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ABSTRACT Objective: To explore the potential role of endocytic adaptor protein Epsin in the development of non-small cell lung
cancer. Methods: Human non-small cell lung cancer cells (A549) cultured in vitro were selected and screened for Epsin 1 and Epsin 2
shRNA interference efficiency. Nude mice were randomly divided into 3 groups, 10 in each group. The first and second groups of nude
mice were implanted into human non-small cell lung cancer cells (A549) and epsilon-expressed A549 cells by thoracic cavity, and the
third group was injected with the same amount. The normal saline was compared to the changes in tumor volume of mice in groups 1 and
2. Eight weeks later, all nude mice were sacrificed, lung tissue and tumor tissues were taken, and protein levels of epsin 1 and 2 in
non-tumor (normal) lung and tumorigenic lung tissues were detected by immunofluorescence staining. Real-time quantitative PCR
(qRT-PCR) was used to study the gene expression levels of epsin 1 and 2. Results: The mRNA and protein expressions of epsinl and 2 in
lung tumor tissues were significantly higher than those in normal lung tissues (P<0.05). The tumor growth rate and volume of A549 cells
implanted with epsin expression knockdown were larger than those of nude mice implanted with normal A549 cells. Conclusions:
Up-regulation of Epsins may promote the development of non-small cell lung cancer, and knocking down the expression of epsins may
provide a new therapeutic target for the treatment of non-small cell lung cancer in the future.

Key words: Epsin; Non-small cell lung cancer; Nude mice; Tumorigenesis and progression

Chinese Library Classification(CLC): R-33; R734.2 Document code: A

Article ID: 1673-6273(2019)15-2856-05

¥ PEANHIIEFE Y Notch [EGF FGF Ml Wt {5 5 ¥#E =, 1 fif
a R g e e R R RS A S A AL U G B

it A A R i vh A SR SE AR J o — a2, AR/
41 it fiti J28 (non-small cell lung cancer, NSCLC)J2: ¥ W A2 A,
297 85%, Hirp 15%-40% ] A LR INHE RS , SE T (4 AF /N2 e Al 7
BH R R EE 5%, A/ NI RR L AS w43 I
SEAE/ N A s g AR 28 A K, AR /N B 4 i 72

ERULGRRGYIE WSV S

PAY HE 1 Epsin il i 7512 B 85 /0N g3 25 il o PR ]
K15 VEGF {553, {ff VEGFR2 1k, A K25 Noteh 5%
PR SR 25 SR (NECD ) B S5z 2 A A A9 FH DT 28 980 13 783 1 A
A p b AR Y. BRAERTFER W] Epsin Y3 K1k 231l 1

* R A PHIT - BRI N R AL B9 4 5 H (2015FB033)
VEB TR TRIBEAR(1989-), 5 B L-BIFSE A=, W52 07 1] - AU 9Rg = , E-mail : 343964206@qq.com
o TEIWER g 11(1968-), 5, ik, F= AR BRI, 80852, BFSE 07 10 - fOU iR = , E-mail : longjiang69@163.com

(ki A 199:2018-11-30 437 H 1. 2018-12-25)



DREYESSHE  biomed. cnjournals.com Progress in Modern Biomedicine Vol19 NO.15 AUG.2019

- 2857 -

il Cdc42 Fl Racl GAP 1% PEIf45G RalBP1 {2 i s 40 Mk A 457
72 AR RSB AR AR B AR T D ReME LB A
2641 TR MO AR P L OF IR ARCIR O A2 R BRI 4 . epsin 5
GTPase i 4 F1 (GAP) A E.AE ] I 9 # RalBP1, fie 4 55
GTP ifj Racl Fl Arfo (H3is , AR5 AL 3h 28 1 3 3 R 40 i
TR, DIFEaRF epsins VE BURE H , 7616/ i
b BRI AR/ R P A RN A R L ARG 32 R ]
NAR/N AT AS49 SRR AR BRI epsin ik T IHJEE
A BN L e aa o

L BB &

1.1 4apa

6/ N SRR AR AS49 1 T35 [ MR A F
12 SEIEEh#

E WHFh BALB/c-nu £ Ff, 6-8 J&E 1%, Mt , AR 18-22 g, i
EWIBERIRAE SPF SLi s b fit. A7Vl S : SCXK ()
2015-0002, KIEHLK: mFAERHET .

1.3 HrFnids

Sebt/ B Epsinl BAHTRESR (Abcam 23 F]); Sdi/h il
Epsin2 HyLHEHT A (Abcam /A7) ; 1% Z7 4% (Proteintech) 471 4
R ALY — T, ¥R B2 (1. 100)(Promega) ; 4t 1L - (Alexa
Fluor® 488) 7t 41, WJE (1:200)(3E[E Abcam); %' J}H
(TRITC) -4 — 40, MR B (1. 100)(36 [E] ABclonal); G4
JiF AL 25200-056 (3£ [H GIBCO); DMEM ey b 77 4k ( 56 [
Hyclone ) ; PBS 0.0067M (3£ [# Hyclone); &4 1 (LA
BI) s XL 8 5 3 IR TR (Lt Z3 ) s Wi e 53t &2 (Thermo
fisher MBI, Fermentas k1622 ); SYBR Green 2L Jifi i )t 52 5 PCR
Yok, 2 %)

1.4 4HRaiEFT

B AN A (AS49) TEAbFEA 10% i A4 L7
(FBS)FI 1% R R / HEF R RPMI 1640 i Fitrh s 8 T
5% CO, Je 3TCHAME T o H5 AR/ INH M i 2 L. (A 549) 53591 FH
JH GFP 1255 740 ¥ 2 Kol Epsin 1 1 2 shRNA 1835 7 b il
2R, RiaSHiERE—ERE Y42 K. I qPCR LUK
WB 77 A0 Epsinl F1 2 i) THRCE . Z )5 ik THRACRE
PREGAIEIEAT T — 2B
1.5 g s7AE/NR B it g A Y

PREBENL T 3 41, B4 10 H a3 T 58 AN Al T 5E
IR SPF SLH = N, R RFRTE 20-25°C, (0 BE 4R
40-70%., 12h W13 25 B, BR B3 150-3001x , M 351 T+ 60db.,
PVD MERLGREFE, 5 N/ &, S EFRBRAEIESE, Al
K, g H SRS BB 35 AR SR 2 SRS AR A SE S TR
TAESE 1 2R 2 ZH A BRI s AR AN AR /DN 20 B s 4 L (549)
B¢ epsinl 1 2 HRFARY a549 MG 10°A4IH) . 55 3 HEST
S AR B K, W 1.2 ZH /N BRI s B A e I O3 ok P
TR RO 2 e R/ Nk W s 28/ R R 2R 4 . AR A
0.5326(f i [mm] > F B [mm])™, F AT PR E AR KT 2 mm 1 fib

FAVUN AP IR R AR AR, 8 JH 5 AbFE i A BR B, B8 Ui
HA R NIEH L,
1.6 Western Blot 434

WSO/ BRLE 5 AT 2 20 R g L2, I IR R T
FEFE SR BCA e BB & . SDS-PAGE HiJk , 6%
SYESIE, AL LA 30 ng, BUTKSEHE S A% HS % PVDF I I,
I 1 h TBST 0L =1k, BHRIEVE 5 min, TBST Al 5%
TR W 1 PAT 9, FH e DL IS % PVDF R EL, $E K | % i 3t
P 2h, S PHEEHOR & a4 EN 5 I TBST Bk =1k, &
R 5 min, #2358 24 LI —Bt 4 CHEIRT R, TBST ¥k 3 ik,
FHAAR BEFRIC AT (1:10000)PBST ¥#¥¢ 37 CTHEFE 1 h, TBST
VEIRVEIR 3 . Rl A BB IRP R OCIRY) T RO
WAHATUR G AT R e 8, X SF R R B 1~5 min J5 &g
5L R BT A AR, 9P Tmage-J R0 R A3 HT S A
g
1.7 BRFERR BB,

BBEDINEHHT IE B R U2 20 K IR 2 4R A A i a2
A2 A% PR /R AR e A AL S RO Y o B
BAEL BRI (DAY 5 o, 5 HLBERE 22K 5 (2) il s
FEEPURESE 2 min, WHJ5,PBS wfik,3% H0, ZiRMEHE
5-10 min; (3)5-10%H IE % L =EINEE A, =R E 30 min, {5
FMTE , 0%, n—4e,4°Cid R, PBS whidk s ()i L Mrdric iy
ZHUTAER, R E 1-2 h, PBS U 3 min, Yk 3 KGR T .
PG A PR O A
1.8 Fit#EHE

KH SPSS19.0 GEit A TG40 IHEBORHH xt s
FR, Z U BRI BN R T 225007, 2119 P L AR FH LSD-t
K, Ll P<0.05 HERAFIT#E L

2 &R

2.1 Epsin 1 #0 Epsin 2 ZE4R RAGAPEALR s _EiE

A THRSE epsins 5 Rl 2 (A1 AH e, FRAT T i S e o
Y e R I A PR CE ) il A B0 PRIt 21 X i) epsin 1 1 2 1Y
BRI G5F BRTEIEH L2 epsin 1 1 2 (i
AR 1a). ZERTMREAZL A b A0H PN epsinl Al 2 3 3%
LA 1a F1b), BLAR, 5 IEH I ZUAH L, i i R 2 21
epsins] 1 2 ) mRNA Rk B EHIN (K lo), XEEERM,
epsinl F1 2 fik TR W] g 5 filigs & A= B A DG
2.2 Epsin 1 70 2 G5 B TER AR EL R

FATRIXT HE 40 GFP {895 255§, epsins 1 Fil 2 shRNA 253
By \JE/NAIRE M AS549 20, FiE ik WB(& 2a)E 5L epsin
e PR M s v S ok PR B epsin T AEE AS49 4 i R B
FLA A epsin THAESE T 23 MU AR/ NN IO ged & A o HeRh
J&i , NER 6-8 JAIHCHS b o ek . FRATTAZ B epsins Rk B
FEA AR /NG A s e g8 1) 2 4 (8] 2b-2¢), 42738 epsin [ 2R3k
IR T BE AR AR T A /N R e 4 L S R A A PR A
I



- 2858+ DRAMIESSHE biomed.cnjournals.com Progress in Modern Biomedicine VoL19 NO.15 AUG.2019

Tumor

Normal

epSin | - -
— N

pe

epsin2

W Normal @ Tumor

Protein expression
N

epsinl

epsin2

Fig.1b

B Normal M Tumor

45-

4
3.54

w
L

25+

=l
|

-
LS LI ]
1

Geneexpression

4
4

1-

o
v
1

o

epsinl

epsin2

Fig.1c
[ 1:epsins 1 #0 2 RIXZE AN IE/NARERERA LR LM, B REFRELH qQRT-PCR SHTHR R epsins 1 #1 2 FEBARMERRIZKTF,
(kB B —EXNHERNREIERREE R, O)EBWNEE, PIE<0.05, (c)qRT-PCR R RIEE FHBPHERE R P epsins 1 30 2 REFA S,
BHEFEARE= 5, P1E<0.05

Fig.1: Expression of epsins 1 and 2 is increased in human non-small cell lung cancer tissues. Protein and Gene levels of epsins 1 and 2 were analyzed by

Immunofluorescence and qRT-PCR of Tissue Samples. (a) Representative image from a single paired sample. (b) Quantification of fluorescence.

P value<0.05.(c) qRT-PCR revealed increased expression of epsins 1 and 2 in normal and lung tumor samples .n 2 5 per group. P value<0.05.
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Fig.2: (a) Lysates of NSCLC cells treated with either control GFP lentivirus or epsin land 2 shRNA lentivirus were analyzed for epsins 1 and 2 depletion

by western blotting. (b) Two types tumors size measured from days 36 to 56 afteinoculation. (c) Representative two types tumors dissected out after 56

days of postinoculation.
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