Vol.38 No.2 Feb. 2018

EiZBAFER (¥ | 161
JOURNAL OF SHANGHAI JIAO TONG UNIVERSITY (MEDICAL SCIENCE)

W - EMR

2 E N 50 siRNA 8 PNUTS EE X HRE Hep-2 20/
8TH., RERIE

X1

==

ER ;% g&! ;% ﬂ') Bltﬁ yﬁy Egl]\il‘g; ;"5

HRERKZEHEE—ERE SRS, HEK 400016

[HZE ] B8 - IR BN S/ RNA FHE (small interfering RNA, siRNA) i % [ %8G 1 % H#705  (phosphatase nuclear targeting
subunit, PNUTS) )35 %1% 400 Hep-2 W4% . 228, B L4 mE i fk (epithelial-mesenchymal transition, EMT) 45 i & HL
Hil, ik - MAEAERIL PNUTS siRNA F¢ 51 it 5 240 I 2 i 4 a Hep-2 4, St A x| (PBS) 4. Bk #k (Ad-GFP)
ALy (Ad-siPNUTS) 4H, <2} 2¢k e i PCR K& Western blotting #% U 40 it PNUTS (& ik, MTT @48 40455 1% 5L, Transwell
B M AN, ITREfES). Western blotting 4% M 4R i i@ Rb, WEfg{L Rb (p-Rb), PBK, Witk AKT (p-AKT), E2F1, E-cadherin,
N-cadherin fil ZEB1 & #ik, &R - 5 Ad-GFP 4%, Ad-siPNUTS 4H Hep-2 4ilfifiHh PNUTS mRNA Fi%& [ (¥ P=0.000) ?ibkﬂli
FRAG, AN 2 H (P=0.004), %3 H (P=0.001), #4 H (P=0.000) ZF|#MHl; MIREKRTE (¥ P=0.000) RESIREAL; &2
Rb (P=0.000). p-Rb (P=0.000). PI3K (P=0.023). p-AKT (P=0.000). E2F1 (P=0.000), N-cadherin (P=0.005)., ZEBI1 (P=0.000)
A RIBARFREAL, E-cadherin (P=0.003) #&[HFKEK TR, LG58 - Ad-siPNUTS #ifi s difin Hep-2 MORE%E . RZEREEBRET), i
¥ EMT, HulfES PBK/AKT {554, Rb {55 Aa %,
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Effects of adenoviral-mediated siRNA targeting PNUTS on proliferation and invasion of laryngeal squamous

cell carcinomas Hep-2 cells

LIU Xia, YU Wei, YU Dan, CHEN Juan, LUO Xiao-hua, LI Bing
Department of Otolaryngology, the First Affiliated Hospital of Chongqing Medical University, Chongging 400016, China

[Abstract] Objective « To explore the effects of adenovirus vector-mediated small interfering RNA (siRNA) targeting phosphatase nuclear targeting subunit
(PNUTS) on proliferation, invasion, migration and epithelial-mesenchymal transition (EMT) of laryngeal squamous cell carcinomas Hep-2 cells and its
mechanism. Methods - Recombinant adenovirus vector expressing PNUTS siRNA was infected into laryngeal squamous cell carcinomas Hep-2 cells and the
experiment was designed into PBS group, Ad-GFP group and Ad-siPNUTS group. Levels of PNUTS mRNA and protein were detected by real-time PCR and
Western blotting respectively. MTT assay was used to detect proliferation abilities of Hep-2 cells. Transwell assays were used to detect invasion and migration
abilities of Hep-2 cells. The expression levels of total Rb, phosphorylated Rb (p-Rb), PI3K, phosphorylated AKT (p-AKT), E2F1, E-cadherin, N-cadherin
and ZEBI protein were detected by Western blotting. Results - Compared with Ad-GFP group, in Ad-siPNUTS group, the PNUTS mRNA and protein (both
P=0.000) levels were dramatically decreased. The proliferation of Ad-siPNUTS infected Hep-2 cells were inhibited on the second day (P=0.004), the third day
(P=0.001) and the fourth day (P=0.000). Meanwhile, the invasion and migration abilities of Ad-siPNUTS infected Hep-2 cells were decreased (both P=0.000).
The expression levels of total Rb (P=0.000), p-Rb (P=0.000), PI3K (P=0.023), p-AKT (P=0.000), E2F1 (P=0.000), N-cadherin (P=0.005) and ZEB1 (P=0.000)
were decreased while the E-cadherin (P=0.003) was increased. Conclusion - Ad-siPNUTS could inhibit the proliferation, invasion and migration abilities of
Hep-2 cells and reverse the development of EMT, which may be related to PI3K/AKT signaling pathway and Rb signaling pathway.
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W R B 1 4% B £5 & (phosphatase nuclear targeting
subunit, PNUTS) fE4ifiZ N Tz k& E i, K
WL A E 9 B EE 1 (protein phosphatase 1, PP1)
TG Mk 2 5 A0 R A R ek . b 4 o 4 A PR R
T F 5% PNUTS AR 2T OB A A= dir B2 s R 28 9 B i
Kavela % “ fiff 52 % B0 PNUTS ] 3 izt 4% PTEN/P13K/Akt
55 W K AL M A N Sl A T p R AR R R, BT
PNUTS J& R A% S 458 . T, (R R AR A ¢
ffy PTEN/P13K/Akt il % 7, ifii H i T PNUTS 3 R 7E i
a2 22 B R A E IR FE i /L, AR 9256 0 20 S T HOT 2k
PNUTS J K %W Hep-2 (=22 . HAZREIRHIRZNN

1 HHSHE

L1 BOebRI g 26450

NWgtgetR AR ARk Hep-2 W B rh B BRFET R B 55
YRS AN s RPMI-1640 5552k | iG-S (FBS),
MTT Iy B Gibco 25 7] ; Matrigel ) § Solarbio 2% ] ; Transwell
/NEWGH BD 2wl 4y PNUTS siRNA (1 &% % (Ad-
sIPNUTS) Hy Fif 5 gL R 2 ARG PR 2 Rl %L s RNA 2
Uk g, &AERE L TS A E KA S AR
P2y )5 SuperRT One Step S}t & PCR A5 & H &
PREEICAE M AR A PR 2 5] HRP ARICIHY L 2EDL % 12G Pk
(ab150077, 1:5000 fikE) W] Abcam 23 7]s BiBR{L Rb (p-
Rb) Pifk (9301T, 1:800 #i%s) WgH Cell Signaling Technology
20w PNUTS $if (sc-271681, 1:100 Fikg) . B Rb Hifk (sc-
102, 1:100 fi B¢ ). PBBK Hifk (sc-1637, 1:100 fiike). Bifa
1t AKT (p-Akt) Hifk (sc-5298, 1:80 % B¢ ). E-cadherin $ii
& (sc-8426, 1:100 #% & ). N-cadherin g < (sc-8424, 1:100
Fi®e). ZEBI Pifk (sc-515797, 1:100 F#%s). E2F1 Hifk (sc-
251, 1:100 #:%¢) M H Santa Cruze 25 =] ; GAPDH Hiff (60004-
I-Ig, 1:5000FfB%) . HRPARICHILLIEDL/ MR IgG bk (10285-
1-AP, 1:5000 fivke) W B s =AM AR A IRA F,

1.2 ZAiks3E

Hep-2 4 g il & 10% FBS {J RPMI-1640 & 35 3, &
T37°C. 5% CO, Hypparh WML IR . Franitl & 3 80%
FAilnt, FEEEFRAL, PBS U2 vk, BREEHHfLANNE, % 1:3
efREE .
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B P siRNA 5 5] (5-GCAGACCCGUUCACCAGAA-3’),
A BUAH R EE DNA, Ao 1 I 7 25 4% iUk pAdTrack-
CMV w, 2RJ5 5 aea 22 iUk pAdEasy-1 /£ BI5183 4f
AT AR A, W U) % E &5 R E Sk E AL RN = Ad-
siPNUTS #g3t it By, Jdk— 2 AE 293 diffgrh ke, 44,
aifb AN E, R EIEE (3> 10°PFU/ML) 1IEH
Ji 95 35 Ad-siPNUTS,  H [a] £ 75 i Ay gt B P % B8t o5
(Ad-GFP), H4fi A 51 (o 4 bth 5 41 Jc [R] I8 A T 3¢
41| 5>-UUCUCCGAACGUGUCACGUTT-3’,
1.8.2  HL N B AL SRR TN A 28 Tk b Pl
LY GFP 4R JE A, AT e 5 B Qe 8RR AR T, B
AR A R AT BT ] Hep-2 41, 25241 5 000 44 it
(100 uL) 48T 96 4LbkHr, 3 AMEAL, ET37C. 5%
CO, Br it gc, 24 h JaRIEMISRIGaE R, MBREE K
(multiplicity of infection, MOI) 4 100 Yl 2% 4L Hep-2
4, 12 h fE g i S LR S, ATk, 24h
JRAESOE R THL%E GFP PRMEAIIRAL, THRSRGICE,
1.83.3  FEAINRN G Hep-2 4. KB ik B h 3 41
A (PBS) 4, Mfiwaid (Ad-GFP) 4, ki
(Ad-siPNUTS) 2H, HUERCRE RAFADEINAIE, THt
JaEE, LL2x10° /40l (2mL) #FhF 6 4Lbk, BT
37°C. 5% CO, ¥ Fih i3, 24 h J5sekiRds, PBS It
29k, 4 HnA PBS, # A MOI % 100 ffJ Ad-GFP & Ad-
siPNUTS, Zk£5 55 48 h 5 T aZiskia,
1.83.4  Ad-siPNUTS J&%¢ Hep-2 ZHMIAYSEE SR %< e
5E & PCR # ] PNUTS ££ mRNA sk F- {265, $2 B e
48 h J5 & ZH 4l & RNA, & RNA ik B, 4% 88 SuperRT
One Step SE %% ¢ & & PCR A & Ul B, K55
ey AR — A ORItk R b AT, R RS 125Ul
2 x SuperRT One Step Buffer, Fii#5[4. TiFEs[4& 1 ul,
0.5 uL SuperRT One Step Enzyme Mix, 1 pg RNA, H %
INTC B KRN 3R 25 WL, R G5 45 C R 3¢ 30 ming
95 C YA 2 min; 94 CAs4: 30 s, 55 CiBk 30s, 72 C
WE A 30s, PEIR 35K 72 C & E i 5 min, PNUTS 3 A
E 514 5°-CCCATAGACCCCAAAGAACTTC-3", [t
5| ¥y 5°-ATCGACTCACCATCTTTCGTG-3’ ; GAPDH
EWE514 5°-CGGATTTGGTCGTATTGGGC-3’, Filifsl4y
5°-AGCATCGCCCCACTTGATTT-3>, H HJ %t [§] mRNA {1y
ARG AR 2720 AR AR, SR E R 3k,

JH Western blotting #4 ] PNUTS 7£ & [ /K - fJ # ik,
JH 4 1 2 i g RIPA 2 B e 48 h J5 1) Hep-2 #1 M 6l 2R
F, BCA L& Ak E, BE A% BAL 40 pg R4,
10% SDS-PAGE HiL7ik Ji5 % & (9 #% E1 5] PVDF I, H& 5%
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JERE A= 5y TBST = im 3t i4] 4 h, 43 BN PNUTS i fk
GAPDH $ifk, 4 CHE K. FHY—pi, TBST Bt 4 ik,
gk Smin, fIA Z$Hr37 CHEHF 1 h, TBST ¥t 4k,
K 10 min, L%k 6L 52, Quantity one R {447 K
Eor#r. LEHEE 3K,

1.4 Ad-siPNUTS %} Hep-2 ZiB4Ri % 5w

W fE Y 24 h J5 & 4L 40 M, LL4gE 4L 5% 10 4> 40 i
(100 uL) $EFRF 96 FLA, B4 5 NE AL, ERBEGE 1, 2,
3, 4d s B A 20 )L MTT %% (5mg/mL), 4kZ5E 557
4h, #F FiEk, S4LIA 150 pL {5 DMSO, 7% 10 min,
BRSNS BETE [D (490 nm) 1, DA & 4R 45 1
B EAER AL, AR RGREAEAR, LA D (490 nm) SAghAA
bR, ZfilanioARdhsk, SSEEHE 3K,

1.5 Ad-siPNUTS %} Hep-2 #iiliuft 2. iCRMIREM

1.5.1 4iEm el UL 48 h e KA aniie, Hikfs
LA I i RPMI-1640 i B 8 &, LA&E4L 1x10° /40 /i
(200 uL) £:FpT Transwell =, R TFZEFMmMA 500 uL
&5 10% FBS 1) RPMI-1640 ¥ 553, k&35 24 h, FUH
W, HERRES EEhRIEBIANN, PBS FHbE2
K, 4% £ B EL[E Z 10 min, 0.1% £5 544 4L {4 15 min,
MR, AR TR, TSRS FEeE
FEA R R] S AHLEF AT AR TR, TR

152 ZMfR 22 Y o 7 mg/mL Matrigel % 1:1 f B
J5 LA 4L 50 uL 2% A Transwell |5, & T 37 C I
F4h, [FRCEERE, B /NE, EBEIA 100 uL TG i iE
RPMI-1640, 7k{t. 30 min, HAhHWE[R 1.5.1,
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blotting #4; ] PI3K, p-AKT, E-cadherin, N-cadherin, ZEBI
E2F1, p-Rb, B Rb &EH{HIHEIL,

1.7 Seil2#orbr
% FH SPSS 21.0 GE it #k ko #r, RIS BPE FH x+5 %
TRy IR EL AR R UASTAEAR ¢ 40, P<0.05 hZEREAH

Gt E L.
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FAl MO 2 100 g I 575 75 1 2 Hop-2 41 2, 24 J5 20
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Hep-2 M H A R s g Btk
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Fig 1 Detection of the efficiency of Hep-2 cells infected by recombinant adenovirus
2.2 &%) Hep-2 4l PNUTS [1)43%

SN % 6 E B PCR &5 F (& 2A) K Western blotting
8 (& 2B) Ho5: 5 Ad-GFP 4 kb %%, Ad-siPNUTS 4
PNUTS mRNA K [ () P=0.000) FikAKFF#AL, 25
BHit2E L 5 Ad-GFP 4] Lb#%, PBS 41 PNUTS mRNA
(P=0339) & (P=0297) FkkEZERILEH R L.
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Fig 2 Expressions of PNUTS mRNA and protein in Hep-2 cells after Ad-siPNUTS transfection
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2.3 Ad-siPNUTS %} Hep-2 4455 1% 550
Hep-2 40l K2k (&3) &

T 5 Ad-GFP 4 Fbss,
Ad-siPNUTS ZH /1 Hep-2 4l KR EAESS 2 A (P=0.004)

%3 H (P=0.001), %4 H (P=0.000) H{&Eigls, Z=5H
B it X ADd-GFP 4 5 PBS 4 bk 2= S LGt
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3
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Fig 3 Effect of Ad-siPNUTS on proliferation of Hep-2 cells
2.4 Ad-siPNUTS %f Hep-2 #HiJiiaf: 2 E 155 m (32233+321), (8801+625) /; 15 PBS 41, Ad-GFP bk,

Transwell {3 2% 55 05 45 & (&

21 Jo Ad-siPNUTS 4 1) %% 15 20 B %4 5> 5l & (325.67+4.16),

4 Ad-siPNUTS 3¢ Hep-2 42 REEN IR (FRERE X 200)

Ad-GFP ﬁﬂ

4) R PBS4l, AdGFP  AdsiPNUTS HAZERdiipVl e mhe, ZSAStit-EE (34

P=0000) ; Ad-GFP #[] 55 PBS £ 22 R 4545 L (P=0420),
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Fig 4 Effect of Ad-siPNUTS on invasion of Hep-2 cells (crystal violet staining x200)

2.5 Ad-siPNUTS %} Hep-2 4l 3T 5% g Jaf5smi
Transwell 1_%7'2‘344: % (

& 5) 7% PBS4]. Ad-GFP
2H N Ad-siPNUTS 21 19 22 15 40 i %5 45 5124 (343.00+4.01)

5 Ad-GFP 4] Lb #%, Ad-
(4

(12533+£2.08) /;
siPNUTS 124 e %, ZRASRITFE S
P=0.000); Ad-GFP 45 PBS i Z= 7 e&iit+# 8L (P=0372),

(339.00+7.55).,
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5 Ad-siPNUTS 3¢ Hep-2 4T 4E IR (LRERE X 200)

Fig 5 Effect of Ad-siPNUTS on migration of Hep-2 cells (crystal violet staining x200)
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Western blotting 5 % (& 6) T.ox: 5 Ad-GFP 4 Lb#%,
Ad-siPNUTS #f E-cadherin (P=0.003) ik 7k *F-7h &, &
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(P=0.000) . N-cadherin (P=0.005). ZEB1 (P=0.000).
E2F1 (P=0.000) Fik/KFEBEIR, ZRERSEIFE L
PBS 41 5 Ad-GFP RS2 5 X,

Oees
B Ad-GFP
@ Ad-siPNUTS

I

| [

0Nl D

PI3K

p-.-".-EL'I' ERb p-Rb  E-cadherin N-cadherin ZEB1  E2FI

7 : A. Western blotting #5125 5 ; B. Western blotting 2 & F 3 #r4h s © P=0.023, “P=0.000, *P=0.003, “P=0.005, 5 Ad-GFP 4104,

6 Ad-siPNUTS Bif/a Hep-2 I 187E . REMXEAMRIE

Fig 6 Expressions of proliferation- and invasion-related proteins in Hep-2 cells after Ad-siPNUTS transfection

PPl & 22 %% | H AR Z R ) — A, 240
N SR R R ER B, i A R B R S PR R £
MR T R AE B Y, PNUTS a5 PPl fa g 254
TR ARG Y, EARA Lo RN AR E e
ke, E PR £ sy 2 5 AR S 5E S T
SUR SR = e I 78 35S Real T foR: i e e Sl SR (S
Je kRS 5y THLEI I ANTE 2. AT B T L8k PUNTS
A IR B 7 2H R 995 7 Ad-siPNUTS,  Jf J8& 2t 1k 4% Hep-2 4
f, e 48 h 54y BIMEE KN (7K A&l T PUNTS fry
FiRE M, SRFW, %Y Ad-siPNUTS 5, PUNTS
mRNA K & [ &5 B B B AR, X & W] Ad-siPNUTS =]
TE A 98 PNUTS & R e & A= R TR R I A 3%
TH,

BAGE RIS 22 e R O S AR AT, e AT R sk
FERI BRI, ARBFFEFIH MTT ;. Transwell J:46 0 T
JB% Yt Ad-siPNUTS J5 Hep-2 A0 5556 . {22568 1 ks,
LEHRH], BRYe T Ad-siPNUTS [I4 e 5 4 8 440 Lh %,
Ha5E ., (RZERE W N, X ULHH PNUTS 4 R TEMEHE 1Y
HH K A= 2 b R mEE,

EMT #5108 As iy S e B ik, 2 5 Mmaniie
R ZEFLEALEERS , HTE B 14y T W 3 ik A5 5h &
I (cadherin), E-cadherin n[ %5 40 i ] o fo e i 432, 3
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ZEB1, PI3K, p-AKT fZREAKFEHE NP, RO HEFEA
WAL FIAERERR 1L 2 PR, fEMPREaniE b A cyclin/CDK
T Feak i Ik s R AL A e iE K P, g Y
B, dE@%MR{E Rb W 5 E2F1 &5 &, FERRMIHZhae: ik
FR ALY Rb vl B B2F1, (i HE5 A FE A b, KiE
SIS ThREFH- A T AR R, dEm R AN AN G1 %%
Bl S H, {RibgnMusE . Sanchez-Tillo 2 " fff 9% & H1,
ZEBI1 "] 5 E-cadherin # K| J5 ) &5 4, il E-cadherin
e DR 5 e, AT I #E EMT B9 % 2k, Egger % ™ WF %
KB, JEHEER L Rb v 5 ZEB1 JE & & A, 01 H 3
E-cadherin FY %% 5% #0 il 7 JH, 1fi % 12 {1t Rb #] {i£ ZF Rb/
ZEB1 2 &K1 5y 85, Arima %5 " HFZ A % B Rb [ 2%
Al 573 E-cadherin [JFRIKFEC K EMT &£, B IAEMN],
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92, X Ui Ad-siPNUTS w3 i PI3K/AKT 34 12401l 40 i
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