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The colorectal tumorigenesis involves the interaction between environmental and genetic
aterations. In this study, we further clarify this mechanism, i.e, the gene-environment
interaction, based on the previous study that early onset colorectal cancers (age of disease
onset less than 40 years old) tended to present with high fuquency microsatellite instability
(MSI-H), as compared with late onset counterparts (age of disease onset more than 60 years
old), with 29.4% and 6.3%, respectively (p 0.001). However, further tracing family history
showed that there was no significant difference between these 2 groups of patients, with the
incidence of a positive family history of cancer 17.4% and 14.3%, respectively (p=0.0859).
This result implied that the early-onset colorectal cancers in Taiwan result predominantly
from environmental rather than familial germline ateration. In the present study, we further
analyze early onset colorectal cancers with MSI-H. The experimental methods included



Western blotting of mismatch repair genes hMSH, and hMLH3, and dHPLC analysis, direct
sequencing, and hypermethylation analysis of hMLH; gene. We found that hMLH;protein was
negative in 63.0% (n=34), and hM SHprotein was negative in 3.7% (n=2), during the Western
blotting analysis. dHPLC and direct gene sequencing showed that genetic mutation of hMLH;
gene was present in 3 patients (5.6%), 28 (51.9%) of the remaining 31 patients presented with
hypermethylation on the promoter region of hMLH3, whereas the mechanism for altmations of
hMLH1 in the other 3 patients was unknown. This result implied that a subset of early onset
of colorectal cancer was through the carcinogenic pathway of MSI, and the hypermethylation
of hMLH; promoter represented a major mechanism for the presentation of MSI-H in the
early-onset colorectal cancers of Taiwan. Therefore, we concluded that environmental factors
might be more important than genetic factors for the tumorigenesis of early onset colorectal
cancer in Taiwan.
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. Comparisons of Family History and Molecular Biologic Features Between Younger
(<40 years) and Older ( 60years) Colorectal Cancer Patients

Younger Patients, n(%) Older Patients, n(%) p-value
13-19yrs 20-29yrs 30-39yrs
n=2 n=22 n=102 Total
Family History*
0 1 17 86 104 (82.5) 277 (85.7)
0 2 8 10( 7.9) 21( 6.5) 0.859
0 2 6 8( 6.4) 16 ( 5.0)
1 1 2 4( 3.2 9( 2.8)
MSl Satus*
MSS 0 9 66 75 (59.5) 108 (85.7)
MSI-L 1 3 10 14 (11.2) 10( 7.9)
MSI-H 1 10 26 37 (29.4) 8( 6.4) P<0.001
P53 Overexpression 1 7 41 49 (38.9) 67(53.2) P=0.023
K-ras Mutation 1 7 45 53 (42.1) 56 (44.4) 0.703
LOH of DCC
0 7 33 40 (31.8) 48 (38.1) 0.517
1 5 22 28 (22.2) 28 (22.2)
non-informative 1 10 47 58 (46.0) 50(39.7)

a. The total number of younger patients was 126, whereas the denominator of the older
patients for the analysis of family history and molecular biologic features was 323 and 126,
respectively.

b. Family history was graded as follows. 0= no family history of colorectal cancer or
extracolonic cancers related to hereditary nonpolyposis colorectal cancers (HNPCC), such
as endometrium, ovary, stomach, pancreas, ureter, and renal pelvis cancers; = relative
with HNPCC-related extracolonic cancers, = relative with colorectal cancer who does
not fulfill the modified Amsterdam criteria; and = nuclear family fulfills the modified
Amsterdam criteriafor HNPCC [22].

* Family history of cancer and MSI-H were significantly correlated with the younger
subcategories within the young age group of less than 40 years, with p=0.017 and p=0.015,
respectively, by Chi-square test.
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. Hypermethylation of hMLH1 promoter represents a major mechanism for the presentation
of MSI-H in the early-onset colorectal cancers of Taiwan (in submitting).



