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• Gemcitabine (2′2-
difluorodeoxycytidine [dFdC]) is a 
specific analogue of the native  
nucleotide deoxycytidine.  

 

 

• Ribonucleotide reductase (RR) is the 
rate-limiting step in DNA synthesis. 
It is the only known enzyme that 
converts ribonucleotides to 
deoxyribonucleoside for DNA 
polymerization and repair  

• RR is a holoenzyme consisting of 
dimerized RR subunit 1 and 2 
(RRM1, RRM2).  

• RRM1 has been shown to function 
with the p53-regulated RRM2 
homologue p53R2, which is 
important in DNA repair secondary 
to genotoxic stress  

•   
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  RRM1 (Ribonucleotide Reductase  M1)  

• RRM1 (ribonucleotide reductase M1) is the molecular target and key efficacy determinant of 

gemcitabine.  Gemcitabine binds directly to active sites resulting in irreversible inactivation.   

• High RRM1 level was associated with gemcitabine resistance (GR) in non-small cell lung cancer 

cells.  

 

 

 

 

 

H23             H1299            H322

IB: RRM1

WT GR      WT     GR      WT     GR

Upregulation of RRM1 protein level in gemcitabine resistant (GR)  

non-small cell lung cancer cell lines comparing to wild type (WT)  
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Preliminary indication of survival benefit from 

ERCC1 and RRM1-tailored chemotherapy in 

patients with advanced nonsmall cell lung 

cancer 

personalized therapy based on ERCC1 and 

RRM1 expression  
Patients with low RRM1/low ERCC1 expression received 

gemcitabine/carboplatin, patients with low RRM1/high ERCC1 

expression received gemcitabine/docetaxel, patients with high 

RRM1/low ERCC1 expression received docetaxel/carboplatin, and 

patients with high RRM1/high ERCC1 expression received 

vinorelbine/docetaxel. 
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  RRM1 (Ribonucleotide Reductase  M1)  

 

• Mechanisms that control RRM1 abundance are largely unknown, but may 

provide an opportunity for optimization of gemcitabine efficacy.  

• We have identified that the E3 ubiquitin-protein ligases RNF2 (RING finger 

protein 2, Ring1B) and Bmi1 (B cell-specific moloney murine leukemia 

virus insertion site 1) are associated with RRM1 by using multiple 

techniques including yeast two-hybrid screening.  
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Heterogeneous molecular mechanisms in 

multiple primary melanomas 
Colombino et al.    

Background:  We have studied a series of patients with multiple primary melanoma 

(MPM) for the involvement of the key-regulator genes in susceptibility (CKDN2A) 

and pathogenesis (BRAF, cKIT, CyclinD1) of such a disease. 

Methods:  

Genomic DNA from peripheral blood of 65 MPM patients (57 cases with two 

primary melanomas, 7 with three, and 1 with four) were screened for germline 

mutations in p16CDKN2A and p14CDKN2A genes by automated DNA sequencing. Family 

history for melanoma was investigated: 12 (18%) patients presented at least one 

additional family member affected.  

 

Paired synchronous and/or asynchronous MPM tissues (N=103) from same patients 

(N=47) were analyzed for somatic mutations in BRAF gene and FISH-based 

amplifications in cKIT and CyclynD1 genes.  

.  



Heterogeneous molecular mechanisms in 

multiple primary melanomas 
Colombino et al.    

Results: Overall, 7 (11%) different CDKN2A germline mutations were identified: 6 

in p16CDKN2A and 1 in p14CDKN2A. The age of onset was significantly lower and the 

number of primary melanomas higher in patients with mutations. CDKN2A 

mutations were significantly more frequent in patients with familial history of 

melanoma (5/12; 42%) compared with patients without (1/53; 4%) (P<0.01), and in 

patients with more than two melanomas (3/8; 37.5%) compared with patients with 

only two melanomas (4/57; 7%) (P=0.018).  

 

Conclusions: Occurrence of at least 3 melanomas (in patients or families), 

coexistence of MPM and younger age at diagnosis or familial recurrence of 

melanoma were confirmed to be strong indicators to address patients to CDKN2A 

mutation screening..  
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Melanoma genetics 

• To date there are probably at least 4 genes which underlie predisposition to  

• The commonest is a gene on chromosome 9, called CDKN2A, which codes for a cell cycle 
control protein called p16.  

 

• The second is the CDK4 gene, which codes for the protein to which p16 binds.  

 

• The third is p14ARF. Deletions of this gene have been shown to underlie susceptibility to 
melanoma and neural tumours. These deletions appear to be very rare.  

 

 

• Risk of other cancers, clinical features for intiating genetic testing: key for correct patient 
managment 

 

 



Heterogeneous molecular mechanisms in 

multiple primary melanomas 
Colombino et al.    

65 patients (57 with two primary melanomas, 7 with three, and 1 with four)  

Molecular alterations in 47 patients with available tissues: 

- BRAF mutations in 38/103 (37%) primary melanomas 

- cKIT amplification in 3/98 (3%) primary melanomas 

- CyclinD1 amplification in 16/98 (16%) primary melanomas 

Poorly consistent distribution of somatic alterations in  

multiple primary melanomas from same patients 

Overall, about half of patients (23/47; 49%) presented molecular 

discrepancies between first and successive melanomas 







About one third of patients presented a discrepant distribution 

of BRAF mutations in multiple primary melanomas 

Need of molecular classification for all lesions in patients      

with multiple melanoma 

BRAF mutations in 47 patients with available tissues: 

 

17 (36%) patients with different mutation status 

Heterogeneous molecular mechanisms in 

multiple primary melanomas 
Colombino et al.    

65 patients (57 with two primary melanomas, 7 with three, and 1 with four)  
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CXCR7 and its ligand CXCL12 are differentially 
expressed in gastric cancer 
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Clinicopathological features of the gastric cancer patients 
according to CXCR7/CXCL12 expression 
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Patient with high CXCR7/high CXCL12 tumors 
showed the least favorable prognosis 

▪ 5-year survival rate  

  30.6% (median, 2.3 years) 

  vs. 52.4% (median, not 

  reached; P=0.008) 



Summary 

 CXCR7 and its ligand CXCL12 are differentially 

expressed in gastric cancer 

 

 CXCR7 and CXCL12 might be useful prognostic factors 

in gastric cancer, and the combination of high CXCR7 

protein expression with high CXCL12 expression 

suggests a dismal prognosis 

 

 Further study to elucidate the role of CXCR7/CXCL12 

axis in gastric cancer progression is needed  



Patient with high CXCR7/high CXCL12 tumors 
showed the least favorable prognosis 

▪ 5-year survival rate  

  30.6% (median, 2.3 years) 

  vs. 52.4% (median, not 

  reached; P=0.008) 
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Decoding 
Cancer Genomes 
Dna, rna, protein,  

mirna, methylation,… 

2012 
Many Novel insights. 



Venn diagram showing the distribution of genes that are significantly different between 

gastric cancer subtypes and normal stomach.  

Shah M A et al. Clin Cancer Res 2011;17:2693-2701 
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