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1.2 7%

121 F 415k iRy 2. PCR 77445 3] STAT3
cDNA, H Sal | Bgiitb)a, HHIZEANTEH Sa |
fiff Arb B L (R A8 A pGBKT7, 15 2P REXU AT 1751
JFURL pGBKT7/STAT3, I % if PCR 5|4 I f&
UE T STAT3 [ S HEZL AR Fr 519 : LiEh
5' GCTAGTCGACGGATGGCCCAATGGAATC 3',
RN 5 GCTAGT CGACTTCACATGGGGGAGG
TAG 3'. FHFRHIPE N VI EcoR T F1 Xho 1 % SIPAR
cDNA M ICEEZ AR pACT2 HHU)HY (AAERE XU AE S
J i 2 I 15 21 (1) pACT2/SIPAR Jit K &5 45 (1)
SIPAR ¢DNA, & T 4 SIPAR [1) FF i 5 13 AE
(ORF) M L% Y1 J5 £ 800 bp 1) 3 i J¥ 41)),
FH T4 3% 2 Wi 3% # 4 \ JL A% R 1L Bk pCMV-Myc
v, 153 &4 FURL p)CMV-Myc/SIPAR,  JiT ] i 1)
A7 B IEGFPRAE STIPAR 5848 H c-Myc A5 25 3] 152 HE
2 —% . L pCMV-Myc/SIPAR Jii i 4 #5452, Fil
PCR (177947 1945 3] SIPAR 3L [H (¥) cDNA, i J&
H EcoR 1 Fl Xho 1 JHALE N AL pXT7, 192IH T
5 mRNA [ 5 4] ok pXT7/SIPAR. FtH 514 -
LA 5" TATAGAATTCATGAAGGCTGGGAGAG
GGACC 3' , Fif 4 5 ACCGCTCGAGCTATG
GCATCAGAGACTTGCTAATC 3'. N 41 N -
95°C15 min; 94°C1 min, 63°C1 min, 72°C1 min,
30 MEH; 72°C10 min.

1.2.2 FEREXUZLAS L 5L 56 . ¥ pGBKT7/STAT3 Jit
b AL BB FE AH109 Y, 7EBRJC TRP (5557
Kt BA33IRIE STAT3 WAL IERE, SRfEF% 7 H
U4 1) /IS BROVE G SC P TORL 6 Ak 76 N 3+AT (1) =ik
R g2 8L (-Trp, -Leu, —His) bAfikPH v e, 44
EE4% ClonTech TMHEAT. T #3 BHAE v B 7 Ji5 78
GenBank Blast 7% if]. #73& [l SIPAR 7F GenBank
S5 AY714985.

1.2.3 STAT3 Al SIPAR AH B A I 2 PEAS . K 22
DU (1 TR PR 2 BB IR I R 1 SD 85 736 T AR
30°CHEFRM P RS R 2~4 K. K50 Whatman J8 4878
B BPPARFRE, WEIGHR o A b, G A e v
45 EFT 3 ANAKFRIGAL,  Dbn &7 . B 9 AR
NBAEA 1~2 min , FRCE T =ilath, k=
TR 3 K. AR — AN B 1) P AR HE 5% G — 5K TE R
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2 ml Z i/ X-gal 3230, /N0 HUKE A R R 1)
UR RN TR EAC L, Ak b, EEm
JE PR ARG AN B A A0 B RO R 30°C B IR AR

H, SRR TR AR

1.2.4 STAT3 FiI SIPAR AHH.AEH 1) ¢ AT K SD
SRR R VR R AT S ml SD (~Leu/~Trp/-His)
WARREFREE T, ARG IR, IO 4 0 o R s
FEPNIRAT, B EFhT 3 ml 1) YPD #5583,
ffi Ago =0.2~0.3. 7 30°C () $& JK 7 K% 3% 3~5 h
(250~300 r/min), 1 % K20 H P A =
0.5~0.8). HX 1.5 ml K5 7249 T 1.5 ml Eppendorf
t1, 13 200 r/min 250 30 s. NOMEEE WL DA
1.5 ml Z ZE M e AT TR O 5 (80 B 35,
WU ER T 300 wl 11 Z Py b, B 0.1 ml (1)
TREIE T 5 B i% Eppendorf & rf, B AE T, W
BER 7840 1% (0.5~1 min) Ji5, BT 37°C/KG gt
1. Wb T 3 . H Z s s O L R
TN 700 pl Z 22309 /B-ME (B- $i ik 4%, 1 i i
A 160 ul ONPG (SRR 3L B-D- “F-FLHE ),
BT 30°C/KE . ME WAL, A 0.4 ml
1 mol/L Na,CO, £ 1k e N, 7] iy 3t 35 Jir FH 16 B[]
200 r/min 250> 5 min. H 4 2 O BN 2 3 W
A o T B- *?L*Eﬁ@g/ﬁ‘ﬁ

1.2.5 & [ ek R H IR A& TERTM-20 #
pCMV-Myc/SIPAR 21 Ji Fii 4% 4t 22 HEK-293T 4
Ji, [ I e 2R AR pCMIV-Mye AE hy B YRS B 1%
F¢ 48 h oK dn Miesk, a0 PR v e e, it
1T SDS- SR N Mt i B HLvK (SDS-PAGE) . 1l J5 #%
R4 FZ M, [ c-Myc 5w B bt 44
AT & A e . &% J5 A Pharmacia A &) 7
PhospherImager il 52 G AT £ 11 T B0 728 25 SRAS ).
1.2.6 R IEHE. K pCMV-Myc/SIPAR 41 i
bt e A Hela 40, 537 48 h Jm, 4%LL N ki
Pt FEREIRIE, FH PBS vE 5k W 8 7 3,
7E % 3.7% 0 [ 52 10 min, PBS JE% 3x
10 min, 0.5% Triton X-100 %4k 5 min, PBS JE¥
3x10 min, 10% IE% FIE SWEE M 1 h, IMAE
1) o-Mye g BEPIUAEIRIFE 1.5 h, PBST
(0.05% Tween-20) ¥ ¥ 3x10 min, JI A i 24 &
TRITC #53c (K) E P06 IgG Fiik =M & 1.5 h,
PBST(0.05% Tween-20) Pt 3x10 min, £
BT M EE . FEAH.

127 9¢ 6 F By & MW e . B OE 4w oN
pCMV-Myc/SIPAR J STAT3 % ) 2 il 4R 15 5 ki
pGL2-M67sie 3t 7] %% %t HEK-293T 41 g, JH J5i ki
pCMV-Myc {4 B 24 xf B[] 1) %% %% pcDNAG/LIF
Jitki, PAFRIE STAT3 LF[AF LIF®. £55% 48 h Ji5
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V- 0 SRR EAT DO RIS PR T, 45 R P9 IR
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1.2.7 B Aoy S s LLER FEAG I pXT7/SIPAR Fl
pXT7/GFP J#5H%, F Roche 28 ] % s - 71 & e %
mRNA,  J7 7™ 4 4% 3 S 3870 S e T kAT
100 mg/L mRNA Wiy S B 5 f IR i (VNI 540 i
), 24h )5, 7EfEBME FURILEE RN,
A, SRR 100 K, SEEemior ER 2 K.
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2.1 STAT3 #A SIPAR tEE{EA R EE ST

H STAT3 s & KAMIFHEE, ik 7.5 H
W /NG SO fG 45 2R STAT3 AH TLAF FH I BH
PETERE. W45 R AR I Hh— AN DR AR AR R I
AR LAy 44 & SIPAR (Stat3 interacting protein as a
repressor), GenBank ¥ 1ic %5 4 AY714985. 1% 3 [A]
%ifih [ 25 19 )% SIPAR 45 259 N kg, 7 k—2
B3 1UF SIPAR F1 STAT3 2 [MI[AHEAER, F STAT3
HTSIPAR (1) 50K [B] %% B I BE R AR b, 6 HAH HLAR
FHREAT B PRI, S0 B- 1 FUBE T B M ) 2
SRS, R EKE P R 1 STAT3 HISC JZE 7 4844
JFORL L [ FE AR RE BRI AR I, JLP RIS B B- 23
BEEFEE S M, 24 STAT3 A SIPAR (#) ik
[Fi) 2t LA PR TR R I ) IR LR ARSI B- - FLBE 1 I
FI3EPE(P 1), 285 STAT3 A1 SIPAR 45 5 [ 4H B
TEH.

Fig.1 Colony-lift filter assay for the interaction of
SIPAR and STAT3
pGBKT7/STAT3 and pACT2/SIPAR were co-transformed into
yeast AH109. After culturing for 36 h, the colonies were
transferred to Whatman filter and assayed for b-Gal activities. The
color changes were observed within 3 h.
pGBKT7/STAT3+pACT2; 3: pGBKT7/STAT3+pACT2/SIPAR.

I: positive control; 2:

2.2 STAT3 #1 SIPAR tBE{EFRIEE S

i T #E5T SIPAR 5 STAT3 A H.AF F 5% 55,
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T EE DARH PR FEAL R 100%R 7R, BRI S

73 WAL dEE, 45 R R (K 2), STAT3
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Fig.2 The liquid assay of interaction between SIPAR and
STAT3
pGBKT7/STAT3 and pACT2/SIPAR were co-transformed into yeast
AH109. The positive clones were inoculated into YPD liquid medium.

After culturing, the B-Gal activities were assayed.

2.3 SIPAR 7EMEZ 3420 B B9 3ok R E 4 A b
B9 RE L

A T ARSI SIPAR 70 3L 20 0 40 it v 3R A A 4o
Py T Al A Mye bR 28 1) Rl & 8 1 B0 R R IR TURE
pCMV-Myc/SIPAR. ¥ 1) g &f 1) 41 & 15 T ki
pCMV-Myc/SIPAR Fl % A4 JF kL pCMV-Myc 43 il
Y3 HEK293T 4l M, HI & B JpEpa A . &5
BRI 3a), T TolE SIPAR H: X 1E M L 504 40
M REREFIA, FETIUP R/ 28 ku AbA7 W W 1 ik
g (HE R IBIZ, 7528 ku L4 35 ku [T,
BRI 2] T — 4 B R B R 4570 . XA A 15 A2
TR G S RME M T I B, AT RIS

i TASI SIPAR R4 ik e, AT
AT Dy re wE AL, IR AT ¥ A K Ak ROR
pCMV-Myc/SIPAR #% %% 5| HeLa 41 g h kAT K05,
M AT e Je i o By, SEEG 25 3R B, SIPAR &
BUEM ARG Az, e R b E s (B
3b), XN SIPAR 1] fE - ZELEAN Mk R $EAE L.
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Fig.3 The expression of SIPAR protein in mammalian cells

HEK-293T cells were
transfected with pCMV-Myc/SIPAR or pCMV-Myc vector. After 48 h culturing, the cells were lysed and
subjected to SDS-PAGE for Western blot using anti-c-Myc antibody. (b) Immunostaining assay. HeLa cells
were transfected with pCMV-Myc/SIPAR. After 48 h culturing, the cells were fixed with 3.7% formaldehyde

(a) Western blot of the c-Myc-SIPAR protein expressed in mammalian cells.

and immunostained with anti-c-Myc antibody and TRITC conjugated goat IgG. The results were documented

with confocal microscopy.

2.4 SIPAR %t STAT3 {5 5@ B0

STAT3 5 5 i i v] LA IL-6 ZX I (1) LIF K-
Jrifis. STAT3 # LIF PH-7 335 5 (8 n] LA S Hokk 5
PEY) DNA JoHFEAHZS &5 R R R I 3 2L 4 T
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1T 7 5 5k i N STAT3 B0 1 92 )l 2 Wl 4% 15
S i Ul TR NS O R e R O )i 1A
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Fig.4 SIPAR inhibited STAT3 transcriptional activities
HEK-293 T cells were all transfected with STAT3 luciferase reporter
plasmids pGL2-M67sie. pCMV-Myc/SIPAR and pcDNA3/LIF were
transfected as indicated. pCMV-Myc and pcDNAG6 were transfected as
negative controls. After 48 h culturing, the cells were lysed and
luciferase activities were assayed according to the Promega's protocol.
The results were normalized with internal control and expressed as x+ s

from three independent repeats. [1: —SIPAR; [[]: +SIPAR.

pCMV-Myc/SIPAR % STAT3 %%t R BiHR 75 R 48R
b pGL2/M67sie #5445 HEK-293T 40 s, [Flif 4 4
Fek LIF ) 5 40 it ki pcDNA3/LIF, Jf 1 25 i ki
pCMV-Myc Fil pcDNA3 73 JiI4E Ay [ P 0] . kg e G
M HRE IR 48 h J, X LU 2 MR I AT I E
Mgt F WL 4. HE 4 el DUEH, R gR
ik LIF B AR, 58 22 IS P ORFF 7R SRR Al 7K
P, STAT3 (G STE PR AR 1 5 e 4 kL
pcDNA3/LIF I, 5% 3 Mg b PE$g i 13 8 £,
STAT3 [JHE ef T s ZUS (LU & 4 /50
FE). M0 24 5% 4t pCMV-Myc/SIPAR I, STAT3 (]
e SR R A (LR 4 A — 2 — s
TB). AR, RUMETERA LIF 7308 i A 0
(Kl 4 /), SIPAR %F STAT3 K7t 4 5% i M b
HAEIER, X AT g S SIPAR 04| A 5 1% STAT3
BosmRR. Bz, X—i g WL, SIPAR X}
STAT3 455 1l i AT SO H.
2.5 SIPAR HFRIEXMIE &% BRI

BE A0 k) — PR LAY, B AL
K EIRL. B3R 5 TEAE. BRIEW. 50
GLEEHE N 2002 4F, Yamashita 2P0, STAT3
TEDE 0 R B I A b BAT a0 B % 1 /E R AE
BE A0 G B i RS STAT3 e A 11
morpholino Xf STAT3 {5 5 38 i HEAT I, )5 24
B T 8 S Al A R R T SO0 Z R I E A5
T R SIPAR X STAT3 {5 5l 4% 411 il 1
WA S, AT T 5 S fa i 4 50 5. &
AIT#F SIPAR mRNA 51 5F & frr, b HLAEBE 5 fh ff
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Fig.5 SIPAR affected the zebrafish development
SIPAR mRNA was microinjected into zebrafish fertilized eggs, comparing to GFP RNA as a negative control. About one hundred zebrafish

eggs were injected. After 24 h culturing, the zebrafish embryos were observed with microscopy. The zebrafish embryos injected with SIPAR

mRNA showed shortened anterior-posterior axis with the ratio of about 50% (b). But the controlled embryos injected with GFP mRNA just

showed less than 10% abnormal development with different abnormal phenotype (a). This abnormal phenotypes resulted from SIPAR

mRNA injection is in line with that from injection of STAT3 antisense morpholino®.
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SIPAR Interacts with STAT3 and Negatively Regulates Its Activities”

NING Hong-Xiu, RONG Yu, ZHANG Yuan-Jiang, REN Fang-Li, CHANG Zhi-Jie"
(Department of Biological Sciences and Biotechnology, Institute of Biomedicine of Tsinghua University, Beijing 100084, China)

Abstract STAT3 plays very important roles in cell survive, proliferation, differentiation, and transformation.
Constitutively activated STAT3 was found in many cancers and tumors, including melanoma, breast cancer, head
and neck cancer. In order to reveal the mechanisms of STAT3 signaling regulation, a yeast two hybrid screening
using STAT3 as bait was performed in the 7days mouse cDNA library. Among the positive clones, a novel protein
with 259 amino acids, named SIPAR (STAT3 interacting protein as a repressor) with a GenBank accession number
AY714985, was isolated to interact with STAT3. The interaction between STAT3 and SIPAR was analyzed using
yeast two hybrid experiments and the functions of the interaction in STAT3 activities as a major signaling
transducer was studied. The data from B-Gal activity colony-lift filter assay and liquid assay showed that SIPAR
had a strong interaction with STAT3. The Western blot experiment showed SIPAR was expressed as a 28 ku
protein and a larger protein and mainly located in nucleus in mammalian cells. In order to investigate the function
of SIPAR on STATS3 signal pathway, STAT3 luciferase reporter system and SIPAR expression plasmids were
co-transfected into mammalian cells. The data demonstrated that when SIPAR was overexpressed, STAT3
transcription activity was inhibited dramatically. Finally, the effect of SIPAR on development was investigated in
zebrafish. When SIPAR mRNA was injected, the zebrafish development was affected seriously with shortened
body axis, which was in agreement with the experiment of inhibition of STAT3. The data suggested that SIPAR

was a novel negative regulator on STAT3 activities.
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