Research Papers [ iEaE iE

E%ﬂi% 541 vtk
Pro ess in Biochemistry and Biophysics
J 2009 36(2): 175~181

www.pibb.ac.cn

Ser84 7& spindlinl B 5N A IERY KA S

Aokt R oM IHE W R KoMk F oL
(I B R BB U 5097401 M A B 0F I, LRt 100850)

LT

BE  spindlind NAEE TR 50 ve B I 24 IR A DG BT 26 1R, 2 AT 9038 M spindlinl &5 @ AL T4 Mak%, I mfgid
TEKE TCF-4 T8 (R85 2 5 %5 W8 20 i AR R R B ¥ . D dE— 2P R spindlinl AFI/EFAMLE], BATH spindlinl 45445 Thag

MIRR, (AR R0 R G AT RN L, W RIS RIBE A, 15560, spindlinl B [ W40 80 £7 A 4R 4%,
WG 2L A K RGN SEAT AR spindlinl B (VA0 M i A7, S 3E— 2D I B A 89 K 544 spindlinl % TCF-4 %€ ) 3 MR 2 SE
e i AsE/E R, LW spindlind @475 THEEINOCHEAL i, 45 R K W] Serl4+Ser84. Ser84+Ser99. Serl4+Ser84+Ser99
{755 Ser Bl Ala [RIIA 5278 AE AT B 2 B il & 28 11 7 A0 MOAZ P9 42 o0 A ORI 2R, A AS I MUSR B0 A1, 1T Serl4. Ser84.
Ser99 A7 i B 52 A B Ser14+Ser99 & 5254 spindlinl B [ AN AAZ N A 5. S Ib AR, X TCF-4 98t & il
WA FEENEPER T B, Ser14+Ser84. Ser84+Ser99. Serl4+Ser84+Ser99 (KA SEARAE spindlind X FL3 1k FI 0 8 HI 4 2k

SRR, RS RRW], Ser84 Ji spindlinl 41 MLE A7 55 Dy BER AR ISR 1, FUAE AT AR 5 2L Serl4 15 Ser99 1B

43R spindlinl, 53725, 4AMiEfr, TCF-4
ERNHES Q291

ONBEZE L) R B 5 R B AR A A ST
MG R R AR OG R 1 D Re T SR AT B TR
A TR AT H 20 thed 70 ALK, B
L2 AT FTOCIERE 7 O BEAH B LA RS2 K 5 5 55
REMIKEA R o, —A4 30 ku IEE R
EZATF/NAL R IEH I, 1997 4 Bermseok
ANAAEOS /N BRGE BEGH i B I AR AT RIS IR K L)
BT 4 R spindlin. WF5UERWY], /N spindlin £
108 BA I R e e, AR R R b 5
BV G, FRIKBEAE 5N BF 40 i i o a1 288 7 1
. A8 2 AN T ARRRAG, BEE AN R B &
BB K. W spindlin 25 [ 7] /5 MOS/MAPK
(1 VE A5 5 18 3 v A o R A B 1 5 R FEAE
FHU=9, 2 J5 SCRk il SE4RIE spindlin 7E 528, #2855
A Rk, SRS TR AL R R K T Ssty
(Y-linked spermiogenesis specific transcript)}: [/ 21 ji&
— N4k R R ST IR AR BE AN i R B U AR O 1)
Spin/Ssty Z 510121,

FRATIFFE /N2 5 5 A O S0 40 B b e e 314
T 5 W spindlin 55 Ry BE AU (1) 55 D8I iy 44 R
spindlin1" . [ IIEFFC 45 R KW, spindlinl 5E {7
TaiMutx, hZ S5 RABRENZES, SMEE

DOI: 10.3724/SP.J.1206.2008.00365

spindlinl [FJ&IK 1] DL [ 4 i 22 349 A8 L K e a4k
AKE, A NIH3T3 40 i Al M gl s, 3k —
WM B, spindlinl R] BEAE X T 4i ig KI5
(T cell factor 4, TCF4)if % [ 715 & #4160 4 Ja )]
AR EEVER . RSN T fi# spindlinl L) RE RI{E
FHLH, AR A% KL spindlinl &, itk Ja il
Adn i, R AR S BEAT b B R AR,
spindlinl mEI,E\jﬁ 3ANF A AR 2R Spin/Ssty
R L, & 1"]ﬂi%‘[393 4~ 5 A AT I
B & A pe7. %Elﬂiﬁﬁﬁt, R, RAEHH
ﬁ%ﬁ)ﬁzmﬁ‘ﬁﬁﬁfﬁﬁﬁwﬁ&, TS i B 1 5T
REVASEIAINPS 7 S TASE W & sviamwi 2 7 14
HEN A
AHFC AR A R R AR 45
Femb b, HJEE spindlinl RAIRAE, HALUEA

* [ 5 AR R B K (863) (2006 AA02A107) 1 FE 5% T 4 ik fi
WF9Y R R E(973)(2005CB522702) % B35 H .

R S e PR (=

sk SEIE N Tel: 010-66931974, 010-66932240

. E-mail: wenyue26@yahoo.com

5% . E-mail: peixt@nic.bmi.ac.cn

Wk H 3. 2008-05-19, #:32HIM: 2008-08-19



e176¢ EYUESEYYIRHRE Prog. Biochem. Biophys. 2009; 36 (2)
SO A0 e A A A I RE LI E M AR N, i  ACACTTGG, Reverse: 5 CCAAGTGTGCGT-
spindlinl YT e R D AA BEAER 5B CGGCGATTCGAGATGTCG.

s IR IR ik — 2 W S AR AR spindlind
FERIThRE e, WA LW, Ser84 JE spindlinl
Y0 M e 5 T RE AR (P OCBEAT A, FLAVE I R 5 2
Ser14 M1 Ser99 f7 ¥ UMy . BIFFE 45 SOk ok BEERN
T f#t spindlinl DJREAVEFIHLHIR LA IMEZR.

1 MR57E

1.1 ##

E. coli Topl0 EZ 540l FRIA & pEGFP-
Cl. T4 7% %4k pGEM-T-spindlinl. pEGX-2T/
spindlinl. pEGX-2T/B-catenin F1 pCDNA3.1-TCF-4-
myc FKIEFAHAREE. HeLa 40 A ZE LR AT
Pfu = R LG PRI N VIS Xho T A1 BamH 1 -
PRI E B S W H TaKaRa 22 w5 5 [R5
o TR B RO R W A IE A A
Lipofectamine™2000 W [ Invitrogen 2 ]
QuikChange® Site-Directed Mutagenesis Kit FxifE £
SEARIRF £ Stratagene A W) . &5 TCF-4 4%
AL R 92Ot 3 Mg 4R S KR K2 4& TOPFlash/
FTOPFlash 5 B- *1~FLAE 11 i % 15 844 pCMVB
2 [# VT 2% 28 K2~ 1¥) Shungian Jin 050, BT
c-myc [P FEPUAIN H Santa Cruz A F).
1.2 7%
1.21  EWfE B4, spindlind ¥ 7E () 2 IR
AL S H CBS Prediction Servers ] NetPhos 2.0
T2 J¥ (http://www.cbs.dtu.dk/services/); spindlinl 4%
P15 A7 5 K143 BRIl PSORT WWW Server H (1
PSORT I (http://www.psort.org/)F£)T .
122 SIcit. M4 GenBank 8 s HdE, %
g BRI X D) 00 A7 55 spindlinl 5 4)
M, 51, 5 CTCGAGCTATGATGAAGAAGA-
GGAC, 5l#12, 5 GGATCCCTAGGATGTTTTCA
CCAAA. L pHAEs 7 A AN BV A7 2L, R
St RN AN EY 2 S IPANIR=8 W S SE R E
14. 84 5 99 {7 £ Ser-Ala {1547, #il R4 T
¥y . Serl4-Ala Forward: 5 AAAACATCGGAGC-
GCTGTGGGTCCGAGC, Reverse: 5" GCTCGGA-
CCCACAGCGCTCCGATGTTTT; Ser84-Ala Forward:
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Fig. 1 Predicted phosphorylation sites of spindlinl protein

11 Serine, 2 Threonine and 1 Tyrosine phosphorylation sites that were predicted using bioinformatics analysis indicated by vertical lines with different

color. ——:Serine; ——: Threonine; ——: Tyrosine;

2.2 pEGFP-spindlinl fi& &R 8T MR E L
Fif 1) AN > 45 526 W] pEGFP-spindlinl 4% 44 4
BERCT). B Y A8 h JE R A EE IR R I 45 B AR

TRITC

EGFP 5 #74E R spindlinl [k & 8 A& 140 k%
H, TfRRIA BEGFP 23 #4000 58 5 4> 4 i 73 AT
(K 2).

DAPI MERGE

GFP
o ...
N ...

Fig. 2 Subcellular localization of EGFP and EGFP-spindlinl

pEGFP-spindlinl or control pEGFP vector was transfected into HeLa cells.

The localization of EGFP or EGFP-spindlinl protein was checked 48 h

after transfection with confocal microscopy. Nuclei were stained with DAPI and cytoplasm was stained with TRITC.
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R4 (0.5 ' 2 TC N TR 3 AT (K] 3b).

Fig. 3 Localization of spindlinl mutants in HeLa cells
pEGFP-spindlinl with 14, 84, 99 or 14 + 84 Ser-Ala mutation was transfected into HeLa cells. EGFP-spindlinl mutants were checked 48 h after

transfection with confocal microscopy. Nuclei were stained with DAPI and cytoplasm was stained with TRITC.
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Fig. 4 Spindlinl interacts with TCF-4 and increase the TCF-4 luciferase reporter activity

(a) In vitro interaction of spindlinl and TCF-4. Interaction between spindlinl and TCF-4 was analyzed with GST-pull-down assay. Recombinant

bacterially expressed GST-spindlin]l or GST-B-catenin was incubated with myc tagged TCF-4 proteins in GST-binding buffer overnight at 4°C . The

precipitate was washed and subjected to Western blot analysis. Ten percent of TCF-4-myc protein used in GST-pulldown assay were loaded in lanes

denoted “input” .

I: TCF-4-myc input; 2: GST; 3: GST-spindlinl; 4: GST-B-catenin. (b) Spindlinl increased TCF-4 luciferase reporter activity.

HeLa cells were transfected with pEGFP-spindlinl along with the TCF-4 reporter pTOPFlash (OT) or the control inactive reporter pFOPFlash (OF).
Luciferase activity was determined 48 h after transfection. The activity of the pEGFP was defined as 1. [J: OT+spindlinl; WM: OF+spindlinl; :0T+

pEGFP.

A 7

Fig. 5 Effects of spindlinl mutants on TCF-4
luciferase reporter activity

HeLa cells were transfected with pEGFP-spindlinl or spindlinl
mutants along with the TCF-4 reporter pTOPFlash or
pFOPFlash. Luciferase activity was determined 48 h after
transfection. Number on the y-axis indicated the relative
luciferase activity normalized to that of FOPFlash value. The
data represented average values from 3 separate experiments.
Error bars indicate standard deviations. * Compared with that of
spindlinl, P <0.05, student’s: test. OI: Spindlinl; [J: Spindlinl-
Ser14M; M: Spindlinl-Ser84M; M: Spindlinl-Ser99M; ®: Spindlinl -
Ser14+99M; El: Spindlinl-Ser14+84M; E: Spindlin1-Ser84+99M; M :
Spindlin1-Ser14+84+99M.
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Ser84 is The Key Point of Spindlinl Nuclear Localization and Function®

CONG Bin”, ZHANG Peng”, WANG Jing-Xue, ZENG Quan, CHEN Lin, YUE Wen™, PEI Xue-Tao™
(Department of Stem Cell and Regenerative Medicine, Beijing Institute of Transfusion Medicine, Beijing 100850, China)

Abstract The previous study suggested that spindlinl is a new tumor related protein which is localized to nuclear
and may be involved in regulating cell cycle via TCF-4 pathway. To further study mechanism of spindlinl
function, based on the bioinformatics analysis of spindlinl structure, A series of spindlinlwild or mutant
expression vectors was constructed to determine the key amino acid points for spindinl localization and function.
As previously reported, wild type spindlinl protein was localized in the nuclei of HeLa cells. Cells transfected
with construct either with mutation of Ser14+Ser84, Ser84 +Ser99 or Ser14+Ser84 +Ser99 exhibited a cytoplasm
spindlinl expression in a diffused manner, while in those cells transfected with construct with mutation of Serl4,
Ser84, Ser99 or Serl4+Ser 99, the spinlinl showed a similar subcellular nuclear location as wild type spindlinl.
Further TCF-4 reporter assay were performed using these wild type or mutant spindlinl constructs, and the results
indicated that mutation of Ser84 with either Serl4 or Ser99 could abolish the promotion of spindlinl on TCF-4
reporter activity. All these result suggested that Ser84 of spindlinl, with the cooperation of Serl4 or Ser99 play a
key role in it nuclear localization and its function in regulation of TCF-4 pathway.
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