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A Commentary on 
Genomic Analysis Reveals Heterogeneity Between Lesions in Synchronous Primary Right-Sided and Left-Sided Colon Cancer

We read with interest the recent study by Hu et al., in which they described an approach to elucidate the genomic landscape of synchronous colorectal cancer (SCRC). They used a cohort of paired tumors located in different sites of the colon (right and left colon) and analyzed single nucleotide variation, somatic mutation, and copy number alteration by whole-exome sequencing. The authors finally suggested the heterogeneity between lesions and the polyclonal origin of the paired tumors in the same individual (Hu et al., 2021). They added other previous studies also reporting the heterogeneity and independent genetic origin of SCRC (Cereda et al., 2016; Wang et al., 2018), but without focusing on the location of the paired tumors. On the contrary, to the best of our knowledge, we previously analyzed the largest series of SCRC in exploring clonality, composed by 104 paired SCRCs from 52 consecutive patients without hereditary forms of CRC, using initially a single-nucleotide polymorphism array and a subsequent statistical application to define them according to clonality. Moreover, we used parameters like the mutational concordance and CpG island methylator phenotype (CIMP) status, to confirm our clonality results, and developed a classification according to clonality and paired tumor location, showing clinical correlations. Our results suggested heterogeneity in 64.4% of cases (Figure 1A) but the presence of clonality in 35.6% of cases (Figure 1B) (Perea et al., 2019).
[image: Figure 1]FIGURE 1 | Examples of the Clonality R package genome-wide results based on the likelihood ratio analysis (own data). (A) Example of two independent tumors from a CRC patient. (B) Example of two clonal tumors from a CRC patient. Red arrows indicate similar copy number (CN) segments. Blue arrows indicate clonal-specific CN segments. Gray dots represent the log2 ratios for each genomic position. Chromosome gains are depicted in blue and losses in red.
The importance of the method used to define clonality between paired tumors, multiple primary neoplasms, or metastatic disease, should also be critical. In this regard, most authors analyzed each case independently employing diverse approaches, such as focusing solely on shared mutations between paired tumors, ignoring the information from mutations that occur in one tumor but not the other, evidence that argues against clonal relatedness (Teixeira et al., 2004; Schultheis et al., 2015). Other authors have used the proportion of observed mutations that are shared as the index (Cereda et al., 2016), or assuming that the matched mutations follow a binomial distribution (Bao et al., 2015). Mauguen et al. analyzed the data from all cases collectively to obtain parametric estimates of the proportion of cases in the population that are clonal, and also count heavily on the recognition of the fact that the probabilities of occurrence of the observed mutations are crucially informative, especially for shared mutations (Mauguen et al., 2019). The comparison between the left-sided and right-sided lesions carried out by Hu et al. with SNP signature and tumor mutation burden was performed by a two-tailed paired t-test alone, while our results showing clonality were based on a likelihood ratio statistic calculated by the R software package Clonality (Ostrovnaya et al., 2011), which quantifies the odds that the two tumors are clonal. This method uses the copy number profiles from all samples, to determine whether two tumors from the same patient were clonal or origin-independent.
In our previous work (Perea et al., 2019), we classified the location of the paired tumors as monosegmental, when both were in the same colon segment (right or left colon), and pancolonic, when both were distributed all over the entire colon (right and left colon). The distribution of tumors according to the tumor location showed equivalent distribution for both monosegmental and pancolonic cases, with 65.5 and 61% of heterogeneous/polyclonal tumors, respectively. The use of a small cohort is also a limitation, also pointed out by Hu et al., and the need for larger studies with enough cases appears necessary to build a solid definition and approach to define clonal tumors, independently of the type of multiple paired tumors (multiple primary cases or metastasis and primary neoplasm).
Regarding other types of multiple primary colorectal cancers (CRCs), such as metachronous colorectal cancers, recent studies have hypothesized that a small proportion could also be from the same origin, as they showed similar molecular signatures (Backes et al., 2019). An analysis of metachronous CRCs (MCRCs) performed by Backes et al. led the authors to hypothesize that primary tumor cells might be seeded in a new location after biopsy of the primary tumor. In this study, only three cases were considered, and we think that the clonal theory should not be discarded. Taking into account both groups of clonal CRCs regarding both SCRCs and MCRCs, we think that, after subsequent prospective larger studies, the concept of SCRCs and MCRCs could be redefined. Therefore, those cases of multiple primary tumors showing a clonal origin should be clearly differentiated from the others, maybe defined as multiple clonal neoplasms, and the heterogeneous multiple tumors occurring in the same individual may be the ones defined only as multiple primary tumors (synchronous or metachronous, using the concept of temporality, currently the only one used). We also keep in mind the possibility that clonal tumors could be a variety of metastatic disease, together with the diagnostic and therapeutic implications that this would involve.
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