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[ Abstraet] Objecire To construct and purify the prokaryotic expression vector of fusion protein of human p43/AIMP1
protein and glutathione-S-transferase ( GST), and verify its direct interaction with neurofilament light subunit { NF-L) in vétro
through GST-pull down assay. Methods pd3/AIMPl gene was amplified from peDDNA3. 1-p43, and was inserted into
prokaryotic expression vector pGEX4T-1 to generate novel vector GST-p43/AIMP1. After identification of GST-p43/AIMP1,
Escherichia coli BL21 ( DE3) was transfected, which was induced by isopropyl-g-D-thiogalactoside ( IPTG), and target
protein was obtained after purification. HEK293T cells were transfected én wifre with myc-NF-L, and the interaction between
GST-p43/AIMP] and myc-NF-L was detected using GST pull-down assay.  Resulfs Restriction enzyme digestion and
sequencing indicated that prokaryotic expression vector of GST-p43/AIMP1 fusion protein was successfully constructed.
Coomassie brilliant blue staining and Western blotting revealed that GST-p43/AIMPl fusion protein with biocactivity
was successfully obtained. GST pull-down assay verified that there was direct interaction between p43/AIMP1 and NF-L.
Conclusion The fusion protein of GST-p43/AIMP1 with bioactivity has been successfully obtained, and the direct
interaction between p43/AIMP]l and NF-L has been verified in witre through GST pull-down assay.
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complex) WIE ., X TE XK E B RNA & RBE
% h 9 FEBE (RNA & KA 3 Frdl BhEA T (p43/
AIMP1 ,p38/AIMP2 i pl8/AIMP3) H )™, pd3 &
AT X8 (RNA S RBE S Hih L g™,
SHAMW M BEL—EN TEB RNA §REE
b HMAI> MR EREBEMRAD . p3 £
P Bz B 4 e 35 4k % Bk 1T ( endothelial monocyte acti-
vating polypeptide Il , EMAP I ) ¥ 4 & H ( pro-
EMAP I ) 25 £ i 4 86 40 Jie o 3830 708 D) B 405
BT A -0 5 25 5 5 B P9 R & 4 40 R A
M EREGDER 2540 KT AREED,
54h 043 TErb XML R Sirb o fE RS ) R0, p43
W Fid s G onhh RIS S RN ERAMREE
BT . p43 HE BB A/ BRI s £20n
WoER AL, Mg — LY B i 2 ST R L LB 22
WURBHFECHR. p3 SHEPHLESEE
H ( neurofilament light subunit, NF-L) 248 5.4 H I E
H .p43 R B 2 nil 28 b By i e 22 55 il L
A L R AL B0 TR, DA 3 3R B g ondl
BACAPEIE G, XEREERBAT AT
% p43 BH,#— 8 if GST pull-down J5 3 WL
p43 5 NF-L B HERSIMFEHENHEEM.

1 #85H%

1.1 ##

1.1.1 i SE# ¥ pGEXAT-1, pecDNA3. 1-
p43 Al myc-NF-L fi v BBk 225y L A2 Rl 2 B 42
B2 R . XBR B H DHSo A BL21( DE3)
WE REER A,

1.1.2 FEKH PCR AN G HEWE NI
EcoR I \Xhol I T, $%R ( TaKaRa) ; Ji DNA /pE
#2147 & ( Biomiga) s DNA ¥ K¢ 8] i 3438 &2 [ KR
AR (L) A BRAR BB AN 8-
D340 #, 35 ( isopropyl-B-D-thiogalactoside , [PTG )
( 38 00 10] 7O 12 3 Bb e R R A A /] ) 5 GST-resin
o ( kg A R A A H] ) 5 G5T-beads
( immobilized glutathione 50% elurry ) { Thermo, 32
H)REWL EEH A GST, K IR KB 4 myc
(Santa Cruz, 32 H ) ;AP 2 wEH A ant-AIMP1 g
Matthiea Clauss { Max-Planck-Institute for Physiological
and Clinical Research, f B ) W % ; T & B0 # #)
Cocktail{ Roche, {8 [ ) ; & B 3 7§ B} 9K ( phenylmethyl
sulfonyl fluoride ,PMSF) ( Amresco, 22 [ ) ; I 4 Il 5 -
DMEM,/F12 H3%55( Gibeo)

1.1.3  #ietk AR TG S 40 R 40 itk 293T
(HEK293T) i s @Rl 28 bk L mr Rl 2By &R 2
BT R

1.2 Hik

1.2.1 GST-p43/AIMP1 B FE@B&kphfaE
peDNA3. 1-p43 AR , B A EcoR T Ml Xkol I ¢
PS4 PCR Y H pd3 H B BNV T EAR
& pGEXAT-1 347 EcoR I Ml Xhol 1 W W], Bt )5
BDBCAY p43 Al pGEXAT-1 $& ) A E Z thR 351 fY
HERE AT, EEBER 16 CESESHE AP
DHS B2 &4 E HEIFETETIEWHEEE
AL BT 37 CHsrsE b 3R 12 ~ 18 h, DR E
B EEREEZ S nl LB ¥5#%,37CF
250 /min R HFRE , RE T B PCR A1 B§H
% 7% ZE BioSune AFEI M,

1.2.2 GST M GST-p43/AIMP1 RIABHB SR %
fugifk ¥ GST WA MW K IE# A GST-pd3/
AIMP1 B & b AR B ¥ 4L 2 E. coli BL21( DE3)
BREHET AR RREEENHATFETE
% % (ampicillin ,Amp) 1§ 5 mL LB #3g3th 37 CF
250 /min R HF. WHERBAWEBRERLE
1 110085 B &% Amp By LB B3¢ B ,37 CF
250 m/minBW HHR B Dy . ED 0.5 ~0. 8, A
IPTG ZHIKEE S 0.1 mmol/L, )5 25 CF 200 =/min
BUHH 40, 4 CHLBWHEEERIIE. MA 10 ~
20 mLE( HBEMRER S vl (PBS) BB WA (T A
BUWEH 1 mmol/L ¥ PMSF) , ¥K I 75 B o o 44
(200 W x60 3K ,EFEHIE 7 o, R 20 o) , BRWE
W2 ERR. 4 CTRLEE ., GST-resin
b s B Atk

1.2.3 HOHR LY A A Western blotting 354 #l)
# GST M1 GST-pd3/AIMP1 53 44k £ 1~ 202K W dR
RIPESOMA 5 x B FHZE W ,100 CH& 3 min,
JEHEAT 12% SDS-PAGE BHBER Bk, kS H)F
BEABREBTA DY REPRAL L RRE(E
40% FREA 10% K Z R) R A)5 W . ety
GST Al GST-p43 & 1 47 Bradford 3k & J5 , b 17
12% SDS-PAGE W3k , Fitn%E B il M4 4 & ( nitrocel-
lulose ,NC) JiR , 22 5% BRIR I E A5 4 CHKENE
FH—#; GST(1:1 000) B anti-AIMP1 ( 1:500) i+% ,
TBST ¥t 15 min x 3 3, ZHi F {88 F 1 h,NG K2 TBST
¥ 15 min x3 ¥J5 5 ECL 2% B A5 4 .2 FUJIFILM
LAS-4000 {¥ 48R Rl

1.2.4 BMiSkis e HEK293T 4ijfe 75 10 mm 41
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Jiid 3 3% ML Hb 3% 3% HEK293T 41 Jig , 3% % /| DMEM/
F12 fi1 10% f 4 M3 F 5% CO,.37 CHERM 3¢,
TR 40N B 40% ~ 60% FEHUET 2 h WL TF 7.5 mL
REBWLEANREG 62 pL Y 2.5 mol/L CaCLL5 12 ¢
BB DNA I K B ddH,0 #p & 500 pL, Z i T ¥ 2
4% -DNA B S SABK 2 xHBS BB G . &
P A R P AR ST, 8 B 20 min, B RBER
P - DNA B ¥, B 2 QRERILS B2 E 35
FMBARHREL.BET 5% CO,3TCHRAERET.
4 ~6 hjgth W ARSI E 48 h B4 RAEH,
1.2.5 GST pull-down % HUZ5 & GST Al GST
MeEaS# A 50 pl. immobilized glutathione
50% slurry /i PBS #ME 400 pL AR BT 4 CHEK
HEFEHEE 1 h, HEUBE MR 955 B #% e 3K mye-NF-L
438 h iy HEK293T 456 H ., 500 L 40 Jid 3 %
[20 mmol/L Trie( pH7.5) ,150 mmol/L NaCl, 1% NP-
40,0.5% i & JH M4 , 109% H 3, 1 mmol/L Na, VO,,
1 mmol/L NaF,1 mmol/L cocktail]#K I 3¢ #% 30 min,
12 000 r/min, 4 CE > 15 min, HERARTE H, k3
WM L. B 400 pL EESHMA BiRkE &
%5 GST M GST G T Y GST-beads, 4 Gtk
K8EE 4 h,1000 o/'min, 4 CE.L 3 min, B L3,
F1 mL 40 2N 42 % (& 300 mmol/L NaCl) ¥ %
beads , TS 4 ¥, IMA 2 x EHBIK LS M ,100 C
T#E 5 min, )5 #1T SD5-PAGE & 3K fl Western
blotting ##ll .

2 B R

2.1 #EAENBUE

BB GST-p43/AIMP1 #8244 £ FooR I M1
Xhol T UG S5, BB Sk B R A 4 969 bp Al
1 000 bpP-{- &+ 5 pGEXAT-1 Al p43 FH K/
& (1) i B4 JiH. pGEX4T-1-p43 347 37 . M
FERY HEEFEME , ZHBE BRI,
2.2 GST-p43/AIMP1 Bl & FHARAER AL N

HOERERAE R A PTG F 20, R R
PGEXAT-1 Z A M pGEXAT-1-p43 B & R RAH
E. coli BL21(DE3) A %3k B # & H s H¥E IPTG # =
J& Wk KR # S GST EHM GST-pd3 MG EH. &
R F AR PTG %A 0. 1 mmol/L, 25 C,
200 r/ming8F 4 h, THDH £ GST-resin Afifk#: 4l
1LJ5 R B eIk — Y GST £7 80 3B A1 GST-pd3
REEH.XI2MEEBECTHEERIPRE(E 2).
Western blotting 34531 WL 3,
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. 1.D15000 DNA ladder marker; 2.3. JR 3t GST-pd3 /ATMPL XN
FE#; 4. D2000 DNA ladder marker,
B 1 GST-pdd/ATMPI 526k 3¢ S0 s e

Fig 1 Restrikction enzyme digestion analysis of GST-pd3/ATMP1
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Fig2 Analysis of indnced and purified protein by SDS.PAGE with
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Fig3 Analysis of purified protein by Western blotting
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2.3 GST pull-down J5 3k R1E p43/AIMP1 5 NF-L
M EEA

¥ SR myc-NF-L 3 1f B MR 45 k4% B HEK293T
41 L R AR e B R M 1 m i SR RFP-CL 5606
BRI Fe e 48 h FIRIAIIRE S . BB 5% 41

A
GS1p43 + -
GHl-lag - |
mye-hl-L + +

1YL | enm—

0% mapLl - -

AR S5 b ¥ E S input, R H T &0, 25 5 Hidk
SHEALCR GSTHEEAMN GSTp3 A EAR
GST-beads g {7 pull down 33, Western blotting &

W RBR.p43 5 NF-LFEERAMHEEN ;B4
AR RPEEH GST M GST-p43 HEH.

1 2 13
72000

Azt

RSRET]

34 000

26 000

H:: A BHl Western hlotting ¥ it anti-mye Pifki M mye-NF-L 5 GST-pd3 BHEER ,GCSTHRSE O R PIHA K; B. AH Western hlotting 5
fEid anti-GST Hi A4 pull-down {4 R o GST-pd3 i GST &M BEON M4 TRE; 1. GST-p3 + mye-NF-L; 2. GST + mye-NF-L(GHH F8) .
B 4 GST pull-down X WRERFILE 5 ATMPL/p43 5 NF-L IS EHH
Fig4 Interaction between ATMPL/pd3 and NT-L examined by GST pull-down assay in wWiro

IHN ®

HRARAA =ZFEERR G4 RS54 5
AR A ST e, SE R A A B AL ST
BMEARS W et AR EN. PES4ER
F—TRANZARRGH, AF 65 T H AT,
W TIFEH. RIWEAS WRE T, S R4
WIS R 6 FE R, B WA RN HSR
HRFENRE" . PRAAENEREZER M
£ M £ ( neurofilament, NF) & H 4,35 3 4~ 3, BJ
NF-LOHIX4:F BE 9 70 000) | NF-M (H34+ F B
B N 160 000) 1 NF-H (HIX4>F B v 200 000) .

EEFMAEESE S, UM ST AT RS
Fhob RS0 R A T RORIET , NF AR s a2,
§ 415 M R4 BB A - H & 038R
B E AR R AN A TR R 2 i
MR, MESMHSETRERR D, Ine R
W EAR R A UL A O R AL P R
Jur NF & 22 L4 22 1 5t , jR A o Em AL T 40
FEMRETEHEEERALNEAREAM,
PR BR,p43 B Gk P NF BB
BRAL AT 50 AT 22 P 45 55 40 J Bt , 2 T 31 2
MERTHREWN bR BT ENE. B
5t .5 p43 MIEAR &) NF-L P i B WL 2240 52
( Charcot-Marie-Tooth , CMT) #5 B4 & A3 A

A PR BB, HFE R K CMT £ i
AARSs FEH 5283 (12, B glytRNA synthetsse (GIyRS)
FI tyrosyltRNA synthetase ( TyrRS) ™!, p43 £ A i
R/ L A 5 2 AF GIyRS 50 LR 2 5 BRI B
#m pa3 MRS 5T CMT MW ZAER .
BOEAB I 8, 43 AOLRE S NF M E 4R
F 5 5 5 PO 40 B S HE K 88 1 BD filamin-A
o-tubulin,vinculin A cingulin FZ A HE4EH, p43 5
HME AN BREOHRE G, SRR pd3
EHE 2N, ERK Air INK #3532k B3
FEHW o-mbulin MR, XEAFLE RN
HRBFAEE BN AR SR, HETR,p43 B
A4 R A O R T T L R AR R AR
AR W 4 Th BB L T B p43 WEEMEAF A,
AEWPIRA GST ARG RE, ABEW Y
FAf pGEXAT-1 JB BRI 844 X 844K /b 4 969 bp,
BH tac Jo 3 F M laclq A, H s laclq FH T P
RS ETE tac I, ik tac H 3T, HIWA PTG 5
laclq 5B 7™ 4 B N tac b BEJ Hy oK ,tac BEFE 2, tac
JA BT R GST b7 M S GST J5 T fid AL H B
$RENK, EREGBEARIRELE S, IPTC H
WEERANEEEFERENBEEANHREEW
AR, A PIEE ot e H LRI B F A T2 he B
EMEE. GST EH EE 2 . A B, T GST-
P43 B S MM s G , R A W AR B L IR A
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LaRIRfERIR, HE ST GST-p43 MBEM, Ak
R KBS JEINAES BN PMSF By 1k 2
HFER, WA F AR ARE R SRAGERES R
BEMKE, FHAEEENE L CTER. £idF%
Tl 36 45 e A Western blotting fe ] , 42 3o R 2h 3k
RTEHAAYEEY p43 BH. A TEFHBIE
p43 5 NF-L fefhsh 2 B E S0 E AR A A B
32 2 GST pull-down J5 3k . F I HEK293T 41 L BE#%
2415 mye-NF-L, [l 56 5B 90 08 Rk DU e 4%
R B B PR R R R (60% ~ B0 % ) Y £ i
ATER. BdRERR AHRETT LR
i pull-down A &, EHE 3 WP L L WETR L EE
p43 i NF-L B4R HE MM EAARN, At —
BaE pA3 B EY 2B R B 2GR
SR T R E.
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