Identification of Importin 8 (IPO8) as the most accurate housekeeping gene for the clinicopathological analysis of lung specimens 
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Supplemental Table 1: Clinical characteristics of patients with lung cancer
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No |∆Ct| |∆Ct|

SET A 1

2.09 1.23

2

3.14 2.02

3

2.22 1.24

4

2.21 1.19

5

0.45* 0.45*

6

1.17 1.59

7

1.97 2.22

8

1.12 1.75

9

4.99 4.37

10

0.83* 0.06*

11

3.55 2.42

12

2.81 2.56

13

2.20 1.88

14

1.84 1.69

15

3.43 2.50

*: Negative values

Mean

2.27 1.81

SEM

0.31 0.26


Supplemental Table 2 Absolute values of ∆Ct (|∆Ct|=|Ct Normal-Ct Tumor|) of GAPDH and HPRT1 in paired lung clinical samples (Set A). Mean and Standard error of mean (SEM) were calculated.
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Supplemental Table 3 ANOVA test of three lung cancer patient microarrays (HuGene-FL, HG-U95A, HG-U133A). The raw datasets are publicly available at the website: www.affymetrix.com/products/arrays/index.affx. (*) p-values <0.05 were considered statistically significant.
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Supplemental Text 1. Correlation between endogenous control genes in lung tumor cell lines

The four strongest correlations (**p<0.01) (See supplemental Table 4, in bold) were found between RPLPO and ACTB (r=0.970), PPIA and ACTB (r=0.969), PPIA and HPRT (r=0.949), and GAPDH and POLR2A (r=0.944). In addition, we also evaluated the number of significant correlations (**p<0.01) of each gene among the sixteen others, in lung cell lines (See supplemental Table 5). We then classified the genes in three groups depending on the number of significant correlation (NC). The ones with very good and good numbers of significant correlation were: PPIA and ACTB (NC=11/16); HPRT1, GAPDH, RPLPO (NC=9/16); and 18S (NC=8/16). Those with bad significant correlation were: UBC (NC=7/16); PGK1, POLR2A (NC=6/16), GUSB, TBP (NC=5/16), and HMBS (NC=4/16). The last group included genes with the lowest NC, thus indicating the worse correlations with other reference genes: YWHAZ (NC=3/16); B2M (NC=2/16); IPO8 and TFRC (NC=1/16). 
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 Table 4 Correlation between sixteen reference genes in lung cancer cell lines.

Data are represented as coefficients (r-value) between each two housekeeping genes. HKG: housekeeping genes. (**) p-Values are considered significant when p<0.01.
Supplemental Table 5 Number of significant correlations (NC) (**p<0.01) of each gene over all the sixteen endogenous control genes in lung cancer cell lines.
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Supplemental Text S2. Correlation between endogenous control genes in normal and tumoral lung tissues

In Supplemental Table 6, correlations between endogenous control genes in lung tissues are represented as coefficients (r-value). Most of endogenous control genes were strongly correlated. The strongest correlations (**p<0.01) (Table S5, in bold) were between IPO8 and ACTB (r=0.981), PPIA and RPLPO (r=0.969), POLR2A and 18S (r=0.962), IPO8 and POLR2A, PPIA and HMBS, GAPDH and PGK1 (r=0.957), HPRT and GAPDH (r=0.956), PPIA and POLR2A (r=0.954), and PPIA and PGK1 (r=0.953). The evaluation of the numbers of significant correlation (**p<0.01) of each gene among the sixteen others in lung tissues (See Supplemental Table 7) revealed two groups of genes. Except for three genes, all the others exhibited very good or good NC, ranging from 14/16, to 11/16. The best one was IPO8 (NC=14/16). PPIA, ACTB, HMBS, POLR2A, 18S, and RPLPO had NC=13/16; HPRT, PGK1, TBP, and YWHAZ: NC=12/16; and finally, GAPDH and UBC, NC=11/16. However, the group with the worse numbers of significant correlation was: B2M and TFRC (NC=3/16), and GUSB (NC=1/16).

Consequently, this analysis shows that IPO8, 18S, ACTB, POLR2A, PPIA, HMBS, and RPLPO exhibit a strong correlation expression among them (r=0.981-0.953) as well as high numbers of significant correlations (NC=14-13 over the sixteen genes). 
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 Table 6 Correlation between sixteen reference genes in lung cancer tissues.

Data are represented as coefficients (r-value) between each two housekeeping genes. HKG: housekeeping genes. (**) p-Values are considered significant when p<0.01.

Supplemental Table 7 Number of significant correlations (NC) (**p<0.01) of each gene over all the sixteen endogenous control genes in lung cancer tissues.
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SET A

1 F 37 Squamous Cell Carcinoma IB Yes

2 F 52 Adenocarcinoma IB No

3 M 75 Squamous Cell Carcinoma IA Yes

4 M 58 Adenocarcinoma IA Yes

5 F 71 Adenocarcinoma IB No

6 F 54 Adenocarcinoma IIIB No

7 M 55 Squamous Cell Carcinoma IA Yes

8 M 60 Squamous Cell Carcinoma IA Yes

9 M 70 Squamous Cell Carcinoma IIB No

10 F 73 Adenocarcinoma IIB No

11 M 50 Squamous Cell Carcinoma IB Yes

12 M 58 Squamous Cell Carcinoma IA Yes

13 F 71 Adenocarcinoma IB No

14 M 60 Squamous Cell Carcinoma IIIB Yes

15 M 69 Squamous Cell Carcinoma IB Yes

SET B

16 M 54 Squamous Cell Carcinoma IB Yes

17 M 53 Squamous Cell Carcinoma IB Yes

18 M 67 Squamous Cell Carcinoma IB Yes

19 M 52 Adenocarcinoma IIIA Yes

20 M 71 Adenocarcinoma IA Yes

21 M 48 Adenocarcinoma IIA Yes

SET C

22 M 75 Squamous Cell Carcinoma IB Yes

23 M 52 Adenocarcinoma IB Yes

24 F 59 Adenocarcinoma IB No

25 M 68 Squamous Cell Carcinoma IIIA Yes

26 M 73 Squamous Cell Carcinoma IIIA Yes

27 M 74 Squamous Cell Carcinoma IIIA Yes

28 M 78 Adenocarcinoma IB No

29 F 66 Squamous Cell Carcinoma IB Yes

30 M 70 Adenocarcinoma IB U

31 M 66 Squamous Cell Carcinoma IB Yes

32 M 75 Adenocarcinoma IIIA Yes

33 M 63 Adenocarcinoma IB Yes

34 M 60 Adenocarcinoma IB U

35 M 87 Squamous Cell Carcinoma IB Yes

36 M 75 Squamous Cell Carcinoma IIIA U

37 M 63 Adenocarcinoma IB Yes

U: Unknown



