
because there are no known colon cancer specific genes, and

carrying out a reproducible RT-qPCR requires numerous

validations due to issues of RNA degradation, PCR

inhibitors, template quality, biological replicas and issues of

sensitivity and specificity (36), the use of RT-qPCR has

been shown to result in a sensitive and specific measure for

developing diagnostic markers for CRC, particularly at the

early Dukes’ stages, by such an inclusive transcriptomic

approach (1) and present work.

Use of transcriptomic approach for molecular staging of colon
cancer. Although we have used relatively few patients, it is

evident from Figures 4 through 6 that this transcriptomic

approach could result in an improved molecular noninvasive

screening method for staging colon cancer patients over the

current histopathological procedures that use qualitative

parameters such as depth of tumor penetration,

histopathological grade of the tumor, presence of

lymphovascular invasion, and extracapsular extension

beyond the lymph nodes (37). Naturally, we need more

CRC patients to ascertain whether all Dukes' stages can be

routinely detected with higher sensitivity and specificity with

this approach than with current measures.

Differences between mutation and expression measurements in
feasibility assessments. To show how biological measurements

may be used to derive numerical values for feasibility,
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Table I. continued

S.T.A.R Medium RNA Later

Group HPRT IGF2 FLNA TGF‚igh CKS2 CSE1L DPEP1 KLKI0 CXCL3 HPRT IGF2 FLNA TGF‚igh CKS2 CSE1L DPEP1 KLKI0 CXCL3

CDs1 37.55 37.73 37.23 37.51 36.87 37.32 37.55 36.76 37.55 37.76 37.13 37.47 37.26 37.89 37.11 37.55 36.83 37.07

2 37.23 36.59 37.84 36.95 37.38 36.84 37.39 37.44 36.92 36.73 36.81 37.77 36.74 36.82 37.39 37.32 37.39 37.37

3 37.42 37.51 37.51 37.68 37.32 37.89 36.88 36.49 37.27 37.26 37.34 36.69 37.11 37.27 37.48 37.08 37.25 36.99

4 36.69 37.34 37.27 36.95 37.16 37.08 37.77 37.49 36.83 37.45 37.06 37.27 36.56 37.14 36.86 37.53 37.24 37.05

5 37.34 37.55 37.28 37.39 36.15 37.26 37.83 36.38 37.69 36.83 37.29 37.27 37.16 37.38 37.02 36.77 38.01 37.25

CDT1 36.69 36.45 36.29 36.77 36.55 37.18 36.69 37.21 36.93 36.55 36.74 36.08 37.03 36.48 37.07 36.84 36.39 37.02

aNo DNA added to reaction (negative control). This table was obtained from 35 individuals: 10 non-cancerous controls, 15 patients with colon cancer, 5 patients

with severe ulcerative colitis (UC), and 5 patients with Crohn's disease(CD). Ns1 (NT1) to Ns10 (NT10) , A stool (Tissue) from normal individuals 1 to 10; S0-

11 (T0-11) to SO-15 (T0-15)= Stool (LCM Tissue) from patients 1 to 5 with adenomatous colon polyp ≥ 1 cm (stage 0-1): S26 (T26) to S210 (T210) = Stool

(LCM Tissue) from colon carcinoma patients 6 to 10 (stage 2); S311 (T311) to S315 (T315) = Stool (LCM Tissue) from colon carcinoma patients 11 to 15 (stage

3); UCS1 (UCT1) =Stool (LCM Tissue) from first patient with severe UC: UCs2 to UCs5 = Stool from patients 2 to 5 with severe UC; CDs1 (CDT 1) = Stool

(LCM Tissue) from first patient with CD; CDS2 to CDS5 = Stool from patients 2 to 5 with CD. Samples were preserved in S.T.A.R® medium overnight at 4ÆC.

For RNALater®, preservation was carried out at 4ÆC for 27 h before RNA extraction.

Table II. Comparative CPs of gene expression in isolated colonocytes and stool samples from normal individuals and cancer patients.

Isolated colonocytes Stool samples

Group HPRT IGF2 FLNA TGF‚igh CKS2 CSE1L DPEP1 KLKI0 CXCL3 HPRT IGF2 FLNA TGF‚igh CKS2 CSE1L DPEP1 KLKI0 CXCL3

NegConta 37.36 36.48 37.79 37.83 37.55 36.49 37.57 36.49 36.33 37.32 37.07 37.55 36.69 36.88 37.22 36.98 37.36 37.11

NorC/S1 36.66 37.46 36.31 36.09 37.14 37.81 36.79 37.22 37.43 37.22 36.58 36.94 37.35 37.07 36.97 37.58 36.52 37.08

NorC/S2 37.48 37.29 37.03 37.42 37.77 36.92 37.25 37.43 36.87 36.99 37.22 37.11 36.79 37.14 37.61 36.83 37.18 37.36

C/S0-13 37.29 23.55 25.01 27.56 29.89 31.68 32.67 33.82 35.17 37.16 23.21 24.78 27.22 30.01 31.15 32.22 33.69 34.99

C/S0-14 36.79 24.01 25.11 27.87 30.03 31.58 32.91 33.79 35.01 37.52 23.69 25.09 27.59 29.37 30.99 33.02 33.83 35.15

C2/S25 37.22 22.84 23.59 25.17 26.55 27.99 29.15 31.02 31.68 37.11 22.92 23.66 25.07 26.14 28.02 29.07 30.89 32.33

C2/S26 36.79 22.41 23.36 25.48 26.89 27.69 29.09 30.87 31.99 37.07 23.04 23.57 25.61 26.55 27.89 29.18 30.71 31.87

C2/S27 37.37 22.15 23.75 25.08 26.33 27.45 29.57 30.51 31.44 36.78 22.45 23.49 25.45 26.11 27.61 29.26 30.43 32.04

C3/S38 37.26 19.45 21.36 24.68 25.78 26.89 28.58 29.41 30.99 37.11 19.23 21.42 24.52 25.61 26.71 28.42 29.13 30.84

C3/S39 36.15 19.51 21.11 23.98 25.43 26.76 28.43 29.32 31.03 37.82 18.98 21.33 24.09 25.33 26.19 28.21 29.45 30.88

C3/S310 37.09 18.98 21.79 23.35 25.13 26.35 28.27 29.67 31.27 37.31 18.75 21.44 23.67 25.63 26.69 29.01 29.59 31.46

aNo DNA added to reaction (negative control). This table was obtained from 10 individuals: 2 non-cancerous controls and 8 patients with colon cancer. NorC/S1

and NorC/S2=Isolated colonocytes/Stool from normal individuals 1 and 2; C0-1/S0-1 4 and C0-1/S0-1 5=Isolated colonocytes/Stool from patients 3 and 4 with

adenomatous colon polyp ≥1 cm (stage 0-1): C2/S2 5 to S/C27=Isolated colonocytes/Stool from colon carcinoma patients 5 to 7 (stage 2); C3/S3 8 to 10=Isolated

colonocytes/Stool from colon carcinoma patients 8 to 10 (stage 3). All samples were preserved overnight at 4ÆC in S.T.A.R® preservative before RNA extraction.




