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Verification of interaction between glutamate-ammonia ligase and nuclear localization signal-retinoic acid

receptor o protein inside and outside cells
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[Abstract] Objective To verify the interaction between glutamate-ammonia ligase (GLUL) and nuclear localization
signal-retinoic acid receptor a (NLS-RARa) protein by yeast two-hybrid and co-immunoprecipitation method. Methods The
two plasmids expressing NLS-RARa bait-protein and GLUL protein were co-transformed into yeast AH109 to investigate the
interaction in vivo. Tagged fusion protein eukaryotic expression vectors were constructed and co-transfected into HEK 293
cells. Co-immunoprecipitation was used to investigate the interaction between NLS-RAR«a and GLUL in vitro. Results Positive
blue clones were found in the QDO/X-a-gal plate. Eukaryotic expression vectors were co-transfected into HEK 293 cells, then
HA-NLS-RARg protein was immunoprecipitated by anti-HA polyclonal antibody, and GLUL-cMyc protein expression was
confirmed by Western blotting analysis using anti c-Myc monoclonal antibody. Conclusion The interaction between NLS-RAR«
and GLUL has been verified by both yeast two-hybrid and co-immunoprecipitation.
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BT A &= R & E W (glutamate-ammonia ligase,
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1.1 F#.HA ZXFA  pcDNA3. 1-PML-RARq
SRR 35 = A2 KT K % Andrew A. Lane #7114
T 5 pGBKT7-NLS-RARa # 1, pACT2-GLUL #;
K pTD-1 Ak e AR 293 40, KB AT B DH5«
R AR AR AE 5 I B TR AR AH109, 58 4 4 BR 1% 5%
B SD JEAl B 97 L X-a-gal, HZRBHAAK pCMV-
Myc.pCMV-HA & G/HEH A BRI ERIE 20
BT -Myc 55 BEPLIR Rt HA £ 5Pk
Clontech 7 &) 7 i s PCR 7= 4l 46359 & L A1l it
& ORI G B AR sE R R AR
NFEGBR N YIEE Sfil .Sal 1 . Xhol .EcoR T
T, 3% # i . DNA marker, T, 24k K% pMDI18-T #{k
A TaKaRa 2y &) 72 5 s HRP FRic B9 £ 310 B IgG N
Santa Cruz 22 @ 77 & ; DMEM 8% 3% % . /N 245 1l %5
R R/ Bl R 2 e 8 TN Y 2= A
TR R A BRA " RS T AR (b s A RA
Al e 7 Lipofectamine™ 2000 A Invitrogen 2
AL UG bR o B AR A i A b s PR
BEAE ) T RN W] PVDF R AN 2% & i 5 & 43 03l
A Millipore 28 F] fil Viagene 23 A = it

1.2 BEREX%E B Clontech 24 F H) B
IR A2 B AE T, R TE/LIAC J7 2, i % B B
AH109 & 32 2 4 ffl, Jf R H PEG/LIiAC & %
pACT2-GLUL & pGBKT7-NLS-RARq [ #1k &=
AH109 W B 8% 32 25 4 M, 8 T SD/-Ade/-His/-
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NLS-RARq fil pPCMV-Myc-GLUL # 4 J§& i , If LA
oph Y p)CMV-HA-NLS-RARq J5i i Fl pCMV-
Myc-GLUL BURAE X IR, S Qe 288 . (D Thi kR
T DMEM 5 35 W 200 pl 43 ) #& B pCMV-
Myc-GLUL k. f1 pCMV-HA-NLS-RARq JFi i 4%
5 pg  dR21VEIRMEE 10 min, (2)H A 225 pl Tt
AR T DMEM 5 3% 86 B¢ 25 pl Lipofetami-
ne™2000 IR G, & FHE 10 min, (3K (1D
) WIR A IR AW, = IR N E 30 min, i
AT 1.5 ml TTHiE R MIE DMEM 85 57 W 55
FEHIRE S R AIRA) ,37°C 5% COLME3% 4 h, F M
B R A R B R 5 % /N AR I /) DMEM 15 3%
WA B HE 7

1.3.3 ®EEIRE FY 48 h )5, WA, FH
Y PBS EVEAIAE 3 L B0 TF R & B A 500
p] 38 FH AR 24 W2 I AR R A AR RD L vk Bk
FT 2% 20 min, T 4°C F 1 400X g B.0> 30 min, FiJ5
WAR R WIT A 2 pg P HA ZwfEPR, T
LCTIIRGIR AL KHMA 40 pl HH G/EA A
B PEER IR B, T AC TIRFIEA 8 h, 250X g &
> 5 min, F FE AR A 2R GE 3 WG R)E
JA 20 pl #9 2 X A HL UK 28 WO & B 5 min, B I
B0 5 17 SDS-PAGE,
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BB R, K H A BRAT o-Myc HH1,37 CIF
A 2 hoJMA HRP FRid 9 FEHi R 1gGL.37CHEF 1 h,
PR TBST YERE 3 ¥k, &K 10 min, #4EF WA
b2 RG] UG A P B R

2 % R
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Fig 1 Positive clones in QDO plate

2.2 F@FR¥ pCMV-HA-NLS-RARq # B 37 5 #7
Bl f %% A Sal | /EcoR | i %} 5 41 (1) 5 i XL
U0 .7 1.5 %0 1) B IR W e v Fi kL DD 7 9 b T
1 578 bp &b AJ WL I /N AH X 3 5 o 2 7 1 B (1A
2). WP R4 IR 9 38 0 HE P Be 5 i o 4
MHAF A (B 3). Ul B 3 41 it i pCMV-HA-NLS-
RARa t &),

bp

250

2 EHKRK pCMV-HA-NLS-RARq B X B 1] 5 #7 B
Fig 2 Restriction enzyme analysis of
pCMV-HA-NLS-RARa using Sal | & EcoR [

M: Marker; 1. pCMV-HA-NLS-RARq; 2: pPCMV-HA

10 20 30 40
GCocCA6E TECCAAGCTITGCAT 6CCTGCAGGTCGACGATTIACECETICGAC

B 3 E4ARF# pCMV-HA-NLS-RARa Bl 5 B (2B 43)
Fig 3 Sequencing result of pCMV-HA-NLS-RARa (fragment)

2.3 F4KE pCMV-Myc-GLUL # 8 412 47 2|
X RH Xhol /Sfil #:47 WEFYI,7E 1. 5 %3
B EE e v H Uk L B U0 P TR AE 3 500 bp Ak AT UL T

WK/ F R ER R BE 4>, 7045 15
WEBA Y $8 By R TR B S T 52 A A6 (8 5) , Ui B
4 TR pCMV-Myc-GLUL ¥ 8 i3y .
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Fig 4 Restriction enzyme analysis of
pCMV-Myc-GLUL using Xho | & Sfi |
M. Marker; 1. pCMV-Myc-GLUL; 2. pCMV-Myc
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B 5 F|HRBK pCMV-Mye-GLUL Bl 7 B (384 )
Fig 5 Sequencing result of pCMV-Myc-GLUL (fragment)

2.4 SfopkwmmsdE R FERLEFEYT pCMV-Myc-
GLUL #il pCMV-HA-NLS-RAR« Y 4= 40 it 24 it W
L e HA SO R DiiE s . B A o Myc BT
P ACER B IE 43 BT, 45 R R I 30 A X o 7 R B R &Y
42 000 B9 H (GLUL-cMyc B4 & A 894 X5 43
TR 42 000), T 7E Y T pCMV-Myc-
GLUL 8 pCMV-HA-NLS-RARq B 4> 40 il 2L i Wi
o BBE DL TE I R A I 3] GLUL-cMyc @il & & H %
KK 6), XTI EEEAE 3 WA R -8, 45
FU A A AR 22 25 2 IE W] GLUL 5 NLS-RAR«
Z A HEAER.
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Fig 6 Interaction between GLUL and NLS-RARa

b3
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was detected by co-immunoprecipitation
1. pCMV-HA-NLS-RARa and pCMV-Myc-GLUL co-transfected; 2:
pCMV-HA-NLS-RARq transfected; 3: pCMV-Myc-GLUL transfected
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PML-RARq il & 55 P2 200 B 40k 4 j F i
i CAPL) R 5 19 40 ffg 38t 1% 7 e 28, B 2 it 15q 1)
PML #l 17q #) RARa 5K @l &% . PML-RAR«
M # 35 PML-RAR« fill & 5 . BB 0% 5% i 5 4 2 11
RARa Fl PML 4549 F1 D) 68 . I 7 APL Y & 9%
Ll 5 AR . AR R, 0K PML-
RARa 5 A SR L SR BE 08 76 1 9 K I 21 =5 7K
-k PML-RARa mRNA Fl PML-RARq % H ,
EIRAUA 2% ~3% W sh W2 & JR il F e . G 2R
1 PML-RARq % % AR 0% B 20 10 L AR 25 5 K e 1l
9 APL [ L 555 200 T 5 o7 4 0 5 e AW 30 1% 8 4 J
GESHANBE kBN APL A LK 40 ST, 7R R
PML-RARq Wit — W58, Lane #l Ley' % i,
PML-RARq il &8 HTES A NE B U937 20l 4%
Y] BT 4 F B A 52 000 AT 61 000 A9 2 4 F
Bt HIAF A NLS 9 NLS-RARa Fil NLS ik 45 2848 1
PML(NLS deletion mutation, Mut-PML), 7£ A,
 NE 18840 i b 5 A PML-RARa &4 APL
MIMER LA 2% ~3% . imim ik F & & NE () 5 11 4
M, NTTIESE T NE 78 APL KA EE,:, #
T B P 3 1 B AR P X 1A I ) & A A T BB 2R
SR, E AT R UL P Ah st AR BIL A AF 9 AR A
FRATTHE A S 56 b R FH T R A% 58 2R 6 DA F IS 4
Jil cDNA SCHE i 46 1 T AB 98 5 NLS-RARa & 11
RAEMEAFEHMEASY ERER T GLUL 7R
A5 NLS-RARa & 1A REAFFEAH BAE .
W, A S SR FH T B R P S e Ak RN 4 i Sk DT vE i —
A IR W I VEH

GLUL K 475 (1) 28 58 T4 2 Bt e & i Bl
KR REBS AL 7Y MR F 2 B A Z BE e 2 FE
AE IR L 5 40 AR AR L A AR R T A A (S S e B
YT ™, GLUL 2 B Al 78 if JL 0 5 0 B B %
Ik L BERE = AE P0 b 0 BR  DATT N S AT A L T
ok P A B P R /L X 45 R ML Y pH R R B
YERS!, HETRESE &2 BT GLUL JE B JLR DF 25
RS AW HGE GLUL % K %48 n] 5] 2
REMAABREHRZ AT L RR R ERE
iy MR A LR T, AR £ W, GLUL 3 A (1)
532 B A% A L 0 HO AR /N e, B Sk sk A
fits 5 A N PR B AR E AR OC . 7R N8 e ke Ve e
RIA GLUL HEH 1 Rk, o] fg 5 A2 38 g &
A /R R B BT A DM, B, GLUL [ 28
AR oy F IR SR, 5 R] Al A I e AL I T A ak e

HF A RARG £ I BT P & 4 LA W 24 800, T
W AT NLS B NLS-RARe 175 S 4% P& /E AL o
BLEYAS 6] 0 SR S 351 AN 1 25 55, 76 10 0 52 56
W FRATTR FHAZ B RE XU R 28 R G E AT 0k L W A0 &
M GLUL 5 NLS-RARq Z [0 A GEAFFE A B AEH .
WL AW SE S — AR N AMIESS T GLUL 5
NLS-RARa 77 76 A B AE . AT #E DU 3l i NLS-
RAR« 5 GLUL WA HAE ], GLUL By IE % Y RE 2
X ATRES APL W &4 kIRA L, HETE
KL EWANE X GLUL # H 5 PML-RAR« 5
RARo HHM EAE A&, it AWF5E SR
iR L IR Y T R AN AE FH AL S AR AE TR R R,
[vi] Bk R A R T A BAE L #E APL & A b iy 4y
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