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Genomic Instability in Colorectal Cancer; from Bench to Bed

Kang Young Lee, M.D.

Departments of Surgery, Yonsei University College of Medicine, Seoul, Korea

Colorectal cancer is a disease developed by the accumulation of genomic alteration. Two genomic instability pathways,
chromosomal instability pathway and microsatellite instability pathway, are known as the main pathways of the development
of colorectal cancer. These are almost always mutually exclusive and tumors developed through each pathways show distinct
clinicopathologic features. For the reason, molecular markers which represent each genomic instability pathways have been
a candidate for translational research to find out prognostic or predictive factors. Loss of heterozygosity and aneuploidy are
the hallmark of chromosomal instability and regarded as poor prognostic markers, whereas tumors with high frequency of
microsatellite instability show better prognosis than microsatellite stable tumor. As a predictive factor of response from che-
motherapy, loss of heterozygosity seems to be associated with a survival benefit from 5-FU adjuvant therapy. MSI-H has
been reported as a predictive factor for poor response to 5-FU adjuvant chemotherapy. However, these molecular markers
are not accepted to use in the clinic yet, since some of this kind of studies reported contradictory results. Further study will
be needed to make more concrete evidences for these markers and to identify new molecular markers for routine use in

the clinic.
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Fig. 1. Microsatellite instability and loss of heterozygosity analysis with capillary electrophoresis. (A) microsatellite instability; change of allele
length or aberrant peak compared to corresponding normal (B) loss of heterozygosity; complete loss of one allele or more than 50% loss of

one allele compared to corresponding normal.
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Table 1. Characteristics of CIN and MS|

MSI-H MSS P value References
Gender (M:F) 1:2.1 1:0.66 0.004 30
Proximal location 70-89% 18-37%  <0.001 30, 31,32
Lymph nodes 35.3% 575%  <0.001 31
metastasis
Poorly differentiated  26-43.8% 8-18%  <0.001 30,31,32
Mucinous histology 31-67% 15-18%  <0.05 30, 32
Crohn’s like lymphoid 69.2% 444%  <0.0007 32
reaction
Absence of dirty 82.7% 234%  <0.001 32
Necrosis
B-raf mutation 43.5% 5% 33
K-ras mutation 11.4% 34.7% 33
P53 mutation 12.3% 48.9% 33
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Table 2. 18q LOH (DCC) as a prognostic factor in colorectal can-
cer

Numberof ~ TNM Impact on
: . Reference

patients stage prognosis

42 IV (palliative) Poor prognosis Aschele et al.*®
170 Il Poor prognosis Reymond et al.*
132 I Poor prognosis Shibata et al.®
460 I/ Poor prognosis Watanabe et al.*
151 -V Shorter survival Ogunbiyi et al.*?
220 -V Shorter survival Diep et al.®
145 I/ Shorter survival Jenetal

Table 3. LOH of 17p (TP53) as a prognostic factor in colorectal
cancer

Number of ~ TNM Impact on
: . Reference
patients stage prognosis
91 \% Poor prognosis Mollevi et al.*
213 -V Poor prognosis Chang et al.®
220 -1V Shorter survival Diep et al.®
73 I Shorter survival Choi et al.®
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Table 4. Microsatellite instability as a prognostic factor in colo-
rectal cancer

Number of ~ TNM Impact on

: . Reference
patients stage prognosis
607 -1V Favorable Gryfe et al.®
154 -V Favorable Samowitz et al.*
255 1l Favorable Wright et al.®
216 -1V Favorable Gafa etal.®
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Fig. 2. A model of the proposed role of MMR in 5-FU mediated cell
death and cell cycle responses.
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