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Construction and identification of bait plasmid carrying AMP-activated protein Kki-

nase o2 in bacterial two-hybrid system

FU Qing-ying, GAO Yu-qi ( Department of Pathophysiology and High Altitude Physiology, College of High Altitude Military Medicine,
Third Military Medical University, Chongqing 400038, China)

Abstract: Objective To construct a bait plasmid in bacterial two-hybrid system. Methods A ¢DNA
fragment encoding for rat AMP-activated protein kinase a2 (AMPKa2) was amplified by PCR and inserted into
bacterial expression vector pBT. After confirmation with restricted endonuclease digestion and sequence analy-
sis, bacterial reporter strain XL-1 Blue MRF’ was transformed with pBT-AMPKa2 plasmid and the expression
of the recombinant bait fusion protein was detected. To test whether the bait fusion protein had the capability of
self-activation, the XL-1 Blue MRF’ cells were cotransformed with the pBT-AMPKa2 plasmid and empty pTRG
vector, and screened on 3-amino-1,2,4-triazole (3-AT) Selective Screening Medium plates. Results Re-
striction digestion and sequence analysis revealed that the AMPKa2 code sequence was correctly inserted into
pBT with a right reading frame. pBT-AMPKa2 expressed Acl/AMPKa2 fusion protein. Colonies were obtained
on no 3-AT Nonselective Screening Medium plates when XL-1 Blue MRF’ cells were cotransformed with recom-
binant pBT-AMPKa?2 and empty pl'l"RG vector, while none grew on 3-AT plates, indicating that the recombinant
plasmid pBT-AMPKa2 expressed AMPKa2/\cl fusion protein correctly, and was incapable of activation of the
reporter cassette in the absence of an interaction partner. Conclusion The recombinant plasmid pBT-
AMPKa2 could be used as “bait plasmid™ to screen ¢cDNA library.
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1.1 ##

K FF 1 F iR 3 A& pBT . K7 #F # #% XL1-Blue MRF'
XL1-Blue MRF' Kan I B Stratagene 2> &, X #F # ¥k DHSa
HAZEHELF. KIHFFE RS FE3 M9 salts . -His Dropout Supple-
ment [l § BD/Clontech %] , adenine HCl ,3-amino-1,2 ,4-triazole
(3-AT) W3 Sigma /A6l EcoR 1 Xho | FRii1EA VIR Ex Tagq
DNA B4 A T, DNA #E4:8 .pMDI8-T 4R {k 14 H TaKaRa 4%#].
JRE il £ 0 7 & L PCR 4l fk i 70 & DNA B B (8] i 7 4 10 £
Omega 22 F] . 59t LA )5 M. peDNA3-rat AMPKa2
41 cDNA ki i Dr. David Carling #0#2 ( %[ ) B, Hith4:
st 2 Ay [ o o A
1.2 Fi¥k
1.2.1 PCR 3|/t 4 AR AMPKa2 4K cDNA J§
5] WU S, 55 K B TR RS A pBT B9 EHE L & v (i
BRI MFES. S| 5 -CGCGAATTCAGCTGAGAAG-
CAGAAGCACGACGG-3"; F 'itf 5| #: 5'-GCGCTCGAGAT-
TCAACGGGCTAAAGCAGTGATA-3',

1.2.2  AMPKo2 %59 X #9414 LA pcDNA3-rat AMPKa2 4
< cDNA B #ide, B FiR 5| 414 18 AMPKa2 %14 X, PCR
P& 494 C 30 5,65 C 30 5,72 °C 90 s, 3347 30 ME
3R RS 72 CHEH 10 min, PCR =145 B 60 I e ik .
1.2.3 PCR =¥ A T #1{k PCR 7=#%% PCR #fi{L izt
il & st fk, pMDIS-T 4R 4k 16 CHERL R . EETPHL
KT # DHS o B A4 H, 37 CHE e, BkBE T B
BEUTRL, 22 EcoR | Xho | BFFHIFI EcoR 1 /Xho | WESY) %
SENAHR AN B b s = A m i e, A R R g R
pMDI18T-AMPKa2 .

1.2.4 48 B R 4 [Fi b pMDIST-AMPKo2 FH
EcoR 1 /Xho | 3URGY], EISCHR %42 i B, B T, DNA ##8 5
Kt H kA pBT 4,16 Cit e, # L R FFE# XL1-
Blue MRF" Kan /&2 75, PR B %, 5 S HUTORL, £ EcoR | |
Xho 1 BFEFHIFN EcoR | /Xho | TLEGE) %55 FpkARG Ao/ B %
LRt =182 "INy, B AR i & 4 pBT-AMPKo2 , BIHF L
1.2.5 BEHMERE  FEHIFR pBT-AMPKa2 #1 pBT %5
JROAL 51 50 5% A6 K #F B IR 32 5 41 g XL-1 Blue MRF' , 7 LB-#K
BR(25 mg/L)WAR AR 30 CHEFE 24 h, PR &R T
2 ml M9" His-dropout R %35 (& @& E 25 pg/ml) #1,
37 CHRIELB . PR B R 5% B T # & ) M9 * His-dropout
PR (S REE 25 pg/ml, 10 pmol/L IPTG) #1,37 T
fEE D(600) 4 0.5~0.6, Y5 ZUMMANE , BE& ERE#EAT SDS-
PAGE H1ik, i il 1R & H A M FE A,

1.2.6 pBT-AMPKa2 i 4H R % A6 K 1 58 40 2% B i 1

FH i) W 2 JfiFL pBT-AMPKa2 1 pTRG 75 i Fi % B 50
ng,pTRG-GALL 1" %if B B HI pBT 25 i Rt 4% HL 50 ng, 43 51l 3
FEAE 100 W) KA FT 2 A 400 XL-1 Blue MRF’ . HR 200 pl
PACTR A WOR A 3-AT BEHEME TR 86 V-t LIRS Wb 5
B 100wl 4% 1: 100 #8520 50FH 20 wl #1200 wl #:46 no 3-AT
AEBERREME AR . 37 CHEBEEH 24 h HEELRKAHE,
B 4 B 25 5 IR S Ab S 1 % 16 h JG UL gL
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5 914748 ) DNA B4 1 676 bp, | B A/ 5 1 W ELAH 7°F
(B 1), 8 B ali b4 A pMDIS-T ik 5, 4r B4 EcoR T |
Xho 1 B4, L K EcoR 1 /Xho 1 XU, EcoR | BfG1I1E 2
S AL 1 706 bp F12 657 bp, Xho | BRI | 5 4 368 bp
i, EcoR | /Xho | 3UEGFYIFF 2 Zafi 535 J& 1 665 bp 12 662 bp,
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R T Bk 0SS R A 5E IR
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5 000 bp—
3 000 bp—
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M: | kb DNA # A 4722 | AMPKo2 33 K PCR 40 2; B4kt
BE1 AMPKo2 f#S[X ) PCR ¥ @ik @

M 1 2 3 4

4000 bp—

2 200 bp—
1 600 bp—

1 000 bp—

200 bp—

M: 200 bp DNA 4 @ 4748 ; 1 pMDIST-AMPKa2 ; 2. EcoR | &4n
pMDIST-AMPK; 3: XYho | & 47 pMDIBT-AMPKa2; 4: EcoR |/
Xho | s&§ 47 pMDIST-AMPKa2

B2 E4EFR pMDIST-AMPKo2 B8 W4T
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FL T & (& pMDIST-AMPKa2 % EcoR [ fl Xho | AU
B 1 665 bp 4 A R Bt i BR2 B Uk Ml ficstifk, 5 4 R A U 2%
PEAERI R FF R 3R pBT S5, 2 5 hel Bh& BT IE T
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Hi pBT-AMPK2 ( B 5 1 i ki ) , 328 EcoR | | Xho 1 B ],
EcoR | /Xho T BUAGYI LA B FF 53 87 T VA% 5E . EcoR 1 Xho |
YIS 1 2% 4 860 bp 4F, EcoR I/ Xho [AUAHEIFE 2 Z&4fF 43 51l &
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3) . ML AR A L R il DX A R HE 2 42 IE B
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M: 200 bp DNA # #4748 1. pBT-AMPKa2; 2: EcoR | /Xho | &
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pBT-AMPKa2
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37 CHEFRMPHPE I (R b T 41K pBT-AMPKa2 ) fil%5
HAKH (Fe1b T pBT 3 KL) L £ PTG T RIL RN T, fifk
PEREFRZE D(600) H5 0.5 ~ 0.6 HF, Yie 58 1 2 A0 400 04, #F 5 L
4T SDS-PAGE #iik ([El 4) . pBT 75 FRL 4G ) el H 9T
9% 27.0 x 10°, AMPKo2 E (4 T2 K 62. 2 x 107,
AMPKa2 / hel & HE M5 T RZH 89.2 x 107, PHMEEH
BRI UL R AR s MiiiE h, fE42E 94. 0 x 107 4b A 1
R IR TS B RS & O TR BT R
UUHE 0 A B S T L RN AT S R AT RE R R U
ARRATEAFFE . 5 SR 0 2R 5 1 A B 3 1 3 A iie
VE P A WA TR TE (20,0 ~28.5) x 107 (A4 | &KW E M
HE 5 pBT %8 FRARIS R hel 0 FRATE. &7 PTG
A, BEE R 2 0 1 ) A it AT SDS-PAGE ik , 7€
FH 17 57 8 b oA TLAF VH Bl 5 2 T hel BRI

1
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pTRG-GALI1" Xt B8 JF L Fl pBT =43 kL L5 1 KA FF i /%
AL XL-1 Blue MRF' |, {E no 3-AT 4R A4 R4, M TE
3-AT VAR b EH %A K. pBT 45 ki Al pTRG-GALIL" J-4E 41
HAER R, F A G WAl 3-AT P4 AR R BA PR X B, BLXS 3-AT
TR B A TR0 AE . FEAbES R TE 3-AT W I % 4
K, ULAA 3-AT Br A it o] §E . F 4 FokE pBT-AMPKa2 il
25 JBORE pTRG HLFE{b45 R BN, Fe b1 7€ no 3-AT A B4R
ELEE , i 4E 3-AT WA 1 A4 1o, 260 B 40 ki pBT-AMPKo2 Jf:
T EISAERT, AT F — 2 ) X4 22 T 1 5 56

3 itig

KIGHFF R A RGBSR R Z )G,
A 8 R — RO 8 SR VR R SR i %
R iR TR A A RGA B EM — SRR, 15
VAR JL T AT S A 3 - 55—, W 92 SR S e, R4
] B PR S B KT A ) RO S TR EE
SR, 33 A ) A O A R SCEHREE 1 2R A, AT AT
BRA R AR S =, KITE S S EFERAEYZ
[ LA oA A AR 5, AT s e T FERIE S A A
A AR R ph A P U5 R 1 B | A 4 B PH P A
BBATE IS . F) KA AT 13 A3 R G o8 B E A B
YERIM R H B A OFH) 52K N BEE ol &
F(Nel) @ila, o el EEA M H A DNA 456 ;5
FEENREE RNA BEE o WA N Admss &l 4.
AT hel ) DNA 256 8 5 R A BE R 5 8 1 L
N BRNX RS . Y5 SRR A EL AV R, AT
HAEL, ff RNA BEM4S A FRERANBS T L8
B 5 R A A s, DA T R R A B PR ) ek

AMPK 1 h HE A I iZ AWM — T EE ¥
i, B T B R A AR R R 2 2 S YR IR A
B 5 = KW AR I A 0 i i 5 R DR SR
AR T R Z RS S ol P 4 T A
AR AT S BN B R ik 1 R 4 R AR S A
SO 0D 5 | UK R W B W O S i
FWZ G R AR RS B R AR

¥ F o WHAE AMPK A4 15 M 77 1 & 45 /) %
VERT, B 3R 116 FH AMPKa2 7 & i 1 , 0 3k 55 3
MEAEHMEA, A T 25 AMPK XA E 55 2 6E
I EES T

ARSI R K Bl AMPKo2 43 X 53, 35454
AT i 2R 2 pBT Y IEHE | 25 5 [ Ao 0 LA B Bl 1) 13
&SS9, PCR 3486 i) DNA FBE#Y 1 676 bp, K
ANIEH, FF AT R T ik, EH T K
EcoR 1/Xho | WEGYIREHH i) i Bt , 5 pBT % 8k b
[ Nel TE AR b A 26 35 09 T 4 okl pBT-AMPKa2 , #4H
fFiki pBT-AMPKa2 {ill 745 5 22 W 5 4 5 4 (R 8, L&
XiEASHESR IE 8 . T4k pBT- AMPKa2 4k XL-1
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Blue MRF ' &% 75 41 Jfu, #£ IPTG % 5 & {4 F , SDS-
PAGE il #] AMPKa2/ el fil 5 AR EE, HHE
iR pBT-AMPKo2 123 JiURE pTRG L85 (b 45 1 i
AL TAE no 3-AT WAl E A4 BT, Wi 7E 3-AT
M b, P SRHA R ER A E 40 ik pBT-AMPKa2
TC A ERIE RS ZEF B E M JFREIERI R R, TR K
faAr ARG R FEE TR, It — RS
AMPK A6 B A FH 0 8 B 4 FAR LS 00 BE R

B2 3wk

[1] KEMP B E, MITCHELHILL K I, STAPLETON D, et al. Dealing with
energy demand; the AMP-activated protein kinase[ ] ]. Trends Biochem
Sci, 1999, 24(1); 22 -25,

OUCHI N, KOBAYASHI H, KIHARA S, et al. Adiponectin stimu-
lates angiogenesis by promoting cross-talk between AMP-activated pro-
tein kinase and Akt signaling in endothelial cells[ J]. ] Biol Chem,
2004, 279(2) ; 1304 - 1309.

YANG W, HONG Y H, SHEN X Q, et al. Regulation of transcription
by AMP-activated protein kinase; phosphorylation of p300 blocks its
interaction with nuclear receptors[ J]. ] Biol Chem, 2001, 276(42) :
38341 -38344.

[4] LEE M, HWANG J T, LEE H J, et al. AMP-activated protein kinase

activity is critical for hypoxia-inducible factor-1 transcriptional activity

[2

L

[3

==l

and its targel gene expression under hypoxic conditions in DU145 cells
[J]. ] Biol Chem, 2003, 278(41) ; 39653 —39661.
[5] HONG Y H, VARANASI U S, YANG W, er al. AMP-activated pro-
tein kinase regulates HNF4alpha transcriptional activity by inhibiting
dimer formation and decreasing protein stability [ J]. J Biol Chem,
2003, 278(30) . 27495 - 27501.
AL-KHALILI L., CHIBALIN A V, YU M, et al. MEF2 activation in

differentiated primary human skeletal muscle cultures requires coordina-

[6

ted involvement of parallel pathways[J]. Am ] Physiol Cell Physiol,
2004, 286(6) ; C1410 - Cl1416.

A A A Al R Rl S Al Al A e A e Sl Sl Sl R S Rt Mo Rt Aot A R g Ml S S S S g o

FREERR I 2+ &

T Fl 11, # 16 .80 m
AT o ey AT %] B |

oo lbF i b 20 [0 dy & P d o e ks 4
W . (023

OR754670 65460278 {k FL. (023)65460308

[7] KIMURA N, TOKUNAGA C, DALALS, et al. A possible linkage be-
tween AMP-activated protein kinase ( AMPK) and mammalian target of
rapamycin ( mTOR ) signalling pathway [ ] ]. Genes Cells, 2003, 8
(1):65-79.

[8] KEFAS B A, CAI Y, LING Z, et al. AMP-activated protein kinase
can induce apoptosis of insulin-producing MIN6 cells through stimula-
tion of ¢-Jun-N-terminal kinase[ J]. J Mol Endocrinol, 2003, 30(2) ;
151 -161.

[9] VAN-DE-CASTEELE M, KEFAS B A, CAI Y, et al. Prolonged cul-
ture in low glucose induces apoptosis of rat pancreatic beta-cells through
induction of ¢-myc[ ] ]. Biochem Biophys Res Commun, 2003, 312
(4): 937 —944.

[10] GARCIA-GIL M, PESI R, PERNA S, et al. 5'-aminoimidazole-4-

carboxamide riboside induces apoptosis in human neuroblastoma cells
[J]. Neuroscience, 2003, 117(4) : 811 —820.

[11] JUNG ] E, LEE J, HA J, et al. 5-Aminoimidazole-4-carboxamide-ri-
bonucleoside enhances oxidative stress-induced apoptosis through acti-
vation of nuelear factor-kappaB in mouse Neuro 2a neuroblastoma cells
[J]. Neurosci Lett, 2004, 354(3) . 197 -200.

[12] NAGATA D, MOGI M, WALSH K. AMP-activated protein kinase
(AMPK) signaling in endothelial cells is essential for angiogenesis in
response o hypoxic stress[ J]. ] Biol Chem, 2003, 278(33) : 31000
-31006.

[13] CHEN Z P, MITCHELHILL K 1, MICHELL B J, et al. AMP-activa-
ted protein kinase phosphorylation of endothelial NO synthase[ ] ].
FEBS Lett, 1999, 443(3) . 285 - 289,

[14] GIRI S, NATH N, SMITH B, et al. 5-aminoimidazole-4- carboxam-
ide-1-beta-4-ribofuranoside inhibits proinflammatory response in glial
cells; a possible role of AMP-activated protein kinase| J]. J Neuros-
ci, 2004, 24 (2). 479 -487.

[15] PILON G, DALLAIRE P, MARETTE A. Inhibition of inducible ni-
tric-oxide synthase by activators of AMP-activated protein kinase; a
new mechanism of action of insulin-sensitizing drugs [ ] ]. J Biol
Chem, 2004, 279(20) ; 20767 - 20774.

(¥ RAH&)

= L R L Pl L v L

2007 FEAEIT/AE

',1;“, HOO038

5 i3

E-mail - conashz@ mail. tmmu. com. en



