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[ Abstract] Background and purpose: The application of tyrosine kinase inhibitor (TKI) in lung cancer
patients with epidermal growth factor receptor (EGFR) mutations has been a significant breakthrough recently.
However, almost 70% patients would suffer from TKI drug resistance inevitably so that the treatment effect is

unsatisfactory. In order to look for new molecular target for improving the level of clinical diagnosis and treatment of
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lung cancer, this study aimed to investigate the regulatory effects of Lyn kinase on cell line with EGFR mutation and

the influence of Lyn kinase on EGFR downstream signaling pathway. Methods: The lentiviral vector expressing Lyn

4

was used to construct the Lyn kinase high expression Hce827 cell lines (Hec827-Lyn ). By means of tumor bearing
experiment in nude mice, MTT experiment, cloning experiment, invasion experiment and Western blot method,
we detected the ability of proliferation, cloning and invasion of high Lyn kinase expression Hcc827 cell lines and
expression level of EGFR signaling pathway related proteins. Results: Compared with Hce827 cell lines, Hee827-
Lyn™ cell lines showed stronger ability of proliferation in nude mice tumor bearing experiment. However, there was

++

no distant metastasis in any nude mouse. Results of in vitro culture showed Hce827-Lyn™ cell lines had stronger

ability of proliferation, cloning and invasion compared with Hcc827 cell lines. The related proteins of EGFR and its

4

downstream signaling pathway were upregulated in Hee827-Lyn™ cell lines. Conclusion: High expression of Lyn

kinase can promote the proliferation, cloning and invasion ability of Hcc827 cell lines. These effects are achieved by

EGFR signaling pathway upregulation.

[Key words] Lyn kinase; Lung adenocarcinoma; Epidermal growth factor receptor; Nude mice;

Proliferation; Invasion
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Fig. 1 Over-expression of Lyn kinase promotes growth of Hcce827 cell line in vivo experiment

A: Comparison of tumor volume at 35" day in each group; B: The growth curve of each group; C: Comparison of tumor volume among different

groups with time (n=5, 0=0.05, " P>0.05, ™" P<0.05)
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Fig.2 Over-expression of Lyn kinase promotes proliferation of Hcc827 cell line in vitro experiment

A: The expression level of Lyn kinase protein in each group by immunofluorescence microscopy (n=3); B: MTT experiment to detect D value of
different groups after cultured 24, 48 and 72 h (n=20, 0=0.05); C: Comparison of survival rate among different groups
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Tab.1 Comparison of D value and survival rate among each group by MTT experiment

D value Survival rate
Time
24 h 48 h 72 h 24 h 48 h 72 h
Hcc827 0.164 2+0.021 0 0.294 7+0.020 0 0.4352+0.126 0 100.00% 100.00% 100.00%
Hcc827-GFP 0.160 6+£0.017 0 0.291 7+£0.015 0 0.413 7£0.228 0 97.80% 98.98% 95.06%
Hcc827-Lyn™" 0.244 8+0.026 0 0.357 7£0.018 0 0.786 3+0.154 0 147.09% 121.38% 180.68%
F value 49.544 45.626 14.375 - - -
P value 0.000 0.000 0.000 - - -
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Fig.3 Over-expression of Lyn kinase enhances the ability of cloning and invasion of Hcc827 cell line

A: The formation of cell colonies in each group was detected by colony formation assay; B: Transmembrane cells were captured by tumor invasion
assay; C: Comparison of the number of colony formation and transmembrane cells among each group (n=3, 0=0.05)
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Fig. 4 Expression level of the related proteins detected by Western blot
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Fig. 5 Lyn kinase affects the biological characteristics of Hcc827 cell line through EGFR signal pathway

A: Expression level of the related proteins were detected by Western blot; B: Mechanism diagram of Lyn regulation on EGFR signaling pathway

SFKJm TR 2 R I 1 H W A PRI Z 0k
RS 5L 2 8] B4 4 AR B A v B ) )
P, ARG SHI(EEE S b 45 F3a) . SH2AMISH3 (3
TSFKIG PR A S B M 3) . 45 5 PE N SHAZE
ey 3 e C i Tk 24 R P il S SR, =4 SHTIX (119
416407 i IEF5 X A A AR AL o SERI , a1
o HHE ) — R 97 A [+ 48 0 158 A2 1 7 200 A
Koo, T8 BB LA EE SRS
PR SSEIER T AR, MOk
YRR, SFKGl AR KI5 5 Rk S 552

TRIRI 2 . R T HAP Lyni & SFK
FIEEE N, ARG TR ¥ o
A, (5SS MR R R O R,
[ B 2 2 B EGFROE i i A 1 . 1R 2B G5k
FKZAKZz—, EGFREF &S, Bl —
RILSG R RasTE A, T BB LS S N Y &
A RBOE LT FPI3K/AKUE 53 %, T 51
g k. KRR Ik, FATHINLynigEES
EGFRAF 530 A AE IR, 2 i XAl s 42 8]
TEH

LT RF], Lyn ik KF 5 RS
PG A O, JUHAE AN WA (1% L il i o £ 3
rRI g, I SFRAMHI Ik 705 e il Lyn



(P BBAER L) 2018452854511

49

TGP 5 BB PR AR Ly n i 208 1) il i 4 RO R A0 77305
RAGLAMERSRE S 1 . A EERE, EGFR
WAL V8T 5 Lyn 06 1A 6, %00 2l
iFRACK1HICbp/PAGHE 152 BLAY 1) . BhAb,
] P A1 1 Bk = T 2 AH SE ST IRGE . 7R BT IARST
W, AT AR AL 2 Lyn gk I g s T
P JE I S, (AIRATES R . /N
Hr, JFBCA KB Lynfm ik, 20 3 FFLyniig
fiti SEGFR W] BEAFTE ARG, AP EAI 195
BT B M EGFRIE A bR Hee827, Tl it 4
ST Lyn{ g = e I 40 MAR , & I Lyn ki 40 i ik
IXEEE . ok M AR ZERE ST YR B TR SEER,
HREUT PR S2 5 rh, Hee827-Lyn ™ 41 i ikt & 31
LR R SR Y R B ) A R T o 2D AL
WEFEIESE, LynH & Fi# T EGFRIE A FI#ERZ 1L
K, IF HiE T FiFPI3K/PDK/AKTFIJAK/
STAT3 {5 il %, KEGFRI5 5 T A4t .

TERRE H, PI3K/PDK/AKTAR 53 [H 1) Zhi
I A AEDNAK R S5 H9 5848, k= iSH2 A
C-SH2Z5 ek, XA ZRAR 145 F BPIBKT/AKT(H
5IE I TE AL R AR M A AL, JLLAKT, JEEFXT
PR A R T BAAE . (R R R AT IR Y
FKEAESHTF T LyniBE A {GHE T R8s
EGFRS i i it g 4 i A 2=tk , (L S EGFR
NS S B i Lyn/PI3K/Akt . Lyn/STAT3f
SR, HIEWMALSTATI ', B 5EGFR%
ARl B A0 B Rk 3R . AT AR EERS
Lyn{ it il i )8 19 88 e IR A AR ST, if
— BB HALE], XA BT il A= P e
7 AR TR T HE I — A = B

(& % x &)

(1] fiEdl, b 38 T401, % dhEgR L RIS & XK
RO164ERR) [J] . HERfEZE, 2016, 19(1): 1-15.

[2] CHEN W, ZHENG R, BAADE P D, et al. Cancer statistics in
China, 2015 [J ] . CA Cancer J Clin, 2016, 66(2): 115-32.

[3] SMITH R A, MANASSARAM-BAPTISTE D, BROOKS D, et

[4]

[5]

(6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

al. Cancer screening in the United States, 2015: a review of
current American cancer society guidelines and current issues
in cancer screening [J].CA Cancer J Clin, 2015, 65(1):
30-54.

BRAY F I, WEIDERPASS E. Lung cancer mortality trends
in 36 European countries: secular trends and birth cohort
patterns by sex and region 1970—2007 [J].1Int] Cancer,
2010, 126(6): 1454-66.

BUNDELA S, SHARMA A, BISEN P S. Potential therapeutic
targets for oral cancer: ADM, TP53, EGFR, LYN, CTLA4,
SKIL, CTGF, CD70 [J ] . PloS one, 2014, 9(7): €102610.
PARSONS S J, PARSONS J T. Sre¢ family kinases, key
regulators of signal transduction [J7. Oncogene, 2004,
23(48): 7906—7909.

MELLO A A, LEAL M F, REY J A, et al. Deregulated
expression of SRC, LYN and CKB kinases by DNA methylation
and its potential role in gastric cancer invasiveness and
metastasis [ J ] . PloS one, 2015, 10(10): e0140492.

BJORGE J D, JAKYMIW A, FUJITA D J. Selected glimpses
into the activation and function of Src kinase [ J | . Oncogene,
2000, 19(49): 5620-5635.

M, BRgedm, BN, %5 Srefis ERR MG 2N B0
MR B MERIRIALE L] . A ERRE 24K, 2012, 22(3):
177-182.

LB RER, PN OB, S AR AN MR HPACHI
BxPC-3H1Sre/MAPK( 5% %3842 pp60c-Src HIpERK 1/23%
SRR (1] EERBERI2R, 2008, 29(5): 589-592.
IVEEIR, BT - KR, 1@ 1, 5. AR IR A R
FEFLIRH A RE R S TUR MR [J] . h s
AIMBEZR, 2016, 33(1): 208-210.

Bl A FE S EE AR [J].
rh EEAE R, 2005, 15(6): 579-582.

KIM Y J, HONG S, SUNG M, et al. LYN expression
predicts the response to dasatinib in a subpopulation of lung
adenocarcinoma patients [ J ] . Oncotarget, 2016, 7(50):
82876-82888.

SUTTON P, BORGIA JA, BONOMI P, et al. Lyn, a Src
family kinase, regulates activation of epidermal growth factor
receptors in lung adenocarcinoma cells [J]. Molecular
Cancer, 2013, 12(1): 76.

IMGEA, FH K. PBK-AKVE B SR [J] . HA4E
AT, 2006, 14(3): 306-311.

WANG L, KUROSAKI T, COREY S J. Engagement of the
B—cell antigen receptor activates STAT through Lyn in a Jak—
independent pathway [ J ] . Oncogene, 2007, 26(3): 2851—
2859.

(YR B 1. 2017-08-05 &I H . 2017-09-29)



