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Establishment and preliminary analysis of lung adenocarcinoma cell lines

with stable MINK1 knockdown
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(1. Department of Biochemistry and Molecular Biology ,School of Basic Medical Sciences ,
Chongqing Medical University ;2. Department of Histology and Embryology ,
School of Basic Medical Sciences , Chongqing Medical University)
[ Abstract] Objective: To establish lung adenocarcinoma cell lines with stable knockdown of the expression of encoding Misshapen/
NIK-related kinase (MINK1)and analyze the effects of stable MINK1 knockdown on cell proliferation, migration, and cisplatin treat-
ment. Methods : In lung adenocarcinoma A549 and PC-9 cells, cell lines with stable MINK1 knockdown were constructed based on the
pLKO.1-shRNA lentiviral expression system. The knockdown efficiency was detected at the mRNA and protein levels using qRT-PCR
and Western blot. CCK-8 and Transwell assays were used to assess the effects of stable MINK1 knockdown on cell proliferation and mi-
gration. Flow cytometry was used to detect changes in cell cycle and apoptosis. The sensitivity of cells with stable MINK1 knockdown to
cisplatin treatment was analyzed. The level of DNA damage in cells was detected by immunofluorescence staining of the DNA damage
marker YH2AX. Results : qRT-PCR and Western blot showed that shRNA significantly downregulated the expression of MINK1. Prolif-
eration and migration were reduced in lung adenocarcinoma cells with stable MINK1 knockdown. MINK1 knockdown significantly en-
hanced the cytotoxic effect of the chemotherapy drug cisplatin on cancer cells and induced an increase in the level of DNA damage.

Conclusion : Lung adenocarcinoma cell lines with stable MINK1 knockdown were successfully established using A549 and PC-9 cells.

Stable MINK1 knockdown can inhibit cancer cell proliferation and
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migration and may reduce the drug resistance of lung cancer cells

by regulating the DNA damage repair process.
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Ao MINK1 BRI T abcam 23 7] ;yH2AX HL R I T CST 2>
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1.2.2 ¥ # pLKO. 1-Puro—shMINK1 %k & K 18 %5 3 {3 2%
MINKI 55X 1) shRNA $U 1] 7 51) 38 2:f 75 2k (www.sigmaaldrich.
en) % it , 1#: GCTACTGAAGTTTCCCTTCAT; 2#: GCGGAT
TAAGTTCCTGGTCAT; Hi B BL /A wl & Al shRNA 51 ¥ /5 41 .
JKE I i TA U i 4% S shMINK 1= 1411 shMINK 1-24 , % i
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1.2.4  qRT-PCR % 4 I 40 f MINK1 mRNA {9 5% 5% 7K -
qRT-PCR 2 & SCHk E A7 B AR, qRT-PCR 519 17 51 K -
MINK1 |51 %5 5’ ~GCTGAGGTCAAGCTAGTGGAT-3" ,
UGN 5° ~CCAATGAAAGTGTTCCGTCTGC-3" ; N S 3
GAPDH | % 51 %) 5° ~-GGAGCGAGATCCCTCCAAAAT-
37, 5145’ -GGCTGTCATACTTCTCATGG-3"

1.2.5 Western blot Kzl 2 JRSCHRUEATHRAEY . —BUHiRE
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DR IBG E Ak HEE 9 200 M., 8% B A [ ¥k BB MPT4) AS49 4L (0. 1.2,
4.6 pmol/L) } PC~9 4 i1 (0.0.0.1.0.2.0.4.0.6 pmol/L) &b
B3 d, BEFRIY 450 nm KRR A {8
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PEATHEI . 2559 7R 5 shCurl 404 1L , shMINK 1-1#( A549
0.26 = 0.06,P=0.000; PC-9:0.31 = 0.05,P=0.000)Fl shMINK 1~
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P=0.023; A549-shMINK1-2#: 68.24 + 3.97, P=0.049; PC-9-
shMINK1-1#: 63.71 + 4.64, P=0.048; PC-9-shMINK1-2#: 68.93 +
4.95,P=0.015) 4 i 34 i ZHE i, 10 S 3] (A549-shMINK1-1#:
24.82 £4.96, P=0.031; A549-shMINK1-2#: 30.36 + 5.15, P=
0.021;PC-9-shMINK1-1#:34.16 + 3.63,P=0.034; PC-9-
shMINK 1-2#:27.52 + 3.1, P=0.016) 55 G/M ] 4 Jft1 yak; /1> ( A549-
shMINK1-1#:2.47 £ 1.09, P=0.049; A549-shMINK1-2#:
1.54 £ 0.98, P=0.016; PC-9-shMINK1-1#: 2.26 + 0.51, P=
0.044 ; PC-9-shMINK 1-2#:3.68 + 0.75, P=0.043) (J&] 2A) , iX
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1.14 +£0.12, P=0.010) F1 shMINK1-2# (A549: 0.89 + 0.16, P=
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(] BN, 38 2o 38 T o S 90 3 25— 25k WD s Rt 448 L o
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A549-shMINK1-1#: 38.66 + 5.31, P=0.001; A549-shMINK1-
2#:34.29 £ 6.28, P=0.000; PC-9-shCtrl : 87.34 + 13.41; PC-9~
shMINK1-1#: 26.73 +4.26, P=0.001; PC-9-shMINK1-2#:
30.17 + 4.92,P=0.009) (E12C) . X LLIZIG RIS A549 I
PC—9 4t MINK 1 23550 2 498 4 M b4 A B J 2R A

MINK1
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AP MINK 125 1335 7K
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2.34, P=0.025 ; PC-9-shMINK 1-2#: 6.97 = 1.85, P=0.046) (4]
3A) . EATRIEFRM a4 08 T I S AT 25 i 24 % V)
AH o B ) 18 5 36 5 I B b 3 shCirl 40 B 8 5 Rt MINK 1
TR ZH RG24 3 G AR A T o SR AR Ak 8 9] Sk M4 Bk
A Ak B 53 A MINK 55 06 20 A 1 59 A8 A6 A% 00 . 21 /&1 3B JiF
7R, 24 shMINK 1-1#F1 shMINK 1-2#2H 1Y) A549 1 PC-9 £l fifa 4
2 B A B 1) AR Ak BB, TR MINK T 2 3K 19 shMINK1-
1# 11 shMINK 1 -2#2H 1) 40 I A7 3 %< B b 3 A1k (A549-shCrl :
0.68 = 0.07; A549-shMINK1-1#:0.42 = 0.06, P=0.008; A549—
shMINK1-2#:0.51 + 0.07, P=0.001; PC-9-shCtrl: 0.76 + 0.06;
PC-9-shMINK1-1#: 0.43 +0.08, P=0.003 ; PC-9-shMINK1~-
2#:0.49 + 0.05,P=0.005) . fLI725PIRAA A i Al A ek 3
5 DNA Z54 1101755 DNA S50 i 5 | & Al =, Shyik—20
/\1‘)? MINK 1 #5980 240 MO 3R 51 40 5 DNA £ 0522 AR 1 L
i B DG Y A DNA 50 BR 35 ) yH2AX B4 1 0L .
IZI 3C BT 7R, B2 AIG Uk B3 40 Ak B 24 b JE shMINK1-1#

shMINK 1-2#2H 20 it b yH2AX R %45 5 b 25 10 , 32 W etk
A549 PC-9
- Cul . hCil
shMINK1-1# shMINK1-1#
mmm ShMINK1-2# e ShMINK1-2#
= 15 -
o o ¢
3 b E
2 10 = = 10+ T 4
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| H
E 5 = S5
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X} A549 FIPC-OAN I - H) 5
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NG 77 AR
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C.. IR TR E MR MINK 1R A AL BE12 b5 DNAJR A5

A ra, 5 A549-shCul # 1, P=0.032; b, 5 A549—-shCul #1 L, P=0.022; ¢,
A549-shCtrl 4 Eb , P=0.008 ; f,

MINK 1 3395 4 i X5 41375 3 1) DN A 5453 ek nzﬁ:ﬁ}f?{
S5 L FY 75 i P g 240 P rP RS AR MINK L 235 W i858
1755 DNA 53473 348 5 S XoF A1 1) et , 398 5 IR0 X 9 2 H’@
NG
2.4 BFMRIE 4 A6 P AR T BUR MINK T &k
A RARE

i J5 ) K09 F0 Transwell 12 28 52 36 46 I 52 5 #0080
MINK 1 235 %} T A549 1 PC-9 41 i 5T 5% 12 22 B 11 9 =2
IR AR IR S2 86 25 S R - 7F 24 h J5 shMINK 1- 141 shMINK 1 -
2#2H A549 F PC-9 4 Jig ¥ 1234 X4l 58 /N T shCurl 20 ([8]
4AFIB) o FAb, XF shMINK1-1#F1 shMINK 1 -2#%F 11 /N %5 (1)
BTG AT, 45 R R, 5 shCul A1 e, shMINK 1-
1# 1 shMINK 1-24#2 2 33 /1N 28 (1% 4t A 25 H B 5 0 70 (A 549
shMINK1-1#:0.28 + 0.04,P=0.000; A549-shMINK1-2#:0.29 +
0.07, P=0.000; PC-9—-shMINK 1-1#:0.25 + 0.08, P=0.000; PC—
9-shMINK 1-2#:0.32 + 0.06,P=0.000) (&1 4C F14D) , 25 R 5
BT U8 MINK )2 25 AT LA S 2400 o) ol e 4 6 ) i s % A%
ZEhe .

745 I R S 4@ L 0

A549 PC-9
- shCirl -o- shCirl
207 -w shMINKI1-1# 2.09 _g shMINKI-1#
-+ shMINK1-2# i - shMINK1-2#
1.5 2 1.5
=
1.0 Z 1.0
g L
0.5 e 4
i ¢ 0.5 h
0.0 +— T T T 0.0+ T T T T
0 1 2 4 0 01 02 04 06
Wl ((pumol/L) WE (pmol/LL)

B. CCK-8KM A2 M MINK 1 4635 J5
I56A A Ak B 2N 3 A AR Ak

shCirl shMINKI-1# shMINK1-2#

10 um

WA 0.1 pmol/L 24 h

5 PC-9-shCul #H [t , P=0.025;d, 5 PC-9—shCtrl #H It , P=0.046; ¢, 5
5 A549-shCul # Lt , P=0.001; ¢, 5 PC-9-shCul 47 LE , P=0.003 ; h, 55 PC-9-shCul #f Lt , P=0.005

B3  EUR MINK1 &% A549 1 PC—9 40 B 1= % DNA 45 9 251
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shCirl shMINK1-1# shMINK1-2#

shCirl shMINK1-1# shMINK1-2#

B. XY SZI0 AN Fa 5 MM MINK 1285 % PC-9 41 I 1T 7% 52 i)

15 1.5+

A549 PC-9

AR HL
AU L

D. Transwel SZ55 G 22 MG T

E:a, 5 A549-shCurl HIHL , P<0.001 b, 5 A549-shCurl #l L, P<0.001 5 ¢, 5 PC-9-shCul #l s , P<0.001 ;d, 5 PC-9-shCurl #l L, P<0.001
B4 FARERUR MINKA 2R3k % Bl 28 48 B IZ 3h B8 7 %2 0

3 3t it

it 9 2 4t B A 258 R BT T 23 i e 0 e e
S, i UL JE AR /N A0 i 9, A R
Gl L | i L B e 32 G a g & A L]
THYT AR REIR T BOR AR 5 N T, FRTEE/ N
i e £ A TS AR A AT T B R s (B AT A
BRI AR, B B TEIRTT TS 5
L 24, S EOR R WM A2 L R, k2D
TR0 AR /N2 e e A R R S B A IR R M e
IR YT AR DCHR S L St 2 LA B BESE BT &
S A 75 A, X T AR XU 232 BT 24 32 i M
HA R S, WTRI5 S 25 5 B8 & W 5 2807
WIE A

fie 73 2806 Ak B M M R
(mitogen—activated protein kinase kinase kinase ki-
nases, MAPKKKKs, MAP4Ks ) 22 % /75 % R S il ¢
AL TAS LY, 43 50 MAPAK -7, L2k 1 2544
ST, 49 e N s ) 22 B R /95 B PR W TR AL A R 38R, €
Ui 5 ol 22 1 JR R 17 %% VI AH G Y Citron [R] 5 25 14 35
(C—terminal citron—homology domain) & H [i] A] 2% 1%
Fe XA 22, Horh MAPAK4 . MAP4K6 (MINK1)
55 MAPAKT (TNIK) 3 8 F BB e S AH B , ol

PATARITIBE . AnTE TR0 N 25 (1 INK
38 0 M AR P MAP4K4 MINK1 55 TNIK A7 AR
P21, [al i}, MAP4K4 \MINK1 & TNIK 5 Hippo
T % OC A MST1/2 HA FHRITIRE , v] B R 1L
A LATS 172, 7645 i) 48 A J% 52 H 40 35 5T AL AR 1. 7
&5 S DNA 5 0548 &2 vl OGS A FHP 2, (H AR E
H 78 MAP4K4 MINK1 5 TNIK A= K 55 B A5 F T IR
AL A% F ST Y R AT [R] D RE , 4 MINK
AT FH B T 40 17(T helper cell 17, Th17)43
b K 3w B A OC 8 /R ™7, H MINK1 A] 38 i
mTOR 3 % {1 7L B 987 & 2B i MAPAK4 DU 38 523 97
97 EB2 5 1QSECT 45 il 2 45 B 21 25 T 5% 1 248 ffd i
B 1z Zh™75 I A, il 6 96 v TNIK i i Merlin 45
FAK 38 [ 16 1 I A2 I & AR Ais 4k, 6
T MINK 1 75 i s 25 A 0P b e v iy ELAARAE FHAIL
AT A UL T8 o T A AF 5 A il B s 200 e el o %o
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