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ABSTRACT Objective: To investigate the association between mRNA expression levels of nucleotide excision repair (NER) genes
and risk of the squamous cell carcinoma of head and neck (SCCHN) in northern Chinese population. Methods: 205 SCCHN patients and
176 cancer-free controls were recruited from northern part of China. The mRNA expression levels of five core NER genes were measured
by quantitative real-time PCR. The Chi-square test was used to evaluate differences in demographic variables between cases and controls.
Wilcoxon rank sum test were used to compare differences in the relative mRNA expression levels. The associations of NER genes mR-
NA expression levels with SCCHN risk were estimated by computing ORs and Cls from logistic regression analysis. To assess the im-
provement of SCCHN risk models, we compared the ROC curve among two risk models. Results: Compared with the controls, patients
had lower expression levels of DDB1 (P=0.075). After dividing the subjects by controls' quartiles of expression levels, we found an asso-
ciation between an increased risk of SCCHN and low DDB1 expression levels [adjusted ORs and 95% Cls: 1.90 and 1.02-3.54, 1.54 and
0.82-2.87, 1.88 and 1.00-3.52 for the 2nd - 4th quartiles, respectively, compared with the 1st quartile; Ptrend = 0.036]. The sensitivity of
the expanded model was significantly improved with the model including DDA/ expression levels and sex. Conclusion: Reduced DDBI
expression levels were associated with an increased risk of SCCHN in the northern Chinese population.
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Table 1 Distributions of demographic variables between SCCHN cases and controls
Variable Case (n=205) Control (n=176) p*
Age
Median (range) 62 (50-86) 60 (50-86)
< 60 98 (47.8) 89 (50.6) 0.591
> 60 107 (52.2) 87 (49.4)
Sex 0.624
Female 51 (24.9) 40 (22.7)
Male 154 (75.1) 136 (77.3)
Smoking <0.001
Never 70 (34.2) 80 (45.5)
Former 75 (36.6) 78 (44.3)
Current 60 (29.3) 18 (10.2)
Drinking 0.049
Never 67 (38.1) 54 (26.3)
Former 44 (25.0) 59 (28.8)
Current 65 (36.9) 92 (44.9)
SCCHN = 3 Fi ez
Note: *Chi-square tests for the distributions comparison of the demographic variables between cases and controls.
% 2 SCCHN #&fn3t884H NER £ [F mRNA FRixAHILLE
Table 2 Comparison of the mRNA expression levels of NER genes between the cases and controls
Mean + SD Median
Gene 4 pP*
Case Control Case Control
DDBI 18.39+ 2.16 17.88+ 2.42 18.12 18.12 -1.78 0.075
ERCCI 19.22+ 2.15 18.92+ 2.30 19.26 19.26 -1.15 0.250
ERCC2 21.49+ 222 21.20% 2.08 21.55 21.54 -1.21 0.226
ERCC4 21.85+ 2.15 21.69+ 2.41 21.85 21.85 -0.48 0.633
ERCC5 20.06+ 1.98 20.00+ 1.93 20.16 20.02 -0.24 0.809

SD = i Z ; SCCHN = L3 84% ; NER= #ZHF B BT H]{E & ; *Wilcoxon X FN#& 54 P {&, P value in Wilcoxon rank-sum tests;

Note: The expression levels of five NER genes were calculated by A Ct values, the smaller the A Ct represents the higher expression levels of the target

mRNA.

2.4 NER ERFE#ER K3 SCCHN B2 Hi &

KA ROC kT2 AUC AL, M =AKF Xt
DDBI mRNA Ff X} 357K ¥4 SCCHN & 955 XUFS: (1412 Wi (B
HEATITA o SERBARY (LA AR ) IR B P IR S 5
NER #:F#E A5 NER A9 mRNA AT A K, Fin_L
SERMASE AL v AR B 5 22 VR RS AL 5 38 BLVE AR L A
NER SEFEARAISRA AL AR . 5 RANE 1 s, 5 3R
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% 3 NER E[EH mRNA Rix/kFF0 SCCHN 5 BhitHI K F

Table 3 Logistic regression analysis of mRNA expression levels of NER genes in SCCHN cases and controls

NER Quantile mRNA Case Control
OR* (95% CI) P**
Genes Levels*** No. (%) No. (%)
DDBI < 16.03 32(15.6) 44 (25.1) 1.00 (Ref) 0.036
16.04-17.86 60 (29.3) 43 (24.6) 1.90 (1.02-3.54)
17.87-19.82 55(26.8) 45 (25.7) 1.54 (0.82-2.87)
>19.82 58 (28.3) 43 (24.6) 1.88(1.00-3.52)
ERCCI <1721 41(20.0) 44 (25.1) 1.00 (Ref) 0.156
17.22-18.71 51(24.9) 44 (25.1) 1.26 (0.69-2.31)
18.72-20.83 60 (29.3) 44 (25.1) 1.41 (0.78-2.55)
>20.83 53(25.9) 43 (24.7) 1.33(0.73-2.43)
ERCC2 < 19.42 41(20.2) 44 (25.3) 1.00 (Ref) 0.284
19.43-21.36 56 (27.6) 43 (24.7) 1.23 (0.67-2.25)
21.37-22.94 45(22.2) 43 (24.7) 0.98 (0.53-1.82)
>22.94 61 (30.1) 44 (25.3) 1.45 (0.8-2.46)
ERCC4 < 19.81 35(17.3) 44 (25.1) 1.00 (Ref) 0.421
19.82-21.48 60 (29.7) 43 (24.6) 1.82 (0.98-3.38)
21.49-23.67 57 (28.2) 44 (25.1) 1.61 (0.88-2.98)
>23.67 50 (24.8) 44 (25.1) 1.52 (0.81-2.84)
ERCCS < 18.49 48(23.4) 44 (25.3) 1.00 (Ref) 0.296
18.50-20.02 47(22.9) 43 (24.7) 1.02 (0.56-1.86)
20.03-21.51 59 (28.8) 44 (25.3) 1.26 (0.70-2.27)
>21.51 51(24.9) 43 (24.7) 1.15 (0.63-2.08)
NER = ZHERE {118 & ;SCCHN = L IAPSHR A7, OR = LB LL:Cl = A{EXE
*Adjusted for age, sex, smoking and alcohol status
**P value in trend test by continuous mRNA expression level
***Expression levels by quartile based on the quartile values of control subjects.
A B
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B 1 ROC #i%k
¥ :A: 81F DDBI mRNA 83} Rik7K FHIEEE AUC B ERIE(0.6447, P &4 0.255); B: SEMAERIF1 NER EE#&218EL, €3F DDBI Rik
KEFMERZEERNZE/EREEA{E AUC BUEERRE(0.663,P £ 0.046)
Fig.1 ROC Curve
Note: A: The AUC was insignificantly improved included the effect of DDB1 expression levels, compared with the model that did not (0.6447, P=0.255);
B: The AUC was significantly improved in the model that included the combined effect of DDB1 expression levels and the interaction with sex, compared
with the model that did not (0.663, P=0.046).
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