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Objective: We aimed to explore the impacts of the rs776746 polymorphism in the CYP345
gene and smoking on the prognosis of non-small-cell lung cancer (NSCLC).

Materials and methods: Our study enrolled 104 early NSCLC patients undergoing surgery
and 107 advanced NSCLC patients undergoing chemotherapy, hospitalized between December
2009 and December 2012 at the First Affiliated Hospital of Liaoning Medical University. All
subjects with complete follow-up data were pathologically diagnosed. The rs776746 poly-
morphism and different genotypes (*1/*1, *1/*3, and *3/*3) were identified by polymerase
chain-reaction restriction fragment-length polymorphism.

Results: Clinical response to chemotherapy in NSCLC patients with *1/*1 + *1/*3 genotypes
were significantly worse than in those with the *3/*3 genotype (17.78% vs 56.45%, P<<0.001),
and after Bonferroni adjustment, the differences still showed significance (P <0.01). The mortal-
ity risk of NSCLC patients undergoing chemotherapy with the *3/*3 genotype was 0.617 times
those with *1/*1 + *1/*3 genotypes (relative risk [RR] 0.617, 95% confidence interval [CI]
0.402-0.948; P=0.028), while the mortality risk of smoking patients was 1.743 times greater
than that of nonsmoker patients (RR 1.743, 95% CI 1.133-2.679; P=0.042). Furthermore,
a 3.087-fold mortality risk was found in NSCLC patients undergoing surgery with the *3/*3
genotype compared with those with *1/*1 + *1/*3 genotypes (RR 3.087, 95% CI 1.197-7.961;
P=0.020). In NSCLC patients undergoing surgery, the mortality risk of smokers was 1.896 times
greater than nonsmokers (RR 1.896, 95% CI 1.040-3.455; P=0.037).

Conclusion: Our study demonstrated that the CYP3A45 rs776746 polymorphism and smoking
may influence the prognosis of NSCLC patients undergoing chemotherapy and surgery.
Keywords: cytochrome P450 3A5, non-small-cell lung cancer, smoking, polymorphism,
prognosis, chemotherapy, surgery

Introduction

With its high incidence and mortality, lung cancer has been one of the most frequent
malignant cancers worldwide for several decades.! In 2008, more than 1.6 million
individuals were diagnosed with lung cancer, which comprised 13% of all newly
diagnosed cancer.? Of the subtypes of lung cancer, non-small-cell lung cancer
(NSCLC) which consists of two main histological types — squamous cell carcinoma
and adenocarcinoma — accounts for approximately 85% of new cases.** The geographic
epidemic of lung cancer has been caused by cigarette smoking to some extent, and
approximate 80%—90% of lung cancers, predominantly NSCLC, are likely attributed
to cigarette smoking.’ Lung cancer incidence is increasing in the People’s Republic
of China and several Asian and African countries in which the prevalence of tobacco
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consumption continues to either increase or remain sta-
ble.® Although combined therapies are available for the
management and treatment of NSCLC, the majority of
patients undergo recurrence because of its high metastasis
and invasion.” The 5-year survival rate of NSCLC remains
poor, with an estimated rate of only 2.5% in the advanced
stage.® In the early stage of NSCLC, surgery offers a
relatively high possibility of cure if a complete resection is
conducted, and a 5-year survival rate of approximately 75%
might be expected,” while for advanced NSCLC patients
chemotherapy was recently accepted as the standard treat-
ment strategy.'’

Although exposure to tobacco smoke is the leading
risk factor, the development of NSCLC seems to be the
result of a complex interaction between genetic factors
and environmental exposures.!" Cytochrome P450 (CYP)
is involved with heme-containing monooxygenases that
feature in drug clearance or biotransformation in vivo, in
which the CYP3A enzymes participate in most of the CYP
activity and catalyzes oxidation of xenobiotics, including
toxins, carcinogens, and drugs.'>!* Of all members of the
CYP3A subfamily, CYP3AS5 represents the majority of
the CYP3A activity in the lungs, with high expression in
bronchial glands, bronchial and alveolar epithelial cells,
and alveolar macrophages.'* The CYP345 gene is located
on chromosome 7p21.1, spanning approximately 32 kb in
length within the CYP34 gene cluster.'® Using a comparative
genomics approach together with sequence-based neutral-
ity testing, Polimanti et al provided evidence of positive
selection on the derived allele of the functional rs776746
(CYP345*3) in non-African populations and significant
correlation of its allelic frequency with distance from the
equator.'® A recent meta-analysis on associations between
CYP3A5*3 and diseases was performed, in which eight stud-
ies were conducted in Asian populations and seven studies
in Caucasian populations.'’

The lungs are commonly exposed to all kinds of xeno-
biotics or inhaled exogenous carcinogens, many of which
are likely to correlate with the development of NSCLC.!
CYP3AS5 plays a crucial role in the oxidative biotransformation
ofthe exogenous carcinogens, including tobacco smoke, the
endogenous compounds (such as steroids and progesterone),
and pharmaceutical drug metabolism." However, currently
there have been few studies to investigate the direct
correlations of the CYP3A45 genetic polymorphism, smoking,
and NSCLC. Therefore, we conducted a study that aimed to
explore the impacts of the rs776746 polymorphism in the
CYP3A45 gene and smoking on the prognosis of NSCLC.

Materials and methods

Subjects

Our study enrolled 104 early NSCLC patients undergoing
surgery and 107 advanced NSCLC patients undergoing
chemotherapy, hospitalized between December 2009 and
December 2012 in the First Affiliated Hospital of Liaoning
Medical University. All patients had measurable tumor
focuses by computed tomography and showed normal
results in routine blood tests, liver and kidney function,
and electrocardiography. Patients with clinical metasta-
sis and preoperative chemotherapy or radiotherapy were
excluded from the current study. No patients were related.
Peripheral venous blood (5 mL) was obtained from each
subject, followed by anticoagulation using ethylenedi-
aminetetraacetic acid. Then, the blood samples were stored
inside a refrigerator at —80°C. This study was approved
by the ethics committee of the First Affiliated Hospital of
Liaoning Medical University. All eligible patients provided
written informed consent, and this study was conducted on
the basis of ethical principles stated in the Declaration of
Helsinki.?

SNP detection

DNA was extracted with a Wizard DNA kit (Promega
Corporation, Fitchburg, WI, USA). The purity of DNA samples
was determined by ultraviolet spectrophotometry with with opti-
cal density at 260 nm (OD,))/OD,, of more than 1.7, which was
qualified for polymerase chain reaction (PCR) amplification and
restriction-enzyme reaction. Before the PCR was performed, the
DNA sample was stored at —20°C. The rs776746 polymorphism
inthe CYP3A5 gene was identified by PCR restriction fragment-
length polymorphism in a volume of 50 pLL containing 0.05 U/uL
Taq DNA polymerase, 4 mmol/L MgCl,, 0.4 mmol/L each of the
dNTPs (dATP, dCTP,dGTP, and dTTP), 0.4 umol/L of forward
primer, 0.4 umol/L of reverse primer, 2 ng of template DNA,
and double-distilled water. All PCR reactions were carried out as
follows: predenaturation at 94°C for 5 minutes, denaturation at
94°C for 30 seconds, annealing at 55°C for 30 seconds, extension
at 72°C for 1 minute, with a total of 35 cycles, followed by the
final extension at 72°C for 7 minutes. The primers used in the
PCR were synthesized by Invitrogen products (Thermo Fisher
Scientific, Waltham, MA, USA), and were used as follows:
forward, 5'-CATCAGTTAGTAGACAGATGA-3" and reverse,
5-GGTCCAAACAGGGAAGAAATA-3". PCR amplification
products (20 uL) were digested with Dde I enzyme, followed by
4 hours of incubation at 35°C. The 2% agarose gel electropho-
resis was carried out at 100 mV for 40 minutes for observation,
and the image was recorded.
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Figure | Electrophoretogram of polymerase chain reaction (PCR) products after enzyme digestion.
Notes: M, marker; lane |, PCR products (200 bp); lanes 2 and 3, CYP3A5*|/*| genotype; lane 4, CYP3A5*|/*3 genotype; lane 5, CYP3A5*3/*3 genotype.

After enzyme digestion, 129 bp and 71 bp existed in the
wild-type *1/*1 of the CYP3A5 gene; 129 bp, 107 bp, 71 bp,
and 22 bp in the heterozygous *1/*3; and 107 bp, 71 bp, and
22 bp in the mutant *3/*3. The electrophoretogram of PCR
products after enzyme digestion is presented in Figure 1.

Data collection

Clinical data of the patients were recorded, including admis-
sion number, name, sex, age, address, telephone, diagnosis,
histological type, staging (TNM [tumor, node, metastasis] or
I/II/III/TV), smoking status, Eastern Cooperative Oncology
Group (ECOG) performance status (PS) score, the presence
or absence of measurable tumor focus, operation situation,
radiotherapy history, chemotherapy plan after preliminary
diagnosis, chemotherapy-effective rate after preliminary
diagnosis, operation date, date of death, patients’ condition,
and time of metastasis. Patients receiving chemotherapy were
all given paclitaxel-based chemotherapy with 135 mg/m? of
paclitaxel per day, the short-term effects of which were ana-
lyzed every two cycles according to the Response Evaluation
Criteria in Solid Tumors, including complete response,
partial response, stable disease, and progressive disease.’!
Time of assessment for patients was in complete agree-
ment, and effective rate of chemotherapy = number of
(complete response patients + partial response patients)/all
patients xX100%.

Follow-up

The overall survival and prognosis of patients were followed
up every 6 months by telephone between December 2009
and December 2013, with death as an outcome event. Lost
cases were defined as patients undergoing one chemotherapy
treatment, which were lost to follow-up, and all were out
of statistical analysis. Every investigator was trained by
the Teaching and Research Section of the First Affiliated
Hospital of Liaoning Medical University.

Statistical analysis

Statistical analysis was performed in SPSS 18.0 software
(SPSS Inc., Chicago, IL, USA). Hardy—Weinberg equi-
librium was used to test the genotype distribution of the
CYP3A5 gene; the y° test to analyze the correlations between
different genotypes and the clinical outcomes of NSCLC
patients undergoing chemotherapy or surgery, which was
further adjusted using Bonferroni correction with P <0.05
considered as statistical significance; Kaplan—Meier (log-
rank test) to evaluate the risk factors of survival in NSCLC
patients; and odds ratio (OR) with 95% confidence interval
(CI) in the logistic regression model to calculate relative
risk (RR). All statistical examinations were two-sided, with
statistical significance taken as P<<0.05.

Results

Baseline characteristics

According to case investigation and follow-up, among 231
NSCLC patients, 104 (male 72, female 32) had been given
surgery, with a mean age of 59.1£9.9 years. Briefly,
among 104 patients (smokers 51, nonsmokers 53), 36 had
squamous cell carcinoma, 54 had adenocarcinoma, eleven
had other types, and three had undifferentiated type, and
TNM classification with evidence of 31 of stage I, 49 of
stage 11, and 24 of stage IIIA. Additionally, 107 (male 73,
female 34) had undergone chemotherapy, with a mean age
of 58.9£10.3 years. These 107 patients (smokers 59, non-
smokers 48) consisted of squamous cell carcinoma (n=35),
adenocarcinoma (n=55), other types (n=3), and undifferenti-
ated type (n=14), and their TNM classification was presented
as stage IIIA (n=5), stage I1IB (n=31), and stage [V (n=71).
The remaining 20 patients were lost to follow-up not included
in our statistical analysis. The baseline characteristics of
subjects are summarized in Table 1. There was no significant
difference in age, sex, ECOG PS, or smoking status between
the surgery group and chemotherapy groups (all P>0.05),
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Table | Baseline characteristics of patients with non-small-cell
lung cancer in the present study

Clinicopathological Surgery Chemotherapy  P-value
parameters (n=104) (n=107)
Age (years), mean = SD 59.149.9 58.9+10.3 0.889
Sex, n (%) 0.883
Male 72 (69.2) 73 (68.2)
Female 32 (30.8) 34 (31.8)
Histological type, n (%) 0.009
SCC 36 (34.6) 35(32.7)
ADC 54 (51.9) 55 (51.4)
Other 11 (10.6) 3(2.8)
Undifferentiated types 3 (2.9) 14 (13.1)
TNM, n (%) <0.001
| 31 (29.8) -
Il 49 (47.1) -
A 24 (23.1) 54.7)
1B - 31 (29.0)
\% - 71 (66.4)
ECOG PS, n (%) 0.683
0-1 102 (98.1) 103 (96.3)
=2 2 (1.9) 43.7)
Smoking status, n (%) 0410
Nonsmoker 53 (51.0) 48 (44.9)
Smoker 51 (49.0) 59 (55.1)

Abbreviations: SD, standard deviation; SCC, squamous cell carcinoma; ADC,
adenocarcinoma; TNM, tumor, node, metastasis; ECOG, Eastern Cooperative
Oncology Group; PS, performance status.

while histological type (P=0.009, P =0.045) and TNM stag-
ing (P<<0.001, P_<0.01) exhibited significant differences.

Genotype distribution of CYP3A5

rs776746 polymorphism

The distributions of CYP345 genotypes in NSCLC patients
undergoing chemotherapy and surgery are shown in Table 2.
There was no difference in the frequencies of CYP3A45 geno-
types and allele between NSCLC patients undergoing chemo-
therapy and NSCLC patients undergoing surgery (all P>0.05).
The distributions of genotypes in these two groups were not
associated with sex, age, histological type, TNM staging,
ECOG PS score, or smoking status (all P>0.05) (Table 3).

Table 2 Distribution of the CYP3A5 rs776746 genotype in
patients with non-small-cell lung cancer

CYP3A5 rs776746 polymorphism and
clinical response to chemotherapy in
NSCLC patients

The nonmutated homozygote group (*1/*1 + *1/*3) showed
a significantly worse clinical response to chemotherapy
than the mutated homozygote group (*3/*3), which was
statistically significant (17.78% [eight of 45] vs 56.45% [35
of 62]; P<0.001, P_<0.01). As shown in Table 4, chemo-
therapy was more effective in the mutated homozygote group
(*3/*3) compared with the nonmutated homozygote group
(*1/*1 4+ *1/*3) (probability 1 vs 0.167,95% CI10.067-0.416;
P<0.001, P <0.01). Furthermore, our study suggested
that clinical response to chemotherapy in stage III patients
was notably higher than stage IV patients (OR 3.741, 95%
CI 1.612-8.685; P=0.003; P =0.021), and clinical response
to chemotherapy was not relevant to age, sex, histological
type, chemotherapy plan, ECOG PS score, or smoking status
(all P>0.05).

CYP3A5 rs776746 polymorphism and
overall survival of NSCLC patients

undergoing chemotherapy

A total of 92 NSCLC patients (43.6%) died, with 33.7 months
of median overall survival. Of these 92 dead patients, 59
had undergone chemotherapy, with 18.4 months of median
overall survival. The overall survival of patients undergoing
chemotherapy with the *3/*3 genotype was significantly
longer compared with those with *1/*1 + *1/*3 (22.6
[16.4-28.8] vs 14.4[10.9-17.9], P=0.042) (Figure 2A). The
mortality risk of patients undergoing chemotherapy with the
*3/*3 genotype was 0.617 times of those with *1/*1 + *1/*3
(95% CI 0.402-0.948, P=0.028) suggesting that the *3/*3
genotype reduced the mortality risk for NSCLC patients
undergoing chemotherapy. As shown in Figure 2B, the
median overall survival of smoking patients was significantly
shorter than nonsmoking patients (16.8 [15.0-18.6] vs 24.4
[15.8-33.0], P=0.042), and smoking increased the mortality
risk of NSCLC patients undergoing chemotherapy by 1.743
times (95% CI 1.133-2.679). After smoking-stratification
analysis for the patients undergoing chemotherapy, the
overall survival of nonsmoking patients with the *3/*3
genotype was significantly longer compared with those with
*1/%1 4+ *1/*3 (P=0.010), while other stratification analyses
based on clinical outcomes did not detect the correlation of
genotypes with overall survival (all P>0.05) (Table 5 and
Figure 2C).

Genotypes Surgery Chemotherapy
(n=104) (n=107)

CYP3A5-6986A/G
CYP3A5*1/*] 10 (9.6) 11 (10.3)
CYP3A5*1/%3 34 (32.7) 34 (31.8)
CYP3A5*3/%3 60 (57.7) 62 (57.9)
CYP3A5*| 54 (26.0) 56 (26.2)
CYP3A5*3 154 (74.0) 158 (73.8)
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Table 3 The association between the CYP3A5 rs776746 polymorphism and clinicopathological characteristics in non-small-cell lung

cancer
Clinicopathological Surgery (n=104) P-value Chemotherapy (n=107) P-value
parameters ] /%3 #3/%3 k] ] * /43 *3/%3
Age (years), n (%) 0.540 0.707
=55 6 (10.5) 16 (28.1) 35(61.4) 6 (10.6) 20 (35.1) 31 (54.4)
<55 4 (8.5) 18 (38.3) 25 (53.2) 5(10.0) 14 (28.0) 31 (62.0)
Sex, n (%) 0.973 0.944
Male 79.7) 24 (33.3) 41 (56.9) 8 (11.0) 23 (31.5) 42 (57.5)
Female 3(8.8) 10 (29.4) 19 (55.9) 3(8.8) 11 (32.3) 20 (58.8)
Histological type, n (%) 0.716 0818
SCC 3(83) 12 (33.3) 21 (58.3) 3 (8.6) 11 (31.4) 21 (62.9)
ADC 4(7.4) 17 (31.5) 33 (61.1) 4(7.2) 17 (30.9) 34 (61.8)
Other 2 (18.2) 4 (36.4) 5 (45.5) 1 (33.3) 1 (33.3) 1 (33.3)
Undifferentiated types I (33.3) 1 (33.3) I (33.3) 2(14.3) 4 (28.6) 8 (57.1)
TNM, n (%) 0.960 0.921
| 3(9.7) 9 (29.0) 19 (61.3) - - -
] 5(10.2) 18 (36.7) 26 (53.1) - - -
A 2 (8.3) 7 (29.2) 13 (54.2) 1 (20.0) 1 (20.0) 3 (60.0)
[1]13] - - - 3(9.7) Il (35.5) 17 (54.8)
v - - - 7(9.9) 22 (31.0) 42 (59.1)
ECOG PS, n (%) 0.817 0.612
0-1 10 (9.8) 33 (32.3) 59 (57.8) 10 (9.7) 33 (32.0) 60 (58.3)
=2 0 (0.0) 1 (50.0) I (50.0) | (25.0) 1 (25.0) 2 (50.0)
Smoking status, n (%) 0.961 0.810
Nonsmoking 5(9.4) 18 (34.0) 30 (56.6) 4 (8.3) 15 (31.25) 29 (60.4)
Smoking 5(9.8) 16 (31.4) 30 (58.8) 7(11.9) 19 (32.2) 33 (55.9)

Abbreviations: SCC, squamous cell carcinoma; ADC, adenocarcinoma; TNM, tumor, node, metastasis; ECOG, Eastern Cooperative Oncology Group; PS, performance
status.

Table 4 Relevant factors influencing the efficacy of chemotherapy in advanced non-small-cell lung cancer patients who had undergone
chemotherapy, by univariate analysis

Clinicopathological n Effective rate of OR (95% CI) P-value

factors chemotherapy (%)

Age, years
=55 76 39.5 (30/76) 0.903 (0.386-2.111) 0.831
<55 31 41.9 (13/31) 1.00

Sex
Male 73 38.4 (28/73) 0.788 (0.345-1.799) 0.673
Female 34 44.1 (15/34) 1.00

Histological type
SCC 35 40.0 (14/35) 0.983 (0.278-3.478) 1.000
ADC 55 40.0 (22/55) 0.889 (0.271-2.917) 1.000
Other 3 333 (113) 0.667 (0.048-9.195) 1.000
Undifferentiated types 14 42.9 (6/14) 1.00

TNM
1] 36 61.1(22/36) 3.741 (1.612-8.685) 0.003
v 71 29.6 (21/71) 1.00

ECOG PS
0-1 103 39.8 (41/103) 0.661 (0.089-4.885) 1.000
=2 4 50.0 (2/4) 1.00

Smoking status
Nonsmoking 48 39.6 (19/48) 0.956 (0.439-2.079) 1.000
Smoking 59 40.7 (24/59) 1.00

CYP3A5 rs776746
FIEL+ %143 45 17.78 (8/45) 0.167 (0.067-0.416) <0.001
*3/%3 62 56.45 (35/62) 1.00

Abbreviations: OR, odds ratio; Cl, confidence interval; SCC, squamous cell carcinoma; ADC, adenocarcinoma; TNM, tumor, node, metastasis; ECOG, Eastern Cooperative
Oncology Group; PS, performance status.
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Figure 2 The comparison of overall survival in non-small-cell lung cancer patients undergoing chemotherapy.
Notes: (A) Overall survival in different genotypes (P=0.042); (B) overall survival in smoking and nonsmoking patients (P=0.042); (C) overall survival in different genotypes

for nonsmoking patients (P=0.010).

CYP3A5 rs776746 polymorphism and
overall survival of NSCLC patients
undergoing surgery

Among 92 dead patients, 33 (31.7%) had surgery, with
57.6 months of median overall survival. NSCLC patients

undergoing surgery with the *3/*3 genotype had shorter
overall survival than those with *1/*1 + *1/*3 (16.6 [3.3—
39.9] vs 57.6 [39.5-75.7], P=0.009) (Figure 3A), indicating
that the *3/*3 genotype was a risk factor for these patients,
with a mortality risk 3.087 greater than *1/*1 + *1/*3

Table 5 Association between the CYP3A5 rs776746 polymorphism and overall survival in advanced non-small-cell lung cancer patients

who had undergone chemotherapy, by smoking-stratification analysis

Stratification n MST (months), mean (95% CI) P-value HR (95% Cl)* P-value®
factors KL+ %153 *3 3
Smoking
Yes 59 15.4 (9.6-18.4) 18.5 (12.0-25.0) 0.272 0.412 (0.225-0.754) 0.004
No 48 16.4 (9.8-23.0) 27.7 (22.7-32.7) 0.010

Note: *Adjustment for other clinical factors.
Abbreviations: MST, median survival time; HR, hazard ratio; Cl, confidence interval.
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Figure 3 Risk factors of overall survival for non-small-cell lung cancer patients undergoing surgery.
Notes: (A) Overall survival in different genotypes (P=0.009); (B) overall survival in smoking and nonsmoking patients (P=0.013); (C) overall survival in different genotypes

for smoking patients (P=0.018).

(95% CI1.197-7.961, P=0.020). As shown in Figure 3B, smok-
ing was also a risk factor for the patients undergoing surgery
(P=0.013), with a mortality risk 1.896 greater than nonsmoking
(95% CI 1.040-3.455, P=0.037). After smoking-stratification

analysis for NSCLC patients undergoing surgery, smoking
patients with *1/*1 + *1/*3 has significantly longer overall
survival than those with the *3/*3 genotype, which showed
statistical significance (P=0.018) (Table 6 and Figure 3C).

Table 6 The association between the CYP3A5 rs776746 polymorphism and overall survival in the early non-small-cell lung cancer

patients after surgery, by smoking-stratification analysis

Stratification n MST (months), mean (95% CI) P-value HR (95% CI)* P-value®

factors KL 413 *3 %3

Smoking
Yes 53 45.6 (39.3-51.9) 11.4 (10.1-12.7) 0.018 3.438 (1.035-11.422) 0.044
No 51 63.1 (38.3-87.9) 57.6 (37.5-77.7) 0.423

Note: *Adjustment for other clinical factors.

Abbreviations: MST, median survival time; HR, hazard ratio; Cl, confidence interval.
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Discussion

In the current study, the impact of the rs776746 polymor-
phism in the CYP345 gene and smoking on the prognosis
of NSCLC was evaluated. Our results showed that the dis-
tribution frequencies of the CYP345*3/*3 genotype were
57.7% and 57.9% in NSCLC patients undergoing surgery and
patients undergoing chemotherapy, respectively, suggesting
that the CYP3A45%*3/*3 genotype is possibly correlated with
the development of NSCLC, which was consistent with
Islam et al.??

One of our findings indicated that the CYP345%3/*3
genotype was a risk factor for survival for NSCLC patients
undergoing surgery whose mortality risk was significantly
greater than those with *1/*1 + *1/*3, especially for smok-
ing patients. The CYP345%*3 (rs776746) polymorphism has
a direct impact on CYP3AS activity, and people are either
functional expressers of CYP3AS5, carrying at least one
CYP345*1 allele, or are functional nonexpressers if they
have the mutant allele of CYP345.2 The CYP3A5 enzyme
is involved with the catalysis of oxidation for xenobiotic or
exogenous carcinogens.* *1/*1 + *1/*3 led to comparatively
high levels of CYP3AS5 expression, while the *3/*3 genotype
was relevant to the loss of CYP3AS5 expression, which may
account for the accumulation of xenobiotics or endogenous
steroids within various tissues.** The mutant CYP345%3/*3
genotype reduced messenger RNA-expression levels and
then decreased the activity of the CYP3AS enzyme, result-
ing in drug toxicity as well as subsequent DNA damage.”
Tobacco smoke contains 70 kinds of exogenous carcinogens
as substrates of CYP3AS5, and may induce oxidation of
xenobiotics, causing severe impairment to cellular macro-
molecules.?® However, with decreased CYP3A5 activity,
the oxidation and biotransformation of carcinogens caused
by smoking in vivo weakened, as reflected in our result that
smoking was a risk factor for NSCLC patients undergoing
surgery with a mortality risk 1.896 times greater than in
nonsmoking patients. Parsons et al reported that exposure
to tobacco triggers mutagenesis resulting in the progression
of NSCLC, and constant smoking enhanced recurrence and
mortality in the early stage of NSCLC patients.?’

Another finding in our study was that the mutant
homozygote CYP3A45*3/*3 genotype can reduce mortality
risk and then increase overall survival for nonsmoking
NSCLC patients undergoing paclitaxel-based chemotherapy.
Paclitaxel is a cytotoxic agent that is currently available
for the treatment of aggressive NSCLC, and its metabo-
lism is largely mediated through CYP3AS, CYP3A4, and
CYP2C8.22° The CYP3A45 genotype and expression levels

of its protein play a significant role in the promotion of
drug metabolism.*® As mentioned earlier, the CYP345%*3/*3
genotype is correlated with enzyme-activity reduction, and
enzyme activity may be merely half when compared with
those carrying at least one wild-type allele (*1/*1 + *1/*3),
thereby the metabolic rate of some drugs is lowered.?! In
our study, for nonsmoking NSCLC patients undergoing
chemotherapy, chemotherapy was more effective to those
carrying with the CYP345*3/*3 genotype, due to their
decreased paclitaxel metabolism. Leskela et al also revealed
the impact of the CYP3A5 polymorphism on the metabolism
and pharmacokinetics of paclitaxel.*?

It is concluded that the CYP345 rs776746 polymor-
phism and smoking may influence the prognosis of NSCLC
patients undergoing chemotherapy and surgery. Our study
demonstrated that the *1/*1 + *1/*3 genotype in the CYP345
gene and smoking may contribute to worse prognoses for
NSCLC patients undergoing chemotherapy, while the *3/*3
genotype and smoking is likely to be a risk factor for survival
in NSCLC patients undergoing surgery. Further study with
a large population or from other populations investigating
the functional CYP3AS enzyme and the impact of CYP345
genetic polymorphism on the prognosis of NSCLC is needed
to support our results.
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