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Abstract: In this study, a full-length open reading frame ( ORF) of signal transduction and activators of transcrip-

tion 1(STATI) gene was cloned from tissues and organs of mouse using RT-PCR. The mouse STAT! gene was successfully

cloned into the eukaryotic expression vector pDsRed-N1 to

75 B 87 .2018-05-08 construct recombinant plasmid pDsRed-N1-STATI. The
EE£TH . HEAREFIEAETH (31502101) 5 F 5 5 S0 & 31X successfully sequenced eukaryotic plasmid was transfected
it H (2017YFD0500804 ) into BHK-21 cells, and the activation state and localization
YEE B LI 1983-) , I3 WM & A, W4, IBFSE 0L, M of STATI1 in the cells were detected by IFN-a molecule
RGBT TLEW TS, (E-mail) hankk0917 @ 126. stimulation. The intracellular localization of mouse STAT1
com was detected by fluorescence microscopy under the stimu-

BIRIEE: 2 R, (E-mail) muziyin08@ 163.com lation of duck tembusu virus (TMUV). The open reading
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frame of the STATI gene in mice was 2 250 bp and 749 amino acids were encoded. The amino acid sequence of STATI in

mouse shared high identity with that in human (92%) , rat (97%) , wild pig (91%) , horse (91% ). Transfection results

showed that eukaryotic expression vector pDsRed-N1-STATI was successfully expressed in BHK-21 cells. The DsRed-

STAT1 fusion protein was predominantly located in the cytoplasmic compartment of the untreated BHK-21 cells. Under the

stimulation of IFN-a, the DsRed-tagged STAT1 mainly localized in the nucleus. The constructed eukaryotic plasmid pD-

sRed-N1-STATI can correctly express the fusion protein Red-STAT1 in mammalian cells, and under the stimulation of IFN-

o, Red-STAT1 can be transported from the cytoplasm to the nucleus, and it is found that the infection of TMUV can effec-

tively inhibit nuclear transport of STAT1 molecules.
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Escherichia coli DHS5o T8 £ | ELAZ 22 38 21K pD-
sRed-N1 #J ARSI 2 RAF, 6 Ji I MEYE BALB/c /)h
W H e LR .
1.2 FEiH

BRI PE VI BE  Ex Tag DNA 348§ pMD18-T
ZAK T4 DNA LRGN A A TRARA A,
Dulbecco 2 B 1% 355 (DMEM) JG 4 L3504 I Gibeo
o8] Bk /N R BOR ] & PCR =9 4l kiR &
W4 H Axygen EWIRHE A RAF], EA/NR IFN-a A/
D W Sigma 28 A, Ho AR 300 B =4y Hr ki, 3%
KT 5 G 85 190G RTI T B 4 T e A R A
FRA R SE
1.3 s5|¥igit

4 GenBank H &S H/INEL STATI FEH P51
Wit 1 % PCR 38514, LliE51 9k SF.5'-CTC-
GAGATGTCACAGTGGTTCGAG-3', F R £k & 4 Jy 51
A Xho 1 BEEIAL s, TUF51 4N SR:5-ATA-
AGCTTTTATACTGTGCTCATCA-3', F XI5 51
AW Hind 11 BEYIOL S, 3065 [ A 34 Bk
INI 92 250 bp,
1.4 /R STATI EEHEE

IR 6 JEWE BALB/c /N, PR BOR A | o0
JEEIE RGO ULPR 4 7R R 7840 HES 2R R BOR
25 500 mg, ¥ M Axygen /A H] Total RNA Extraction
kits URHA A5 (9 20 B8, 2 HUEL RNA, S, H2 L
RNA JIERRIR — £ Bk ( DEPC) ¥ fif , 17 1£ =70 °C
AR UK AR A5 . 64T S Sk, 2 I TaKaRa
O 1 S SRR B U I AR K L R G S AR cDNA 4%
. DI/NE STATI cDNA P29 MBAR#E1T PCR ¥~
W8 PCR JUMAARZR A 25.0 pl, HApazE K 15.0 pl,
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10xEx PCR Buffer 2. 5 pl,2. 5 mmol/L dNTP 2.0 pl,
25.0 mmol/L MgCl, 1.5 wl, . FHF5I ¥ (25.0
pmol/ul) £ 1.0 pl, cDNA ;=% 1.5 ul, Ex Taq (5
U/ul) 0.5 pl, PCR W FRJFIRE LT .94 °C HiAs
P 5 min;94 C7A5ME 30 5,54 “CiB Kk 30 5,72 °C &
2 min, 30 PMEI ;SR JE 72 C ZE{H 10 min, HERSN
505 6 PCR Y34 72 W3R4T 1. 5% Bh i W e I vl
VAT, VI E B Sl AT R, 44k Ry PCR ™
W) F BEET S5 pMDI8-T vl 1k k47 3% 45, 5% A
E.coli DH5a JBSZ UM, L) %8 J5 , PR BH 1%
o R R, R 4 3073 AR B A B 2 F I e L
F3
1.5 EYMEEEST

FH DNAStar 7.0 FRAEXS AR (] STATI ()5
PRLTY B RN ) R S R 7 5 iR 47 ) U5 LU X, 20 B
RNIRPIFZ RGP 22 5. ) MEGA 5.0 3K {44 2
/B STATL I RGEK B, ] ProtParam Tool X1
SYMTRSEIRAL A | 5 S S ER M T, i AR R AR
4 NetPhos2. 0 Server 1 Conserved Domain Search
Service 23 E4T STAT1 25 [ Joi i 2 Ak o7 5, 79000
EHEDIRE T
1.6 /MR STATI EERL AL pDsRed-N1-STATI
HIHE

53 W Xho T Ml Hind 11T XL Y] pMD18-T-
STATI .pDsRed-N1 JFiki . JH T4 DNA % £ i i
YA 1) STATI 3115 pDsRed-N1 # /4% #2 | 5 A
DHS o JERAZ A 4 M, Ay i S A KR ik, & 1)
YR I, BRI BH P e R TR % 4 0 B A ) B A
BN R HEAT L R 0 0 5, I 2R 47 77 50 e b,
U 5E 1IE W 1) 5K 44 4 pDsRed-N1-STATI , 3R 5
K pDsRed-N1-STATI 40 ik, 1 T E A%
1.7 N STATI EE7E BHK-21 A PRI RIE

K HHH B 95 5 15 5 9 BHK-21 4 M, &
10% 54 L35 1Y) DMEM 35 % JE 55 2 4, 4% Y Ay
5524 h$50.5%10° ~2.0x 10> 2l AR 3] 500 pl 6
AR A 85 5 3, B Y R IE 40 i 4 80% ~
90% M IS, Z MR Invitrogen 2 7 BY Lipofectamine™
2000 % Y AR S B AE UL, F 1 pg pDsRed-N1-
STATI T R HEAT i G | I 1 A e AT o] o bir
FRIZIME A B X B YIS 4~ 6 h TR T IR, 24
h J5 FHZE BT WA I 411 IR 5

1.8 pDsRed-N1-STATI %3 J51% E (L&)

4 0.5%10° ~2.0x10° A2 LR A 2] 500 wl Johi
e E IR IR £ BHK-21 4045 80% ~90% 4
JEI, 1 g pDsRed-N1-STATI 5 20 JBoRL k47 9k i
By HEULIS 4~6 h EHEA 1% 54 LT B
DMEM 555523, 55 7% W [R] B in A2 500 U/ml A8/
BUIFN-a A/D 87, 4k 22857 15 h, IFN-o fEFI 40
il 16 h )5, 8RR 55 2% vh i (PBS) T PR 40 2 WK,
687 ) FP P 90 I A2 20 5 min , BT PBS T UE4RAE 2
W, 1K 5 min, TEAE] 8 90 WU T MR LL 651
FEANME P Ao AR O, K BHK-21 20 g 151 5 S5 40 A
IR FENEE (MOI=10) 1 h, 8k J5 % 4% pDsRed-N1-
STATI,6 h J5 A2 500 U/mli)/N IFN-a A/D, Lk
AT TFN-ac A/D B R %T R 4k 228555 15 h, B2,
Bk ULER

2 R 550

2.1 N STATI ERMEESFE SIS

PEHUNRA LM RNA, DL 5545 5 1) cDNA
AR, AR SRS 9 SF SR #E1T PCR 471, 15
F|2y 2 200 bp WK B, 750 &, /MR
STATI FE[H TP Rk BIEHE Ky 2 250 bp (& 1), FHA 2
PAZ/NEL STATI W EE T3, K /N STATI 25
FRIT4 5 T (XP_001499419) J% ( HQ450761) . A\
(GU211347) K EL(AF205604) 11 STAT1 2 5
FIBEAT HOXT, A JR P b o &5 SR 11, /N Bl STATT &
B F A5 KB STAT1 2 3R 17 4 1) ] U5 e e
K 97% , 5N K iy STATT Z 0 65 4 [R5 7
SR 92% 91% 91% , i, STATI 417 1k
AR RSE

2000 bp
1 000 bp

500 bp

M:DNA J3FFibrie ; 1. /N STATI 9 PCR ¥38 724,
Bl 1 /MR STATI EEMY 5
Fig.1 Amplification of mouse STATI gene
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FIFH ProtParam Tool #f4%f /N, STAT1 B &
PRAL I AT 20T, STATT JE K 4t 749 S 32 JER
EH T Bl 87 200, %5 Hi 25N 5.42, STATI
B PRI A A T D e A R v ) A,
T TSR A AP 2 e R AR R Ak,
F)FH NetPhos 2.0 Server #{4: %} STAT1 & [ J5i B &
FEREIR A AL ST B0 73 B, /B STAT1 & T
ARETE 31 DEIERRAL A L R AR AL, X {37 55 53
MEHS 62,72 .86 144 (177 223 245 432 434 583,
604 606 607 .620 640 708 727 I 744 1ii () 22 H R
(Ser) , 5 162,373,451 ,510 560 635 Fil 719 {3 {71
MR (Thr) , %5 68,106,170 ,289 666 F1 701 {1 i fi%
PR (Tyr) . STAT1 £ [ 5T OR S 45 #4) 38 33 I 245 2R %
W1, 568 2~ 121 24 FE PR 5k FE AL 77 7 STAT _int 4544
B, %5139~ 315 &b STAT_alpha 459 58, 55317~
566 Ab A STAT_bind 4541k, 55557 ~ 707 kb >k SH2_
STAT1 Z5#38, 45715~ 739 b4 STATI _TAZ2bind
Y AR
2.2 EHRH pDsRed-N1-STATI HIHIE

FIH Xho 1 [ F1 Hind I B XL B pMD18-T-
STATI 5ok, [A] ik H 3 2 A it XL 1) pDsRed-N1 %k
P B IR 2 R B 5 A B 4 A e B R
JECRE, A R N VI Xho T A1 Hind TIT %} pDsRed-
N1-STATI 47 XU U) 4 22 , 53 5 3R 15 T 2492 200 bp
14700 bp 1Y 2 5EU1 - Be (181 2) , SEIBIEHAHST
JERk 4 3 A R A BR S WIS 0 45 SRl 3R
B pDsRed-N1-STAT1 FE2H JFokiAa a2l

M 1 2
[ W

M:DNA 43FJFimbriE; 1.2 pDsRed-N1-STATI

E 2 EAFRHK pDsRed-N1-STATI KB L E

Fig. 2 Identification of recombinant plasmid pDsRed-N1-
STATI by enzyme digestion

2.3 FEHEF pDsRed-N1-STATI B %
W4 DI ) FLA% 3R 3K BURL pDsRed-N1-STAT!

ey 2 BHK-21 400, 5 Y J5 5 24 h B0 g R
YL kL A Xk R ZH 20 B TG AT ] 28 OG5 5, e 44 pD-
sRed-N1-STATI 41 FURLAY 40 a4 B 2 19 21 6,98k
(K 3), ULBH, STATI 3 [ Fl Red %A LA Red-
STAT! il & & H B IENAE BHK-21 4N 3Rk,

A

A T2 kL pDsRed-N1-STATI ;B BN IR

B3 SEHFEA pDsRed-N1-STATI 7£ BHK-21 4R By =%

Fig.3 The expression of pDsRed-N1-STAT1 plasmid in BHK-
21 cells

2.4 pDsRed-N1-STATI ¥ 5 HI#% TE L #& U

Bl 4 7R, JG IFN-a IR, 20 56 6 R 1E
BHK-21 21 i 40 53 b B, A IFN-a J5 , 41
MK L /A0 T A% N, UiBH BT R 1 &
ZH 5Tk pDsRed-N1-STATI 7E Wi 3L 30 ) 40 M b B 98
TERFE IR Bl A % F R Red-STATI, ifif H.7E IFN-« ]
T, Red-STATL Hy 40 ifd 51 1] 40 ffd #% %% 12, Red-
STAT1 AN UEYE STATT —#%, &R HAG 7E IFN-o Hili%
T, I A% 12 i REME . XS T pDsRed-N1 %5 2
WER YL TCie I AR 2 AN A TFN-r, DsRed 25
JE R AR AN T 2Rk

5 o, SR 3 A7 750055 75 19 240 M R 28 TFN-a
T, FCRh & 2 1 Bt Red-STAT1 2% 43 A5 T 41 g J5
1 3% IFN-o JIS , fill6 88 1 TR 0 20 A1 T 20 B A
o, R LRI A R B R AR, IFN-a A
STAT1 [A%HFE iz 52 5] 7 B D306, Ui, 40 i i iy
Jak-STAT i f& A5 5 R AT LA Red-STAT1 @l & 8
BRI ARSI
3 0

i by PR PE B STAT1 43 716 IFN-a YEFF
A P 20 ) Al ARG 32, SR T AR T AL SR pD-
sRed-STATI TEVHFLZN W A0 ML h RE AR IE B 35, 2

ELA R STATL ket ABIEFE 0 T b e () S 21
ki pDsRed-N1-STAT1 Wi} % Yk 2 BHK-21 20 iy,



140 o9 &b 2 W

2019 4F & 35 % 1 M

a TR X i

Red-STATI1

DAPIZA?

SRRt

DAPI.4',6-Z KBE-2- R 5L 05] 0 |

a TR

Red-STAT1

DAPIH(% B

SRR

E 4 RS EBR Red-STAT1 HIRIAR HFE IFN-a /M S TR A ELER
Fig.4 Expression of fusion protein Red-STAT1 and the intracellular localization mediated by IFN-«
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Fig.5 The cellular localization of fusion protein Red-STAT1 by

the infection of tembusu virus
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