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Association of NRF2 gene polymorphism with radiation lung injury in

patients with non-small-cell lung cancer

Luo Liming, Jia Yongshi, Wu Shuqiang, Bi Aihong
( Department of Radiotherapy, People’s Hospital of Hangzhou Medical College, Hangzhou 310000, China)

Abstract ; Objective To investigate the association of the gene polymorphism of nuclear factor erythroid-2-related
factor 2 (NRF2) and radioactive lung injury in patients with non-small-cell lung cancer ( NSCLC). Methods Eighty
NSCLC patients receiving radiotherapy were enrolled, including 40 cases with radioactive pneumonia and 40 cases without
radioactive pneumonia. Tagman probe technique was used to detect the single-nucleotide polymorphisms (SNPs) of NRF2
gene in the radioactive pneumonia group and the non-radioactive pneumonia group. Meanwhile, serum heme oxygenase-1
(HO-1) and superoxide dismutase (SOD) levels were determined by enzyme-linked immunosorbent assay ( ELISA). Re-
sults The distribution of NRF2 rs6721961, NRF2 15718168 and NRF2 rs3565212 polymorphic loci was consistent with the
Hardy-Weinberg equilibrium distribution (all P > 0. 05). There was significant difference in AA genotype of NRF2
rs6712961 gene and frequency of allele A between the two groups (both P <0.05). Serum HO-1 and SOD levels in the ra-
dioactive pneumonia group were both higher than those in non-radioactive pneumonia group (both P <0.05). The serum
HO-1 level in AA type patients was higher than those in CC type and CA type patients in the radioactive pneumonia group
(both P <0.05), and the serum SOD level in AA type patients was higher than that in CC type patients (P <0.05). Con-
clusion The NRF2 gene polymorphism has a certain relationship with radioactive lung injury, which may be associated

with its regulatory effect on the antioxidant function in NSCLC patients with radioactive lung injury.

Key words ; carcinoma, non-small-cell lung/pathology ; NF-E2-related factor 2/ genetics ; polymorphism , genetic ; ra-

diation pneumonitis/ etiology ; superoxide dismutase ;heme oxygenase ( decyclizing)/genetics
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1.2 MrARERA

Jiif5 NSCLC fE Y4552 6 MV X 42 HUJT (vari-
an600CD , 2 [E Palo Alto /A H]) , MF| & 60 ~70 Gy,
SPUGRIEE 2 Gy, 5 d/JE] . SR = 4RSI R i T i
X, R CT Bl e . BT 20 AL, A CT
FEAL AR Mol I N ) L i M s B AT AR
FEBHRI S BIFZ RIS ~ 7 B IR
A, WU V20 B3Rk <30% , V30 Fisk <20% . MR H
FH— ORI AT T B, NSCLC H& B2 107 G 43 M
THCSFPE T 4 2H RN A TR i R 2, 45 40 45l
1.3 Fb#{GiEmn

T i AR R A E PR B IR AR TR L. IRYT
4505 3 A6 A HAATHER CT #ax , JfFAR 4 NCI

R HEUTFIIMZ MM A1

Table 1 Probe sequences and conditions for polymorphism analysis
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fiH NSCLC f& & ShJH #f Bk i BE M 5 mL, 1
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BUANE MBI 4H . A 1A http ://www. hapmap. org A
S IR A B R R RS %, L s o e DU R o
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0.8 pRifEFEAT I . PCR #:4F i #27E ABI PRISM
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tems A F)) S8 SR FHH) Taqman $REHFIIILE 1.

SNP ID 7 41 T, T
NRF2 1s6721961 F 5'-GAAAGGCGTTGGTGTAGGAG-3’ 58C Ngo M IV
R 5'-GAATGGAGACACGTGGGAGT-3’
NRF2 rs718168 F 5'-AGTTTAGTGTCTCCCAGTGT-3' 56°C Rsa |
R 5'-CTTAGTTTTCTTGTATCCGT-3’
NRF2 rs35652124 F 5'-CCTTGCCCTGCTTTTATCTC-3’ 58C BseR 1

R 5'-CTTCTCCGTTTGCCTTTGAC-3’

£ SNP. BT IR £ 451 (single nucleotide polymorphism) ; NRF2 ; #% [H 7 E2 #H5&[K 1 ( nuclear factor erythroid-2-related factor 2) ; Tm ; 2 fi#

5L (melting temperature) ; F: IE [0 5|9 R [ [ 5|4
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Table 2 Comparison of clinicopathological features between the
radiative pneumonia group and the non-radiative pneumonia

group( case, % )

I A BEARRAIE BRI RA  AERCHMERIRA PME
4531 0.72
] 22(55.0) 21(52.5)
e 18(45.0) 19(47.5)
AERS 0.16
<45 % 17(42.5) 19(47.5)
=45 ¥ 23(57.5) 21(52.5)
W AR st 0.33
H 14(35.0) 16(40.0)
I 26(65.0) 24(60.0)
GEaes 0.28
W 21(52.5) 23(57.5)
2 19(47.5) 17(42.5)

2.2 NSCLC pyr£E&miEF HO-1 1 SOD KTk

NSCLC 83 Sy J5 IfiL i SOD kK HO-1 /K- 4
FhE[ (228.8 £40.5) pg/L ws (180.6 £30.4) pg/
L,(9.47 £1.05) ng/mL vs (4.83 £1.23) ng/mL,
¥ P<0.05]. BTG, AP 5 20 ifL 3 SOD K
HO-1 7KP-25 i TR R PRl R 20 [ (255.3 £60.2)
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pg/Lvs (210.8 £53.2) peg/L, (10.04 £2.33) ng/
mL vs (7.83 £1.75) ng/mL,¥J P <0.05]
2.3 NRF2 EEZ 15 NSCLC £3E Gt 1% fl
R rtE X E

NSCLC B 3 N2 A7 4 NRF2 16721961 |
NRF?2 rs718168 il NRF2 rs3565212 (1453 A5 55 243 ]
90, 1% 42.3% H151. 4% ,3 LA PN S 4y
T FFE H-W S o0 A (3 P >0.05) , & FE50 A4
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PR B 1 NREF2 156721961 N BEATHEST , 70 B
Xt E AR TR P i 98 20 5 RS R i 2R 4H R NREF2
156721961 LK BRI A0 1 . P4l NRF2 156712961
il C A SERLBEDIR AT 75 & H-W it -1
i 2 A, UL W AT A B AR R . P 4l NRE2
16712961 FE[ AA BN AL, 25 5 HAA QL2 18
(P <0.05), A FEA RN I2 5 A e it
X (P<0.05,%3),

R3 AR AR A5 P 58 41 NRF2 vs6721961 K&K AL 53417 LA (9], % )

Table 3 Comparison of genotype distribution of NRF2 rs6721961 in the radiative pneumonia group and the non-radiative pneumonia

group( case, % )

FER Y THCE TR it 48 25 A P A 4 20 X 1H P{H OR(95% CI)

cc 9(22.5) 11(27.5) 7.142 0.061 0.542(0.324 ~0.754)

CA 12(30.0) 14 (35.0) 3.245 0.076 0.520(0.372 ~0.83)

AA 16(40.0) 9 (22.5) 8.947 0.031 0.718(0.490 ~1.326)
25(62.5) 27 (67.5) 4.256 0.064 0.540(0.268 ~0.754)
32(80.0) 26(65.0) 9.872 0.016 0.780(0.540 ~1.537)

2.4 NRF2 EEARFEEZES NSCLC & MiF
HO-1 % SOD gytE£ 1

55 3 T S it 2 2L B A, SR it A 21 45 L
R HO-1 K SOD 7K P-35%5 i (3R 4) o UM PENE
F4 AA B ER 11035 HO-1 /K F 55 F CC 5 CA %
(# P <0.05) ,AA R I35 SOD K FEi5F CC
(P<0.05),

R4 JRITERG S ALFIAR UM P 2 41 NRF2 156721961
(7 5 DX R ML HE AR LA (% £ 5)

Table 4 Comparison of the serum indexes of NRF2 rs6721961
in the radiative pneumonia group and the non-radiative pneumo-

nia group(x +s)

NRF2 1s6721961

R
cC CA AA

L3 HO-1(ng/mL)

WAHE 44 6.93£1.57  7.81£0.94 9.64+1.63"*
EHOHPER KA 6.02£1.85% 5.92+1.55% 6.72+1.83%
1% SOD(e/L)

WOUEIIR . 224.9£32.5 240.3 £45.2 248.3+50.7°

ARG Z 200.5 £44.2% 215.7 +£50.3% 209.2 £47.22

T HO-1: 1M1 %A 1 ( Heme oxygenase-1) ; SOD ; # E /L4
B AL ( superoxide dismutase) ; * 5 CC % [hA&g, P <0.05;% 5 CA #

H#, P <0.05:% St bkl & 40 e, P <0. 05
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15718168 il NRF2 153565212 £ 2537 f 1E NSCLC i
ARG H-W g i P e, BUIAAT & AR
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