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Abstract 
 

The cysteine-dependent aspartate-specific protease 8 (CASP8) is a key enzyme in the apoptosis and 

genetic polymorphisms in this gene have been reported to affect the gene expression and its enzymatic 

activity. A six-nucleotide insertion-deletion polymorphism (-652 6N ins/del, rs3834129) in the CASP8 

promoter has been shown to be associated with susceptibility to multiple cancers in the Asian populations. 

Here we report results of genotyping the CASP8 ins/del polymorphism in non-small cell lung cancer 

(NSCLC) cases and controls from Norway, all of which are of Caucasian origin. The overall odds ratio for 

NSCLC was 1.40 (95% CI, 0.95-2.06). When subjects were grouped according to gender, males carrying 

del/del genotype had an increased odds ratio for developing NSCLC with an OR of 1.61 (95% CI, 1.02-2.53, 

P=0.039). Somatic mutations of the TP53 gene in tumors were also analyzed and the results showed no 

interaction between alterations in TP53 and the CASP8 polymorphism. These results contradict a protective 

effect of this polymorphism on lung cancer as it has been reported in the Asian populations. The results are 

discussed in relation to population and exposure specific effects of this polymorphism.  
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1.  Introduction 

 

Smoking, exposure to occupational and 

environmental factors are the major causes of lung 

cancer, but genetic factors may play a role [1].  

The cysteine-dependent aspartate-specific 

proteases (CASPs) are important in apoptotic cell 

signaling [2]. CASP8 is a key enzyme in this 
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pathway and functional polymorphisms in the 

gene have been reported to affect gene expression 

and enzyme activity. 

Another and very important apoptotic 

signaling pathway is controlled by the TP53 gene. 

TP53 encodes a tumor suppressor protein which is 

activated to prevent carcinogenic effects of DNA 

damage caused by various DNA damaging agents 

and carcinogens [3]. Upon activation, TP53 

induces apoptosis, cell cycle arrest and promotes 

DNA repair. The importance of this protein is 

underlined by the fact the TP53 gene is mutated in 

more than half of NSCLC tumors and mutation of 

the gene is considered to be an early event in lung 

carcinogenesis [4]. 

A six-nucleotide insertion-deletion 

polymorphism (-652 6N ins/del, rs3834129) in the 

CASP8 gene promoter was recently described and 

reported to be associated with susceptibility to 

multiple cancers [5]. The del variant abolishes an 

Sp1 transcription factor binding site and was 

shown to be associated with decreased RNA 

levels, lower Caspase-8 enzyme activity and lower 

apoptotic activity in T lymphocytes. Further, this 

variant was found to be associated with almost 

25% reduced risk (per copy) of lung cancer in a 

Han Chinese population. The authors also 

reported a protective effect for the del variant in 

breast cancer in this Chinese population [5].  

Most of the studies on the effects of 

CASP8 polymorphisms in Caucasian populations 

have not found evidence for CASP8 variants to be 

genetic susceptibility markers for cancer. An 

analysis of 6N ins/del polymorphism in breast, 

colorectal and prostate cancer cases and controls 

did not show any influence of the del variant in 

these cancer types in several Caucasian 

populations [6-8].  

The CASP8 gene is important in regulation of 

the immune system through controlling the 

apoptosis of inflammatory T lymphocytes. We 

and others have previously shown that certain 

functional polymorphisms in the immune system 

genes coding for cytokines may predispose 

individuals to lung cancer [9,10]. To examine the 

hypothesis whether the ins/del polymorphism in 

CASP8 is a susceptibility marker for lung cancer, 

we conducted a case-control study among 

nonsmall cell lung cancer (NSCLC) cases and 

controls from Norway, all of which are smokers 

of Caucasian origin. 

 

2. Materials and methods 

 

The details of the ongoing lung cancer study 

(Table 1) and population have been recently 

published [11]. Briefly, lung cancer patients were 

admitted for surgery at the university hospitals in 

Oslo or Bergen between 1986 and 2001. 

Diagnosis of lung cancer was confirmed by two 

pathologists and NSCLC cases were enrolled in 

the study consecutively whenever practically 

feasible. Controls were recruited from a general 

health survey conducted by the National Health 

Surveys in the Oslo area (HUBRO) of the general 

population. The purpose of the surveys was to 

monitor the health status of the general 

population. A total of 440 smokers without any 

known history of cancer were randomly selected 

and frequency matched with the cases on age, 

smoking dose (pack-years) and sex. Cases and 

controls were interviewed by trained health 

personnel using questionnaires containing 

comparable information on demographic and 

lifestyle details. All subjects gave written consent 

to participate in the study which was approved by 

the Regional Ethical Committee. 

DNA was extracted from whole blood or 

normal lung tissue with standard proteinase K 

digestion and phenol/chloroform extraction. The 

CASP8 6bp -652 ins/del was genotyped by 

capillary fragment length analysis as described 

elsewhere [12]. A representative picture showing 

fragment analysis of three subjects with ins/del, 

del/del and ins/ins genotypes, respectively, is 

shown in Figure 1. There was 99% genotyping 

success rate in both cases and controls and no 

deviation from Hardy-Weinberg equilibrium was 

observed (P > 0.05). A 10% blinded replicate 

samples were re-genotyped with a concordance 

rate of 100%. There were 272 lung tumor 

specimens available for analysis of mutations in 

exons 4-9 of the TP53 gene. Mutational analysis 

was performed as described in a recent publication 

from our group [13].    

Differences in demographic variables, 

smoking and grouped genotypic frequencies 

between cases and controls were evaluated by 
2
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test and reported P values are two-sided with P 

<0.05 considered as significant. Odds ratios (ORs) 

and 95% confidence intervals (CIs) were 

estimated from unconditional logistic regression 

analyses using the SPSS (version 15.0) with age, 

sex and pack-years as covariates using ins/ins as 

reference. 

 

 

 

 
 

Figure 1. Representative flurogram from CASP8 genotyping showing ins/del heterozygote (top); del/del 

homozygote (middle) and ins/ins homozygote (bottom).   

 

3. Results 

 

The observed frequency of del variant was 

0.47 in controls and 0.51 in cases whereas the 

frequency of ins allele was 0.53 in controls and 

0.49 in cases, respectively (Table 2) and are in 

agreement with frequencies in other Caucasian 

populations [6,7]. Male subjects with homozygote 

del/del genotype had an increased risk of NSCLC 

with an odds ratio of 1.61 (95% CI, 1.02-2.53, P = 

0.039) after adjustment for age and smoking 

(Table 2). The OR for male subjects carrying at 

least one deletion allele (ins/del + del/del) was 

1.43 (95% CI, 1.0-2.06, P = 0.05). There was no 

association between CASP8 genotypes and 

NSCLC histological subtypes of adenocarcinoma, 

squamous cell carcinoma and large cell carcinoma 

(Table 2). The risk was neither modified by 

smoking dose, light smokers (≤20 pack-years), 

moderate smokers (>20≤40 pack-years) and heavy 

smokers (>40 pack-years) nor smoking status 

(current/former smokers, data not shown). 

TP53 mutational data for 272 lung tumors 

were analyzed. Lung cancer cases were grouped 

into two groups either having a TP53 mutation in 

the tumor or TP53 wild-type and the risk 

associated with the CASP8 genotypes was 

compared with healthy controls. The results 

showed no significant interaction between TP53, 
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CASP8 ins/del polymorphism and risk of NSCLC 

(Table 2). 

 

 

 

 

Table 1. Characteristics of lung cancer patients and healthy controls 

 

 

*
The two-sided P value was calculated from a 2x2 table using Pearson chi-square test.   

†
The two-sided P values were obtained from Wilcoxon’s non-parametric test for two independent groups. 

 

 

 

 

 

 

 

  

Parameter 
Cases  

N = 442 

 

Controls  

N = 440 

 

P 

 

Median age (min – max) 

Sex (male/female) 

Number of cigarettes per day 

Mean ± SD 

Median (min.-max) 

Total smoking years  

Mean ± SD 

Median (min.-max.) 

Total pack-years  

Mean  SD  

Median (min – max) 

 

TP53 status 

Mutated 

Wild-type 

Histological details 

Adenocarcinoma 

Squamous cell carcinoma 

Large cell carcinoma 

NSCLC (not classified otherwise) 

 

66 (31 – 85) 

325/116 

 

15.52 ± 8.21  

14.0 (2 – 60) 

 

41.07 ± 12.03 

42.00 (2 – 69) 

 

 

31.41  17.58  

28.50 (1 – 113) 

 

n = 272 (100%) 

151 (55.5%) 

121 (44.5%) 

n = 442 

159  

192  

71  

20 

 

60 (50 – 83) 

335/105  

 

14.59 ± 6.29  

15.00 (3 – 40) 

 

42.30 ± 8.45 

41.00 (15 – 65) 

 

 

31.18  15.07  

28.50 (5 – 84)  

 

 

 

0.40
* 

 

 

0.368
† 

 

 

 

0.501
† 

 

 

 

0.521
† 
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Table 2. Frequency of CASP8 polymorphism in NSCLC cases and controls   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

*
Four controls and five cases failed to yield genotype results. 

 
†
Odds ratios were calculated in an unconditional logistic regression model using the common genotype as reference 

(1.0). All ORs were adjusted for age, sex and smoking  (pack-years). P values (two-sided) were obtained from the 

same logistic regression by comparing frequency of heterozygotes or variant homozygotes with common 

homozygotes.CI, 
‡
95% confidence interval. 

Gene/polymorphism Controls/cases
* †

Odds ratio (95% CI)
‡  

 

CASP8 (-652 ins/del, rs3834129) 

ins/ins 

ins/del 

del/del 

ins/del+del/del 

Males 

ins/ins 

ins/del 

del/del 

ins/del+del/del 

Females 

ins/ins 

ins/del 

del/del 

ins/del+del/del 

TP53 mutated 

ins/ins 

ins/del 

del/del 

ins/del+del/del 

TP53 wildtype 

ins/ins 

ins/del 

del/del 

ins/del+del/del 

Adenocarcinoma 

ins/ins 

ins/del 

del/del 

ins/del+del/del 

Squamous cell  

ins/ins 

ins/del 

del/del 

ins/del+del/del 

Large cell 

ins/ins 

ins/del 

del/del 

ins/del+del/del 

 

 

125/107 

210/212 

101/118 

311/330 

 

104/80 

159/159 

69/80 

228/239 

 

32/27 

51/51 

21/38 

72/89 

 

125/35 

210/80 

101/33 

311/113 

 

125/23 

210/49 

101/40 

311/89 

 

125/38 

210/77 

101/43 

311/115 

 

125/45 

210/93 

101/51 

311/144 

 

125/21 

210/31 

101/18 

311/49 

 

 

1.0 

1.22 (0.87-1.70) 

1.40 (0.95-2.06)     

1.28 (0.93-1.75)      

 

1.0 

1.36 (0.92-1.99)  

1.61 (1.02-2.53) P=0.039     

1.43 (1.0-2.06)  P=0.050 

 

1.0 

0.71 (0.34-1.48) 

0.73 (0.33-1.62) 

0.72 (0.36-1.43) 

 

1.0 

1.31 (0.82-2.09) 

1.18 (0.68-2.06)     

1.27 (0.82-1.97)      

 

  1.0 

1.17 (0.66-2.06) 

1.89 (1.03-3.46) 

1.40 (0.83-2.38) 

  

1.0 

1.29 (0.79-2.09) 

1.46 (0.84-2.51) 

1.34 (0.85-2.12) 

 

1.0 

1.18 (0.75-1.86) 

1.48 (0.88-2.50) 

1.28 (0.83-1.95) 

 

1.0 

0.90 (0.49-1.65) 

0.92 (0.45-1.90) 

0.91 (0.51-1.60) 
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4. Discussion 

 

There was no main effect of the CASP8 

ins/del polymorphism on NSCLC but male 

subjects with homozygote del/del genotype had an 

increased risk of NSCLC. This is in contrast to the 

proposed protective effect of the del variant in 

lung cancer patients from the Chinese population 

[5]. Whether these sex differences are attributed to 

the inheritance of the del allele or differences in 

level of exposure to tobacco carcinogens is not 

known since men and women have different 

smoking habits. In our study population the 

cumulative smoking dose in terms of total life 

time pack-years was significantly higher in male 

cases and controls compared to female cases and 

controls (data not shown). Furthermore, sex 

differences in occupational exposure to 

carcinogens and life style factors such as alcohol 

consumption and diet may also affect the risk. 

Some studies suggest gender differences in lung 

cancer susceptibility being higher for females [14] 

whereas others do not support such a hypothesis 

[15,16].  

Another apoptotic pathway is regulated by 

the TP53 tumor suppressor gene and TP53-

deficient cells are resistant to apoptosis. There are 

variable reports on the effects of genetic variants 

of TP53 gene in relation to lung cancer 

susceptibility [17]. Furthermore, the interaction 

between CASP8 and TP53 genetic alterations has 

not been investigated. While somatic mutations of 

CASP genes are rare in lung tumors [18], TP53 

mutations are common and occur early during 

lung tumorigenesis [19]. The lack of any effect of 

the CASP8 polymorphism in a tumor genetic 

background where TP53 was somatically mutated 

could suggest a lack of interaction between TP53 

alterations and CASP8 ins/del polymorphism.  

The differential effects of this 

polymorphism in conferring susceptibility to lung 

cancer between the Asian and the European 

Caucasian populations could be due to several 

reasons. Firstly, genetic factors may vary between 

the Asian and the Caucasian populations as it is 

evident from several studies that the frequency of 

the del variant is almost two-fold higher in 

Caucasians [6,7]. Secondly, it is possible that 

exposure to the environmental factors such as 

indoor pollutions, infectious agents and life style 

factors may be different in the two populations 

[20]. Thirdly, the associations observed in the 

Chinese population may be unique to this study 

population and may not be replicated in other 

populations.  

With the sample size of 882 individuals we 

had more than 80% power to detect an OR of 1.5 

assuming co-dominant and recessive models, a 

two-sided test using α= 0.05 and a variant allele 

frequency of 0.47 observed in our population. 

This study included only subjects of Norwegian 

origin and the Norwegian population has a 

homogeneous European ancestry. It is therefore 

unlikely that the lack of any significant 

association is attributable to bias or population 

stratification. 

In conclusion, our results complement the 

results obtained from colon, breast and prostate 

cancer studies in various European populations 

indicating no role for CASP8 variants as cancer 

susceptibility markers in Caucasian populations. 
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