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TR B T HEA P56 S5HE R a2 K 1)
R LA B 0] H B =ik M ) 2 i

WA Sk

AR Ry BERR

(B=FEERFEZEFSHUIFAH, K 400038)

HE BEREESE (CR) ATEAREAASEMAERNTAEFEE(ER. AFKS5 CRAEEERNH
e Em, LLBSIRTT GR ThEERET:, NMABENRTRA, UBEREEZANAL &K (GR-LBD) H5HH
B, £AEH DNA WERES 42 1M RE. MFEREFN EF I REITHEFSEQ PSS L
ALY (221 ~ 1642 bp, WADE 33 (IEH 478 (T HEEERD. A HBENATERERBIEPS 5GR BEFH
#aEH. HH PCR AR R R % PSe B, HH4T GST-Pse Rz EOFES Ik, REEERE
SREiiE. EHRSEEHERM, P56 5 GRLBD AEMATE &R, CAT REEBERHWIZEE 5o #H

GR WU RBIERE S

KEA REEMEZE TRRBSEGQ P, BEURTAS, KRG

FH4rET Q5 R33

BEH B (elucocorticoid, GC) 58 7 i
EL iR N { glucoeorticoid receptor, GR) JE Y B4
PAMNENAATREZNANH. FXB=
AIBIMMIR TE 2N ERG RS S E4
ZLCR WD, CR RUNLEEHFEBRIL, LHZCR
AR, $278 GR MR = BOE RS, R
Z52HHRERNMEEF TNF-a. IL-18.
-6 FWRE BE TS, OR EA 5 e E 7 iAe
ZRERERKER, EHBPCNMN, GR HE
HATLENEIRE N EZRET . (B R WETER
FHAFHEAIEE, MR TEEURT T
Hl, RIEAET ST OR MTIERIRGE, FERE
Ep EEERRERNANGEEEFMENRE. A
it FATLAARE B R BR SZ AR B 5 45 5 X GR-LBD
( GR-ligand binding domain) A i%5H, 3 H® X
FAEF Y MABRE cDNA SCPRETIE R T RS
FEE P56 (interferon induced protein pse)t", #
P56 5 GR Z A AT REAFEMEAR A, 5 GR 1Y
LHEGIE MRS, AR3CTLFE T P56 cDNA H L, FIH
BRI A AN RS & 55, H—PRiE
P56 5 GR MAHE{EH Ik P56 X GR A 3 (05 i
PERISEMD, RIS SRR D BRAR 5T BT A

1 MRETE

1.1 #Mg
TR AL BREE (veast two-hybrid system 3) AL
NE ¥ cDNA LEIE H Clontech 24 7). pGEXAT-1

BARGST e EBRREA ML FEL (Buk and
Redpack GST Purification Modules. MicroSpin GST
Purification Module« Anti-GST LA B Amersham
Pharmacia 2 7. 40 357, CAT-ELISA 157
‘£ B Roche 24 7). Anti-myc F1 Anti-HA antibody
W8 Stratagene 2 7). IPTG, Aprotinin 2 PMSF I
B Sigma A7), M-PER mammalian protein extraction
reagent 1) B PIERCE 2 A]. pCMV-Mye #1 pCMV-
HA B0 B & 3R EiE.

pMAM-CAT H Renoir & =AW, pCMV-hGRa
H Oakley LM% KM B DHSa. BL21 AR
ERFEEA. COST 40 B b A R 1 LA .
1.2 i
1.2.1 MEERGRAZ RS R A B 7E cDNA 3L AT
#: HR4E GenBank GR-LBD B34, LLAKS
M eDNA 3L E A & iR, PCR ¥ ¥ GR-LBD
(893 bp» HEL, 5 pGEM® _T Vector Systems Z£ 52
PFE. CABFTILL S Smal T A1 Sal T A pGBKTT,
H#HE 5 Gald-BD @& R 1L & pCBKT7-GR LBD.
KRB L, pGBKT7-GR LBD #4 AL BE R} R A2 74
AH109, 7E SD/-Trp I #F FF 5 & B4 K B 4F,
AH109 [pGBKT7-GR LBD] ¥ {tmIh{8ifk B L
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BUEREEE, FHBRENRERETH “F
B BERELHT# ) AH109 [ pGBKT7-GR LBD]
BET 50 ml SD/-Trp. 30°C L, 50 M 5 A B,
WERAT 1x10° M/ml, 51ml (XEFERTS
x10") AT pACT2 #i& B A58 cDNA SUE
DNA T2 LM AR A, 1045 ml 2 x YPDA kan,
30CHARHEIRT (30 ~50 r/min), WERAIR
HET 50 1~ 150 mm §) SD/-Ade/-His/-Leu/-Trp J&
BEEFR b (CEEFREP I S0 pumol/L HAZEKHA Dex
BONINE S SL Y. B BRI R T
SD/-Leu. SD/-Trp F1 SD/-Leuw/-Trp ¥ 72 4%, H LA
WE AR RN IE LR, 30CHFFR ~21
. B ER =2 mm ¥1HE H 7 SD/-Ade/-His/-
Leu/-Trp/X-a-gal (I Dex) JEFFIFFRE LHATH
TR, Xea-gal B - FFFEEEE Ca-gal) §E
M, BIMEL EFEFE, SoRBEEE R wRE.
1.2.2 BEFNMAMESET 8 AERTE
Ay, |7 5 AR NS B RS SR URH 14 T f2 T
TRAF SCER KL pACT2 2 50 B A s B 21 1t it 5
¥ R 5 CTATTCgATgAAgATACCCCACCAAACCC
3", 5" gTgAACTTeCagee TTTTTCAZTATCTACEAT 37,
PCR & MG A B KB A BB 2R
pGEM @ _T Vector, ZEIJEFT AW A FWTF. MF
G5 RIRAT GenBank #U4F FEHL AT FIVE M L. R RS
BHE 50 B i K BB 3% 4 N K B% A B DHSa, f T
Amp " LB HEFRAR, SR 5 SR TR RO FE LT
1.2.3 JfRL M #: 8 PCR 735 () PS6 cDNA
(1.3kb> DAEE U7 & EcoR T Fl Xho | # A
pACT2, TRk pACT2-P56. 5 pGBKT7-GR LBD H
TRRFRFRAE. 8 GR LBDeDNA (893 hp) LA By
514 5" CTCgAgTegAATZAACCTagAAZCTCZAA 37
(Xho 1> FAFH73140 5 gCepCCeCACTTTTEATg-
AAACAZAAZTT 3" (Not 1), MR eDNA SCEEH
PCR 718 GR LBD, PABS VM7 5 Xho | F Not [ A
pCMV-Myc 4%, Al pCMV-Myc-GR LBD, HF
Bz &AL H Ps6 LFT M 5 22ATCCgeAA-
TACACAACCTACTAg 3' (BamH 1> A Fiiz3140 5/
CTCgAgCTggeTgCCTAAggACCTT (Xho [ ) PCR 7
H PS6 cDNA H B, W[ 3| pGEXAT-1, B /&
pGEX4T-1-P56. A TR #Z £ & K Z R B L
EcoR 1 F Xho I #i A pCMV-HA 4%, TR pCMV-
HA-PS6, HTEEZFRE.

1.2.4 BERWZEAZALN (EQFRAMHEIER:
pGBKT7-GR LBD 1 pACT2-P56 3% ¥ o B £ 5

AH109, KHHEER NEELIFEAERE SD/-Leu-
Trp-His CHUFAIN Dex BIAME S, RN DU &
o i BB U B PR RO PR R0 B ONPG Al -
gal HETE.

1.2.5 GST-P56 Fit-& 2 0 Fik o didh: 18 pGEX-
4T-1-P56 AL TRIEHHE BL21, 0. 1 mmol/L IPTG
WE 7.5 h, WEEE, BEAEBRE. REEBAE
F18 mol/L JREFEM MR (CST-PS6 fl&HED .
BHPRS ENTEMN. BETH GST-PS6 fE & &
H b4 Bulk and Redpack GST Purification Zf{0 4%,
ERGEAAED, BHERMENS I
EYTF GST-P36 A& A, 11 F 5 GST-Ps6 Rl
H#HEN PBS BT, LRICIREAFHTIL
FARIER) GST BRAIEHER, FETHERES L
B, MR REERE BRI

1.2.6 HAERREEELR: H2 pg pCMV-Myc-
GR LBD Jfifi55 5 l Dosper 54 COS7 4 HL, 48 h
JEF M-PER EE MM EAEAE, FoldEamg
MR, 7£50 pl glutathione-Sepharose 4B FINA
100 pg GST-PS6 BY GST, ¥WER&&MERR, B
P 1 mg F M) pCMV-Mye-GR LBD COS7
ARLEAR, EERESHNMEAR, HITRME
IR Bt AR M AE 3T GST-P56/Myc-GR LBD H&
. VRN EIE A Y F B SDS-Z I B B I R
Uk (SDS-PAGE) N [F i G BE N,

1.2.7 RERIIE: H4 pg pCMV-Mye-GR LBD
JARL. 4 g pCMV-HA-PS6 JJURIEE pCMV-HA 58
Dosper 35 42 COS7 #HAE, 48 h JFH M-PER EH
HEEMNEAR, ACBLOREHARLEAR. &
FEILITE R Roche A &R 1E.

1.2.8 EAFAEAITE: &OREMLET SDS-
PAGE Z )&, H¥ENH PVDF EL, HEN®E, —
PRI ZHAAILL 1:1 000 H%, DAB 26 (FiEE
B TED.

1.2.9  CAT WM pCMV-HA- P56. pCMV-
GRa 1% GRE (] pMAM-CAT JFii5 8 pul Dosper 3t
Fe v COST 40HE. pCMV-HA- P56 AR £ 7,
FLF U5 DNA B—320 48 h 5 F] ELISA 77 &l
SEAESEE, B CAT FHiE.

2 & R

2.1 GR LBD 4 75 B A\ FHE cDNA SCIETFIE
PCR #" ¥ GR-ILBD (893 bp> H B, 5
pGEM ® _T Vector Systems £, Smal [ 1 Sal T X
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EE], BEUTH B pGBKT7 ., BEUT%E R ELR
ANER. B T7 B FRlaE, SREHTEIT
2 IE MM, BfE XA A HE E . pGBKT7-GR
IBD ¥4k B 52 25 AHI109, 7F SD/-Trp 1 LA KE
¥, iFA GR-LBD & FE XA B TENE, M
ANEE £ SD/-His-Trp A £ A4, i B AHI109
[ pGBKT7-GR LBD ] & B L E0ER S5 E.

F GR-LBD 1 A% & B 1%L A& 88 cDNA 3L
B, B IR#HAT, E—RKEFAEFEPMA
Dex, B RAM. WB\FRERETE, LHFH
1 x10° A SLFEHe A 2 BURL ) e B A AL, PRIK
TRIER] 65 - His. Ade FHMETIZ, B2 a-gal fril
15 45 MEREFHETEE, B4 His. Ade. Mel3 4~FH
WIEE. Z2|EURR. PCR 78 CEMA KR,
L3RG 42 M E pACT2 Mk, WITHRFEN, 25
& HAA GR-LBD M E/EREEER. Hh2z—
HTIMEF T EE P56 cDNA B K ER 5 40 4 5 51
(221 ~1 642 bp, ZREBEE 53 KL% C s 478 A
M, F55 GenBank 5 NM_ 001548. 1 &2 [
B, ik, WATF AR RZZAEMNATE
eDNA LETIHIESIEES GR-IBD B4 & EHAME
[ PS6, ALFFRLIAEEHE CORF) 425 MREER.
2.2 GR-LBD 5 P56 fe & A E 1EH

pACT2-P56 JiFI 5 pGBKT7-GR LBD FL4% {4
B AH109, 7E SD/-Leu-Trp-His 55 72 % L4 &,
B0 Dex Ja B-gal #EMERAIA 8.3, A0 Dex Bf B-gal
WA 6. 2, WM EEB —IREH, N Dex
AN Dex B GR-LBD 5 P56 AR H E5-&1EH, B4
Dex HT&5-5 E 55,
2.3 GST-P36 @& EBNRIES L

B2 IPTG 5 5 RE R E R A, pCEXAT-1-
PS6 7 KXW 8 BL21 R IE GST-PS6 fil & E H
(E 1), SDS-PACE £, IPTG 5% BL21 [HH .
BEFIE GST-PS6, HAFRELA T ku (5EAM
REBH SR -, BEGT HFHE
(29 kud, P56 4r THIEL A 42 ka (MEE 53 A1 2
Cmith 478 N AEH), SWMIHEELR—F
(42 ku). FiEH GST-PS6 UL AL IE AW K 77 &,
GSTHRETHEFE LES. BRAL3MENE L
2 ml glutathione-Sepharose 4B @G LML, fF7ET
A LA oST B biFLitk. HIT GST i
HATE ARG Z R, 2558 U GST B GST-
P56 RIFRIE (& 2D,

e
5,

Fig. 1 The expression of GST and GST-P56
protein in BL21, SDS-PAGE analysis and
Coomassie brilliant blue stain
I: GST-P36 fusion protein (71 kuJ; 2: GST protein (29 ku):

M: Mid-range protein molecular mass marker.

i 2

Fig.2 The expression of GST and GST-P56
protein by anti-GST antibody assay
I: GST-PS6 fusion protein; 2: GST protein.

2.4 {RAEE AT EHIER

i TH—2TIE GR-LBD 5 P56 BB ARG
@ialfEH, RKAEAREE5ER. pCMV-Myc-GR
LBD COS7 #ifi & 54> B 55 GST # GST-P56 221t
glutathione-Sepharose 4B, ¥t T & & ¥ GST-PS6/
Mye-GR LBD, Myec #7814 M F Y GST-PS6 & &
GR-LBD. T GST 5 Myc-GR-LBD ¥ 7 4 & 1k
H, A% P56 5 GR-LBD 2 A H & & 1FH
CE 3.
2.5 TEMELEYA S A HEEER

H T WAL AL SIS GR LBD 5 Ps6 £ &
EHMAEFRH, H pCMV-Mye-GR LBD Jifi 5
pCMV-HA-PS6 FUrL 3L B 4t Cos7 4 fa, DL 3
pCMV-HA SR EFI MEXT B, FILFE R L iz
PUER B eI B, MR, B myc
TLARZTIVE GR LBD E£H, HiL HA LiE#iT 4
FEENIF, 453% W GR LBD Al AWM SMAEAS
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P56 Z5& (4.

Fig. 3 The interaction between GR LBD and
P56 by anti-myc antibody assay in vitre
I Myo-GR-LBD + GST; 2: Myc-GR-LED; 3: Myc-GR-LBD +
GST-Ps6.

Fig. 4 The interaction between GR LBD and

P56 in COS7 cell
{: The cell extract of pCMV-HA transfected ( immunoprecipitation
of myc-tagged protein, anti-HA antibody assay ); 2: The cell
extract of pCMV-Myc-GR LBD and pCMV-HA-P56 co-transfected
( immunoprecipitation of myc-tagged protein, anti-HA antibody
assay): 3: The cell extract of pCMV-Myc-GR LBD and pCMV-HA-
P56 co-transfected ( anti-HA antibody assay).

2.6 P56 Xf GR M FRERE R

R T PS6 X GR FeBs 680 FI8ma, L)
pCMV-HA- P56. pCMV-GRa F1& GRE £ pMAM-
CAT B JLE e COST 4 B, L H 4 pCMV-HA-
P56 JARLATEZE W N ET (0. 2. 4. 8. 12 pg),
CAT FXVEVEZEATFEC, =182 12 pg I, CAT
AR RETE LY 2.0 FRK 3] 0.5, F P P56 41 GR
N SRIFE RN, FE Pse ERMEM. MEERE
HE (Es5.

20
&
B
g 15 I
H
=10t
[
B
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Fig.5 Effect of P56 on relative GR-CAT activity

3 it i

A7 LA GR-LBD A 5HE, HBEIGLVEHA
T4 MEFRGMEERE L, A AREE DNA ET
TEiERERA BRI R, S Q3L E
MEL EEF M SR, PCR 7 1 & SCFE JfoRL 54 FH
frwkz, BlFERY, APz —ATHFETFER
P56.

THMEEAEZENHRE T, £ —EREER
WE. TUME. AT RETIRMNEAR. THREN
EMEREATHERREANEHEARN S
f. REHETHEFEREE R AMES RN
MHEThEE. PS6 B A ETILE (IFN) 4T
BRSNS NEENEARY. pS6 BT IFN %
SEAFE, AZEPs4. P58 F P60 4 L5 Pse
M. BAWIIAH PS6 AR EA. 20 42 80
ERY]L M RE S NN ERH TR ELEA.
ANRAEAG, BANES 56 ku EHEEFRIL,
56 ku EEE R B IFN A B RFFEXBEH
Wathelet Z27 512 7 2K 56 ku 2 3 #1 mRNA 3130
FBHFF. Guo FWRFEH IFN L EFREFES
PS6mRNA T H. mRNA ACEIEE &, HT IFN 4 HE
AP Ps6 BRI A, AIENETEREE. (BB
HRMEE R — RS GIER %R, B
I, 2000 4F, Guo &P UL P56 A AIEH, M
M RPXF AE 7 NI 12 B Ine-6/P48, 1% 5 05 B
elF-3 1Y) P48 WA AT 5 e MR, P56 BT S elF-3
MEAEH, 3R%5 505 & 45 008 30 EL
P56 f27ERT, RAAMAIE A REMREIE, EiiE
7 T VR FLEh A0 R A — 4 B BB A T R

BATE L Internet SWISS-PROT % P56 & [ i#
T4 4. PS6 EEE 10 M EE S H (TPRs),
TPRs MEE 52 £ 470 A ER, 8—1TEREELE
34 MEER. XM TPRs BN FEAR-EAR
MEAER, MIXIh 47N pse Al k5 B AR
MEAER, BATRBEZAE M cDNA 3L it
BRI PS6 RERNE 53 B8 UEEE, BFET
PS6 MIFFEEEEW, ML L ERE5RithER
TSRS, Guo ZPVF T PS6 5 Int6 45
ERIEMEL, Ah Ps6e EE C Wi 3 4~ TPRs E1E
5 In6 FIE5E3R40.

THEBFSTED P56 5 GR MAAEEH MR
RiE, EAMEEE N BATE IR AR NRA
HR, DL GR-LBD A5, MAEFE cDNA LR
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EFTFREFSESD PS6. DR EAH R,
GST JLHE L5 F Gz LUTIEBHE T GR 5 Pse TEAR
HANVRAEARTAER, HALEAIFRE S oR
gh&. P56 I GR /- S MFE R, IXLg 2R
P56 AN GR BT RTIEH. G857 XK
BAIRTE, FPEE R el B PN RIMRE R A
B, MEP -1, [L-6 F TNF-o 2545 1 40 ] 7
WEREAHR, R GR hEemss. HATSH IFN
HEHERES pse EORIEES, WEMPS6e S
GR &, SEFEFIEMHRIE, GR ML R
55, {FHEAT mHRE RS, SERERNE
A, FEHEN GR 5 pse MHEERS GR 1A 4L
FHLEFK.

Bk ALREIFREERER KRS L
FIR e BhMTE S, TR IR 20 AR !
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The Interferon-inducible Protein P56 Interaction With Glucocorticoid
Receptor and Regulates GR Transcriptional Activity *

LI Shu-Rong, SU Yong-Ping™ » LIU Xiao-Hong, LOU Shu-Fen, CHENG Tian-Min
(Institute of Combined Injury, Third Military Medical University, Chongging 400038, China)

Abstract
the human bone marrow cDNA library by two-hybrid sereening in yveast using the GR ligand-binding domain ( GR-
LBD > as bait. The interaction between GR and P56 and the effect of P56 on GR were investigated. PCR was
performed to amplify GR-LBD fragments and it was cloned into the bait vector pGBKTI7 to create the plasmid
pGBKT7-GR LBD. The plasmid was used as bait to sereen a ¢DNA library constructed in the pACT2 vector. The
positive colonies were sequenced. P56 and GR-LBD c¢DNA fragments were cloned respectively into the vector
pGEXAT-2, pACT2, pCMV-Myc. pCMV-HA for GST pull down. yeast two-hybrid. coimmunoprecipitation
analysis and CAT activity assay. 42 positive clones were obtained by yeast two-hybrid. in which one isolated cDNA
from the library encoded the COOH-terminal portion of the interferon inducible protein P56 (221 ~1 642 bp.,
residues 53 ~478 amino acids) as shown by DNA sequencing. Yeast two-hybrid, GST pull down and CO-IP assays
verified that PS6 interacted with GR-LBD. Expression of P56 resulted in dose-dependent decrease in GR-CAT
expression when GRa, GRE-driven reporter genes were cotransfected with P56. Thus, the study demonstrates that
P56 interacts with GR-LBD in vitro and in vivo, P56 inhibites the GR-mediated transcriptional activity.

A glucocorticoid receptor (GR} interacting protein, interferon-inducible protein P56, was isolated from

Key words  glucocorticoid receptor, yeast two hybrid, interferon-inducible protein P56, transcriptional activity
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