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Expressions of apoptosis inhibitor proteins Survivin and MEF2D
in melanoma and significance

Ping Wang, Jie-jie Lu
(Department of Dermatology, Hainan Skin Disease Hospital, Haikou, Hainan 570206, China)

Abstract: Objective To explore the expressions of anti-apoptosis proteins Survivin and MEF2D in melanoma
and their correlation. Methods The expressions of Survivin and MEF2D were detected in 21 cases of melanoma
tissues and 10 cases of intradermal nevus tissues by immunohistochemistry and Western blot. Then the correlation
between Survivin and MEF2D expressions was explored. Results The positive rates of Survivin and MEF2D in the
melanoma tissues were significantly higher than those in the intradermal nevus tissues (P < 0.05). The expressions of
Survivin and MEF2D were associated with pathological stage (P < 0.05). The expressions of Survivin and MEF2D
in melanoma were higher those in the intradermal nevus tissues (P < 0.05). Survivin was positively correlated with
the expression of MEF2D (P < 0.05). Conclusions Survivin and MEF2D are highly expressed in melanoma, and
correlated with pathological stage. MEF2D might regulate the expression of Survivin to control the apoptosis of
melanoma, and it plays a significant role in the development of melanoma.

Keywords: melanoma; Survivin; MEF2D

S AR 2R ( malignant melanoma, MM ) Sk 5 HEAEM, Survivin AR T-MHIE A (inhibitor of
TRORYM, HAREZEIR. M E ) apoptosis protein, IAPs ) FIWEWI RO, 2 B i g o
ZERE MRFEATREEROFREAREREE AR — " LI EESE KT 2D (myocyte

ks B . 2018-07-30

- 33 .



THEBURE R

29%

enhancer factor 2D, MEF2D ) 76 iT9 . B P8 K it g
SEP Th R FEE ST TR P ARBETE R T g
HEUE2AFT Western blotting Kl 22 21 208 H 5 FILEZ N
FE R E A 21 Survivin Al MEF2D (12635 7K F J2 HiA
bk, BT Survivin A1 MEF2D 76 560 3898 &% h

1 #AREFE

— &R

WSCHUTER P 4 B JER s s e 1 R BT 2013 4F 6 H —
2017 4F 6 HUSER Y 21 151 58 6, 2088 F 10 51 B2 TR 2,
Bl LU BE012 . AR 4% 23 I
[ 24 h, (HHA BRI ARGIEA R, BEER
JERE TR B 126, Lotk o B ; 4R 20 ~ 86 %, F
1528 %, ARHESEHE (Clark ARdE) 2090 . 140511,
N a4k, Moehl, V., VIL6Fl, FNRERES
BE 4 B, Lotk 6 B 5 4FIE 15 ~ 56 %, SFEH 417 %
1.2 FERKH

P Survivin B REPUA (32 [E Santa Cruz 22
Al ), P MEF2D HyipEdiiA (SEE CST A ),
TP LU SP Y50 & DAB W a5 (denidhids
EHAEYABRA T ),
1.3 BREHALZELRE

AW YGESY) S5k, JE4 ~ Spm, 1 5KIET
HE Y58 A2 Wi, SR SP ik T4 4L (0, SEu
VEF R S U 54T - 60°CHE R 4 b, HIRJE
UL VREEBREE L RKAL R FRIK VR, mRIEE bR
5 min, 0.3% i A0S BELWT NI ALY 30 min,
Wn—dt (REZSH VWA ) 4CWF SR, PBSH
PE 3K, 10 min/ IR, I ZHUHEEEE 1 h, DAB (A,
IAKE Y Je i ER R AL KR W, S BER B
JEEK , RS R PR e A, ol S R
SR o PBS AR —Hi/E N HIEXS IR
1.4 FlErRHE

BEMLIEHC S A58 T 4 DOLEF, He nm B E T4
gy, YeasRE S5 R E @A LE - 0 A, 1R
HEE, 2 kR, 3 EER @, Gt 300 Ak
JEAAL Survivin B MEF2D R 255 4008, #4080
P 41 BT (5 G453 BE Survivin 88 MEF2D 26 ik 7K °F .
05 FIHE, 143 8< 10%, 2437 >10% ~ 50%, 3
IR >50% ~ 75%, 4530 >T5%. Y e 55 B

1.1

T 2 AR FR = 2 43 Mg Ye (B
1.5 Western blotting #&ill

ORI NREA LR Y N E A S, N
A 400 p | 25 SYRE BIHES , RS HE IR E 1.5 ml &5
O, MRS 30 s, BTk 10 min, 4C,
15 000 r/min #0> 15 min, FAHCS w1 A _LIEWE &,
HANA 6 x Loading buffer ({KFIEE 1 = 5), Wik &
5 min A8, B 30w g 2RI LAE, SDS-PAGE IZi1THE
TKAYES, 110 V BERNE 2 he 5% WS Tk 5 4] 1 h,
PEE TR —Pt, 4CHIR LW E IR (HH TBST
VR 3 YK, 10 min/ IR, B TAHRN 9 P08 R R &
1h, TBST %M€ 3 ¥k, 10 min/ YK, J5/H ECL S5
frivse, BMEpRAGET SNSHEA B -actin br
HEAL 575 AT HAE
1.6 Sit=EFH*E

BAE R SPSS 19.0 Geitardity, TR
DIBEC + brifE2E (x=s) Fon, B K%, it
BOFERILLR (%) Fon, W Fisher B VI35,
A M43 B Pearson 325, P <0.05 N 22 3 G il

#HR

P4 Survivin, MEF2D EEPRMR L
G PE AUk 2 gE I R, Survivin 85 e 6 BH
ARG, FEEM TN, DA IR
AP, BAFIMALUPA 15 FIHM L, M
R T1.4% (15121), KersEd A o BIBAvERE, T
FH 0.0%(0/10 ), 2 Fisher BHEIMERE, Z5H53T
2R (P=0.000), VLK 1A, B,

MEF2D £ [ B A 8 0 0RE 32 28 6 T2 A%,
DB PR ] WA . RRE IR A LU B R
76.2% (16/21 ), B2 PIRBZHEAI FHTEAR R 20.0% (2/10 ),
2% Fisher B UIMEA1: , 22 A G432 3L (P =0.006 ),
WE1C, D,

2.2 Survivin, MEF2D E B RiE 5 G R EHI

Survivin il MEF2D & I B (O KA 25
ik, UrHSIEARERAE R R KB, RS R
Ay G 3E AN, Survivin F1 MEF2D 5 19 BH 1 58 2 W T &
(P<0.05), I . DML Rl g b2pgs 31
7%, Survivin FIPEZR 33.3% (3/9), M. VZAMER

2

2.1

- 34 -



2 FE, AF s BRI TR A Survivin A1 MEF2D #9335 J &

A: Survivin 76 NFEH LU RIE; B: Survivin 7ERARMALURFRIK; C: MEF2D fEEZ PR LR FRK; D: MEF2D 7E B A FE M4
LIRS

o

N\

1 Survivin 1 MEF2D EBER NEHAMBERB/ALAFHRIE  (EHLLEFE x400)

N 833% (10/12), £ Fisher MVIMEREE, ZRA%T 91.7% (11/12), % Fisher BAVINERE:, 25 H 511
RN (P<0.05), MEF2D fHPERIERAE T, T  FEX (P<0.05). Survivin Al MEF2D & H #5544
fiRi el p oy 44.4% (4/9), . VHEMIEHL TR HEHIERE (P>0.05), WRHE,

MR IGER4FES Survivine MEF2D BEERZHEZR 4

AR
<50 % 11 9 2 7 4
0.361 0.670
=50% 10 6 4 5 5
el
5 12 10 2 9 3
0.331 1.000
& 9 5 4 6 3
SHLST S
1. % 9 3 6 4 5
0.032 0.046
. V& 12 10 2 11 1

2.3 E@EEALH Survivin F1 MEF2D EEE  0.045), MF LA, R AESI¥E L (1 =52.630,
FRix P =0.000);5 (1) Survivin AHXF 5 EH#(0.741 £0.042 ),

Western blotting Kl Z5 R s, KNEHLURK: 64 (1.528+0.096), W LK, ERALH¥E
2] Survivin B I FRIRERBWE, MBROARBAL X (1 =13.470, P =0.000), 1 ) MEF2D 1 X%} % i
o Survivin AN TR RIS 5 NGB MEF2D & R (0.707+£0.064), 2 K (1.612+£0.083), W #
FkM, MBRORFHLP MEF2D EH AR Wk, 25/ %1% 5 X (1 =14.960, P =0.000) ;
FERERIA. 3 [ MEF2D #H XF 2 i5 &t i (0.728 £0.047), 4 Ky

fifi F Image—J #4453 H7 Survivin FI MEF2D 2511 (1.740£0.076), P& L5, Z R A St % & L
AR NS IR IKEAE . B2 1 1B Survivin AHXTER (1=19.620, P =0.000); 5 i) MEF2D #H X} % & &
kiR (0.155+£0.009), 24 (1.117£0.016), W&  J (0.869+0.053), 6 4 (2.015£0.077), W # b
b, 25 A5 EE X (1=90.770, P=0.000) ; 31 &, ZRA S E X (1 =21.230, P =0.000). M.
Survivin FIX ik EH (0.277+£0.032), 4 4 (1.955 + 2. 3,

- 35 .



PE B E RS

29%

1 2 3 4 5 6
Lol Sy s mae 1605kD

Survivin

MEF2D ~' S BB W W 52D

B —actin - -- D -- 42kD

1~ 3. HREHS, 4 ~ 6. BOEEHAN
B 2 Survivine MEF2D EE7EZE @ =R

B REAARRIE
2.5 9 3 Survivin K11
2.0 - = [l VEF2D &
ui)
e
% 15
=
£ 1.0
I
) ﬂ
0.5 -

1 2 3 4 5 6 1 2 3 4 5 6
1~ 3. RPPEAS 4 ~ 6. BOZIEHS
B 3 Survivin, MEF2D EEEEBEEME NEHL H
RIFRIZIKF LR

(x+s)

24 E@ZEEEE Survivin 5 MEF2D ER RI%
BIHE

21 {5 B 6 22988 B & TP Survivin Al MEF2D 2 A
BIpHMEE 12 4, ¥I0IHEE 4 41 5 Survivin FIK FHM:,
MEF2D ik BM:# 3 4 ;5 Survivin FikHYE, MEF2D
FIRAMEE 2 9], Survivin 5 MEF2D £ [ kK5
EAEXE (r=0.447, P =0.042 ),

g

AR, TP E R R SRR R 2 TR,
RIRBEHEE LTS IR EZMEEHTF
ARIFRAE, BXHATT AR, REOL 5 AR
ffike BEAEFRCEBL, BUbyy F2EEif SR a R
SRR TR B AVER, 1BY T AN EURAY J5 A 2 e
AR F= A PR TR, PRI & 0 B (e 2R A M R T AT G
SR AR A7 T e S B G E .

Survivin F=F T E IAPs ZEH P T-aE S
BRMEAZ—, BT ZERIETEAMME, ol
Jei . R R 25 T Survivin 7R P R E R
LT LA e 240 B R T, DA AR S R ) K A
HagE R AT BT 251 . Survivin I K2 22 Fh bR
HETbREY), RN B IR 2 W . DAk it

3

J K Wi o CARPT 45" B, ad SEM A R 4 T
{EARH0IA] Survivin mRNA SABIHT ORI . ARIF5E %
B, Survivin 7ERERFHL T AMERN 71.4%, HiTE
P WAE AR LARA . TRIE, e T . TR AR
H Survivin BAPE R AR N 33.3%, mifEll, IVIE @
ZRIh AT FRIA N 83.3%, $E BE A s B4 4
Survivin FHPHERA T TR . Ak, 18I Western blotting
K % 2R 2 (0, 208 ZH 21 HP Survivin 25 H R A& T A
FELHZL.

MEF2 & % 5% K -7 MADS-box 35 5 ji% il —
5, MEF2 % J% £ 4% MEF2A. MEF2B. MEF2C #il
MEF2D"". BEAAFSE & BN, MEF2D GEE 4 s
BERETT, FERFEM LA . KRR HAREREZR ",
A1, MEF2D T filif Al 2 e 4 i & 45 5 r-1E /o
MEF2D B T 7E LA rh R UM TR, 5 E i
R AENAFE B R " AR KB, MEF2D 75 2%
EEIFHLPBHYER R 76.2%, ALK NFEA 24 FH
PER N 20.0%. [T, 261, TR EAZERE D MEF2D
PR A 44.4%, T, VIR AR h MR
91.7%, $rnBEEHRITISE N MEF2D BHM: AR T
{10 Western blotting Filll & SH S A 2R H 4L MEF2D
FARERE TR AEAL, A5eh &8, MEF2D 5
Survivin 25 H #&iA B IEM &, #E78 MEF2D 5 Survivin
AIREAEAETRRE DGR, AR EAARTA 1 i R B AL A5 75 i —
HARGE

WAESR, 4y F R IR T AEAR 2 Mg b S 28
W PR SR . ARBFGRIESE, AR LU MEF2D
Survivin % m#RE, HS5HESRAAERVRR, L
PR SO0 BRI A T 28 B IR Tl S U T
IR, AR IRIRYT SR LR L

& £ x #:

[1] SCHADENDOREF D, FISHER D E, GARBE C, et al. Melanoma[J].
Nat Rev Dis Primers, 2015, 1(12): DOI: 10.1038/nrdp.2015.3.
GARG H, SURI P, GUPTA J C, et al. Survivin: a unique target for
tumor therapy[J]. Cancer Cell Int, 2016, 16(1): 49.

KONG J, LIU X, LI X, et al. Pokemon promotes the invasiveness

(2]

3

—_—

of hepatocellular carcinoma by enhancing MEF2D transcription[J].
Hepatol Int, 2016, 10(3): 493-500.
[4] YU H, SUN H, BAIY, et al. MEF2D overexpression contributes to
the progression of osteosarcoma[J]. Gene, 2015, 563(2): 130-135.
A, B, A, % sIRNA Uk 58 7 2D
X Nt AN R AS49 F HAG0 K45 K AT B9 52 [1]. H e

IE2pZesk 2016, 36(12): 2873-2875.

(5]

- 36 -



#

1 EH, A RO TANRIEE T Survivin Rl MEF2D fY)2655 % 55

[6] DESANTIS C E, LIN C C, MARIOTTO A B, et al. Cancer

treatment and survivorship statistics, 2014[J]. CA Cancer J Clin,
2014, 64(4): 252-271.

[7] HUANG Q, ZENG Y, LIN H, et al. Transfection with Livin and

Survivin shRNA inhibits the growth and proliferation of nonsmall
cell lung cancer cells[J]. Mol Med Rep, 2017, 16(5): 7086-7091.

[8] LIS, YANG Y, DINGY, et al. Impacts of survivin and caspase-3

on apoptosis and angiogenesis in oral cancer[J]. Oncol Lett, 2017,
14(3): 3774-3779.

[9] TAGLIERI L, de IULIIS F, GIUFFRIDA A, et al. Resistance to the

mTOR inhibitor everolimus is reversed by the downregulation of
survivin in breast cancer cells[J]. Oncol Lett, 2017, 14(3): 3832-
3838.

[10] CARPI S, FOGLI S, GIANNETTI A, et al. Theranostic properties

(1]

[12]

of a survivin-directed molecular beacon in human melanoma
cells[J]. PLoS One, 2014, 9(12): DOI: 10.1371/journal.
pone.0114588.

PON J R, MARRA M A. MEF2 transcription factors:
developmental regulators and emerging cancer genes[J].
Oncotarget, 2016, 7(3): 2297-2312.

MA L, LIU J, LIU L, et al. Overexpression of the transcription
factor MEF2D in hepatocellular carcinoma sustains malignant
character by suppressing G2-M transition genes[J]. Cancer Res,
2014, 74(5): 1452-1462.

[13] GU Z, CHURCHMAN M, ROBERTS K, et al. Genomic analyses

identify recurrent MEF2D fusions in acute lymphoblastic
leukaemia[J]. Nat Commun, 2016, 7(3): DOI: 10.1038/ncomms
1333].

(%R ki)



