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[ Abstract ] Background and objective It has been proven that biomarkers play a key role in the individualized
treatment of lung cancer. Correlations between expressions of TUBB3/STMN1 and gene mutations of epidermal growth fac-
tor receptor (EGFR), Kirsten rat sarcoma viral oncogene homolog (KRAS), v-raf murine sarcoma viral oncogene homolog B
(BRAF), phosphatidylinositol-4,5-bisphosphate 3-kinase (PI3K) in non-small cell lung cancer (NSCLC) would be investigated
and this may provide essential significance on prognosis and predictions of drug efficiency. Methods This study total enrolled
46 NSCLC patients. Tumor specimens were resected. The gene expressions of TUBB3, STMNI were analyzed using branched
DNA-liquidchip, and EGFR, KRAS, BRAF, PI3K gene mutations were detected by xTAG-liquidchip. Correlations between gene
expressions and gene mutations were further analyzed by Spearman. Results Co-expressions between TUBB3 and STMN1 are
strongly demonstrated, and high expression of TUBB3 always exists as well as high expression of STMN1 (P=0.006). Mean-
while mutation of EGFR E21 is negatively correlated with TUBB3, and wild type of EGFR E21 always exists toghther with high
expression of TUBB3 (P=0.004,6), whereas mutation of KRAS E2 is positively associated with expression level of STMN1
(P=0.038,6). Conclusion Antimicrotubule drug resistance factors of TUBB3 and STMN1 may be related with mutations of
EGEFR signal pathway, suggesting that EGFR mutation and KRAS mutation may be important factors in regulation of TUBB3/

STMN1 expression, which provided basic references for chemotherapeutic resistance.
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HEA—2H 3L (B2M, TBP, TFRC) . AT Q-PCR, %t
ARICTERNAFET S PCRY HE, 46ffINSCLCHRASHTUBB3

1 BEEZIRKRFEREE

Tab 1 Characteristics of patients

Characteristic No. (=46, %)
Age 54.36 (mean)

52.50 (median); 35-78 (range)

Median (range), years

Gender
Male 22 (47.83%)
Female 24 (52.17%)
Histological
Adeno 39 (84.78%)
Squamous 5(10.87%)
Other 2 (4.34%)
Differentiated
Poorly 8(18.18%)
Moderately-Poorly 7 (15.91%)
Moderately 20 (45.45%)
Well-Moderately 5(11.36%)
Well 4 (9.09%)
Missing 2
Stage
la 16 (34.78%)
Ib 13 (28.26%)
lla 1(2.17%)
IIb 1(2.17%)
llla 12 (26.09%)
b 1(2.17%)
v 2 (4.35%)
Missing 0
Tumor size
T1 21 (45.65%)
T2 23 (50.00%)
T3 2 (4.35%)
T4 0(0.00%)
Missing 0
Clinical nodal status
NO 30 (65.22%)
N1 5(10.87%)
N2 10 (21.74%)
N3 1(2.17%)
Missing 0
Metastasis
Negative 44 (95.65%)
Positive 2 (4.35%)
Missing 0

(-5 32 36 KF-40.185 (0.07-0.721) , STMNI1# F-H4 32k
7K3F-A1.328 (0.70-4.80)
2.3 EGFRif P& CHE BRI AR KM R HxTAGH R kA7
EGFREI8. E19, E20, E21, KRASE2, E3, BRAF, PI3KE9,
E2058 7553, S RN 27, 46filbrAsrh, EGFREASH
50% (23/46) , KRASZEAF#13.1% (6/46) , PIBKZRAE22.2%
(1/46) , A K IRBRAFZEAE
2.4 TESMARGES ARG St IE MR T T Pearson
R AT R AR, #5728 SN A2 RS TR, WINRESR
Pearsontf X i1 14341, HEER HSpearmanf 47708,
DR M AE R TR S 2 B i g 028 it A TE SR A TR 5
ARG K Shapiro-Wilk (fRj FRW K55 ) . Kolmogorov-
Smirnovky Iy (Kl KSK; 5 ) 5 DA% % £ TUBB3 Al
STMNIIEZS S, Q1SR PIE KT 0.10 A A 28 5 I M IE
A3 o ARWFFEARISTMN LT UBB3 1Y FF A 1E S AR 6 45
IERAN I PR T 010344514, "IN HSTMN15TUBB3
AREZS S0, I, ABHEFEANRE R FH PearsonHCHE1 T
S3HT, TR Spearman i &4 74047
2.5 TUBB3/STMNI1 K EGFRIE I s B AE-5 1 R4
TERAR e 455 @R, TUBB3 &2 STMN1JmRNA K-
FR GV S AR R A R S BRI
W 22 5. EGFR E195878 SR M B2 AH G (P=0.001,2) , 53
T FRRF AR I i 25 57 (3R3) .
2.6 TUBB3/STMNI5EGFRIf #5657 28 A8 AH e 45
r }TéﬁﬁSpearmanﬁ?jg‘ﬁj\ﬁ?TUBBT)/STMNl mRNAFELAZ
A E X R, 458 /R : TUBB3FISTMN I 7EAR 3R 1)
SRR, TUBB3EEH R Rk}, STMN L n] T 5 KR ik
(P=0.006) , #3143 HTTUBB3/STMN1 mRNA 5EGFR%E
A5 R KRASTSA H K R, R 7R: EGFR B21R Y
TUBB3TE/ETAESE K £ . EGER E21JC8 78 TUBB3#4 1]

2 BERTAH

Tab 2 Mutations of genes

Gene Wild Type Mutated
EGFR_E18 97.8% (45) 2.2% (1)
EGFR_E19 76.1% (35) 23.9% (11)
EGFR_E20 100% (46)

EGFR_E21 76.1% (35) 23.9% (11)
KRAS_E2 89.1% (41) 10.9% (5)
KRAS_E3 97.8% (45) 2.2% (1)
BRAF 100% (46)

PIK3CA 97.8% (45) 2.2% (1)
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Tab 3 Correlation between gene and pathology characteristics

TUBB3 STMNT EGFRE18 EGFRE19 EGFRE21 KRAS E2
cender X 0.201,27 -0.248,63 0.207,2 0.119,2 0.111,9 0.164,74
P 0.190,2 0.103,7 0.188,3 0.452,1 0.480,5 0.297,2
Age X 0.204,65 -0.385,91 0.263,75 -0.121,14 0.151,28 0.218,86
P 0.182,7 0.700,0 0.091,5 0.444,7 0.338,9 0.163,8
Stage X 0.216,07 -0.414,09 0.396,16 -0.161,33 0.290,01 0.195,53
P 0.158,9 0.102,0 0.094,0 0.307,4 0.062,5 0.214,6
X2 0.360,54 -0.011,13 0.290,82 -0.028,44 -0.043,51 0.472,17
Distant metastasis
P 0.076,2 0.942,8 0.061,7 0.858,1 0.784,4 0.162,0
Differentiation X2 0.187,74 -0.130,66 0.0512,9 0.065,88 -0.181,91 0.197,8
P 0.222,3 0.397,9 0.747,0 0.678,5 0.248,9 0.209,3
X2 0.137,42 0.448,06 0.254,19 0.745,61 0.177,22 0.315,78
Smoking history
P 0.373,7 0.062,3 0.104,3 0.001,2 0.069,2 0.071,6
=4 BEEMEXEDT
Tab 4 Correlations between genes B LR B Rk /Kl R AR SRS
Gene (P value) TUBB3 STMN1 LI RV E A2 X H4MEFL (ERCCL) |
EGFRE18 01381 -0.222,17 BT IR AR #M1 (RRM1) | (& EFB-111
0.371,3 0.147,2 (TUBB3) . Stathmin 1 (STMN1) . i 5 iz & i il
EGFREIS 3;’52 ;’Zéi (TYMS) . 5NSCLCHIMITIT A EEEASE ", AHF ot &
041953 0101,27 B R A2 [ FTUBB3 L STMN1HE T,
EGFRE21 0.004,6 0.513.1 LU B S, BIISE R, J2AT 2253 240 ST
0.172 0.312,99 PRI BEEASZH BT, R BTRUE 250 2RI A A
KRAS E2 0.264,2 0.038,6 58878, TUBB3 %Y Tubulin-1I1 ( B-3RI/EE ) 54T
TUBB3 1 0.408,03 USRI 25 BURME R 56 R % Y], R TUBB3R I K5
0.006 i 3Ol P27y I AV ER g o i S
STMNT B 1 STMNIHE PRI RE R BB S 2RO LA, 1R A

FEFE3k (P=0.004,6) . KRAS E2Z8 A8 5 STMN /£ 4 1EAH
FFF: KRAS E2RZFHSTMN L ] T 3234 (P=0.038,6)
(%4) .
FEZ TR B0 B T R R B0 K e R A T R 3K, 25 A LA
R E G . ASCHPIEITT R4 BonferroniiLJH 5, K
B K HEBEE 2H0.0004.,

3 it

BEE NRIEN A SN BERE N A TR AR A,
Oy FAREYR SRR IR T E B H AR E A
MROCSF AL SR TEI R RRST 7 5, PTG S ANy
I R ICRARTT, WA E A2 500 3= 2508 A6 I 3 A7 A8

fiEb Y ST MN LR [ 38 o (2 2F 3o 1 ik 2R sl B L U TR SR
MR AT 2253 FGTRRAR I L . P 5E WA STMNTIE[H
FJmRNA R B K-S HUAE AT 720 DA DG . o
—JRNSCLCHIE IR E 7R, STMNIE 3Rk BH 2K
97 A % AK28.33%, MISTMN UK B F T A R0E
560.00% ( P=0.021) ¥/

Ji 988 20 L E GFRAF 53 I i R i 28 AR RS e
EGFREE [0 245 (9734, BFSEA5 H 5 7 306 SR =R AR
MBS EGFRINE 718, 19121094, KRASHMNE
2MI3MYZE4E , BRAF V60OE i 2875 L )2 PI3KAM i F-9 7120
gAY KRASH) S A FENSCLC IR i &2 R N
10%-20% . REFEMFFRUESEKRASIZAE SR | AR08 . gl
A3 FALL R R e BUAR B AT B SRIR 3R, (HAEAN IR R £
HZAR A AR 0 BB R AR LR B B T A
HIKRASZEAR 2 I EGFR-TKIsIRY 7 IS 741, WHA7TEKRAS
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FLR AR FINSCLC 8 v FHEGFR-TKIsyRY7 Y7 5]
FEAIK, KRASKEHZEARIRA AT LIVENSCLC 2 752K
EGFR-TKIsIAS P e,

ARG FE D HTEGFREAS | KRASHEAZ 5 TUBB3 K
STMNI1fmRNA R K Z [ R, TREAF > Fhrik
AYARDCHE, 2R s AT 25 W) At 25 PR AL . 20084F 1y
IPASSHIFSE 2 Ml AL IRTT 0 HLFR A, I 58 BR T R 30
EGFRZEZE S EGFR-TKI T U AHOC A, & 3 TEGFRHY
ST AR (1) B2 ATT IR EE L EGFREF A B R A5 AR
7, YR TEGERZZE nl B S50y 7 AT ZE R T A AR Ak
Bifl 5 (R AH DG 58 & 0. ERCCIIE N S EGFRIEARAEAEAH
P, EGFRZZ7ASHT, ERCC[M TR A",

AW T TUBB3MISTMN UHIEGFR{E 538 #%
MK FR o Kl mRNAZK- R 1Y 75 1402 4 SC-DNAJRAH
R, Kt B A A TRNASN S | alifh Fnsvift k4, —
D3 TR 25 SR I AASZAE i PP RN AR Al S R R 52, f
WE TINS5 SR A HERf M s 53— I, AR A A2 R
FEIWERTRA (n23) , WEBA T (A IS5 SR T Ry Rl e RIS,
ASYRAH S PR R 0 27 s R SO GBI
I BOREBUF Z IR, 51458 real time PCR (qPCR)
D5 AR, AT [ s AG: U 3 304 FE AL, R AR 4 i 72
EEZZ STy SOEAE oA

A FE A IR G AR (1) 7 1 R xTAGIR AR R 7 ik,
Z 7 AT [ B RGN E GF R #7043 1, BLIE S 2 #0bR
AR . 5 ILA 4 AR AR, 2 AR BAT R0 | Rk
o AR EAT . BRI 45 E PRI A S A,
SEPL T B R AL AR AT 2R bR B S AR A I TE I K
Ji I ¥R Ry Y B

FEREFE T SRR R ETER T, TR 45 2R AT T43HT.
T A3 HT L RS AR AR AE A D R B, B FARIF 9
HRREAR A /D, VA e BRI TR 55 I RS BRARRAIE an bk 1)L 4
U5 bR R /NSRRI J 25 S R T RE D B IR AR HE T, AR
SCTCH AT TUBB3 A STMN L i Ji5 A AH DG

BT XTEGFERIM F 19 B 55, A8 3% B E GFREUS M
%A% (EGFR E18, E19, E21) E@%&%ﬁgw%, KRAS%
ARFE13.1% o SCHR A 19 [ CEEGFRZE A8 R — i
30%-40%, XA it G A SCIREAS SR O TR R
PR A A H B e 25 S PLEGER E19f R 7L, X5 2 il
()48 o — B, KR A 58 A8 RN AR 5 B4 % 0 i 3
PR,

K FTUBB3/STMNI15EGFR%E AL () AH Ak 1 i 3B
/D Levallet320 124F 48 /R . KRASZRAFFE(TUBB3

eIk (P<0.001) [ FEER R, il 2 S PR SL 5, UFRH T
KRAS{E 53 6 T BE AR 45 TUBB3 L R Fa ik (1 Sk e 1,
PR T IR RASAEACT T 2325 LTV ER .

AWFFE TUBB3FISTM N1 [ 32 35 10 A & M 40 BT
G5B R: TUBB3FMISTMNIfE1E S ik, ¥ TUBB3 A
STMN 1M [F] 5 EGF R f# OC 5 K] - 58 28 i 47 AH SC 1 43
Br, 25K & EGFR E21JC5 78 I TUBB3 ] T 5 K ik

(P=0.004,6) , MISTMN133ik5EGFR E21 M, (H
WA RI B EZER (P=0.513,1) , KRAS B2 5STMNI1
FETEIEAHDCE R, KRAS E2R7E I STMN L[] T & 1A

(P=0.038,6) ., 1M TUBB33 ik SKRASTABA AN, {HI
AEEMZES (P=0.26)

X e 2h R R R EGFRAE 5 38 P& 1Y 5 [ FEGFR |
KRASTE % TUBB3/STMN 1 [F &35 77 T A] G5 G5
YEMI. TUBB3/STMN LR ZHUIHAE 25 W) R AHOCHE &, T
S 2R 25 W A T T A IR, 8 5% e 25 R AR 1) B
B, AT 40 B A 2253 %4 . STMN1/TUBB3 )3k K
V5 2 RIE ARG, X SRR Rk, AT LA
T 20 P A A R DI RE DT R e R 2 B ) 1 A S A
Too ASCHREE R LI, KRASHIZRAE 2 FHSTMNIY
Fik, R TEGFRE A 1% 55 15 AR S 5 20 i ) 38
B B UIM G . Levalletdizii fFk, TUBB3JELHEFE XS
A i ) 2 35 5 PI3K/AKT/mTORGH % 5f KRAS/RAF/
MEKSE PEAH G, 1RXSLid g L g R, 2
e 5 A L ) A 5320, A5 i — 2D RN AR 56 M PI3KEY,
MEKHPHRIFIRMSE, B T —2L L, Ik i
BT A E A

BB R 848 HEGFREAS 5 KRASSE
AR — BRI o X SEn] BRIE A B i DI IR, 5
B KA I — R E . HAT BEEGFRIE B AE T I A
LR IB I, 7R 25 etk o IXSEHRTG LA i — 2P i KA
AHFFEHEE . T BRAF, PI3KILRTEA ST 92545 /0,
ISARNGE TR, A A TAH OGS0 AT, X 26 R+
JE S WIRYE B TUBB3/STMNI R K, F5 2t — L5
RIGIE

AR T TUBB3/STMN1315 SEGFR{E 5
i BRI OCHE N FEGFR, KRASTRZZIKR R, WL G5 R KR
TAE T AR A T T2 S RGBS E R Rk
oy TR PR UL TR G BRI . B8 TR TR R
Il R FRE R, G 20 FAR Ry A, RESR AL
REMS A, T TR TR EE— LR 1
B

H. =K
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