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[ Abstract]  Objective To establish the H1299 cell line with HNRNPK downregulated by DOX and study the
effect of HNRNPK downregulation on cell proliferation and apoptosis. Methods  H1299 cells were infected with a
packaged lentivirus. After 72 h, positive cells were selected by puromycin and expanded to a stable transgenic cell line. The
expression efficiency of HNRNPK was detected by gPCR and Western blot. The effects of HNRNPK downregulation on cell
proliferation and apoptosis were analyzed. Results The H1299 cell line with HNRNPK downregulated by DOX was
established successfully. Downregulation of HNRNPK inhibited the proliferation of H1299 cells but did not affect apoptosis.
Conclusions Downregulation of HNRNPK inhibits the proliferation of H1299 cells.
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BN ) — ¥ B #% 8 1 K ( heterogeneous
nuclearribonucleoprotein K, HNRNPK) /& hnRNPs %
TR Z— B T A58 9 SR 21,32~
q21. 33, F A m RS, &4 3 4 K AR X (K
homologue, KH) , &4~ K [R5 X 65~70 M2 FE iR
A, % X IR AR5 5 RNA Ml DNA &5 & Jf A B A
FHM . HNRNPK i & — 2 A5 5 (nuclear
localization signals, NLS) L K — AN 98 42 45 44 4§,
( nuclear shuttling domain, KNS)"'; NLS i ¥
HNRNPK MR B 5 iz , KNS W AL E &
YRy XA ZE R . HNRNPK $5 5k 19 43 7 45 ¥4 ff
HAEE S 55 )88 RNA I T 5 805 LA K I
M0 45 2l A M HE AR, R 9T 7R HNRNPK
55 E AR S A i 1 98 s 2% DA G, 22 i
S TR ORI & SR S % R R A e

HNRNPK 78 J5 & PE RIS RS Vs ohsg 23k
THAE Z2 Fh b 988 vb i s 2R 8l 3 5 R R B AH
KU SR HNPNPK 2 T v 19 EL A 7 F BL )
IR, T EHE— W5, AL T HOER
fiE by 10 B9 5 ) % E ( doxyceycline, DOX) ¥ 2
HNRNPK & NIy H1299 4k, 578 ik — 4
WF5E HNRNPK TEl 4 A= % Jig o i 4 R AL 42 it
SR LA

1 #RFnrE

1.1 SKIG4HAE

H1299 4i il 17 o [ B2 2= Rk 2 Be S At B2 27
T,
1.2 FERAFNENEE

PBS RPMI 1640 5353 0.25% 45 A i G4
M5 H 26 B Gibeo 2\ F] ; D-Luciferin 1 [ b5
Y I 2E A B F] TRIzol I - Invitrogen
O8] B SR £ W B A TS Marker H Thermo
Fisher 23 7] ; SYBR green 2¢ YG4¥ R H H A Toyobo
v s B PCR & 96 fLAR G A ABI 2 Wl
HNRNPK L& [ Abcam 72 %l ; p53 ., p21, CCNDI1
PUA H CST 23 A); Rb B2 fk Rb CDK4 , Cyclin-
D1 Z54i/kE) B Santa Cruz 237 ; HRP Aric A LU EHT
Y 1eG W H HAZ G4 A= /A W) s CCK -8 2t i 176 1 A
AT & Annexin V (633) $8 T4 357 & 6 A A
{ZAZE R (i) AT BR A A BERS 2 25 ) F Merk
3]s DOX FR i L IR A PR ml 4t

SEHF G E & PCR Y BIO-RADCFX Connect

Real-Time PCR i #r X A BIO-
RADiMarkMicroplate Reader; it 2U 40 fifd X & BD
FACSAria II Cell Sorter; 1% 24 A% & 48 M 1VIS-
Lumina II,

1914 RS DNA ¥ IS5 e b ( Hifg)
ATEHE . HNRNPK 19 siRNA A S286 % %31, JF
FIUNFE 1 iR, A DOX IS B T4 18k 7 2%
R H T LR R AT BRI £
1.3 LWHE
1301 e S bRy i ik

G B 10 s T ™A i R 75 L 366 DR o 45 4
BAETFMIEAT . B I5I1 5557 H1299 4, 84 41 i
ARZS . W5 Hh £ nUBEZZ TT 5% 10* A 20 i vk JiE 1
W HER T 6 LA R, 37°C K537 18 h )5, #i
FERTEZE MOI=10, BRYL AN, kSRR 5% 8 h, WAL 4N
PRSI i R . B 72 h )5, H 6 g/
ml, MEPA 7S 2K T VR A0 48 h, 76 WA T WLk
RS K PR 40 M AT K85 3%, R 3 pe/mL
WERS R R LR R
1.3.2 DOX i35 H1299 4ife iy KRS

V407 16 5 110 200 M ol £ B B 22 T 5% 10 A vk
FEREE , B AL 100 L 0T 96 FL 40 M 5% 5= 4,
YRSERT TR 6~8 h, FEANMEINGEE 5 H TAEWRIE R S pe/
mL i DOX 75340 fifd , 37°C 4k 2L 85 55 48 h, 1 Bi%
B T WSS DOX 175 S5 40 A AR ROIR A
1.3.3  FRFEARIE 2 T M i A

9 B AR A PO R B RIA T A, Kl B
e o Ot R i rY & M, I C I ddH,0 ¥ i D-
Luciferin T4, 7 0. 22 wm JEMETSERR 240 | fif
FWAE R 30 mg/mL, 4335 5 F —20°C VKA IR AF
FH 37°C THAAMT ) 58 42 15 5 BEH R R 1L 1 :200 F B
D-Luciferin fiff & ¥, FC il 2 W B2 150 pg/mL 1Y
TAEW ., 250 1.3.2 WA R 3 L, i
100 wL/FLINA D-Luciferin T A, #EEHFE 10 min
J& , AT EE SR
1.3.4  Real-time PCR £l 2% #k HNRNPK F) 235

10 A S 45 B 2 T 5 % 10* A 200 i ok B
T, AL 1 mL $EF T 12 FLANMRT IR0, 4k 2 b5 5% 6
~8 b, T3 4 LU BE IS FH 0 ~ 10 pug/mL AN [a] 3¢ B £
DOX i 40l , 37°C 4k£E K557 48 h,

WA TRIzol 12k 71 5 iz e 55 354 791 6 vl BH 5 45 4
R A AL AN P2 R AT 4N A 5 RNA, 1A T

System ;
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FUiE 545 %) ¢DNA, I FH Real-time PCR #4741
FFiE T B E GBI T A 4140 i HNRNPK /) AH
XfFeikHr, 2 GAPDH 5 HNRNPK %A i |
TSP HN AR 2 Fras, RO AR ZR R R 43 B )
23 N, WE R WA 95C 3 min; 95C 10 s,
60°C 30 s, ¥ 14 40 MG It 4 60°C ~95°C
THR . SZEGZE R 5 if HNRNPK B9 AH X 26k 4k
th DOX i 2RS4 A MR AS 2 T )8 HNRNPK A frefd:
1.3.5
K

Wi 20 A5 R 2 T 5% 10* A0 i 1k B 1 =
W, AL 1 mL R T 12 FLANM S IR, ARS8 5% 6
~8 h, FR I BE IS FH TARWREE A 5 wg/mL 1) DOX
S, 37°C k2215557 48 h,

WCAE B M P 25 FL I AH i, 3l 3 RIPA 27
S1i7 20 M AR U P, RGN S 9 % 2 4 1) B U
FE . FCHIVREE N 129 157 25, 4T SDS-PAGE H
Tk, SRJG ¥ 300 mA LI R I HEA TG IR K AR AR
W E PVDF B L, & 5% BLRE Wk A0 3 P T
FIREA PVDF B 1 b, I/ b e R e bkgh & BlS
Fi 1:1000 B L 5% B HNRNPK Hiik, T 4C &
PVDF i, ¥ H ,H 0.1%(%) PBST PR 3 WK, I AFi
LA 1:10000 B HRP bRiCHY IgG, T HE LT
1 h, FRRUERE 3 WG N R, LI 4% 41 7 459
RS E
1.3.6 HNRNPK X H1299 4 13456 )52 il

il 5 20 B I T AR, #e 3% 107 /LK 4 iz
FhF 96 FLAIMIEE 55 4, 37°C 15 9% 6~ 8 h, £ 41 I
BEJG R TAEHRIE N 5 we/mL A DOX #5405 S
RE RN, FERh 2 AR A0 BE S, H— 2 Al i
F% LW, ¥ CCK-8: 1537 Fis AR LA 1:100 (1) LB
JA CCK-8, 7 CO, Y744k 2edE 3% 2 h, WAL
R TG AR A 5 HAE 450 nm 74 A0 19 11
J& | HG AR 24 h K I— kB 5% EIE ) OD,,,, HLE
%596 h,

1.3.7 HNRNPK X} H1299 4 I8 T %) 5% 1

W5 20 B ) 45 B 22 T 5 % 10° A 40 i e A o
T, BRFL 2 mL 4R T 6 FLANMES R0, ARS8 9% 6~
8 h, A AR BE 5 T AR BE A 5 weg/mL 9 DOX
VAL, 37°C ALK 57 48 h,

2 AL 8 T ARSI P A% 422 B AnnexinV (633) JH T
o AR S Ui B B kAT, WE 6 FLAR T A A,

Western blot £l £ % ¥ HNRNPK 1 3% ik

T ARG SRR A R TR M = O R, 1000 1/
min .0 3 min, 55 F3E, MIA PBS 3 O UER
AL IR, 100 wL FiBE4F B9 1xAnnexin V Binding
Solution H & 41 AL, 43 51 ) 40 g B in A 5 pl
Annexin V(APC) 25645 5 wL PI Solution ( PE) ,
FEiR FHEOGIEE 15 min, JIA 400 pL 1XAnnexin V
Binding Solution , il i+ i X 41 1 450 %F 200 f (% 9 7~ 1
DLHEATHLI
1.3.8  HNRNPK N5 H1299 4 i J5 38 (4 5

Bt AN AP PR IN) 1.3.7, FIT0A 1) PBS
VE AR, SR J5 FH 70% 1) £ B [ 22 40, A
PBS BLLUEURER £ B , IAE 0. 19% RNaseA 1
PI Y, 2 1B E e €4 30 min, 30 2 37 X 41 A (SRS
I 240 e S 48
1.3.9 HNRNPK F X} H1299 4i g8 5 k5 (0 15
5 38 % 1) 5

ABRIE 1.3.5, k91 p53, p21, CCND1, Rb, p-
Rb ,Cyclin-D1 CDK4 254 1 iR IB K-,
1.4 SFitFEFE

Bl 73K F GraphPad Prism V.5.0 34, &
GORHLAP BB AR 22 (& x5 ) 3R, M BR 2EAT ¢
I DL R G2 b, B P<0.05 S 25 A Gt

2 #R

2.1 DOX %5 HNRNPK TiE/E H1299 4B 4
KR

LIRS I 1 B L 5 1Y H1299 4t g
HxtaA M RN BEE LIF B 25, H
DOX 155 48 h J5 & A K% I R TR], v] BB AE
HNRNPK ¥ J& , H1299 41 ffd () 3% 5 v B 57 3] T
R
2.2 RBREHKREAREERENGN

SCE g R 2 s, 5 R B 12 N B Y
H1299 Zi R XT b, 25 O ISR 72 4 5 HNRNPK T4
I 2 A A X L 28 98 G R G 1, B AS R P
PS8
2.3 HI1299 FaiE#k HNRNPK HRIEHR

SEH PCR 45 1A 3A /R, & A [A ¥R 1Y
DOX i S 48 h J5, H1299 %4 %% £kt HNRNPK )
mRNA EIAKF-B 8 T8, 75 DOX #IE N 5 pe/
mL 5 10 pg/mL if, HNRNPK i mRNA 357K V-6
5T M2 65% ~70% , HAEX P BT HNRNPK
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FRRDG Ik T T JC 1 35 25 57, SR W] DOX 15 Aa i 41
bk HNRNPK 98 (9 S BV R 5 pe/ml,
Western blot 55 UKl 3B 7R , 7€ 5 we/mL ) DOX
T 48 h J5, H1299 Fafs vk HNRNPK 92 H %
S,
2.4 HNRNPK TiAxt H1299 £ pa i 58 A 22

JE . CCK-8 4 15 1 A 1 3K 751) 6 A 00 448 i 34
AR 4 BT, 78 DOX 135S T, HNRNPK
R T IR H1299 4 78 o B W b ol 1, 55 0 R
WIS, —H A W32 5, R W HNRNPK T fEGE
] H1299 21 ffd fl 384 4
2.5 HNRNPK TiAxt H1299 £ BaE A9 220

2 DOX 540 it 48 h J5, i i Annexin V
(633) P T A T G e D ) T A M B, S5 AR AN
& 5 r7n , HNRNPK FoE 1Y H1299 40 A I8 T
B 5 A R, IF J0 i 3 25 5, R HNRNPK
VR H1299 4 98 T A B s
2.6 HNRNPK T3t H1299 48 i/ HA R0 2200

T PTG ok ) 40 A 5 401, 25 SR ANl 6 Fs,
HNRNPK FiJE,G,/G, B4 & 4 LB & & F
XFHRZH, S AN A E 2 LI B A T R A, 25 5
BEFE L (P<0.05) 5 G,/M S 40 M 19 7T 43 e 2%
SIS FE XL (P>0.05) , FH] HNRNPK 1T
T H1299 4l M G,/G, 1) S W & J i & 4

TS
PAD

41;C.DOX

R,
2.7 HNRNPK TiEX H1299 ZHfaiE a8 X 0015
18 BRI

2 DOX iS40/ 48 h J5 , Wi Western blot £
WZHfE T p53 p21 S H MY FRIBKY, 48R K 7
FF7R  H1299 524 p53 kA 1 240 ik , 4 i Hh ks il oA
#| p53 235 i 76 HNRNPK 235 F )5, p21 3
KK FIH, CCND1 5 Cyclin-D1 #9235 KF T,
CDK4 5 Rb # [f9 F kK 147 B 424k, {2 Rb

HHRBERILACE T,
%1 siRNA
Table 1 siRNA
Ey i HRFII(5-3")
Name Target Sequence
HNRNPK GAGCTTCGATCAAAATTGA

&K 2 Real-time PCR 3|¥1F%1
Table 2 Primer sequences for the Real-time PCR assay

ElE/EA S19FF1(5'-3")

Names Sequence
hnRNPK-F AGGTCGGTGTGAACGGATTTG
hnRNPK-R TGTAGACCATGTAGTTGAGGTCA
GAPDH-F AGACCTGGAGACCGTTAC
GAPDH-R ATAAGCCATCTGCCATTC

» Ly Yol .;“}.‘-*,?3&‘. : -
oy A N S 24 Z N

%5 48 h 5 BRI EEA ;D . DOX % S 48 h J5 A9 HNRNPK T4 .

1 DOX 55 H1299 i i) A= KR A
Note. A, Group of LV-NC-RNAi. B, Group of LV-HNRNPK-RNAi. C, Group of LV-NC-RNAI after 48 h. D, Group of LV-HNRNPK-RNAI after 48 h.
Figure 1 Cellular states of H1299 cells after DOX induction
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#& 3 Real-time PCR WK &

Table 3 Real-time PCR reaction components

Ay AR (L)
Components Volume
FEH 20 DNA Genomic DNA 2.0

L¥#514) Forward primer
TS Reverse primer

1.0(10 pmol/L)
1.0(10 pwmol/L)

SYBR Green 10.0
ddH,0 6.0
AT Total volume 20.0

HNRNPK F-#i5% 2
sh-HNRNPK :

B2 RHARTOLR MG PRI

Figure 2 Detection of luciferase in stable transgenic cell line

A ok ok
! kK 1
adl] M & % %
_ﬂé} & rTTE—
, o~ _
B2 10—
jost
= o
— ° 0.81
= 8
< 2 064
=%
2 2
< 0.47
22
2 0.21
2
= 0.0l 2
L
F L L S L Y
SRTERIRE (pg/mL)
DOX

sh-NC sh-HNRNPK

B-actin o——— -

TE:A. % i PCR; B: Western blot; 5 X J# 41 tt
, ™ P<0.001,
B3 AFFIE DOX T HNRNPK MR (n=3)
Note. A, qPCR. B, Western blot. Compared with
the control group, “* P<0.001.
Figure 3 HNRNPK downregulated by different doses of DOX

3 it

HET, KT ESE HNRNPK 7548 R i 8 20
gk, H 5 0 0k A i | au s R L B
RSN EN 7L N Y RN & N ke e R (T
SRR G (EHX T il 5 98 08 T A DLATE AR

0

104 -O- shRNA-NC

MEEE

Proliferation rate

I} [ (h)

Time

TE: ST IR n =3, P<0.01; ™ P
<0.001,
B4 HNRNPK XTI H1299 4 35 ) 5
Note. Compared with the control group, n =
3, " P<0.01, ™ P<0.001.
Figure 4 Effects on H1299 cells proliferationof
HNRNPK downregulation

AT HNRNPK A9 53 4 2 15 76 R [ b g v & 4%
T fiE 45 R A ), Gallardo 451 38 5 #4) %
HNRNPK £ [H # B 4% & F ( Hnrnpk ™™ ) /N B, GIE 55
HNRNPK 7E LI F 568 % b I v 2 45 400 98 25k B 1)
YEFH . Huang 251" % #l it #3519 HNRNPK fE %3l
FLIEAT pS3 HIEAT T m B B e, Li T
A B HNRNPK 76 #2555 20 i 97 8 25 10 g v s 26
RIHER AN R UG, AE/N 0 B il 95 ( non-small-cell
lung carcinom , NSCLC ) J& i & WL ) fili ez 28 780 | 23k
FEl Ak T A 0 R e T G R B R R
SO &P HNRNPK A il 98 J5 & kB S S D 441
il 24P R 23 T AR DE Y AL 4 R e P X HE 4 v
(1 23R FR AT B . [, HNRNPK 75 i i 5% 7%
FA A i P RS $278 HNRNPK 9 5 3Rk
A BE S Il AL RS A OC SR, HNPNPK 75 ifi Ji &
Az % R i ELAARAE FEAILA v AN 58 s 48

HNRNPK 762 Fh i 1) & A % e vh 2 5 0 4%
FRSE R S LR 1) 25K, IF S 55 IR I ygg 400 it i)
W W SRS RES S AEY TR
Huang %5 2 WF 9% & B3 3K 9 HNRNPK RE% 1 i
T 20 B W AH 56 3 1 p53/p21/ Cyelin-D1 411 il B
SEEAN ML 3% 5 5 B R AR 4G, Chen 45T BF 5T R
HNRNPK BE@% 18 13 9845 Cyclin-D1 540 A# G,/
G, WIJF X8 (1 2 45 4 JF 9 e g 40 M 0% 19 B
HNRNPK 1E R ¥ sk N FHEME 5 elF4E 19 )5 8l 145
4, TRl 5 p21 mRNA 1 3SR B X AE 4, LA
T p21 B, SR B G 20 AE S 24 R R
FERL T AN, 7E £ R R 20 41 HNRNPK fY
[P IR PEBE E = K /Y c-myc, HNRNPK fig
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A sh-NC B

sh-HNRNPK C

,]at
012

Pl

104
ns

Q4 Q3 Q4
w847 7.62 3849

TR E T (%)

Percentage of apoptotic cells

Q3
7.43

Annexin V

sh-NC sh-HNRNPK

AnnexinV

TE: A X IR 4 ; B HNRNPK THEfi#e 2 ; C A TR 1 43 1L ; S X3 IR L n =3,
B 5 HNRNPK FExf H1299 4HHL 11 5% m
Note. A, Group of LV-NC-RNAi. B, Group of LV-HNRNPK-RNAi. C, Percent of apoptotic cells. Compared with the

control group,n=3.

Figure 5 Effects on H1299 cells apoptosis of HNRNPK down regulation

1907 [ shRNA-NC

—— B shRNA-HNRNPK

o o
? 9

R 7 (%)
Percentage of cells
S
)
1

204 ns
[l ==
0 . . m
Gy/G, S G,/M

T SXHRA L, * P<0. 05,

HNRNPK %} H1299 4 A A5 (n=3)

Note. Compared with the control group, * P<0. 05.

Figure 6 Effects on cell cycle of HNRNPK
downregulation in H1299 cells

sh-NC
p53

sh-HNRNPK

p2! e

—
PR o —

B
CDK e etk

Cyclin-D] - s—
COND] S—
B-actin -
B 7 HNRNPK TEXT H1299 20 Ma 855 AH 5 #Y
{5538 [ 14 52

Figure 7 Effects on proliferation relatedsignalingpathwaysof
HNRNPK downregulationin H1299 cells

i 5 c-myc BT poly ( C)ﬁ?%{}@ﬁ c-myc %

5,55 bR 0 i A 1 s R 45 [ Ik, HNRNPK
RERS 8 I 2 Pl 12 2 5 MR A i A% 3 8 8
HNRNPK BB 38 i 22 F i 42 2 5 b 98 240 e 1) 9
T-J4% ., Chen £ #F 5% b & 31 HNRNPK fE %
I I R U A BT OE TR R R BT T
HNRNPK 75 5 W86 41 g v Ge 8 S5 40 g8 T JE [F FLIP
e Bh 454 1 FBOLFE SR . Yang 55 1O B
5% K B HNRNPK 2f 296 5 299 {3 A & R 1Y H 31k
BEAS IR I8 T PKCS /R4S 302 1 222 R
WM AL, T H] DNA #1055 S T2, HNRNPK
YR pS3 A LIS R XHE ST DNA 4516 2 e &
FEH], DNA $4i{ fff HNRNPK #Z2 4 5] p53 T
WEER Y 5 31, AR fd p21 . HDM2 , C/EBPa Al C/
EBPB 35 ; HNRNPK [ T /> p53 5 55%, i
X DNA B335 S 50 40 i e i fss 7

ARSI R R T A T SO R bR IC 19 i DOX
JH¥E HNRNPK £ 94 19 H1299 4i il t% , G % i
i DOX & $5 1 175 T 40 M 76 4 B 1) 05T 9
HNRNPK ik, A AE /N2 M i 6 40 i H1299 Sk 5
TR 5557 | Hotg—E b B ps3 i £k,
EAWFFCIESE HNRNPK B2 5 p21 mRNA (1) 3/ 3k
FEBEIX LS 4, M p21 B%, T AR 3F il 8 &
AU R FETN COND1 RES 4R 5 G, /S-S 1k i 1
FEH Cyclin-D1, HAEWME S 5 p21 AHELAF A 40 i
JEHEREN G, W S TR B, Cyclin-D1 (9 221
B (2 A L A, HC 0o B 30K AT B S 04 b Ok 4
BUEAE . Cyclin-D1 BEREZE G IF G G, WRHA 1Y
W1 R RS B CDK4, CDK4 REMS TR 1L G, 1]
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JIISI A R, fiUH AT 45 & 19 B2F1 7 5k H 1
b fEg R E2F1 HESh A B W e G, BIHEACS
W (R UE AN A Y AR SEEG R, HNRNPK A9 R
#i5 p21 B35 TH, CCNDIL 5 Cyclin-D1 () #3k
BEAR, DTS Rb 85 1 B R fb sz 20l i — 2040
2R JE DR N G, W S W A e, PRt Gl 0k
DOX %S HNRNPK 23k 7K T, nl i i 8 4%
p21 B HAH 5G40 B ) 3 95 B 1 A S 38 B, D
i T H1299 AR AYIGSE . ASSE5H  HNRNPK (1)
TUEXT H1299 41 38 T3 A B R 2, v e
T H1299 4i Jfd A 5 6k 2k p53 & 1 £ ik, T3
HNRNPK #35 F il J5 ok it ps3 & H Tl s 5
WS 5 20 S R TR BE S| & 4 i T,
25 FRTR AR S2 3 v HNRNPK (49 P840 40 7 i 40
LRG3 5, 45 A DAAE A A 5E 1) IE 52 HNRNPK
TE NI v B4 v 22 K8 0T 8 e ¥ 2 IR a0k i 9 2 9 1
H, 3t — 15 HNRNPK Y 5% F2ik ] e & M
IR, HAEARIFP S 0 g v g b 7= A2 R R] 5%
M, A, H1299 4l A T 9 R R A 751,
i HLAE % AE A2 W A PN B 30 I B B P93 4 it (%) i o
TR s A /N5 R A5 0 38 ek T A R AR S B R
Dok 76 A= AR N R 2 8, — T THT A fF9E HNRNPK
FERTIE &R & v i T RE S5 AL a4 TR A R Y
Z5A , TRV A7 P8 AH G 194 S Atk F 9 5 i PRAE Y
PO T IS IR AN S B AR

SE 0k
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