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                  What is Cancer?  



                 
                   Tumor  Heterogenity   
    



              Tumor Cell Evolution 



           Analysis of Tissue Samples  



           This is a miracle: BLOOD 



Three Templates from One Blood 
Sample  



              What is Liquid Biopsy?  



There are multiple potential sources of 
tumor DNA in blood 



      Tissue Sampling - Liquid Biopsy  



      Peripheral Monitoring in Oncology  

• Peripheral	  monitoring	  is	  a	  noninvasive	  research	  method	  that	  

detects	  circula;ng	  tumor	  cells	  (CTCs)	  and/or	  cell-‐free	  DNA	  (cfDNA)	  

fragments	  of	  tumor	  DNA	  that	  are	  shed	  into	  the	  bloodstream	  from	  

primary	  and	  metasta;c	  tumor	  sites	  	  



Two Templates Reflect Different 
Processes in Disease Biology  



                    Technology  



Automated Workflow- Sample to 
Genomic Data  



Liquid Biopsy Workflow — Single Sample 
to Genomic Data from Three Different 
Templates  





The Aim:  
Molecular Characterization of A Patient’s 

Tumor  
•  	   Molecular	   characteriza.on	   of	   a	   pa.ent’s	   tumor	   to	   guide	   treatment	  

decisions	   is	   increasingly	   being	   applied	   in	   clinical	   care	   and	   can	   have	   a	  

significant	  impact	  on	  disease	  outcome	  

•  These	   molecular	   analyses,	   including	   muta.on	   characteriza.on,	   are	  

typically	  performed	  on	  .ssue	  acquired	  through	  a	  biopsy	  at	  diagnosis	  	  

•  However,	  tumors	  are	  highly	  heterogeneous	  and	  sampling	  in	  its	  en;rety	  is	  

challenging	  



•  	  Furthermore,	  tumors	  evolve	  over	  ;me	  and	  can	  alter	  their	  molecular	  
genotype,	   making	   clinical	   decisions	   based	   on	   historical	   biopsy	   data	  
subop.mal	  

• Personalized	   medicine	   for	   cancer	   pa;ents	   aims	   to	   tailor	   the	   best	  
treatment	   op.ons	   for	   the	   individual	   at	   diagnosis	   and	   during	  
treatment	  

•  To	  fully	  enable	  personalized	  medicine:	  
•  	  easily	  accessible	  
• minimally	  invasive	  way	  to	  determine	  
•  follow	  the	  molecular	  makeup	  of	  a	  pa;ent’s	  tumor	  longitudinally	  



•  The	  iden.fica.on	  of	  the	  molecular	  drivers	  of	  cancer	  by	  sequencing	  is	  
the	  backbone	  of	  precision	  medicine	  and	  the	  basis	  of	  personalized	  
therapy	  

•  	  However,	  biopsies	  of	  primary	  tumors	  	  provide	  only	  a	  snap	  	  shot	  of	  
the	  evolu;on	  of	  the	  disease	  and	  may	  	  miss	  poten.al	  therapeu.c	  	  
targets,	  especially	  in	  the	  metasta;c	  seTng	  	  

• A	  liquid	  biopsy,	  in	  the	  form	  	  of	  cell-‐free	  DNA	  (cfDNA)	  	  sequencing,	  has	  
the	  poten.al	  to	  capture	  the	  inter-‐and	  intra-‐tumoral	  heterogeneity	  	  
present	  in	  metasta;c	  disease,	  and,	  through	  serial	  blood	  draws,	  	  
track	  the	  evolu;on	  of	  the	  tumor	  genome.	  	  



•  	   A	   liquid	   biopsy	   can	   be	   used	   for	   molecular	  
characteriza.on	   of	   the	   tumor	   and	   its	   non-‐
invasive	   nature	   allows	   repeat	   sampling	   to	  
monitor	  gene;c	  changes	  over	  ;me	  without	  the	  
need	  for	  a	  .ssue	  biopsy	  



	  
	  	  
	  

The	  iden;fica;on	  of	  emerging	  muta;ons	  may	  
allow	  therapies	  to	  be	  started	  or	  stopped	  









HOTSPOT CANCER PANEL 

	   	   	   	   ABL1,	   EGFR,	   GNAS,	   KRAS,	   PTPN11,	  

BRAF,	   FGFR1,	   JAK2,	   NPM1,	   SMO,	  

CDH1,	   FGFR2,	   JAK3,	   NRAS,	   SRC,	  

CDKN2A,	   FGFR3,	   IDH2,	   PDGFRA,	  

STK11,	   CSF1R,	   FLT3,	   KDR,	   PIK3CA,	  

TP53,	  CTNNB1	  

AKT1,ERBB2,	   GNAQ,MET,	   RB1,	   ALK,	  

ERBB4,HNF1A,	   MLH1,	   RET,	   APC,	   EZH2,	  

HRAS,	  MPL,	  SMAD4,	  ATM,	  FBXW7,	  IDH1,	  

NOTCH1,	   SMARCB1,	   GNA11,	   KIT,	   PTEN,	  

VHL	  
	  
	  	  



Familial Cancer Panel 

NBN,	  BARD1,	  CDH1,	  MRE11A,	  ATM,PTEN,	  
STK11,	  RAD51C,ALB2,	  BRIP1,	  MSH6,	  RAD51,	  CHEK2,	  TP53	  



 
 

IF  YOU WANT TO SEE  
YOU SHOULD LOOK AT 

TO THE CORRECT 
PLACE	  

	  


