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B/ N B ZH 2R A EMLA-ALK FlE3EA
5 ERCC1 #1 RRM1 mRNA FiX L&
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[#HZE]1 B#  HKiF NSCLC ALl Wi e At a1 4-A) ALk R e (EML4A-ALK) Filt& 2k K]
Ui X EAMEE 1 (ERCCL) FIXH RGBS #47 M1 (RRM1) mRNA RIEFIKFR. FE M
FH S %€ 6 5E B PCR J73EA8l 257 15 NSCLC 4123 EML4-ALK %E[X DA & ERCC1 A1 RRM1 mRNA [{£i5 .
#E8  NSCLC 4 EMLA-ALK Fli A RERBH 25 4.28% (11/257) , fEARWRAH B P iE (P<0.05) ;
ERCC1 mRNA @ik 47.47% (122/257) , RRM1 mRNA ik 5 61.87% (159/257) . oA
EMLA4-ALK Fli&FERIBH M) NSCLC i tba:, EMLA-ALK gh& LRI FH 75 ERCC1 mRNA ik /K- T6%
(P>0.05); NSCLC #41 £, EML4-ALK fili &35 %5 RRM1 mRNA ik /K- Jc % (P>0.05) ; A ERCC1
MRNA £iA7KF-5 RRM1 mRNA FEik/K A5 (P<0.05) . 4 NSCLC 4 EMLA-ALK fl& 3 K
FH M 38 AN e N DUEAZS R e 28 — 2o b7 25 b 3kad, BRI AR — SDPIRR B AR MG IT 7 %, 9
JER EMLA-ALK £ J5 DR E 8 P 1 7710 o P 5 J8 i A B0 R i 24735 23 ] RO AN R YR 9T 22

[im] g, A/t B ShE R ) A-T) AR ORISR DIRRMB E A X EAME M 1;
B RIE R AL ML TR AMAEIRYT

The relations of EML4-ALK fusion gene and the mRNA expression of ERCC1 and RRM1 in NSCLC tissue
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[ Abstract] Objective To study the relationship of echinoderm microtubule-like protein 4-anaplastic
Lymphoma kinase (echinoderm microtubule associated protein like 4-anaplastic Lymphoma kinase, EML4-ALK)
integration and excision repair cross complement protein 1 gene (excision repair cross-complementation Group 1,
ERCC1) and nucleotide reductase subunits M1 (ribonucleotide reductase subunit, M1) mRNA expression in
NSCLC tissue. Methods Application of real-time fluorescent quantitative PCR method to detected the
EML4-ALK gene in 257 patients and the expression of ERCC1 and RRM1ImRNA. Results EML4-ALK fusion
gene-positive rate was 4.28% (11/257) , not in smokers was higher (P<<0.05); ERCC1 mRNA high expression
was 47.47% (122/257), RRMImRNA high expression was 61.87%(159/257). Compared with not detected
EML4-ALK fusion gene-positive, EML4-ALK fusion gene-positive had nothing to do with ERCCImRNA
expression (P>0.05); in NSCLC tissue, EML4-ALK fusion gene-positive had nothing to do with the level of
RRM1mRNA expression (P>0.05), and also the level of expression of RRMImRNA and ERCCImRNA (P<<
0.05). Conclusion EML4-ALK fusion gene-positive in NSCLC tissue could not benefit from first-line
chemotherapy drugs Platinum and gem class, therefore required to explore more effective individualized
treatment programmes, particularly the EML4-ALK fusion gene selective inhibitor erlotinib with primary or
secondary drug resistance section of the individualized treatment plan.

[ Key words] Carcinoma, non-small-cell lung; Echinoderm microtubule associated protein like 4-anaplastic
lymphoma kinase; Excision repair cross-complementation group 1; Ribonucleotide reductase subunit M1;
Molecular detection; Individualized treatment
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TEAEKIE N, il OBR S O R 2 G T %
T TR B ™ o e o AR/ 40 IR (non-small
cell lung cancer, NSCLC) %t 80%~85%. i 5
YIS AR A 4- ) AR Uk B8 VRS echinoderm
microtubule associated protein like 4-anaplastic
lymphoma kinase, EML4-ALK) J&: 2007 4 & 2L ik
B2 S W i A o< B 4 Cechinoderm  microtubule
associated protein-like 4, EML4) 5328 11 bk [ 967 Sk 1
(anaplastic lymphoma kinase, ALK) 3Kl i i
I e e e P R R DR, LA it S o R BH A R 4R
3%~8%". EML4-ALK Fliey 5L B4 5 EGFR
BEPRRAR B R o NSCLC 5 Hh i ML) EML4A-ALK
A S AR AR AR R 1L 2 AT 3. AR SR L R
HLH 33%, LA 3 HIBHIEZRLN 29%, Rk 2
IBHPEZR 2020 9%, 3X 3 FhAR S dd v P A8 A (1K 2
B, Hoh 2 FhAS SR & s AR

Aok 2 WA JUIE SE o, T RVIRE S
(nucleotide excision repair, NER) J& T # [11EH %1%,
NER 7EALIT /) 4R RAEEEAER, & 2EUhE
A MR N 25 I — AN BN L. )RR 1B A CH A
FEA 1 (excision repair cross-complementation group 1,
ERCC1) J& NER RIfENAZIRE R IX 2 Fl DNA &5 &
e o R Y, i A AT AR Go/M )
(K145117 DNA 3 18 5 3 B0 A28 2502 1 1 IR 8
JR B 547 M1 Cribonucleotide reductase subunit M1,
RRM1) Jy DNA #5515 3 i A it

filidie 4% ERCCL FIl RRML RIS, 43 5% L
P 2RI At Y58 258 S L R T AR T 1R A 2 o g e BT
NSCLC 3% H i H AT 259 A 40 28 fth e 28
. ARICH I 2t 257 4 1~1V 35 NSCLC
T EML4-ALK fili4 25 5 ERCCL 1 RRM1 mRNA
FIENGOLIEX HA] B IO RAAT 4047, T % NSCLC i
# EMLA-ALK Jk [R5 20 2 i 2 i 24 40 S0k R Ik
TR, Ailt—PIRR EMLA-ALK JE DR FHPE s
ARG 7%, FElE AT EMLA-ALK fil 5
5 DRI ) 7] e e 5 D A AR AT 24 08 4 A () A
RT3

MR 5%

—. Mk

1 baA: BRI EIL R EX AR, KiE K
B B B Ll 2R 48 ST TN IR = Bt 2004 ~2013 4
AT FAR, ARJGH0 2 W4 I e HARFTRZ T
BT B A G B iy AL S Hebi A 257 5 (FLr i
A X R BERE 103 B, KIER2EHHE ol e

58 4], 1L AR A4S T N RGBS Bt 96 91D, #E4T EMLA-ALK
&% . ERCC1 1 RRM1 mRNA £l

2. FERAIMALEE: DNA $BGR A & (4 [
QIAGEN A+ , RNA #UAH & (fE[E QIAGEN
AT, EMLA-ALK JEPR AR MR & R
SABATIRA T R A O3 PRI 2 1A e AH KT s F A
A& (ERCCL A RRML, taE 1L EARARD ,
%R B 1 JUAR B4 B-500C il A= M RHE A R
2], Mx3000P 55 I %' 5 2 PCR 41X (3% [H Stratagene
ANFD

= ik

1. SEI8 65 2 PCR AL EMLA-ALK il 75 551K :
I 4 pm JEEE AR 4~8 J, Wik Fcide
HUE R 41 RNA -7 & (QlAamp DNA FFPE Kit, {5
QIAGEN 2w Ui B B4t a5 iU 2 RNA, [
P Y BETHR I BT HE L RNA 2l R . 428
EMLA-ALK PR AR a7 Rl ) S R
AT BRI 57, 7E MX3000P S 5% ) e 5
PCR 1% (3£[H Stratagene 2 #)) it T4 4. PCR %
Al 4514, 42°C 30 min. 94 'C 5 min; 2
A, 94 C 45s. 60 C 80s, JL 40 MEIF, JMNIKFR
25 ple

2. SER5é 6 5 PCR AL NSCLC 412371 ERCC1
A RRM1 mRNA fEk: B4 um JERER A4 23]
Fro4~8 Jv, Wik s RIRPOER A RNA KA &
(QlAamp DNA FFPE Kit, [ QIAGEN 2A#]) 1iiH]
PP ALY RNA, Y 43606 B VA B
FEIEL RNA [ 4105 R FE o e IR A G 3 PR R Al
Rjfl# (ERCCL Ml RRM1, 4 ] LA R AR
YL 7, AE Mx3000P S 24 %5 B PCR
1% (SEH Stratagene AR HATY . PCR N4k
. 5145, 42 °C 30 min, 94 °C 5 min; 24,
94 C 45 s, 60 ‘C 80 s, JL40 MEIF, JMNKRNA
25 ul. LL B -actin I S HEE 6 ERCCL JEF AT RRML JiE
MRNA FIABEA TR I . ERCCL AREIE K 4.29 X107,
RRM1 #r7EIME R 11.37 X107 Ch gt J52 1] 34847 Fi
ANFD

N 7 2

T3 4 S8 H SPSS 19.0 e vk k44, 45 35 H
J Fisher i VIt Zi%, K% Kk 0=0.05, Ff#E P
18 R XU 43 A, BB P<<0.05 2 2 547 e ik 2% 7 X o

g =X

1. EML4-ALK fl5FERI DL ERCCL #TRRM1 mRNA
RIEHBHEIGKEFENCR (£ 1, B 1, 2) : 257
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%1 NSCLC ZHZirf EMLA-ALK &I 11 4
(4.28%) ; EMLA-ALK 555 8 BH P AR AN AR (10711,
90.91%) HE hEE (P=0.040) , {H5BE KPR,
CEWS MR RN R B A A S IR 4 A IR R
FRIET 5. 257 1) NSCLC 4141+ ERCC1 mRNA &%
K 122 49 (47.47%) , {R3RIE# 135 41 (52.53%) ;
ERCC1 mRNA ik /K5 BF T . 6 WO
Bl IR/ R TGS 2 S RS AR IR 23 45 I R
TET . 257 ] NSCLC 2123+ RRM1 mRNA 3Kk
# 159 ] (61.87%) , {KKIAFH 98 ] (38.13%) ;

RRM1 mRNA FKiA/KP- 5B MR w8 R
Bl IR /N RS R RS S PR 2 A I R RE
LT K

Fz 1 EMLA-ALK @l&EE K LL L ERCCL #l RRM1 mRNA #&ik

5 A EREE AT MR (D

—— ELML4-ALK ERCC1 RRM1
FHPE BIME P @ K P{E w & PMA
£ 0.137 0.898 0.088
% 3 135 65 73 92 46
'S 8 111 57 62 67 52
o 0.520 0.943 0.714
=59 & 4 126 62 68 79 51
<59 ¥ 7 120 60 67 80 47
USRS 0.018 0.199 0.129
2 0 99 52 47 67 32
77 11 147 70 88 92 66
Jiggg R/ 0.637 0.687 0.292
=5cm 4 119 60 63 72 51
<5cm 7 127 62 72 87 47
N RRAE e 2 0.751 0.470 0.188
iz 5 100 47 58 70 35
i 6 146 75 77 89 63
I R 4339 0.495 0.339 0.577
I 5 87 40 52 59 33
M++V 6 159 82 83 100 65

2. EML4-ALK fil 555K 5 ERCC1 mRNA FKiA7K
SRR (K 2) « 11 4] EMLA-ALK @lvaF R FH )
NSCLC ## 1, ERCC1 mRNA (L&A 5 15 (45.45%) ;
246 1l EML4-ALK il & 55K PR 1) NSCLC &,
ERCC1 mRNA %% % 130 5] (52.85%) ; NSCLC
MR EMLA-ALK fil &R B PR 5 ERCCL mRNA %
KKK (45.45% vs. 52.85%, P>0.05)

3. EML4-ALK fili &5 25 K 5 RRM1 mRNA ik 7K
R (323) : 11 6] EMLA-ALK fili & 568 BH P )
NSCLC & 1, RRM1 mRNA K&k # 3151](27.27%);
246 1] EML4-ALK il & 55K PR 1) NSCLC #rh,
RRM1 mRNA it 1A# 95 f4] (38.62%) ; NSCLC 41
2l EML4A-ALK fili 2L F B PE S RRM1 mRNA KA

IKETEH (27.27% vs. 38.62%, P>0.05) .
% 2 EML4-ALK @& 3L 5 ERCCL mRNA K1k
AFREIE R (D

ERCC1 mRNA ik

EML4-ALK filif5 3L H &k
= {iS
FH 6 5 1
B 116 130 246
[Enal 122 135 257

% 3 EML4-ALK 5555 RRM1 mRNA ik
ACHIRI R (B

B ! RRM1 mRNA %ik .
EML4-ALK fili£5 2] . it
i fi%
FH 8 3 11
[Fig <3 151 95 246
At 159 98 257

4. ERCC1 5 RRM1 mRNA ik /KR [ 55 & (%
4) : 122 %] ERCC1 mRNA =ik NSCLC H&H,
RRM1 mRNA 53R 1A% 72 1§1(59.02% ); 135 1§ ERCC1
MRNA {£&IA NSCLC #', RRM1 mRNA fKEIEH
48 f§] (35.56%) ; NSCLC #{4{h ERCC1 mRNA Fik
K5 RRM1 mRNA Xk /K-F K (59.02% vs
35.56%, P<<0.05) .

% 4 ERCC1 5 RRM1 mRNA Fik/KFERIKEE ()

RRM1 mRNA #ik

ERCC1 mRNA ik ) ait
[ 1%
[ 72 50 122
i 87 48 135
5t 159 98 257
Wi

EML4-ALK ¥z FEPEAI 7] w e JE Cerizotinib,
Fidh4: FE0HR) 78 NSCLC B it sd, T
I AL TR PR e ) T 3 iR, BAR X
N, BFI 2L, H A CE ARG RIS . A
2010 4F, Choi 2RI T 1 % EMLA-ALK FHPE
NSCLC &4, frgid 54 H Mk Jeiayr o A4k
M2y, KI 2 FmRAE, RAEAMEHN CLI56Y Al
L1196M. PAtsdh— 4R R vl M Je D i B4k T 2453518
oy B ARG YT U7 & BAS AR BAT S - A AT

AL R TR, T ~IVH NSCLC &34 EML4-
ALK fl&IERPHTER Y 4.28% (11/257) , LEARIK
B (P<0.05) , HE AN FEA CHRIE ) P9
FULLAL, EMLA-ALK il 2L R B PE 2 6.40%(31/484)
W AT Y281 NSCLC i1, ERCCL (i ik %
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Standard Curve
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20 1 ERCC1
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'.l]’]_- X '-E.ﬂj '-.II\ZB 'J).IJ
Quantity
Bl ERCClELFik

K ATAT% (122/257) , W T HARBFFEH NSCLC i
¥ ERCCL [fimi# ik %), NSCLC 4141, RRML &
RikHH) 61.87% (159/257) , S HABMEFT LS FHA—
Y, H ERCCL 2 RRML ik /K P55 B HTE
ERS L WA DL IR RN R ER S5 AR 15 DA B
IS I RAFAETE K o

AT, NSCLC 41411, EML4-ALK fili 5k
P45 ERCCL Ml RRM1 KiA/KTHIER (P>0.05)
{H ERCC1 5 RRM1 KiL/KTAHG (P<0.05) , X5
Reynolds 252 F 5145 9 (P<<0.05) —%, {HHRI*
+ ERCCL M1 RRM1 FKIL MR AL, it 2
W — e . HH MR Z B CIESE, R
i ERCCL Al RRM1 [FIRIE A TIE #2574 15
Bk, HATBLAE{# S NSCLC 5P,

LR LT, AWFFAR A EMLA-ALK b5 2 R RH
PEff) NSCLC i3 ERCCL Fl RRM1 Kk KFH %
Jto AWFFUOON —Zetb s 25 i KB RNMb e 2 it
5N EMLA-ALK e S A TR S, JFARMS— 4k
7 25 P I R 2T 25 3 ) TUBB3 1 H 1R 7
TR 25 BE ) TYMS JEAT ST . DRt 00 47 56 T
EMLA-ALK fili £ 5 A 55 30 2K 25 2L 5] TUBB3 A1
TR A i 25 2508 TYMS BT — PR R A
IMAAIE ST T7 58, Rl EMLA-ALK fili 5 5L Dk
P70 e W JE i e Ak AT 24 8 SR A AL
T T R TARE .
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