
“CLL pathogenesis: a cooperation between 
microenvironments and genetics” 

Carlo	M.	Croce,	M.D.	
	

The	Ohio	State	University	
Dis8nguished	University	Professor	

The	John	W.	Wolfe	Chair	in	Human	Cancer	Gene8cs	
Director,	Ins8tute	of	Gene8cs	

Director,	Human	Cancer	Gene8cs	Program	
	



Company	
name	

Research	
support	 Employee	 Consultant	 Stockholder	 Speakers	

bureau	
Advisory	
board	 Other	

N/A	

Disclosures	of	Carlo	M.	Croce,	M.D.	



11q23 

18
% 13q14 

55
% 

Trisomy 12 

12
% 

17p13 

7% 

Occurrence of the most frequent and recurrent 
chromosomal abnormalities in human CLL 
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Genetic variations in the genomic sequences of miRNAs in CLL patients *. 
miRNA Location ** CLL Normals miRNACHIP 

expression 
Observation 

miR-16-1 Germline pri-miRNA  
(CtoT)+7bp in 3’  

2/75  0/160 Reduced to  
15% and 40%  
of normal,  
respectively 

Normal allele deleted in CLL cells in both patients (FISH, 
LOH);  
For one patient: Previous breast cancer; Mother died with 
CLL; sister died with breast ca; 

miR-27b Germline pr i -miRNA 
(GtoA)+50bp in 3’  

1/75  0/160 Normal Mother throat and lung cancer at 58.  Father lung cancer at 57. 

miR-29b-2 pri-miRNA (GtoT)+212 in 
3’  

1/75  0/160 Reduced to 75% Sister breast cancer at 88 (still living).  Brother  "some type of 
blood cancer" at 70. 

miR-29b-2 pri-miRNAs ins (+A)+107 
in 3’  

3/75 0/160 Reduced to 80% For two patients: Fam history of unspecified cancer 

miR-187 pri-miRNA (TtoC)+73 in 
3’ 

1/75 0/160 NA Unknown 

 
 

 

miR-206 pre-miRNA  
49(GtoT)  

2/75  0/160 Reduced to 25%  Prostate cancer; mother esophogeal cancer. Brother 
prostate cancer sister breast cancer   

miR-206 S o m a t i c p r i - m i R N A 
(AtoT)-116 in 5’ 
  

1/75  0/160  Reduced to 25% 
(data only for one 
pt) 

Aunt some type of leukemia (dead) 

miR-29c pri-miRNA (GtoA)31 in 5’ 2/75 1/160 NA Paternal grandmother CLL; sister breast ca. (one pt). 

miR-122a pre-miRNA 53(CtoT) 1/75 2/160 Reduced to 33%  Paternal uncle colon cancer. 

miR-187 pre-miRNA 34(GtoA)  1/75 1/160 NA Grandfather polycythemia vera.  Father a history of cancer but 
not lymphoma. 

Note: * - For each patient/normal control more than 12kb of genomic DNAs was sequenced and, in total, we screened by direct sequencing  ~627kb of tumor DNA 
and about 700kb of normal DNA. The position of the mutations are reported in respect with the precursor miRNA molecule. The list of 42 microRNAs 
analyzed includes 15 members of the specific signature or members of the same clusters, miR-15a, miR-16-1, miR-23a, miR-23b, miR-24-1, miR-24-2, 
miR-27a, miR-27b, miR-29b-2, miR-29c, miR-146, miR-155, miR-221, miR-222, miR-223 and 27 other microRNAs (randomly selected): let-7a2, let-7b, 
miR-17-3p, miR-17-5p, miR-18, miR-19a, miR-19b-1, miR-20, miR-21, miR-30b, miR-30c-1, miR-30d, miR-30e, miR-32, miR-100, miR-105-1, miR-108, 
miR-122, miR-125b-1, miR-142-5p, miR-142-3p, miR-193, miR-181a, miR-187, miR-206, miR-224, miR-346. 

** - When normal correspondent DNA from bucal mucosa was available, the alteration was identified as germline when present or somatic when absent, respectively. 
FISH = fluorescence in situ hybridization; LOH = loss of heterozygosity; NA = not available  





Bcl2 protein expression is inversely correlated with miR-15a and miR-16-1 miRNAs expression in CLL patients. (A) The 
unique site of complementarity miR::mRNA is conserved in human and mouse and is the same for all four human m 
protein are inversely correlated with miR-15a and miR-16-1 expression. Five different CLL cases are presented, and the 
normal cells were pools of CD5+ B lymphocytes. The T cell leukemia Jurkat was used as control for Bcl2 protein 
expression. For normalization we used β-actin. The numbers represent normalized expression on miRNACHIP. ND, not 
determined. (C) The inverse correlation in the full set of 26 samples of CLL between miR-15a / miR-16-1 and Bcl2 
protein expressions.  The normalized Bcl2 expression is on abscissa vs. miR-15a (Left) and miR-16-1 (Right) levels by 
miRNA chip on ordinates. ACT, β-actin. 
 

 





























Characteristics of 3 CLL samples used for cell viability assay and antibody 
dependent cellular cytotoxicity assay 

Sample ID Type ROR1 AbMFI ZAP-70 (%) IGHV (%) 

CLL1 ROR1 high 56.3 59.0 100 

CLL2 ROR1 high 85.0 10.3 100 

CLL3 ROR1 high 90.9 2.9 89.3 



CLL cell viability with U937 effector cells. Bars indicate the average percentage of viable 
CLL cells normalized with respect to average percentage of viable untreated CLL cells. CLL 
cell viability is assessed after 16h treatment with 3 nM (A) or 10 nM (B) Venetoclax either 
alone or in combination with 20 mg/ml Cirmtuzumab or human IgG1 antibody. U937=human 
monocyte cell line, No Ab=no antibody control, Cirmtuzumab= anti human ROR1 antibody, 
IgG1= anti human IgG1 antibody. Data are shown as mean ± s.e.m. 



MicroRNAs targeting 20 bp repeats in TCL1 3’ UTR 



Ts-3676 and ts-4521 at 17p13. 
(A)  TsRNAs are produced from the 3′ ends of pre-tRNAs.  
(B)  Genomic structure of ts-3676 and ts-4521. 









TsRNA signatures in CLL and lung cancer. (A) Aggressive CLL vs. normal CD19+ B cells (negative values indicate down-
regulation in CLL). (B) Aggressive CLL vs. indolent CLL (negative values indicate down-regulation in aggressive CLL).  
(C) Indolent CLL vs. normal CD19+ B cells (negative values indicate downregulation in CLL). (D) Lung cancer cells vs. 
normal lung (negative values indicate down-regulation in lung cancer). 


