MM £ 4% Chinese Journal of Cell Biology 2009, 31(6): 882886

http://www.cjcb.org

In-cell Western #0 Cell ELISA E XA FEEHRK
X EEFBIN B

B oA EBERR FXE

.2

(AL T 2 A B2, LT Mk A IR Ay T
3 AR R R TR SRS 3, P 710072)

BE  F AR F % ——In-cell Western #= Cell ELISA £ AT & & @ ARt &
FPEA., HEAmRRARZ. BiEL. #HF, REABFEGQRY—I. oz
) IR REEATITH) IR, 1) LTI RAE B R % LB AR B AR R G Rt ATt &, il
EHHFTEEANEMRXERETRETBRF RS FETREXETS —MEMRLIKE T
(microtubule actin cross-linking factor 1, MACF1 )&% #§ %), 4 R RN IR T MACF1
Kok, BiXFAFF ki n 4 R —2. In-cell Western #= Cell ELISA iX FAPA M 7 ok R #ulik . B4

B, TURATFRSTEERG R EE.
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ot 140 R E B R AR S8 B, 4RI
2 HLI 7 1A B R 4 MR R S AR HUS B AT SDS-
PAGE Ml Western EI7Z%R, HR B TEKRSTE
EA G T2 KT 400 kDa)Ky il 77 1 SDS-PAGE 1%
E—ERRRYE, EASIAHHRMFT % —1D-
cell Western 1 Cell ELISA #8:llvA LAHXT & & K5 F
EEHMA.

In-cell Western B4fll Cell ELISA BSU2 K HE PR
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A 3CF) B In-cell Western Fll Cell ELISA X 5 # 57
B 5 VSR A B AR R IR BE XS A A B R K o &
H A RS M4 2B K F(microtubule actin cross-
linking factor 1, MACF1) (4 F&#%J% 608 kDa) 3%
ISR, G5 R R IX PN 715 AT LA AT H i vk SE
BRI — R, mMARBRIH., SR TE.
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1.1 RFE5LE

MEM #5574 (HyClone, 3 [E Thermo Fisher 24
A1), 4k CO, K HikE IR % Leibovitz’s L-15 (Gibceo, £ [H
Invitrogen A 7)), 4+ 1f1&(HyClone, 3% E Thermo

In-cell Western; Cell ELISA; KA FEEA M, X EE

Fisher AH]). MACF1 REZHLALH B4 EYH AR
FHIRAT), IRDye™ 800 i KPR —HU(EE
Rockland 4L 5% A F]), #4946 DRAQS (3:[H
Biostatus 5 PR 2\ &), BRI A A EEARC K EDT R —
Pu(*H Santa Cruz EWHARA A, Y HEBRE
(TMB, 3 [E AMRESCO 2 #]), 96 fL3E 7t (Costar
3599, 3 [ Corning 22 7)1 96 FL 7] #r X\ IdFLIR (Costar
9102, %[H Corning A 7). B =4 Kk BESREA H]
JMTA-16T50MF &S ik (H A& JASTEC A H),
Odyssey X4 ifE R 46 (% H LI-COR A #]); Syn-
ergy HT £ TheBtR{X (35 E BioTek A H]); HERA cell
150 20 ff 5% 3546 (12 [E Heraeus 22 7); 1575 B FLARBE
BAL(3E H Bio-Rad /A F); Polymax 1040 173 E =] 2%
(4% & Heidolph A A]).
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12,1 @mpgsdsi  /NERUNE R4 MC3T3-E1 16
B [ B 22 )2 B B Al PR 22 5 B SR Al R 2 41 g
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& % In-cell Western 1 Cell ELISA 75 K4 F R E A FAHMN € &P HNH 883

E1 41/, A 0.25% e OB LB 2 38 5 4 i, A&
10% a4 M7 (X MEM 3557 00 B 524 40 s, LA
7L 2x10* 40 MU RF T 96 FLI IR % 96 FL AT H73X
WAL, FFLAEIR 200 pl. BREFERRA LR %
G SR PSR 6 h, fF40 M58 2 BE f5 S e
7E MEM ;78303557 18 h MEA BRI . 2
J& EHAE CO, BT TR (FE 10% FRAF- ML), K540
5y RV, SEB0 2 A LN B R S REAAR T A R TR
BIUKREH B0 g) B 24 h (37 'C. K CO,); Xf
IRAAHRE T 37 C. & CO, WEFRAETHESTE 24 he
1.2.2 In-cell Western  Ab¥E 5 40 A Sz B FH 7L
200 pl 1xPBS ZZM Z il /D OvEdk—K. KRG8
BN 150 pl HFEEFELHI ) 4% % 5% FF RS T e B v i =3
FE B EHM 30 min. HIAEFL 200 pl #0.1%
Triton X-1002% M x [ %€ 14 B 40 M R4 73805 {4 b 22
5K, 8K 5 min.
LI 150 pl & 1% BSA ] PBS 204
M iR 120 min. #HH5ERUE, FFLIMA 50 pl
F PBS %) MACF1 % ZH =R E 120 min.
ERFLF BN 200 pl & 0.1% Tween-20 f#] PBS 221
WBEERA M 5 IR, K 5 min,
ffLINA 50 pl F PBS % i) IRDye™ 800 #iic
HI2EPTHR —PU(ATAE 800 nm Kb % H4 41 40 3% ) 5 i 3
HIRE 120 min, —HiiE &+ [E & F A 7E 700 nm
bR A AR R DRAQS . BER L+
A 200 pl & 0.1% Tween-20 (] PBS 22 st vk
M5 WK, FIKS min. BJE BRIV, B
7T 30 min, #RJ54 96 FLEE TR Odyssey X414t
R A% Z 45 A 700 nm 5 800 nm XUHE i BEAT A AR,
B RABS RER.
1.2.3 Cell ELISA  AbHjs (40 e ~7 Bl FH 45-4L 200
ul 1xPBS £8Pyl =il /N OvedR— k. REEFLINA
150 pl B SF AT I 4% 22 2% R R [ e R Py = B B

] %€ 48 ffd 30 min. FFHOAEEFL 200 pl #90.1% Tri- -

ton X-100 28 P00t (& e 44 i 40 M 1A T8 3 A A #E 5
K, FIK 5 min.

FFLINA 150 pl & 1% BSA (1] PBS 22 00} 48
M= #3120 min. HFAFERE, BALMA 50 pl
F PBS ¥k MACF1 R ZHIFIRIEE 120 min.
ERFLF AN 200 pl & 0.1% Tween-20 i) PBS 221
WIERRANAE S IR, MK 5 min.

5L A 50 pl F PBS #RE i SR i S AL B b
WHFEPR - EFRELEFT 120 min. FEFTL

AN 200 pl & 0.1% Tween-20 [ PBS 22 8t
PR 5 K, K S min. FESFLEMA 100 pl
DRACH) ELISA JRYME A B(E 0.5 ml RIS 10
ml JEYWE M. 0.8 pl 30% H,0,)T 37 'CKMN 30
min. F/EFEFFLF A 50 pl ELISA £ 1E22 (2
mol/L H,SO ¥ B) &% F %, #9675 77 Synergy
HT % I BB AR XTE 450 nm FARGH M, B 0]3K45 45
E3
1.3 Git=EaHm

LR KR LU ME + brUEZE RSN, UL GraphPad
Prism 5.0 ¥4 G it BT G vH % 204, P<0.05 A
AHERBEREEHER.

2 #R
2.1 In-cell Western #&;|#& 3l 5 |IfE 3T MACF1
BSENEN

Odyssey WA S iif& £ 4t LA 700 nm 5 800 nm XU
B RRHARER, SAE5ANEL, REBRBERWE
1A). ffH Odyssey AL SR R 45 B 43 B A
43 A ZRECCGEE A 45 R 7O EUE, 285 800 nm
THIE 7 6 H B B LA 700 nmil 3 109 6 EUE, B
B4 RE G4 GraphPad Prism 5.0 #4717 .

WRFAM T 24 h 5, LB MC3T3-El
41 fig-F MACF1 )& 8(0.5463+0.0254) /= T % B4
(0.5324+0.0168), ZEZRUHKMKRERKT
MC3T3-El Ziffih MACF1 FIRIEH ni#a®, 4
Wt R X FEBHE MR BEHENER(P=
0.6599) (& 1B).
2.2 Cell ELISA ¥R #I X EIMR I MACF1 &
2R

Synergy HT % D REBBAR{XAE 450 nm 54 I
V2 FEfn, B4 4 NEAL, AT RBNEELERE
%t %44 GraphPad Prism 5.0 #4747 .

MERIF M FHE5% 24 h 5, 525041 MC3T3-El
41 e 7 MACF1 f)4 1(1.4508+0.0110) 88 & & T % 8
#41(1.2522+0.0367), Bi& Z A% 5 BA BE M P=
0.0021), %45 KW, BRI R EHFE{EH T MC3T3-
E1 41 i+ MACF1 & (& 2).
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3.1 In-cell Western 5 Cell ELISA #8355 BY45 &5
55 H Western E1iZ5#: 40 H, In-cell Western

1 Cell ELISA #5740 B R A I B AR R B R,
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Fig.1 The effects of simulated weightlessness on the expression of MACF1 in MC3T3-E1 cells detected by In-cell Western using
Odyssey Infrared Imaging System (A) and the results of statistic analysis (B)

1.0

AdSO

0.5

0.0

Control

Fig.2 The effects of simulated weightlessness on the
expression of MACF1 in MC3T3-E1 detected by Cell ELISA
methods (¥*P < 0.01 vs control)
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R IR e g i N oy T a iR 2B B8 . In-cell
Westerni#t % T 41 i 2 F it FE A Te R T4
MK, BT[RBT 2R . 7E West-
ern EZEVE A, AR 4848 FH & B B4 1 EArHE (marker) 7F
e tEAIT B AR E G R EYE, R — e
K gmidRik B B REN S, /B4 BAn B B E

E K . T7E In-cell Western £yl B, 15 A 40 g
R )5 e hRic (B I DRAQS), Bl LA Bt A A
Z, RPN SRR SCE A S, GRS R
DR 4 5 2% 38 1K) B 3 JTE T LS R I R B P B ] B R
ETWN.

Cell ELISA F& T ATtk A b/ D> DX 518 40 ffa SR HK
MEAME R A8, 40 KRR
& E BRI 2 A ), {ECell ELISAZHTid 2,
TS B 5 R R N R IBORAE A, AT DK B el =
P 2R BRI H R
32 KRERSH

MBS G5 R E, In-cell Western 15l y= 1] H
Odyssey WAL AR RS IE 4T SMEE, 1R 5 T A
RGP, Alkdl B 8 A e s B AR R
NGAZ, I H45A Odyssey WA AP AR R 45 B 5 1K) 4

TR AT B R B L AR O B R FT DA R A X0E

AR R POCEUE, FEIRECHEEMERE. H
In-cell Western ] MACF1 [ 45 5 AT I BN 46 0 @
RS S E R, i B AN R & LW 1 5
155 FATPEthE 4, ik, In-cell Western #7584
BEBHF KRS TFEEAMR MACFI MAEXN €&,

1 Cell ELISA £ #lil7%: WIF| FH Synergy HT £ Difig
B AR DG AT HI I B BRS SC R0 30, DR m] DA ot
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) B SE RSB P AT TR 4T, (R, Cell ELISA £l
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{E15 11 &, B FIn-cell Western 5 Cell ELISA
TESEE0 R, BRAED B A 77 A7 AR A RAH
], B s X A A RS VA AR ) H A5 R B SO AT R
WH S RATRESIFEES
3.3 MASEE

— RGO T, EERMSFEEK, 7E31T SDS-
PAGE N PAGE i )9 & 5 N %I, {E5EPR_EPAGE
JRE IR BEANTT B AR R 1 R BE IR, Rk e, # 4
IR 5 ). T H#E4T SDS-PAGE i i i #4448 FH
i H Fimarker 4T & 1 704, AAIRT LK S BARERE
A R AL B, (B A0 & H R marker B K9 T
B 200 kDa &4, R BArE AR 4 T BB KN
(>400 kDa), WK [ 5 marker ¥ CiEAE A E B Ar &
H R AL E W F R 7EHTXFR SDS-
PAGE SR, A — N7 R B KL TR &
25 & 66 PAGE B, MRIER S FREEHESE
F4 J marker [ i 4% B3 75 PAGE ¢, (HEL7E K% $st
56 % 4 FH B 2 /N BUBE RS R 48 (Mini-PROTEAN HEa3K
), %% PAGE BRI L) 5 ml, 1fi B &85/ rkE
JRE B FE TR A 2 I AR 15 ml, Be/NEWUR BN 6 ml,
n SR A X R g A B VR & 2R E ) PAGE I, U< 8
AR BT T BURE R BE A Y5], B R ko
BRERREAWRTM.
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VLA E IR H R

[E R, XTI BE A K 40 i, A Western EI3ZE
RS B 440 P FE B 9 B O A I R I (A &
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R B 4 AR R A S
ST, AEATRL I 7 40 & B & I YE B A sk

#, In-cell Western 55 Cell ELISA Al i1 45 = a1

RS IR R TOL(R &), XA LUE I E #aR 5|

B AR R R R AL BT SR AL B4 B i R VR B2 55

FBORBE R RETOL(EA). hAh, In-cell

Western 5 Cell ELISA 7] B¢ A& F T 48 f #% 4 s 4

a5 W & B R A .

4% L BTiE, In-cell Western £l Cell ELISA £y illi%

PROE R, BAERIE, T B S RN Al 2 AN HE 5, 7T

EHTHRERED. AREED RSN FE

HAEE B R AN E ', AR K0 T EEE R
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18 R G BAL, SR Cell ELISA A2 Bt (e (8 . &5
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Application of In-cell Western and Cell ELISA for Relative

Quantification of Large Molecular Weight Protein

’ Xiang Gao, Ai-Rong Qian, Jing-Bao Li, Peng Shang*
(Key Laboratory for Space Biosciences and Biotechnology, Faculty of Life Sciences, Institute of Special
Environmental Biophysics, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract The purpose of this study is to discuss two new methods, In-cell Western and Cell ELISA,
which are used to relatively quantify the large molecular weight proteins. Cultured cells were fixed in situ, permeablized,
blocked, and then primary antibody for the aim protein and secondary antibody labeled by IRDye™ 800 or horserad-
ish peroxidase (HRP) were added respectively. The aim proteins were relatively quantified using Infrared Imaging
System or Multi-Mode Microplate Reader. The expression of microtubule actin cross-linking factor 1 (MACF1), a
cytoskeleton related protein of large molecular weight, was detected by the two methods in osteoblast. The results
of both In-cell Western and Cell ELISA showed that the expression of MACF1 was increased under simulated
weightlessness environment. With the advantages of sensitivity, rapidity, and convenience, In-cell Western and Cell
ELISA are therefore useful two new methods to relatively quantify the large molecular weight proteins.

Key words In-cell Western; Cell ELISA; large molecular weight protein; relative quantification
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