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Abstract

important protein of the spindle and kinetochore associated complex. Previous reports showed that it participated in

SKA2 (spindle and kinetochore associated 2) was initially identified in 2006, and it was an

the regulation of cell cycle progression. Recent studies demonstrated that SKA2 was aberrant expressed in a variety
of malignant tumors and played a role of oncogene in cancer. In addition, different mechanisms were involved in
the regulation of tumor development. Based on our studies, this paper reviewed the role of SKA2 and its regulated
mechanism in the tumorigenesis. It provided a novel idea for the further study of oncogene ska2 and targeted
therapy of tumor.
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factor-kappaB, NF-«kB)CVRI PR B i 208 oo 4 45 & B
1 (cAMP responsive element-binding protein, CREB)"%
S e SR . miRNAs! R 41015 5 Rl ps 303 4%,
Z 5 Mg R AR . I L, SKA2AMY AT LA
SR AT B AT 22 0 L, ik el 2 Bl oy 1R
BN A R A 2E N3

Bt — B BT IR I, TP RIS Bska2 Ja X
HI129940 (3658 . /% M iR 28 ae i A W& I
PR, 3 30 W AL BiJe 1R A R JE 1y T AR
HELREAER A G, Fik, WA TESKA7E
Jed vH B AR R R D e 1 R RIG 7 B8 Bkt . AN
B WATIHTHATRIE, % SKA27E e H 194 H A
ENLEIE— 2RIk

1 SKA2f5#Y

HAE20064F, 1 [E % # Hanisch 55 " I7E B 5T &5
R SCEE AR, R T TR 22 R R vp R K
BEVEE M g1k S R X A PISKA . TEIR
N FAZE AV — AR SKA TS BAE SR B R
I, Jfi i T — N I RE R AR AR ) 5 SKATES &
e AL T 3 R 5 B R 1) 2R FIFAM33 A(family
with sequence similarity 33 member A), B j5 ¥
Hdr 4 NSKA2. ska2Z:[H & T17q22, KIEZ
45 493 bp, AL 121 M EERA R E H, i

4> 18814 kDal' s JbAh, ska2 B AN SR T
M3NAN &, HHEHAERNE EERN, F—NETFXH
A miR-301afimiR-454"",

SK A2 2 o J&] 40 (1) 1 425 e o e s PR R VR RS
TEA 2257 24 B 1A], SKA2 F 22t 5 SKAT. SKA34:
G, TERSKAKE A RN b 1748 27 e A (1) B i AR e
Hi B 2 AE G R F shokn b, B RG22 5 24 R A gL £
PRHES B RIE T E I R TE R W15 95 R 4 e A
T A5, AT R AIE G A TE B M ) TC 3141 B H 2122
YSKA2FRILZ R 5, v R 4 iz v T
B, Geto iR MIRIERR bR ES, 2B A DN AN B S
KM, KEAM i BB IR TR 22 i 8 i, IRk T
B2 B AT 22 53 2L T HAEN 5 B BT 75 0 I ) B 2 48
'[;/([23_2410

5B HT BT 9T R IR, SKA2AY AT LI i< 1 42 48
JH6 D R R B a5 SAC 5 Wi IR 4 e ) M4 B, 3 e e 2>
5 22 M4l M i A P 2 D RESR S M oRd I R A KR,
N 4 e 25 AT ) AR (BT )

2 SKA2BYEIEHLEI S BhiEE

ka2 {955 355 K] #1 €2 B2 7 6 400 o A E 52
ff7. Rices2\/E 58108 K R 185 26 52 VA % il 1 16
BUBII, B BT 32 51 4.4 410 5 Pl ska 2 26 it
S R R AL U B SR, AR R
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SKA2 combined with SKA1 and SKA3 to form SKA complex, which involved in the regulation of cell cycle and participated in the occurrence and

development of tumor by various biological functions of cells. ska2 as the host gene, contains miR-301a and miR-454 in the first intron.
Ell SKA2B9Z5HFNINAE
Fig.1 Structure and function of SKA2



FEFHRE S SKALE MR AR A f v 4 F S R F L)

1365

1 SKA27E B FHLHIFN T BE(ARIESE 3Lk [9-121122%0)

Table 1 The mechanism and function of SKA2 in tumor (modified from the references [9-12])

R SKA2ZKRIEIKI WML WD RE
Disease SKAZ2 expression level ~ Regulation mechanism Biological function
Lung cancer t The gene pair prrll and ska2 shares a NF-Y-regulated Promote cell proliferation,

bidirectional promoter
Breast cancer
Pancreatic cancer
Gastric cancer
Osteosarcoma

Renal carcinoma

Glioma
HOTAIR

Colocalization of miR-301 and SKA2

Upregulation of miR-301 or NF-«B positive
Overexpression of miR-301a upregulates SKA2
OGE or AAE down-regulas of SKA2
Down-regulation of CREB reduces SKA2 expression
MiR-141 regulates SKA2 by an endogenous ‘sponge’

migration and invasion
Promote cell proliferation
Promote cell proliferation
Promote cell proliferation
Inhibit apoptosis
Promote cell proliferation

Promote cell proliferation

I, SKA2FIHE 57 5381 2% 52 7 (glucocorticoid receptor,
GR)F & A7 T it 9 240 M Joi e 1 9 4 i 7 SKA27K
S-S, BERS HE RE JIER 52 R T A S v P R 44 i 1
SERETT;, IR AR ANBIGTE . AN, BB R R 2 Ak
()75 IR 9T B8 0 35 PRI 40 i SKA2 1) B 1 i /K,
BEMTPE LA 2243 %4 . F AT I, SKA27EHE 57 i
P Z ST PRI it e 200 P B ) e R P e R E
AEF . Bl fa, 76 iRs wF 5 b ik 2 R B L 8
BRI, SR H A FHLHI FEA AR [F (R )P
2.1 miR-301aifF#%ska2, S MBE %5

miR-301aE 7 Tska2 15— N W& T X, ska2
HmiR-301alf 75 EHE K, HE Dae R # . Cao
SR TIF 5 it 68 1) R LR B 2 3, SKA2 5 miR-
301afE it 40 KPR TS . Ab, B
miR-301aff #11, ska23 ik 7K1 K J& 8 1 W i& PE 35
B R, [R5 5 40 5 i T 22 5 2480, kT o8
SN R B BE F1. B AT L, miR-301afE [ 15 i
TSKA2, AT 5 i it s 248 6 4] e

FEMEFEAE B, ShiZsROR B, SKA2FE FL e 4 41
Fgn i b 35 55 2 R IR, HENISKA2S 5 41 i i)
WHE . RN TTJE R BN, ska2lf) 55— A& 1 XA
A miR-301a, FFi# it qPCRA 46 HAE 64151 FL AR 955
NARA () R 3E KT, RIISKA2E RiA M B E 5
69%, SKA2FImiR-301alr] i i 3 1A 9 5 2 15 58%.
ZEAR BRI, SKA2IIE I 5 B Itk e A
TR B VIR DG . TEAII/K P E, SR FHRNAGH ]
AL MISKA2JG R I, AN [FI 40O bk (1135 13546 AR
FEEE I BRAR, S R . Bk AT I, ska2{E R
— AR, BEAST S e PR A . B LR R
I, 15 7L Mg 200 %) B 35) RE W 8¢ I SK A2 FImiR -

301a, 1M JE BB IE 5 423 M 4 A rp R L — 3%, IX 5t BH
SKA2F1miR-301aie b 7] 52 M 7L i (1) G 5E >

B S5, LuZEl07E J5 R Jes 20 i A B % B0 v 3Rk 1)
miR-301a. T #miR-301aft I J9NF-kBIiE 14, &
A5 8 e 4 P 1 G R 70 PRI, PR 98 /N o 7T WL, miR-
301aFINF-kBTE B e 1 R A2 R i AR A7 e
IEMWER R #2510, “miR-301aff]
Rk KA, Forg 33 Nska2 (R IE W KR AL [F)2D
AR, 2 b Ek R NF-xBR I JE, ska2lf ik
RAMFREA R AT, Xeegh BPLR, SKA2F] At il
miR-301aFINF-«BFT 4%, M7 g i Hh ok 4 30
EH

P SK A2 FN i I8 1Y 5¢ & Biti 22 9% 564 J5, Wang
SR SKA2TE B i & AE AR B AT T8 7L
AT R BN, SKA2) /K12 B s b o 2 v T
XTHRAH . TE 4B KSF, AMEYE T JAmiR-301ak [F i
P B 25 SKA27K P B BEAR, 00 B e 400 1) 2 4K
M R 4 B B0 S5 2 38 0, mT I, ska 27 15 e 40 i R
EE S IER . 280, 4MEYE L imiR-301a)5,
SKA2M 7K FF %A KB B o Ar . X e AR,
1E ymiR-301afiF 3 3L K] ) ska2, 15 [F] # i 0 A
M&AHIE . BT, 78 B & e RS R RN
W5
2.2 miR-14133#5ska2, 2B 4 £

N T WE FUSKA2F i IR 1) 0% &, Bian%E!2
RAE R TR A M R R I T =i 3Rk I SK A2, I Hoadid
et 2 g Wy i ska2 miR-141 1K B B8 FL R, T
EmiR- 141714 B B AR 41 i 1 SKA2 8 F T KF, 11
1) 20 B P 1 B RO AR 28 . FD HImiR- 141 R8 1% 190 4% R B¢
RSKA2ZKFA 1 7= A5 1 24 M 384 S ) I 52, FEAe gk 4
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WIfRIR 2. [FIE, T IESKA27K -t BE %10 4% Rl 1)
miR-1411 75 S AR 225 . Rk, 7655 4h
JHa sk 247y T A e BE DR A €8, I SZmiR-141 1) H R
5o BRI TE AL R, THEHOX e 5%
J% LURNA(HOX transcript antisense RNA, HOTAIR)
(2215 0] DLIE [ 3% ska2 3235, k2, (T idkska2(t]
Fk0A, W5k kK B, HOTAIR % miR-141 11 i 4%,
HmiR-1411# | BLHOTAIR ) '~ 1 ¥ 7] 4101 1] 41
I EEI, [, miR-141/HOTAIR/SK A28 #% 7£ 5
M 52 J5 928 240 M A A [ e R v e A B AR
2.3 prrll-ska22B By Sk3TSk B HF, #2000 hIE &4

WangZ5E28F-201 54 6] Jifi 6 1) & 93 AL il 126 4T
TIRNWIBE TG FEA0 KT b, DUBR s 240 b sy
FIE B ska2, A3 30 it 40 P AV S S /e 70, ik
REPRARILAZ B AL RERE J1. v Tt — D i SKA2
XoF 240 ] A DG Ik R Rk (1 s i, At AT ik A T —
A B ska2 £ R AS 1500 bpl 875 [ oA
2 5 (111 (proline rich 11, prril), — & H Sk xf =k
BN, JLEEXA] i B U T 0 A, HoaZ R
VEN— DML ¥ sk B u RAEVE . T lprrl I
F Ik [FIFERE L PR I 7l . SR AR 2B RE Y,
X 5 U B ska2 ) RCR AR RN B o RN T 50 B,
Sprril8ska2 AGTERA AL, prrll Sska2 55T
BR LG PR AN B 38 T . 3R AR 22 RE o
O, % gk BHLUR, PRR115SKA2N T fifides 1 & A
RIS R b T5 1), P& DR = BEA G, HA
B B EANIN .. ALK I, SKA2/K
PR ST IR AR, HoKP B oA R A2
FEE R 38 0 A Wi =, 5 IR R B 2 SR E PR 43
WimE M55, PRRI1SSKA2[) KL & IEME, I H,
ska2Fprrl] —F# R IEBE WG N B2 T =&
[ BN BRI Rk (1) BB o 1K 3R, prorl]-ska2 % K]
X B BTSN ERIAR EY) . RN AL
I R I, prell-ska2 B KX i&p 530 BB . 4
PI3RAZIS, o SEELNT 3 M SO pLR, 2
SR A A 0 AR Y. BRI, <<kt Sk R ) B
B Nt — BRI 58 T ) B SKA27E 41 g J 1 1 72
DAS I I A R R R v ) Rk AR S o AL
] B3 e W S FE A
2.4 CREB{ESBAIEska2, 500 HE A%

7E il 8 o, CaoZ5UIE K IR, ska2l) J3 3 1 IX
W% 5 CREB M4 & ) CRE(cAMP responsive

element)fi/ /i, #H|CREBIY 38 i& 5 RE & & P #1 #
ska2 1R IEKFRE S FiE . AR ER, 7F
R F T HICREBZ S Z MM A k. K
JEPS2, X $ER, CREB ] Bei i i 15 ska2 1332, A
T 52 M o PR o

TAT S5 = A B T e () R AR BLIT B, T G
K ILCREBRE 2 3F & % 20 P i 189 5 AT A2, IR
NG H AL I, ska2 )8 30§ X 385 A CRE
L piP, FEAKP B, BRIRCREBERIA 5 fE4 i 40
OS5 1 [RI IS, £ Bl B SKA2 I B35 1 T . IRk
CREB 14 FU 8 Bt N SKA2/K P I 3 P PR AR, ZHER
K b & B, CREB-S SKA27K V-0l o 95 A 1)
FEJET BT, = 2 M 2R E M IEA . Hibnr i,
SKA27ECREB/E i 5 ik 41 o 384 5 it 12 v i 4% B 22 1)
PERIUL,
2.5 PHEMSKA2FRIAKMBELZE

B DRIJR A MR A A R R AR MR AR R
L — PGV 25 a A 2R o, R .
B filEik =R ik, FESWREIT %5 %
) 53 B8 A= H R E FE RS . Chang 5P IE BT 7T
TBIT B PR IR 25 e 1 70FR 2, SR AN R
WX HEAT AL TR . MTTSEZE6 45 R BoR, B /R%E
HRIESCFEEY)(Anemone altaica extract, AAE)XS 4 il
B 1 B BEMHIERH, 2RO, mATE
R, SKAME N —Fh i 3 AR EAEE T N B A
AR, IR ERIE, EFU/RIRELTRI A
PG, A SKA2 (7K B B FRAIK . SR 2l RR I,
FA[ /R ZR AR EEAE SR EUY AT LA T SKA27K, I i
T E A ACEI e R4l T, Ak, Lin%glRe
FEWE T 25T 2 2 32 BV (Ocimum gratissimum
extract, OGE)XF A B AR 41 B (1) 5 1 Bt 8 B 1 AR
ARIZE S B n] WL, SKA21E AR 258 77+

25 LTI, SKA2IE ik AN [ (1 1 45 ML 26 A 5] i
o )R A R R A EH (E2). B RTSKA2X
AT T T A 2, ML MTER R B R, #h
A 5t 2 5 5 SKA2R K (WAL, # A ASKA2 K
B PR ) YR T PR A S A

3 FEERE
bt 0 S AT R R RS T UL AR
P, SR ) DR 7 A A K B 25 0 5 55 1 A
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Fig.2 Regulatory mechanism of SKA2 involved in the development of tumors
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