
Figure 4: Selected molecular alterations in AA and CC Breast Cancer patients.  
A: Distribution of breast cancer subtypes: significantly more TNBC cases are seen in the AA cohort 
B: Comparison of biomarkers: 1) Significantly more CC breast tumors  express androgen receptor 
and TLE3 than AA while more AA breast tumors express RRM1 and TS than CC. Comparison in 
TNBC only (data not shown) generated similar trends for AR, TLE3 and TS, however the difference 
was not significant. Significance sustains for RRM1 expression in TNBC (69% in AA vs. 20% in CC, 
p=0.0032). 
 

Results Figure 3: Selected molecular alternations in AA and CC NSCLC patients. A: Comparison in all 
NSCLC tumors; B: comparison in adenocarcinoma (N=64 in AA and N=135 in CC); C: Comparison 
in squamous cell carcinoma (N=14 in AA and N=39 in CC). A star indicates statistical significance 
(p<0.05). 
• No significant differences were seen when all AA and CC NSCLC tumors were compared. 
• BRAF mutation rate is significantly higher in AA patients with adenocarcinoma compared to 

CC adenocarcinoma patients. Table shows the specific mutations observed. 
• PD-L1 tumor expression using SP142 (Ventana) is significantly higher in CC patients with 

squamous cell carcinoma and is absent in AA patients. 
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Abstract #6588 
Background:  The racial and ethnic differences in the molecular 
pathology of cancer have yet to be fully characterized. Here we 
report on the molecular landscape of tumors classified by race.  
 
Methods:  DNA from formalin-fixed paraffin-embedded samples was 
sequenced using the Illumina NextSeq  (Agilent SureSelect XT, 592 
gene selected based on COSMIC database) and MiSeq (TruSeq, 47 
gene) to evaluate mutation and gene amplification. 
Immunohistochemistry (IHC) evaluated protein expression. The 
exome aggregation consortium database was evaluated for known 
ethnicity associations.   
 
Results:   Tumors from 355 AA and 833 CC patients were included. In 
both groups, the most prevalent cancer types were NSCLC 
(AA:19.6%, C:13.4%), CRC ( 24.2%; 18.7%) and breast cancer (BC; 
14.6%, 11%). When only pathogenic or presumed pathogenic 
mutations (determined according to ACMG guidelines) were 
considered, in CRC, AA had fewer BRAF mutations than CC (3.5% vs. 
10.6%, p = 0.022), including the V600E variant (1.7% AA vs 8.5%  CC, 
p = 0.01). AA had lower ATM mutations vs. CC (1.7 vs. 6.6%, 
p = 0.0468) but higher MEK1 (2.5% (D67N and K57N) vs. 0, p = 0.035) 
and PIK3CA mutations (22% vs. 11%, p = 0.01, no difference in 
distribution of exon 9 /20), KRAS was similar. In NSCLC 
adenocarcinoma, BRAF mutation was more frequent in AA than CC 
(14% vs. 4%, p=0.02); in NSCLC squamous cell carcinoma, PD-L1 
tumor expression using SP142 (Ventana)was significantly higher in CC 
than AA (35% vs. 0, p=0.026).In high grade glioma, TP53 (40% vs. 
11%, p=0.02) and PTEN mutation rates (33% vs. 0, p=0.005)are 
significantly higher in CC while MDM2 amplification (40% vs. 3%, 
p=0.03) and PTPN11 mutation rates (11% vs. 0, p=0.01) are higher in 
AA patients. In CRC, IHC analysis revealed that AA had higher 
TOPO2A (95% vs. 84%, p = 0.005) and EGFR (65% vs. 53%, 
p=0.047)expression than CC. In BC, AA had higher RRM1 (43% vs. 
24%, p = 0.01), lower TLE3 (59% vs. 74%, p = 0.02) and lower TS (25% 
vs. 46%, p = 0.001) expression.   
 
Conclusions:   Different molecular landscapes of the most common 
cancers between AA and CC patients were seen. Observations such 
as higher BRAF V600E mutation rates in CC CRC may have clinical 
implications. Further investigation is warranted to explore these 
differences. 

 

Conclusions 
• We compared the molecular profiles between a large cohort of tumors 

collected from African American and Caucasian patients and analyzed the 
differences in CRC, NSCLC, Breast cancer and High grade glioma. Key 
observations included: 

          1)CRC: significantly higher BRAF V600E mutation rate and ATM mutation rate in 
CC patients and a significantly higher PIK3CA mutation rate in AA patients.  
          2)NSCLC:  in adenocarcinoma, BRAF mutation rate is significantly higher in AA 
patients while in squamous cell carcinoma, PD-L1 tumor expression (SP142) is 
significantly higher in CC patients. 
          3)Breast cancer: in our cohort, TNBC is more prevalent in AA  than CC; RRM1 
expression in significantly higher in AA than CC in the complete cohort and in TNBC. 
          4)High grade glioma: p53 inactivation is frequent in both AA and CC tumors, 
more frequently by TP53 mutation in CC and by MDM2 amplification in AA.  
 

• Molecular differences observed between AA and CC patients in various 
cancer types may contribute towards different prognosis and clinical 
behavior and warrants further investigation. It provides valuable 
information for prospective trials in personalized medicine. 
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Figure 1: Patient characteristics. Comparison of four tumor types are included in this study. 
Patient age is not significantly different when tumors from all cancer types are considered. Patient 
gender is well balanced with the exception of breast cancer.  
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Figure 2: Selected molecular alterations in AA and CC CRC patients. A star indicates statistical 
significance (p<0.05). Tables below provide additional details of significantly differentially altered 
biomarkers. (1-6: specific protein changes on genes mutated at significantly different rates between 
the two groups; 7: Frequency and p values for TOP2A, EGFR IHC and FLT3 CNV). 
• BRAF mutations are more than three times as prevalent in CC  CRC patients than AA, 

particularly, V600E variant is seen in 8.5% of CC CRC patients but only 1.7% in AA CRC patients, 
p=0.01. 

• PIK3CA mutation is more than twice as prevalent in AA CRC tumors than CC, with exon 9 
mutations being more prevalent than exon 20 mutations in both groups. 

• ATM mutations, mostly truncating mutations and frameshift mutations occurring at various 
exons, are significantly higher in CC CRC patients. 
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Figure 5: Selected molecular alterations in AA and CC high grade glioma (HGG) patients. 
A star indicates statistical significance (p<0.05). Tables below provide additional details of 
significantly differentially altered biomarkers. (1: Frequency and p value for MDM2 CNV; 
2-4: specific protein changes on genes mutated at significantly different rates between 
the two groups). 
• MDM2 gene amplification tested by NextGen is significantly higher in AA HGG tumors 

compared to CC, and is mutually exclusively of TP53 mutation; TP53 mutation is 
significantly higher in CC HGG tumors; indicating that p53 inactivation is frequent in 
both AA and CC HGG, but through distinct mechanisms. 

• PTEN mutation rate is significantly higher in CC HGG while PTPN11 mutation rate is 
significantly higher in AA HGG. 

 


