induces apoptosis in patient-derived stem-like LCSC136 cells 

24h 

Vehicle 30µM 50µM 

CPTH6 
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72h 
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Flow cytometric analysis of DNA content:  
Determination of fluorescent intensity of 
propidium iodide intercalated in DNA.  
 
Example of profile: 



P
I f

lu
o

re
sc

en
ce

 

AnnexinV–FITC fluorescence 

Vehicle 30µM 

- zVAD 

                      
50µM CPTH6 

+ zVAD 

1% 8% 10% 

3% 20% 

94% 75% 27% 

93% 89% 68% 

Note: zVAD is a pan caspase inhibitor 

CPTH6 induces specific alterations to the plasma membrane, hallmark of apoptotic 
cells, in  LCSC136 patient-derived lung cancer stem cell line. 

Flow cytometric AnnexinV binding 
assay: 
Fluorescent Annexin V binding to 
altered plasma membrane of 
apoptotic cells.   
 
 
Example of profile: 
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5% 17% 63% 

4% 5% 12% 

AnnexinV–FITC fluorescence 



CPTH6 induces caspase 3 activation and cleavage of PARP in LCSC136 patient-
derived lung cancer stem cell line 

Flow cytometric active caspase 3 
detection  assay 
Detection of the caspase 3 active 
form using an anti-active caspase-3 
antibody. 
 
Example of profile 
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Caspase 3 active-PE fluorescence 

Vehicle                      50µM      CPTH6 

7.7% 64.8% 

0 10 30 50 

β-actin 

PARP 

CPTH6 (μM) 
Western Blot analysis:  
Detection of cleaved PARP protein, an 
apoptotic marker 



CPTH6 does NOT induce apoptosis in established human H1299 NSCLC cell line 

Vehicle 50µM CPTH6 

48h 

72h 
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AnnexinV –FITC fluorescence 
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5% 
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CPTH6 (μM) 

Western Blot analysis:  
Detection of cleaved PARP, an apoptotic 
market 

Flow cytometric AnnexinV binding 
assay: 
Fluorescent Annexin V binding to 
altered plasma membrane of 
apoptotic cells.  
 
Example of profile:  
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AnnexinV –FITC fluorescence 



Hoechst γH2AX 

CPTH6  

Vehicle 

Merge 

CPTH6  Vehicle 
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DNA content 

Immunofluorescence analysis of 
H2AX phosporylation  

Flow cytometric γH2AX assay 
Detection of H2AX phosporylation, a marker 
for DNA damage, using a H2AX antibody. 

CPTH6 induces DNA damage in established human H1299 NSCLC cell line 
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Days after implant  Days after implant  

H1299  
(established human NSCLC cell line) 

LCSC136  
(patient-derived lung cancer stem cell line) 

CPTH6 preferentially inhibits in vivo growth of NSCLC patient-derived cancer stem 
xenografts 

CPTH6, 50 mg/Kg/day for 3 weeks 



Summary 3 

 CPTH6 is a specific Gcn5/pCAF inhibitor and reduces significantly α-tubulin, histone H3 
and H4 acetylation in a time- and concentration-dependent manner in human acute 
myeloid leukemia cells 
 

 CPTH6 reduces in vitro cell viability of human acute myeloid leukemia cells 
 

 CPTH6 differently affects in vitro cell viability of human non- small cell lung cancer cell 
lines 
 

 CPTH6 induces cell-cycle perturbation and apoptosis in U937 AML cells 
 

 CPTH6 induces intrinsic pathway activation in U937 AML cells 
 

 CPTH6 induces apoptosis in patient-derived stem-like LCSC136 cells 
 

 CPTH6 induces DNA damage in human NSCLC cell lines but does not activate 
apoptosis 
 

 CPTH6 preferentially inhibits in vivo growth of NSCLC patient-derived cancer stem 
xenograft 
 
 

 



Conclusions and perspectives 

These results make CPTH6 a suitable tool for discovery of molecular 
targets of HAT and, potentially, for the development of new 
anticancer therapies, which warrants further investigations.  

1. To better define the molecular targets of CPTH6 action 
by proteomic and gene expression studies. 
 

2. To evaluate the potential antitumoral efficacy of CPTH6 
alone or in combination with cytotoxic agents currently 
used in NSCLC therapy. 
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