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The Effects of Ska2 Silencing on Cellular Proliferation, Migration and
Invasion of H1299 Lung Cancer Cells

Wang Yitao'?, Cai Wei'?, Zhu Yuanyuan'?, Li Xiyue'?, Zhang Chundong'?, Wang Sen'?,
Lei Yunlong'?, Zhang Ying'?, Zhu Huifang'?, Li Yi'%, Bu Youquan'**

(‘Department of Biochemistry and Molecular Biology, Chongqing Medical University, Chongqing 400016, China;
*Molecular Medicine and Cancer Research Center, Chongqing Medical University, Chongging 400016, China)

Abstract Ska?2 (spindle and kinetochore associated complex subunit 2), also known as FAM33A4 (family
with sequence similarity 33, member A), is a recently identified gene involved in both cell cycle regulation and tu-
morigenesis, and it shares a bidirectional promoter with PRRII (proline rich 11). In the present study, we utilized
lung cancer cell line H1299 to construct Ska2-slienced cell strain by RNA1, and analyzed the cellular phenotype and
potential molecular mechnism. The results of RT-PCR and Western blot revealed that Ska2 was efficiently silenced
at both mRNA and protein levels. Phenotypic analysis revealed that the proliferation, migration and invasion activi-

ties were significantly inhibited in Ska2-silenced stable cell strain compared with those of the control cells. In addi-

tion, silencing of Ska?2 resulted in the downregulation of CCNA . Taken together, our results strongly suggested that
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Ska?2 and its neighboring gene PRR 1] had similar functions and might play important roles in regulating the prolif-

eration, migration and invasion of lung cancer cells.

Key words

Ska2(spindle and kinetochore associated complex
subunit 2), M FRFAM33A(family with sequence similarity
33, member A), J& BT K I H— AN 5 41 A #1142
AR A A R J B IR SR L AT 9% T Ska2 £ 41
M I BOVE L, H AT 1% R ATl i 5 Skal A1
Ska3 ¥ liSka R 1K, HERFA 2270 2 h 1 RIERRAN 5
P 275 B A RS 0 A, DRUIE 0 D 0% Pt 58 B 22
Iy R IR NAT 220 25 I, W ST A SRR,
K HIRNAGE AN Ska2 3k, AT 5 B g5 A K I £
ANRE LI SC AL, KR A5 BB IR AE AT 2290
. teAh, Ska2id AT 2 50 R BUEGR 2 AKH
R SRR 5 308 38 )85 TS5 e 200 6 0 30 L 0 M e 2
R RS ) S A R

K Ska2 SRR, H AT S kI, Ska2ft
22 i Ji PR I HL S /1 4 L i e A L B v Rk S
WoRH S Sl LR 5 2 R MR 1R Ak el
SO, ORI, Ska2 7 fifi i A2 A2 A Je I BARAE H
o> FHUBAATE R . A0 IE T RNAT VA 2
Ska2{if 3R 15 HIH1299%% & Al I tk, 73 #r T ISk
XTHI299Z0 Ml 39 SE K AR SR M2, itk — 20
TRONIRZE Ska2 £ fifi e S 4H R 391 o A0 F B 23 1AL
1 B Bt

1 MR5E%
1.1 4Rtk SEHk

N AEZINGH Bt e 248 B bR H 12990 5+ [ B2 Bt
A LA B 2 M, R ARDHS ok K B R
K5 =55 M i s O R A7
1.2 FERF

RPMI1640%% 77 3k A Jif 7 1fiL 75 ¥ 9 H GIBCO
A . 0.25%M [ 2 1 % H Hyclone A ®]. Hpa 1
JeXho YA VI B H 78 ¥ gi( LM AL A IR A
H(TOYOBO). i i 44 #% 4% ik jiLipofectamine™
2000/ H InvitrogenA 7). S RNAHE B 71 & Total
RNA Kit I it K /) 32 i 77 & Plasmid Mini Kit 13
5 H Omega Bio-Tek /A 7. Jx % 5% iR 7/ PrimeScript
1st Strand cDNA Synthesis Kitfll % Y 7& #PCRiR 7
SYBR" PremixEx Taq™14JlJ § TaKaRa/A @] . GAPDH

Ska?2; cell proliferation; lung cancer; migration; invasion

Z e E PRI A AU B2 AR AR A F . HRP
FRAC I 2E P % P00 E Cell SignalingA 7. HPTA
Ska2 % g P& Pt /4 I H Santa Cruz/A . Super Singal
West Dura/k )t i 7 & iy H Thermo ScientificA 7).
Cell Counting Kit-804 H AR - b2 R (L) A R 2
Ao Transwell(8 pm)/)N%E 1 E Millipore /s 7]
1.3 4HpELEF

H129941 Jifl K FHRPMI 164084 7% 5 (5 10%M5 2F
ML3%), T CO%FR#(37 °C 5% CO,) T # B 1 5%,
G0 H A KR A R 4 9F B Rl& B2 1A 280% £ 44 i,
18 FH10.25% 1) JBR i 1 IV A0 47 4 A A B Al 5
I o
1.4 RNAIBFEZERIEREEE

PLSka2 mRNA 741 itk it Thermo A &) 1)
RAFAE LR BT EE X Ska2fIsiRNA . £ 2 FhiE 43 br itk
Fb 4, i 21 %€ Ska2 siRNAIHE [H] 7 51 Ny 5'-GGC
TGG AAT ATG AAA TCA A-3"; B ¥ %t [ control
siRNAF] %1 : 5-TTC TCC GAA CGT GTC ACG
T-3'. I THR I, KT 50 i 43 00 4 7
Hpa 1% Xho 1/ EE V)07 5. Ska2 ik J¢ 751 B 0% H R
B 1) 1E SUBE AN e SUEE 1 9393 R 5'-TCA GGC TGG
AAT ATG AAA TCA ACT CGA GTT GAT TTC ATA
TTC CAG CCT GTT TTT TC-3'F15"-TCG AGA AAA
AAC AGG CTG GAA TAT GAA ATC AAC TCG
AGT TGA TTT CAT ATT CCA GCC TGA-3"; BH %}
R I T A T A R B I OE SCEE AN R SUEE T A
A N: 5'-TCA TTC TCC GAA CGT GTC ACG TCT
CGA GAC GTG ACA CGT TCG GAG AAT GTT TTT
TC-3'F15"-TCG AGA AAA AAC ATT CTC CGA ACG
TGT CAC GTC TCG AGA CGT GAC ACG TTC
GGA GAA TGA-3'. ZHEA LAY TR K5
A R A A RDNAZ W H IR BE, 18 KT ROWUEE, 2R
J& EAZE NG Hpa 1. Xho T J5 FIGV 11844 I,
43 Wl 44 NGV 118-shSka2. GV118-shNC, ¥ iEH2 ]
PN AL DHS ol 2 A A0 A, PHE B 4 i s 3 2
FF B AERFIN o

X} 44 2 4 iIGV 118-shSka2 AIGV 118-shNC
41 5 RL LA M pHelper1.0FpHelper2.00 % 5 i i3k 4T 75



626

4 B TG N 2 4, 2R 5 GV 118-shRNA-Ska2 il
GV118-shNC73 %l 5 £, 2% J5ii 4 (pHelper1.0#pHelp-
er2.0) L4 JL293TA0 i, % 44 f5 8 hift y 58 ki 77 5.
F53748 WG, WUR'E B B RURL Y 40 i 3B, X3
WA J5 15 3] i P 120 FR IR 4E T, 7E293 T4H g
DT FF A € T4 5590 52

1.5 shRNA#E[E T4 Ska2 8 72 (& 40 B ik A9 it

FH10 pL i 2 20 5 75 % /26 B 6L AR H12994H
(40 P Fih A FE80% /2 45), R LV-shRNA-Ska22H FILV-
ShRNA-NCZH, J5 8¢ & Yo TE R 72 P IS pg/mL
polybrene, 12 hJ5 )y IE# 557 2E, T-24 hif b 40
THER, SR I8 900 R 1) 75 725 1) 1 100/mLAH A 2 K
HU10 pL4H ff 2 782 A 296 LB, [AIE i A 90 pL
se it grdt. Rige7 d MRS fLanf, F4G 1
A2 A HLA 58 6B FL, R4 MR S R 221270
BR, FAL B 6 LR, B K IR
1.6 S RNARREAREER

{8 H Total RNA Kit I#2 B4 Jfid £LRNA, £ Nano-
Drop Spectrophotometeril] 7€ H i B F1Dso/Daso LU AH,
[F) B R FH L5 36 2 1 W 8 R PR VKON RN = 47 R
AT 1A, HUS00 ng/RNA, 1 FH PrimeScript1st
Strand cDNA Synthesis KitXfRNAZET e #5%

1.7 RT-PCR#&

KPR ASYBR® PremixEx Taq™ T 7€ &
PCRAGI, T 2¢ 2 mPCREI W R . MK R
10 pL. % 3 (FIcDNAT W) 5 Be 2015 /5 A AR,
AR B EINER. JIGEE T N 95 °CTAR 1%
2 min; 94 °CAZP£10 s, 60 °CIE k10 s, 72 °CHEfH120 s,
FLA0MEIN . R A2k 7 #T 2 B PCR I &5 02,
1.8 ZEH1REFIWestern blot

e £E 41 i H 1xPBSTE ¥ 5 Ik, I A\ Western4f|
Ji AR AE UK E2Ef#30 min. T4 °C. 16 000xgES
10 min, Y G, R HBCATEN E & HIREE.
Y615 B BB SISO B G v R 1S L BIR A
95 °C/K 5 min, il 7 4 & B A FE fh. SR 10%
SDS-PAGEZ B JR LUK 70 B Al i 2 R (R B A
HON20 pg), KA 7156 & 1 )\SDS-PAGEH #
ZPVDFJE, M4 W5, ¥PVDFE & T % 5%(m/v)
IR I TBS T, iR E 1 by 15 ¥ PVDF
JIE5 B Tt Ska2 2 v FEBUAAR M BE VR (PR LL 4511:300) 1,
4 °CH & I %7, TBSTHE B30 min; K 36 It J5 11 s &
THRPARIC I E BT S — HUMB R (W BE LL11:5 000)

%1 RT-PCR3|¥F7
Table 1 List of primer sequences used for RT-PCR analysis

SR K 2

Gene name  Primer sequences

GAPDH  F833: 5-ACC TGA CCT GCC GTC TAG AA-3'
R1060: 5'-TCC ACC ACC CTG TTG CTG TA-3’
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R3587: 5'-CAC ACC ATC CAA GTG ACC AG-3'
RRM1 F758: 5'-GTT GTA TTC GGG CTA CTG G-3'
R973: 5'-CAC GCT GCT CTT CCT TTC-3'

CCNAI

MAP4K4

DHRS2 F918: 5'-GCC CTA CAT GGA GAA CAG GA-3'
R1146: 5'-CAT TCC CAT GAA ACC AAT CC-3'
EPB41L3  F2813:5"-CGC TAAAGC TGT CCT GGA AC-3'

R2984: 5'-TAC TCC TCC CGG TGA AAC AC-3'
NFIB F138: 5'-GAA GCG AAT GTC AAA GGA-3'
R333: 5-CTG GTC GGG ATT GGA TAA-3'
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AR ENT . RT-PCRE R L], T PiSka23 ik J ] T

A: RT-PCRAG M Ska2 (I mRNA K LK, #£P<0.01, SLV-shRNA-NCALLL L B: Western blotf il Ska2 (11 5 [ %5 KF.
A: determination of Ska2 mRNA levels by RT-PCR, **P<0.01 compared with LV-shRNA-NC group; B: determination of Ska2 protein levels by West-

ern blot.

El FREMR T Ska2 B9 RIE

Fig.1 Determination of Ska2 expression levels in Ska2-silenced stable cells
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LV-shRNA-Ska2 and LV-shRNA-NC cells were plated into 96-well
plates at the density of 2 000 cells/well. Cellular proliferation was de-
tected at 0, 24, 48, 72 h by Cell Counting Kit-8. *P<0.05, **P<0.01
compared with LV-shRNA-NC group.
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Fig.2 Cell proliferation assay
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RT-PCRAG I Ska2 T Hi ) A& € Al ' CCNAL. CDC2. MAP4K4%53%
HHIMRNAFIA KT, *P<0.05, **P<0.01, FLV-shRNA-NCAH L4 .
Determination of CCNAI, CDC2, MAP4K4, etc. mRNA levels in Ska2
silenced stable cells by RT-PCR, *P<0.05, **P<0.01 compared with
LV-shRNA-NC group.
[El4 406 JE HA K BrhJBE 4R X EL E Y A=A 1)
Fig.4 Determination of expression of cell cycle and
tumor related genes
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HAE(100%); D: AR ZEL AN RS i1, **P<0.01, S5 LV-shRNA-NCZ b4

A: the number of cells that penetrating through the membrane in cell migration assay (100%); B: statistical analysis of cell migration assay; C: the num-

ber of cells that penetrating through the membrane in cell invasion assay (100x); D: statistical analysis of cell invasion assay. **P<0.01 compared with

LV-shRNA-NC group.

El3 IR RREE NI

Fig.3 Cell migration and invasion assays
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