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Abstract:Objective To investigate the association between DNA double-strand break repair gene
(DSBR) polymorphisms and prognosis of patients with non-small cell lung cancer(NSCLC).
Methods PCR-RFLP and TagMan probe technique were used to identify the polymorphism of 10 SNPs
in DSBR gene, 156869366, rs1056503, rs3734091, rs861539, rs861537, rs1799794, rs16942, rs144848,
rs1805794 and rs2735383, in 679 NSCLC patients. Prognosis was analyzed by Kaplan-Meier, Log-rank test
and Cox regression model. Results The estimated 5-year OS of NSCLC patients was 29.8%(95%CI:
26.1%-33.5%). Subgroup analysis revealed that XRCC3rs861539 CT+TT was associated with lower death
risk than CC in patients treated with chemotherapy (MST: 32 vs. 60 months; HR=0.629, 95%CI:
0.411-0.962, P=0.032; aHR=0.623, 95%CI:0.399-0.973, P=0.038) . BRCAI rs16942 AG+GG was
associated with worse survival than AA in patients with the squamous subtype (MST: 24 vs. 31months;
aHR=1.622, 95%CI:1.139-2.310, P=0.007) . NBS1rs2735383GC+CC was associated with higher
survival than GG in non-smoking female wtih adenocarcinoma (MST: 41 vs. 32 months; aHR=0.420,
95%CI:0.247-0.714, P=0.001) . XRCC3 rs861539CT+TT was associated with lower death risk than
CC in clinic early-stage patients (aHR=0.444, 95%CI:0.192-1.025, P=0.057) . NBS1rs1805794
CG+GG was associated with higher death risk than CC in clinic early-stage smoking men (aHR=2.768,
95%CI:1.273-6.017, P=0.01) . XRCC3 rs861537AG or AA was associated with higher death risk than GG
in clinic advanced patients (aHR=1.750, 95%CI:1.021-3.001, P=0.042) . NSCLC patients with four or
five unfavorable genotypes had a significantly worse OS than those with less than three unfavorable genotypes
(aHR=1.153, 95%CI:1.005-1.322, Py,q=0.042) . Conclusion DSBR gene polymorphism may be a
reference for the prognosis evaluation of NSCLC patients.
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Tablel Univariate analysis of the effects of gender, age, histology, clinical stage, therapy and smoking on overall survival

Variables n Event(%)  MST(95%CI) 5-years OSR(%) P° HR(95%CI) P®
Gender
Male 505  355(70.3)  26(22.6-29.4) 28.15 Ref.
Female 174 105(59.8)  36(30.5-41.5) 37.29 0.019 0.774(0.622-0.962) 0.021
Age(years)
<45 102 59(57.8)  32(21.6-42.4) 38.0 Ref.
46-70 496  338(68.1)  30(26.0-34.0) 312 1.210(0.918-1.596)  0.176
=71 81 63(77.8)  22(16.8-27.2) 19.7 0.018 1.640(1.149-2.340) 0.006
Histology
Adenocarcinoma 376 249(66.2)  32(27.8-36.2) 323 0.389 Ref.
Squamous cell carcinoma 222 154(69.4)  29(22.1-35.9) 29.2 1.092(0.893-1.335) 0.393
Adenosquamous carcinoma 26 19(73.1)  22(14.5-29.5) 24.6 1.185(0.743-1.890) 0.476
Large cell carcinoma 30 21(70.0)  16(7.1-24.9) 17.3 1.454(0.931-2.271) 0.100
Other® 25 17(68.0)  24(16.4-31.6) 26.7
Clinical stage
Eearly( I -1l a) 183 86(47) 63(50.1-75.9) 50.4 0.000 Ref.
Middle( Il b-1a) 156  100(64.1)  35(28.7-41.3) 354 1.602(1.200-2.137) 0.001
Advanced(Ilb-1V) 238 198(83.2)  18(15.5-20.5) 11.8 3.115(2.411-4.025) 0.000
Undefined 102 76(74.5)  24(17.5-30.5) 25.9
Therapy
None® 106 89(84.0)  17(14.2-19.8) 8.0 Ref.
Chemotherapy 216 178(82.4)  19(15.9-22.1) 42.4 0.807(0.626-1.042) 0.100
Surgery 71 39(54.9)  38(13.1-62.9) 42.4 0.383(0.263-0.559) 0.000
Surgery+ Chemotherapy 286  154(53.8)  51(38.9-63.1) 455 0.000 0.313(0.241-0.408) 0.000
Smoking Pack-years®
0 256 166(64.8)  33(27.4-38.5) 322 Ref.
<30 111 79(71.2)  24(17.0-31.0) — 1.233(0.943-1.612) 0.125
>30 312 215(68.9)  29(24.2-33.8) 28.5 0.276 1.115(0.911-1.365) 0.292

Notes:“:Log rank test for the comparison of variables; ":univariate analysis by Cox proportional hazards model;*: undefined histology; *: without

operation,radiotherapy or chemotherapy;“:smoking pack-years = packs per day X smocking years;—:mno cases lived for five years;---:not concerned

about
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Table 2 Genotype frequencies of SNPs and the success rate of Genotyping
Polymorphism Genotype Gene
Gene symbol 5 Base c}l;r;nge /1(%) 12(%) 2/2(%) CR(%)
XRCC4 156869366 T>G 599 (88.22) 78 (11.49) 2(0.29) 99.08
rs1056503 T>G 405 (59.65) 274 (40.35) 0 (0) 98.95
rs3734091 C>A 597 (87.92) 81 (11.93) 1(0.15) 99.08
XRCC3 rs861539 C>T 610 (89.84) 65 (9.57) 4 (0.59) 99.87
rs861537 G>A 204 (30.04) 339 (49.93) 136 (20.03) 99.74
rs1799794 A>G 230 (33.87) 312 (45.95) 137 (20.18) 100
BRCALI rs16942 A>G 303 (44.62) 297 (43.74) 79 (11.64) 100
BRCA2 rs144848 T>G 419 (61.71) 240 (35.35) 20 (2.94) 100
NBS1 rs1805794 C>G 170 (25.04) 327 (48.16) 182 (26.80) 100
1s2735383 C>G 236 (34.76) 328 (48.31) 115 (16.93) 100
&3 DSBREFESNPs5 ZRETRF
Table3 SNPs of DSBR gene and overall survival
Category Polymorphism  n Event(%)  MST (95%CI) P’ Hufr{l(lzisﬁil) P° agigi?ﬁ? P°
XRCC3 rs861539
Hemotherapy  CC 438296(67.6) 32(28.301-35.699) 0.081 Ref. Ref.
CT 42 22(52.4) 51(25.458-76.542) 0.653(0.423-1.008) 0.054 0.638(0.404-1.007) 0.054
TT 3 1(33.3) — 0.346(0.049-2.466) 0.290 0.414(0.056-3.048) 0.387
CT+TT 45 23(51.1) 60(34.463-85.537) 0.029 0.629(0.411-0.962) 0.032 0.623(0.399-0.973) 0.038
Squamous BRCAT1 rs16942
carcinoma AA 97 65(67.0) 31(21.388-40.612) 0.342 Ref. Ref.
AG 99 70(70.7) 24(15.349-32.651) 1.253(0.893-1.757) 0.191 1.604(1.107-2.325) 0.013
GG 26 19(73.1) 27(10.680-43.320) 1.308(0.784-2.181) 0.304 1.692(0.978-2.928) 0.060
AG+GG 125 89(71.2) 24(16.582-31.418) 0.146 1.264(0.918-1.742) 0.151 1.622(1.139-2.310) 0.007
XRCC3 rs861539
Early-stage cC 163 78(47.9) 60(43.121-76.879) 0.431 Ref. Ref.
CT 19 8(42.1) — 0.707(0.341-1,467) 0.325 0.458(0.197-1.065) 0.070
TT 1 0(0) — — 0.969 — 0.975
CT+TT 20 8(40.0) — 0.258 0.661(0.318-1.370) 0.265 0.444(0.192-1.025) 0.057
NBS1 rs1805794
Early-stage CC 29 11(37.9) — 0.104 Ref. Ref.
smoking men  CG 51 33(64.7) 33(21.005-44.995) 2.055(1.036-4.076) 0.039 2.958(1.339-6.535) 0.007
GG 35 18(51.4) 51(19.236-82.764) 1.596(0.753-3.384) 0.223 2.297(0.905-5.835) 0.080
CG+GG 86 51(59.3) 37(21.61-52.39)  0.056 1.865(0.9703.585) 0.062 2.768(1.273-6.017) 0.01
XRCC3 15861537
Advanced stage GG 75 62(82.7) 22(14.624-29.376) 0.065 Ref. Ref.
AG 116 94(81.0) 17(14.260-19.740) 1.222(0.886-1.685) 0.220 1.324(0.922-1.903) 0.129
AA 47 42(89.4) 17(10.444-23.556) 1.583(1.066-2.352) 0.023 1.750(1.021-3.001) 0.042
AG+AA 163 138(84.7) 17(14.434-19.566) 0.071 1.312(0.970-1.774) 0.078 1.365(0.955-1.951) 0.088
NBS1 rs2735383
Non-smoking GG 47 32(68.1) 27(11.375-42.625) 0.037 Ref. Ref.
female ; GC 66 31(47.0) 60(31.898-88.102) 0.537(0.327-0.882) 0.014 0.340(0.191-0.607) 0.000
adenocarcinomacc 16 10(62.5) 43(31.318-54.682) 0.880(0.433-1.792) 0.725 0.829(0.381-1.807) 0.638
GC+CC 82 41(50.0) 46(27.113-64.887) 0.025 0.594(0.374-0.944) 0.028 0.420(0.247-0.714) 0.001

Notes: “first P value shown in the column refers to the comparison between all three genotypic categories,while the second P value refers to the

combined heterozygotes and polymorphic homozygotes versus wide-type homozygotes, ":univariate analysis by Cox proportional hazards model, ¢:

multivariate analysis by Cox proportional hazards model;—:there is not enough number of cases to get the sesult



« 1018 « ADBBLH38 372014 F 55414555988 Cancer Res Prev Treat,2014,Vol.41,No.9
1 104 , 13861539 2 16 3 15861539
; CT+TT 109 7. ~ AG+GG 109 = B
Yl -+ CC-censored 1l -+ AA-censored N - CCocensored
08- .AW + CT+TT-censored ‘fh + AG+GG-censored L + CT+TT-censored
kA 081 Y 0.8 “\LL ‘
&l : &l U E N,
> a 1‘;_ > Ly > L —
£ 06 b, = 064 LY, £ 06- o,
[ . 1w 06 L z O A
£ 04 £ 04- ‘ € 04
8 \‘M'M 5 m’ - 8 .
021 1 02- e 02+
0.0 0.0 00
0 20 40 60 80 100 b 2o 60 80 100 0 20 40 60 80 100
4 Tim(month) 5 Tim(month) 6 Tim(month)
104 1805794 104+ J‘§§51537 104 - | maT3s383
I - CG+GG i " AQ R ~ GC+CC
\ ~+ CC-censored 5, “+ GG-censored b —+ GG-censored
08- jﬁlﬂ + CG+GG-censored 08 11_\'\ T AG-consored _ 084 b il + GC+CC-censored
5 L, = Y AA-censored s A
= P B 11 s i
£ 06- v L £061 | Eo6{ b L
5 A £ N £ L,
g 044 s 3047 LN 3 04 L L
= 1
E 1 S
02 02 + S 02+
0.0+ 00 004
T T T T T T T T T T T T T T T T T
0 20 40 60 80 100 0 20 60 80 100 0 20 40 60 80 100
Tim(month) Tim(month) Tim(month)
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Figurel Kaplan-Meier overall survival curves of NSCLC patients with rs861539 polymorphism after chemotherapy

E2  rs16942FE F £ 75 Aifi & 2 55 & Kaplan-Meier & 77 B 2%

Figure2 Kaplan-Meier overall survival curves of squamous cell carcinomas patients with rs16942 polymorphism
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Figure3 Kaplan-Meier overall survival curves of early-stage NSCLC patients with rs861539 polymorphism
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Figure4 Kaplan-Meier overall survival curves of smoking male early-stage NSCLC patients with rs1805794 polymorphism
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Figure5 Kaplan-Meier overall survival curves of advanced NSCLC patients with rs861537 polymorphism
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Figure6 Kaplan-Meier overall survival curves of non-smoking female adenocarcinoma patients with rs2735383

polymorphism
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Table4 Multivariate analysis by Cox proportional hazards

model
0,
Variable B P RR — SBOL |

Lower Upper
Gender -0.227 0.044 0.797 0.640 0.994
Age 0.098 0.292 1.103 0919 1.323
Clinical stage 0.183 0.000 1.201 1.093 1.320
Therapy -0.346  0.000 0.708 0.648 0.774
Number of 0.142 0.042 1.153 1.005 1.322
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