
R.G.C.C. International GmbH

PERSONALIZE MEDICINE IN ONCOLOGY
SIMILARITIES AND DIFFERENCES BETWEEN CTC AND CANCER CELLS:

MECHANISMS AND PATHWAYS

AUTHOR-PRESENTER: DR. IOANNIS PAPASOTIRIOU

THIS PRESENTATION CONSIDERED RGCC LTD INTELECTUAL PROPERTY AND ATHE USE OF A PART OR ALL RESENTATION FOR GENERATION OF 
ANOTHER MATERIAL OR ADVERTISEMENTPRIOR RGCC’s CONSENT, WILL BE AVIOLATION OF LAW



SCIENTIFIC BACKGROUND
(HOW CANCER IS PROGRESSING

AND 
WHICH IS THE RESPONSIBLE ENTITY WHICH CONNECTS THE DOTS)



Cancer Hallmarks
Weinberg et al (2004)
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CARCINOGENESIS STEPS

VOGELSTEIN MODEL OF DEVELOPING COLON CANCER

INITIATION
•Viral interference
•Chemical interference
•Radiation influence

PROMOTION
•Cell cycle instability
•DNA repair aberration
•Apoptosis instabiliity

PROGRESS
•Invasion
•Neo-angiogenesis
•EMT and MET 



Tumor heterogeneity and plasticity: a 
critical problem



Present therapeutic concept



Cancer therapy plan 
(so far)
Cancer patient

staging

Curable?

Palliation-terminal care Resectable?

Adjuvant chemo
Down staging?

no
radiotherapy

Radiotherapy Radiotherapy+Ctx chemotherapy

De Vita et al 2012



Cancer therapy plan
(so far)
After therapy

MRD ?

High risk of relapse?

Intensive follow-up

Second line 
of therapy

Watch and wait 
or

Follow up 



Rate of success

• For Adjuvant chemotherapy the success rate 
for the 5 major types of malignancy varies 
from 2.1% to 2.3% in 5 years.

Royal North Shore Hospital Clin Oncol (R Coll Radiol) 2005 Jun;17(4):294

• For curative stage of disease the success rate 
varies between 5 to 7.5% for the same 5 
types of malignancies.



Dead-End in empirical treatment

Cancer patient

staging

Curable?

Palliation-terminal care Resectable?

Adjuvant chemo
Down staging?

no
radiotherapy

Radiotherapy Radiotherapy+Ctx chemotherapy

Is actual the disease local? 

Is the disease extended
as micro-coloniesAre there any CSCs?

Will the patient respond to 
radiotherapy or chemotherapy?

Is the disease 
in exponential phase of growth



Dead-End in empirical treatment

After therapy

MRD ?

High risk of relapse?

Intensive follow-up

Second line 
of therapy

Watch and wait 
or

Follow up 

Is there a recommended 
2nd line of therapy?

Is there a more sensitive method to detect 
the risk or disseminate disease?



Reasons and causes

1. Lack of sensitive methods to detect the MRD

2. Lack to discriminate the actual important cell 
from the irrelevant

3. Lack to detect and control the genetic 
instability of malignant cells.

4. Lack to distinguish which cells may shift to 
the driving entity and which may not.



Examples
Non small cell lung carcinoma

Squamous cell type Adenocarcinoma

PLATINUM DERIVATIVES 
+

VINCA ALCALOID

PLATINUM DERIVATIVES
+

GEMCITABINE (GEMZAR)



Examples
Non small cell lung carcinoma

ERCC1+ ERCC1-

PLATINUM DERIVATIVES 
SENSITIVE

PLATINUM DERIVATIVES
NON 

SENSITIVE



Examples
Non small cell lung carcinoma

RRM1+ RRM1-

GEMCITABINE 
SENSITIVE

GEMCITABINE
NON 

SENSITIVE



Examples
Lung carcinoma

Adenocarcinoma SCC

ERCC1+ ERCC1-
ERCC1+ ERCC1-

RRM1+RRM1+ RRM1- RRM1-

CDDP
+

GEMCITABINE

CDDP
+

TAXOTERE

GEMCITABINE
+

TAXOTERE

VINORELNINE
+

TAXOTERE

CDDP
+

VINORELBINE

VINORELBINE
+

GEMCITABINE



Response rates
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Analyzing the proper sample

• Facts that are well established and proved:

1. A tumor consist from the cancer cells and the stroma

2. The stroma cells composed from fibroblast, lymphocytes, endothelial cells etc

3. The cancer population is heterogeneous and composed from subpopulations with 
different features and aggressive behavior.

4. One of the subpopulation is the progenitor of a tumor and the generator of metastases. 
This population is known as Cancer Stem Cell like cells 

5. This subpopulation has the ability to invade the surrounding organs, enter the 
circulation (blood vessel or lymphatics) and engraft to distant organs in order to 
generate metastases and relapses.



Tumor physiology
(heterogeneity-pleomorphy)
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Tumor physiology
(heterogeneity-pleomorphy)



Comparison between primary and 
metastases

• GENOMIC LEVEL

The gene mutations signature is similar between 
primary and metastatic tumors.



Comparison between primary and 
metastases

• EPIGENETIC AND BIOMARKERS LEVEL

The gene expression profile alters between primary and 
metastatic tumors.



Comparison between primary and 
metastases

• EPIGENETIC AND BIOMARKERS LEVEL

The gene expression profile alters between primary and 
metastatic tumors.



Possible scenario



Do we use a right non invasive 
diagnostic for prevention? 

• Methods
– X ray

– MRI

– PET/CT or PET/MRI

– CT

– U/S (Echo)

• Limitations

Minimal invasive method: BIOPSY



Are we focused to a wrong type of cancer 
cells?

• The tumor consist from in-homogenous population 
of cancer cells

• Few sub-clones are able to metastasize and generate 
metastases

• The CTCs are cancer cells that have perform in 
majority the EMT

• CTCs are still in-homogenous but with bigger 
proportion of cancer cells with metastatic features

• CSCs are a subset of CTCs that may generate relapses  



The reason of heterogeneity and 
plasticity of the disease lead us to the 
personalized approach as therapeutic 

concept



ANALYSIS ON SEVERAL LEVELS

 GENOMIC
 EPIGENETIC
 PROTEOMIC

MULTIPLE PLATFORM NEED TO BE APPLIED IN ORDER TO 

STRATIFY PATIENTS AND DEVELOP THERAPEUTIC OPTIONS 

UNDER MORE PERSONALIZED PERSPECTIVE
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Empirical vs Personalized treatment
Pros & Cons

How personalized treatment rise the last years.

1. Need of pharma industry of select the patients where their product will be 
successful.

2. Need to medical practitioners to identify candidates that will develop 
severe side effects from a medication.

How Personalize treatment is feasible:

1. Identify each case metabolic abilities (normal, accumulator, rapid 
metabolizer)-Pharmacokinetic

2. Identify for each case the cellular genetic and protein profile of their 
abnormal cells that causes the disease.



Empirical vs Personalized treatment
Pros & Cons

Empirical lines of therapy Personalized plan of 
treatment

Advantages •Low cost (in short term)
•Fast applicable
•Applicable to masses
•No need of higher training of
physician in PK and PD

•High rate of success
•Avoid of side effect &
toxicities
•Long term cost effective
•Shortening of hospital
admission and residence of a
patient

Disadvantages •High rate of failure
•No participation of each case
individuality
•After last recommended line, no
other option

•Higher cost than empirical
•Need previously a series of
analysis to be performed



CTCs & CSCs



PRACTICAL ISSUES WHAT PROHIBIT 
THE “JUMP” FROM BENCH TO BED

-TRANSLATIONAL MEDICINE-

(CLINICAL REALITY)



How can be found a needle in a hay-
stack? 

Average No of CTCs in blood sample is 
10-30cell/50.000 events 

(RBC and platelets have been subtracted)



What we need to preserve during
detection and isolation of CTCs

1. High purity of CTCs

2. Viable CTCs

3. Isolate all subsets of CTCs

4. Detect the disease relevant CTCs

5. Detect CTCs subset with stemness properties

6. Pin point the subclasses of CTCs with plasticity properties (EMT-MET)



CHOOSING THE RIGHT METHOD



CHOOSING THE RIGHT METHOD
BEAD BASED METHOD



CHOOSING THE RIGHT METHOD
MICROSCOPY  BASED METHOD

• FIXATION OF THE SAMPLE
• POSITIVE SELECTION METHOD
• DAMAGE OF SAMPLE DURING PROCESS



CHOOSING THE RIGHT METHOD
GRADIENT BASED METHOD



CHOOSING THE RIGHT METHOD
PCR BASED METHODS



More things to consider

• qPCR (all genome)
mRNA extraction

Convert to cDNA

Preamplification of cDNA with random primers

Final amplification  of cDNA



More things to consider

• qPCR or real time PCR (all genome 
expression  amplification)
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More things to consider

• qPCR or real time PCR (all genome 
expression  amplification)
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More things to consider
• We may consider to epithelial carcinomas that a common marker will allow us 

to detect CTCs (like CKs or EpCam). Is this correct?
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• We may consider to epithelial carcinomas that a common marker will allow us 
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FLOW CYTOMETRY and CTCs

• Using parameters like FS, SS and 
fluorescence we can detect multiple 
antigens inside each cell.

• There are two approaches to detect CTCs 
: positive selection and negative 
selection.

• FC can provide information about 
quantity and quality of CTCs



CHOOSING THE RIGHT METHOD



Heterogeneity of CTCs (EMT-MET)



Heterogeneity of CTCs (EMT-MET)



Heterogeneity of CTCs (EMT-MET)



CTCs & CANCER STEM CELL LIKE OR
TUMOR INITIATING CELLS



SELF – RENEWAL(CCSs)

http://njms.umdnj.edu/gsbs/stemcell/scofthemonth/scofthemonth2/braincancerstemcellsci.htm



SELF – RENEWAL(CCSs)

http://njms.umdnj.edu/gsbs/stemcell/scofthemonth/scofthemonth2/braincancerstemcellsci.htm

Differentiated CTC

Parental CSC

Daughter cancer 
stem cell like



RELEVANCE BETWEEN TUMOR INITIATING CELLS 
AND TUMORIGENICITY
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RELEVANCE BETWEEN TUMOR INITIATING CELLS 
AND TUMORIGENICITY



Special hallmarks of CSCs

CSC RESISTANCE

Journal of Oncology, vol 2011 , Article ID 941876, doi:10.1155/2011/941876



Can these cells be expanded?



Literature



Literature



CTCs expansion

• Proper culture media

• Treat the cells as Cell with stemness
properties

• Require of the proper environmental 
conditions

• Require proper supplements (StemPro base 
media etc)  



Cultivation of CSCs

• Isolation from blood or tissue samples

• Flasks which are treated with specialized extra 
cellular matrix which provides the foundation 
for three-dimensional (3D) culture studies

• Appropriate growth medium containing 
growth factors and ingredients 



TECHNICAL ISSUE 1
• Since cancer cells are genetically unstable how is it possible to expand them 

without deviated  severely from clinical reality?

Short Tandem Repeats (STRs)
Short Tandem Repeats are short sequences of DNA (2-16 base pairs), that are repeated numerous 
times. The repeated sequences are directly adjacent to each other and typically are in the non-
coding “intron” region. The polymorphisms in STRs are due to the different number of copies of the 
repeat element that can occur in a population of individuals. By identifying the repeats of a specific 
location in the genome, can be created a genetic profile of an individual STRs loci amplified with 
polymerase chain reaction (PCR), without the problem of differential amplification
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TECHNICAL ISSUE 2
• How stable the sample is during transportation under the parameter of 

time?                  

Short Tandem Repeats (STRs)
Samples have been tested on epigenetics as well as according to immunophenotype using the 
following techniques:

1. Real time PCR 
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TECHNICAL ISSUE 2
• How stable the sample is during transportation under the parameter of 

time?                  

Short Tandem Repeats (STRs)
Samples have been tested on epigenetic as well as according to immunophenotype using the 
following techniques:

1. Real time PCR 
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TECHNICAL ISSUE 2
• How stable the sample is during transportation under the parameter of 

time?                  

Short Tandem Repeats (STRs)
Samples have been tested on epigenetic as well as according to immunophenotype using the 
following techniques:

1. Flow cytometry
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Overlay # FCS Filename Gate # of Events X Geometric 
Mean

Y Geometric 
Mean

% of Gated 
Cells

% of All 
Cells

1 Z0031642.LMD None 17570 11,78 4,81 100,0 34,28

1 Z0031642.LMD Gate 1 17570 11,78 4,81 100,0 34,28

1 Z0031642.LMD Gate 2 17570 11,78 4,81 100,0 34,28

1 Z0031642.LMD Gate 3 1 10,84 59,35 0,01 0,0

1 Z0031642.LMD Gate 4 0 0,0 0,0 0,0 0,0

Sample 1 Day 0 (sample collection)
Gate 1: lymphocytes
Gate 2: CD31 negative cells
Gate 3: CK positive cells
Gate 4: cMet positive cells



Sample 1 Day 1
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Overlay # FCS Filename Gate # of Events X Geometric 
Mean

Y Geometric 
Mean

% of Gated 
Cells

% of All 
Cells

1 Z0031654.LMD None 50889 42,85 0,0 100,0 100,0

1 Z0031654.LMD Gate 1 12953 213,69 36,56 25,45 25,45

1 Z0031654.LMD Gate 2 5627 213,34 34,34 11,06 11,06

1 Z0031654.LMD Gate 3 1 248,05 37,0 0,0 0,0

1 Z0031654.LMD Gate 4 0 0,0 0,0 0,0 0,0



Sample 1 Day 2
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Overlay # FCS Filename Gate # of Events X Geometric 
Mean

Y Geometric 
Mean

% of Gated 
Cells

% of All 
Cells

1 Z0031680.LMD None 50278 46,87 105,34 100,0 100,0

1 Z0031680.LMD Gate 1 13076 203,12 37,87 26,01 26,01

1 Z0031680.LMD Gate 2 5729 204,05 37,15 11,39 11,39

1 Z0031680.LMD Gate 3 2 196,32 28,98 0,0 0,0

1 Z0031680.LMD Gate 4 0 0,0 0,0 0,0 0,0



Sample 1 Day 3
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1 Z0031696.LMD None 56573 38,43 0,0 100,0 100,0

1 Z0031696.LMD Gate 1 13561 181,42 35,14 23,97 23,97

1 Z0031696.LMD Gate 2 6424 184,41 34,3 11,36 11,36

1 Z0031696.LMD Gate 3 0 0,0 0,0 0,0 0,0

1 Z0031696.LMD Gate 4 0 0,0 0,0 0,0 0,0



Sample 1 Day 4
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Cells
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1 Z0031710.LMD None 58035 45,72 0,0 100,0 100,0

1 Z0031710.LMD Gate 1 13910 169,33 35,48 23,97 23,97

1 Z0031710.LMD Gate 2 6839 176,43 34,92 11,78 11,78

1 Z0031710.LMD Gate 3 7 191,1 38,12 0,01 0,01

1 Z0031710.LMD Gate 4 0 0,0 0,0 0,0 0,0
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Sample 2 Day 0 (sample collection)
Gate 1: Lymphocytes
Gate 2: CD31 negative cells
Gate 3: CK positive cells
Gate 4: cMet positive cells

Overlay # FCS Filename Gate # of Events X Geometric 
Mean

Y Geometric 
Mean

% of Gated 
Cells

% of All 
Cells

1 Z0031646.LMD None 45557 7,06 5,39 100,0 87,6

1 Z0031646.LMD Gate 1 20981 10,12 4,17 46,05 40,34

1 Z0031646.LMD Gate 2 45557 7,06 5,39 100,0 87,6

1 Z0031646.LMD Gate 3 13 11,9 36,22 0,03 0,02

1 Z0031646.LMD Gate 4 0 0,0 0,0 0,0 0,0



Sample 2 Day 1
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1 Z0031658.LMD None 8769 10,0 4,31 100,0 17,39

1 Z0031658.LMD Gate 1 8748 10,0 4,3 99,76 17,35

1 Z0031658.LMD Gate 2 8769 10,0 4,31 100,0 17,39

1 Z0031658.LMD Gate 3 2 13,22 35,71 0,02 0,0

1 Z0031658.LMD Gate 4 0 0,0 0,0 0,0 0,0



Sample 2 Day 2
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1 Z0031684.LMD None 50963 55,81 84,1 100,0 100,0

1 Z0031684.LMD Gate 1 19926 178,95 36,43 39,1 39,1

1 Z0031684.LMD Gate 2 9093 177,43 36,07 17,84 17,84

1 Z0031684.LMD Gate 3 3 164,0 42,22 0,01 0,01

1 Z0031684.LMD Gate 4 0 0,0 0,0 0,0 0,0



Sample 2 Day 3
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1 Z0031700.LMD None 50336 51,85 0,0 100,0 100,0

1 Z0031700.LMD Gate 1 18283 167,1 34,88 36,32 36,32

1 Z0031700.LMD Gate 2 8419 166,04 34,88 16,73 16,73

1 Z0031700.LMD Gate 3 5 127,26 38,07 0,01 0,01

1 Z0031700.LMD Gate 4 0 0,0 0,0 0,0 0,0



Sample 2 Day 4
Z0031714.LMD

FL4 LOG

S
S

100 101 102 103 104
0

256

512

768

1024
Z0031714.LMD

FL2 LOG

FL
1 

LO
G

100 101 102 103 104
100

101

102

103

104

Z0031715.LMD

FL2 LOG

FL
1 

LO
G

100 101 102 103 104
100

101

102

103

104
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1 Z0031714.LMD None 50295 47,43 0,0 100,0 100,0

1 Z0031714.LMD Gate 1 17596 169,61 36,25 34,99 34,99

1 Z0031714.LMD Gate 2 8150 170,23 36,47 16,2 16,2

1 Z0031714.LMD Gate 3 3 204,12 68,94 0,01 0,01

1 Z0031714.LMD Gate 4 0 0,0 0,0 0,0 0,0



STEMNESS PHENOTYPE
Growth curve analysis 

Useful model in order to study the cancer cell’s 
growth rate over a period of time

A typical growth curve Growth curve analysis for pancreatic cancer cells. 



RELEVANT ARTICLE FOR EXPAND CTCs 
& CSCs



CSCs molecular markers 
• Nanog gene :

Pluripotency promoting gene, self renewal, block
differentiation, embryonic stem cell marker

• Oct3/4 gene :
(Octamer-binding protein 3/4 ) Key regulator of self
renewal, embryonic stem cell marker, pluripotent
marker

• Nestin & Sox-2 gene :
Pluripotent and early neural stem cell marker



Publication



What the stemness driving molecule 
induce



Intrinsic regulation of stemness
(spontaneous dedifferentiation) 

1. Internal induction of 
transcription factors line Sox-
Oct-4 (epigenetic factors) 

2. Transposition factors (L1 
retrotransposones non LTR is 
related with stemness
phenotype and CSCs) 



How CSCs can appeared in a culture



CSCs and clinical reality

There is an obvious trent of incresing 
expression of CSCs markers inside 
the population of CTCs in linear 
relation with stage and progress of 
the disease



Publication



Publication



How epigenetics implicated in CSCs 
phenotype development

• The stemness phenotype is triggered and “be 
revived’ 

• Mechanism of reactivation:

– Methylations/hypemethylation of genes that 
involved in stemness cascade (nanog, Sox-2,Oct-
3/4, twist, snail etc)

– Genetic rearrangent/instabiity (transpositions etc)

– Gene expression regulation though micro-RNA 



CSCs-EMT and MET



How epigenetics implicated in CSCs 
phenotype development

• The stemness phenotype is triggered and “be 
revived’ 

• Mechanism of reactivation:

– Methylations/hypemethylation of genes that 
involved in stemness cascade (nanog, Sox-2,Oct-
3/4, twist, snail etc)

– Genetic rearrangent/instabiity (transpositions etc)

– Gene expression regulation though micro-RNA 



DNA hypermethylation & 
hyperacetylation

• Involes enzymes which methylate/acetylate parts of 
genome and shift the expression rate of genes.

• The field is already under extensive research

• Hypermethylation is not clearly related with 
stemness (multiple other co-founders are involved)

• New agents have been generated as inhibitors of 
hypemethylation/hyperacetylation of DNA 
(Vorinostat-HDAC inhibitor)



Micro-RNA (RNAi) and CSCs phenotype

• Several patterns have been
identifies but very few
related with stemness

• So far there is no drugable
target for these patterns and
mechanisms.



Transposable genetic elements

• Transposones (cut paste)-Class II
– Transposase

– Resolvase

– Gene of interest

• Retrotransposones (copy paste)-Class I
– LTR retrotransposon

– Non LTR
• LINE (they include reverse transcriptase)

• SINE



Relation between transposable genetic 
elements and cancer

• Responsible to resistance phenotype 
development (ERCC-1 and platinum 
derivatives resistance)

• Relation between SETmar and toposimerase II 
inhibitor resistance in breast carcinoma

• Microsatelite instability (MLH1, MSH) and 
resistant phenotype in colon cancer

• Responsible for genetic instability and 
rearrangements in all genome



Transposable genetic elements and 
CSCs phenotype

• Expression of L1 in CSCs

• Expression of SETMAR in CSCs

• Relation between METnase in CSCs and MET 
transition process

• Resistance of CSCs and transposase activity 



Experimental evidence
(Knock down METnase) 

-2.00

-1.80

-1.60

-1.40

-1.20

-1.00

-0.80

-0.60

-0.40

-0.20

0.00

Percentage Knock Down Metnase by 53,51%   

Control

Metnase 50-0,5



Experimental evidence
(Knock down METnase) 



Not all tranpsosases are present in 
cells with “Stemness” properties



Experiments
Gene siRNA Sequence (5'-3') 
Notch-1 Sense UAGUAGGGGAAGAUCAUCUUU 
Antisense AGAUGAUCUUCCCCUACUAUU 
Notch-2 Sense UAAAUUUGGAUAGGACUGAUU 
Antisense UCAGUCCUAUCCAAAUUUAUU 
Notch-3 Sense UUAUUGGCUCCAUUUUUGAUU 
Antisense UCAAAAAUGGAGCCAAUAAUU 
Notch-4 Sense UAAAUAGCGAUAGCAGUGGUU 
Antisense CCACUGCUAUCGCUAUUUAUU 



Experiments
Notch Knockdown

Cell Line Notch-1 Notch-2 Notch-3 Notch-4

Colon CSCS 92% 95% 92% 88%



Experiments 
(controversies)

0.00

1.00

2.00

Control 1

FOS KnockDown (63%)

Nanog

Oct3/4

Sox2

-1.00

0.00
Control 2FOS KNOCKDOWN

FOS KnockDown 
(85%)

Nanog

Oct3/4

Sox2

Another pathway that may trigger the stemness is the heterodimmer
AP-1 which is formed by c-FOS and c-JUN.



Experiments
(intrinsic pathways)

Possible involvement of 
MET process as well as 

plasticity



Outcome of the experiments

• Microenvironment play’s important role in 
stemness development

• During progression many types of CSCs may 
be generated

• There are several pathways with multiple 
“cross talking” to promote stemness
phenotype



Experiments II (Sox-2 or 17 & Oct-4)



Experiment II continue

• Leading compound for leucin Zipper 
transcription factor Sox-Oct-4 inhibitor 

Vogt et all 2002



Exctrinsic mechanism promoting the 
progression of stemness



REALITY vs LAB BENCH

• We must not forget  that clinical reality is 
different than a controlled environment of a 
lab.

• Complexity of cancer may generate options of 
escape in clinical practice.

• PD and PK may play equally important role.

• Toxicity may also generate barriers to an 
option. 



LIMITATIONS-BARRIERS

• Clinically
1. CTCs are still inhomogenous

2. Shifting of CTCs to CSCs 
phenotype (plasticity).

3. Relevant subpopulation that 
drives the disease

4. In advance stage even the 
CSCs are heterogeneous 
and which  CSCs initiate 
relapse.

5. Still many factors that shift 
CTCs to CSCs and backwards 
are unknown

• Research field
1. Plasticity of the CTCs and 

CSCs

2. Multiple mechanism that 
drives the genetic instability

3. Dependency of stemness
from multiple pathways.

4. What triggers the CSCs to 
exponential phase of 
growth, is still unknown. 



POINT THAT NEED TO BE CONSIDERED

• Cancer Stem cell like (Tumor initiating cells) model is 
not applicable in all types of malignancies (melanoma 

for example)



Is it possible to analyze the gene 
expression profile of CTCs?



Data derived from micro arrays

• The information are normalized 
through a series of endogenous 
genes (housekeeping)

• The hybridization is always take 
place with orthotopic use of 
appropriate normal cell of tissue 
of origin.

• The non parametric analysis 
(ANOVA) may allow reveal 
relevance between genes, types 
of cancer or even repeatable 
patterns. 



Micro-Arrays analysis

• TODAY IT IS POSSIBLE TO DETECT ALL GENOME TRANSCRIPTOMICS WITH 12K SPOT SLIDES UP TO 90K 
SPOTSLIDES (hyperdense micro-array slide)



Analysis of epigenetic data



Experiments
(expression patterns in CSCs)

• Hybridization image Cy5-cDNA with Cy5 refrence mRNA

area of possible 
drugable targets



Chemosensitivity testing

• All assays started from the need to define 
and point out recommended agents with 
anti-cancer activity

• It combines molecular as well as cellular 
approach which all validated by a viability 
assays (there is not always linear relation 
between gene expression profile, protein 
production and cellular activity) 



Golden rule: Always double platform

• It is known that gene expression profile has not always 
linear relation with protein expression rate (post 
transcription processes, glucosilation etc)

• A drug to have an effect needs to be distributed to the 
intracellular area (membrane permeability).

• In order to confirm the information that the expression 
micro-array generates, the cancer cells are exposed to the 
active substance of each drug and the cytotoxicity/viability 
is explored



Steps of the process
Identify and isolate the CTCs

Identify and expand CSCs

Gene expression profile (micro-arrays)
Viability assays after exposure

to active substance

Combine and compare the data 
between the two platforms

RESULTS



Should we start thinking broadening 
our way of treating cancer?



THEORETICAL PLAN OF TREATMENT
TREATMENT PLAN=INFOMRATION+APPLICATION

DIAGNOSTIC TREATMENT APPLICATION

PROLIFERATIVE 
CANCER CELLS

CANCER 
STEM CELL

PROTECTIVE EFFECT AND SENSITIZING

EXTENSION 
OF THE DISEASE

EFFICACY
OF AGENTS

ABILITY TO PD & PK

FOLLOW-UP IMMUNSTATUS



Proposed algorithm of treatment

PROLIFERATIVE 
CANCER CELLS

CANCER 
STEM CELL

(TUMOR INITIATING CELLS

TUMOR

CANCER CELLS
STROMA

(MICROENVIROMENT)

INTERACT

CONVENTIONAL 
CHEMOTHERAPY 

AGENTS
CTX-TKIs-MoAb

NEW AGENTS 
AGAINST

CSCs



AT THE END

• Parameters of clinical value: RR, OS, DFS



FUTUTE PERSPECTIVES

• Identify patterns of mechanism on CTCs

• Understand plasticity 

• Pin point “drugable” targets

• Design tailor made therapies based on 
markers and molecular patterns

• Change the therapeutic concept based  on 
understanding cancer biology



FUTUTE PERSPECTIVES

Meta-Analysis of the Prognostic Value of Circulating Tumor Cells in Breast Cancer
Zhang L et al. Clin Cancer Res 2012;18:5701-5710



CONCLUSION

• Personalized treatment becomes the optimal strategy for
effective cancer treatment

• CTCs have more similarities with the metastatic points as
well as with the primary.

• CTCs are heterogenous population but their proportion
in cancer stem cells is higher than the primary tumor.

• CSCs is the responsible type of cancer cells that have the
ability to regrow a tumor.

• CTCs can become the proper sample to detect and
isolate the CSCs.

• Today there are proper methodologies and techniques to
analyze the CTCs and the CSCs in order to harvest
clinically relevant data.



IN SUMMARY
• CTCs & CSCs HAVE SIGNIFICANT DIAGNOSTIC AND 

PREDICITVE VALUE BUT… 

1. A COMBINATION OF ASSAYS ARE REQUIRED FOR DETECTING 
THE RARE EVENT OF CTCs

2. AN ACCURATE SERIES OF METHODS ARE REQUIRED TO 
DETECT THE CLINICALY RELEVANT SUBCLONES OF CANCER 
CELLS.

3. MORE RELEVANT INFORMATION OF PD BUT ALSO PK ARE 
REQUIRED.

4. MORE FLEXIBLE TEST ARE REQUIRED TO FOLLOW UP CANCER 

PATIENTS.



QUESTIONS?

questions@rgcc-international.com



THANK YOU FOR YOUR TIME.
Visit our web site

www.rgcc-international.com

THIS PRESENTATION CONSIDERED RGCC GROUP INTELECTUAL PROPERTY AND ATHE USE OF A PART OR ALL RESENTATION 
FOR GENERATION OF ANOTHER MATERIAL OR ADVERTISEMENTPRIOR RGCC’s CONCENT, WILL BE AVIOLATION OF A LAW.

Since the data and information is large and further questions and 
definition may generated, we strongly recommend to obtain the DVD 
presentation of RGCC International GmbH where more information 
and definition are there in order to help therapist to understand what 
is feasible in laboratory reality and what is applicable to clinical use.

In case also of additional questions please do not hesitate to come in 
direct contact with RGCC International GmbH for any inquiry. The 

previous direct email address is specifically for this purpose.

http://www.rgcc-international.com/

