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H5EL  STAT3 (signal transducers and activators of transcription) ZMIZEFHIEFEERET, HHRETF. FKETF%
AAFUR S THIRIS T R AR AL A s, SRR ERM RS T HHEER. HETA STAT3 /Y
BERA R HELSERE, AXNEEFEAAEZLNZEL. ABS T HET —ZRE2EBRNE BT
F (NLS), {281 thHE STAT FIE ARG EMBEALFF] (NLS). LLIL-6 BANRE 54T, 2937 A&
B, FBECEN GFP ARES T, BRI STAT3 77 T7E IL-6 RIMAT RIS 01, BlEERERET R TH
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AR RE TREMFY. B RREIG KR, {2 T STAT3 DNA 8§55 48403 ~ 426 r SRR (A —
B E R IR TR R R M EUE RN STATS AR ERAIEN, RABELFF] (NLS) ALk

JBER STATS, BEMFEF (NLSY, AR
ZRHET Q3

STATs (signal transducers and activators of
transcription ) R—HRFEEF ®BRAVTES. &
o BEIEAME T F AR T RS EEF
A I BAE SE STATs HIEILH 7 AR
STAT1. STAT2. STAT3. STAT4. STATS5a-
STATSb A1 STAT6, AR #EHE R 40 0 7 9% e A B
FRLRT. STAT3 2 STAT HiER— M EEAA,
e MA A T, A RETAEEEAR, A
T %o 4 M B A AN R IR R AR A

LR ZARNER, STAT3 EHEDE
B 5 SH2 &5 #5570 A B4R F A B2 AR TR B AL AL AT
WiREB ARG e A, FE, STATI E#E
ISR T A AR AL, BRI H38 ach v B e T 4R
iE, BFE Janus BT (JAKDY ZHE. MNMAST
STAT3 (1 AL ALK STAT3 FH/EH N H
Mg, SRR TREEFS L, Bd5HR
IR TR E AR RERES. BE,
A STAT ZUERAEILLIR, X T STAT £ M4 4%
R BN A R e R AR A ThRE R T4
B AT AE .

—RRU, BT HERT 40 ku FIE-HLR
ZEE NSRS TIAE. TARITTEREN
R BORH AR T AR T RS
AEIRA, AMEEEaRTFEIRAE S EAH
. ANEBEB—BRINA—MFER ST,
ZAEEMES (NLS). £#E NS UfF—Bf
MM E SR R EERY. BT
BAHIESE STAT Z bk B EFHEMFFINLS. HF

I IA % STATL ) DNA 25858 60T e & S e o)
FHEN A B AE AR OCEAE L R R R
STAT ZifkiE DNA & EA — SRR E. A0
BT ES PCR X STAT3 BE[E ) DNA 45 &8 A7
SRR a5 E, FEIEERSE
FOLERIE T EE R H B STATY AR ER
1EH, MTA EREA TS STAT k(AL
BLoE AR

1 MRS 75

L1 iR, BERSHER

JBFE pBluescript-KS & pEGFP-N1 /4 = {17,
A STAT? BEERTR PMST B3RS R AT
Hon Rt FELE DHSe BETNYE E K
EIE R NIHAT3 F1203T 40 th A = 172
1.2 T HigE2H

FE T A &8 & TADNA i #B K E New
England Biolab % &, Pyrobest™ DNA F &8 E H
TakaRa A7), FEAFNEM B Gibeo 2 F].
1.3 STAT3 BB R R 38R 5 PCR 738

FIF Gene tool FAFIT 4 43145 F. 314
1: 5'-CCG CTCGAG (Xho [ ) ATG GGG CAA TGG
AAT CAG CTA CA-3', 31412: 5-AGG GAA GCA

FEFEAEEEMEESERIME (39925019) MEZRESEM
S EREMRINE (973) (001CBS10005).

= EIREERA.
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TCG CTG CCG TTG TIG GAT TCT TC-3', 3473
5-ACA ACG GCA GCG ATG CTT CCC TGA TTG
TGA CTG-3', 3[#14: 5-CCC AAGCTT (HindII)
CAT GGG GGA GGT AGC GCA CT3'. 3[451 f3|
Y4 AT MEFELKSTATI BEE, 341 M54
2 4 STATS EEEA 1 ~1 209 bp B A, S92
M4 G STATS ZEFEA 1 278 ~2 310 bp BB,
G A M9 B &k, RAFY AN~ B 8
HMOES, IMASIHL M54 4 51T PCR X STAT3
FEF A1 209 ~1 278 bp 2 J8) KR E G 5.
L4 STAT3 REGRZTHMNEZFASTEAE

Gk )5 B PCR =% Xho [ T Hind I BE 7]
R a8 ESrBEAENLE TEESMK
pBlueSeript-Ks #1 Xho 1 £ Hind 1 B8 U1 i /5 22 JA].
SHRTETENELEEMIEAFTNSFIEEERE,
T Ll T REFAL pEGFP-N1 ] Xho [ T Hind [ B2
PIL R Z 8], 57 Bl fr & 4 STAT3-GFP (wild type
STAT3-pEGFP-N1 ) 1 DSTAT3-GFP ( deleted
STAT3-pEGFP-N1).
1.5 HRLBrHEEETHEBENE

Al E 2 pg B0 % 84k pEGFP-N1, STAT3-
GFP, DSTAT3-GFP F1 5 pl Lipofectamine 2000 43 5
T 250 pl BYFEXPLFAE [F K DMEM =+, 3§
DNA M ARREFERIES, =iRER L 20 min.
RO R E S A F LS 24 h §) NIH3T3
23T A, B 24 h 5L 100 pe/L IL6 R
20 min B E A BOLHLEE B MENE.

P < - <

2.1 STAT3 R ZIHRHI DNA [RIEMEEL A

i it Clustal. X (1.81) %F STAT 2 R A #9
DNA 68 TR 2L, BE(E—LAE L HHH
FBEMEEBETRESE (B1). FHAILEH
STATI #1 DNA S&EE A BREEEEAY, M
NS FERERE STATS MR T E B KIE.

STATI 400 LAAEFRHLOLEEQ-K-NAGTRTN 420
STAT2 336 LIWDFGYNLTLVEQRSGGSGEKGS 418
STAT3 404 LSAEFKHLTLREQ-RCGNGGRAN 425
STAT4 395 LSVEFRHLOPEEM-KS5AGCKGN 416
STATS 412 LSAHFRNMSLERI-K-READRRGA 432
STATE 356 CSALFENLLLEEI-K-RCERKGT 376

Fig.1 Clustal X (1. 81} multiple sequence alignment of
STAT family in DNA binding domain

2.2 FIL-6 R EUER STAT3 A H AR R Esr

At AREA SR SEEnA R TH
P, S 8E 2 png A K pEGFP-N1 M E 4 R
STAT3-GFP #4255 24 h ) NIH3T3 F1293T 41 4,
24 h J54 100 pg/L IL-6 R 20 min BRE AR
HEETWRAENE. & RTH AL pECGFP-NL £
P P e M Sy, 7E NIH3T3 e, &
48 S A STAT3-GFP 7E IL6 RIMATE T E2 ML 4
. FE293T #MI+, =Mt STAT3-GFP 7 IL-6
AT EEAME M, RBETESH THREE
(B 2).

Fig.2 Cell model establishment for STAT3 nuclear import
study
Cal NIHAT3 and 293T cell transient transfected with pEGFP-NI 24 h
later, mmaged with laser confocal microseopy; (b)) NIH3T3 and 2937
cell transient transfected with STAT3-GFFP 24 h later without IL-6
{e) NIHAT3
and 293T cell transient transfected with STAT3-GFP 24 h later stinmlated
with 100 pgs/L IL-6 and imaged with laser confycal nicroscopy.

stmulation and mmaged with laser confocal microscopy;

2.3 DNA #£58TREEERT AN ZNOED
SRR STAT3 B)GEK 27 4K DSTAT3 -GFP MEF
HSTAT3-GFP & 2 pg B K H75% #91293T 4 fl.,
24 h J5F 100 pg/L IL-6 8k 20 min ERE A RO
HEEDHBENE. £REI, SRETHRERNR
G EESEME, TeAAERE, mEFER
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STAT3 R EEZERR o, MMEEEZAM
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Fig. 3 Localization of STAT3-GFP fusion protein with
deleted nmtation in the NL'S was evaluated by laser confocal
microscopy
(ad 403 ~ 426aa deleted STATS-GFP without IL-6 stmulation; (b2
403 ~426aa deleted STAT3-GFP stmmlated with 100 pg/L IL-6 20 min;
(el BTAT3-GFF without IL-6 strmdation: (dISTATS-GEFP stimulated
with 100 pg/L IL6 20 min.

3 47 e

HREF STAT? BV EEANSIERRNEET
MR STATS gEabil IL6 ZLFHAMET
FguE. BENMKRDATO AREENES T
STAT3 S5HFRECEFMHUNEH, §—TAF
ERIEANETERER, —MTTHREYHEH
JEIFZ] (GAS) M) DNA &4, AT REHEEM
TR AR SH2 45 M C i R Bog mel
MEFRER—FE, STAT3 7 C 35705 A Mk
kM EE. BREES O FRIMAERT,
STATI A FEXENSMAEREF. ZIL6 FHMEH
FHREE, BN RERREmEEESNE
M. BRI STAT M BEER LA ZE L8 5 FHL
HIDHERSIER, EXEFREFRENABEERE
BEENERMNEFREAMAFEEEZNEYZIEE
Wiz EHM. KAE DG STAT 4 TRE T
BRAREGEELES GFP (I N &, EESLt
FEDMEEEHWES STAT RIEEMEF M
E (H2. X AEONTRARAE 24
fsrAh. R H IL-6 R AEIR T, STAT3-GFP
FTEEME S, miEd L6 RSSO
KRG R HE, G STAT BE THERLE
H GFP ) N A T4 STAT3 A m#f H.Ih gE
HE M. [ A EE STAT3-GFP 2 H g 5 F,

T R4 T — /M B AR R

AN REETE A NAMZE, NAAEE
SHTHRNENMIRF, FRFASAEEEKRE—F
& IL-6 SR A TR 51 STAT3 A 4% 6940 fl faL 2.
FAMRIESCER [12] $RIE 2 # NIH3T3 F293T 4
RAER B ATA 40 AR B Y, Jf i % Y STAT3-GFP
24 h %100 pg/L #1IL-6 R/E20 min, RIL NIH3T3
M IL-6 R BN f5 STAT3-GFP 5 T 27E 3% 57
T, MEEHe 203T AT, L6 BB EEE M 5
T, RSEEMMEEST. VI NIHITS 4M (5%
EiZH IL-6 HIRIER A, T EEXT L6 BRBUR £
R M MB35 JAK-STAT = S8, TR T
STAT3 AZAR5T B0 B AL. M 293T MJE # 8 fy
MR, EMYEE IL6 RIBUS B3 JAK-STAT 5
SiERR{F STAT3 H A M, mA ZHAREER
RUBSHHF R, ATHTHEERERFREREL

BEOR S FHAMREREIEET — R m
frfy Rt ERARMZEEMLFET] (NLS). B
A LA 4 1245 8§ NLS 324K importin-a _E M A
@Az, BANEEAEELEETRE RN
STAT IRt EFXMBHRMEEMFF] (NLS).
{BFEIFIERM'"!, STATI ) DNA &4 48 —5
WEMFERNE A EREBER. i Clustal X
(1.81) XF STAT ZKIRH) A IEME & &R I STAT3 Hy
DNA &5t B —BIXEMNFT. TZEFHR
R EE R 403 ~ 426 FEBHAHITHRE BRI,
STAT3 #E IL-6 MMM A g AR, T ER®
MEPRE. WHZEBERERXN STATI A
BEEEA, IFESAFT (NLS) KIThEE. 7
IL-6 S L EFH R8T FAER STAT3 & FHiG
ERELTAW, ZEBER EE R E R F STAT3
ST ERAR TR EALE S M A H MR, X AENE
MIERA STAT3 AELGT F 7 &L EXNES
BHHANGER ST STATS 4+ FARESZE
b, BRrH—SEARA.
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Basic Amino Acid Enriching Element in DNA Binding Domain Has Critical
Role in STAT3 Nuclear Import

YE Zhong-De'” . SHEN Bei-Fen” ™, LI Yan'
(¥ Institute of Basic Medical Sciences, Academy of Military Medical Sciences, Beijing 100850, China;
2 National Institute of Biolegical Science, Beijing 100100, China)

Abstract

cytokine stimulation and regulate gene expression upon activation of cytokine or growth factor receptors. While this

Latent signal transducers and activators of transcription ( STATs) reside in the nucleus following

translocation event is essential for gene regulation by STATs. their mechanism of transport through the cytoplasm to
the nucleus has remained elusive. Nueclear shuttling melecules often own a mono or bipartite basic amino acid
stretch, but STAT family do not own the classic nuclear localization sequence (NLS). Now, it is reported that
STAT3 accumulate nucleus after IL-6 stimulation 20 min. With IL-6 stimulation. STAT3 molecule conformation
changed and the NLS in DNA binding domain exposure to make it gain nuclear targeting function. Deleted a stretch
(403 ~426aa of basic amino acid in STAT3 DNA binding domain which destroys the nuclear importing function
even with eytokine stimulation. It indicated that this stretch of basic amine acid has eritical role for STAT3 nuelear
import, which has nuelear localization sequence {NLSD function.

Key words STAT3, nuclear localization sequence (NLS), nuclear import
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