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Abstract

Objective: To compare the difference between traditional Western Blotting (WB) and automatic
quantitative protein analysis on specific protein relative content, and to optimize the methodolo-
gy, so as to provide technical reference for protein quantitative analysis. Methods: In order to
compare the sensitivity, repeatability and applicable range of the two methods. WB and automatic
quantitative protein analysis are used to detect the target molecules, which with different mole-
cular weights. Results: Compared with traditional WB, WES had higher sensitivity, repeatability
and stability, and can carry out multi-molecule detection, which has high throughput especially in
the detection of trace proteins or proteins with larger or smaller molecular weights. Conclusion:
WES is a sensitive and efficient method to detect the changes of abundance of specific protein,
which is worth popularizing in scientific research and medical examination.
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1. 5|8

R 1 R A AR AT B I T T . ARG %)% BV (Western Blotting, WB)
—HHR TAEE M, BHPERZ, K, 4dRARE. 944 3 E A E 255 1T (Automatic
Quantitative Protein Analysis) DA KR PL3 R i . A SOK% 40 1) 8 (A S e ER R R 4 H 3 88 1 i € B
SIRTRENEAT LU, AT ks A, AR A E BTt A S % .

Western Blotting (WB)J& 73 #1 5: — & I BUMDXS & 8 i —Fh i FHEOR, B0R & 20 P 20 i v vk A 4
TR R ARME A1) [2]. &AM WB 2B BATRE: 1) SDS- 7 ¥ Mk i &t ke f ik
(SDS-PAGE); 2) Hi¥##%; 3) Hiik BB RiE B . 1ok, IRAASg Rt aEam, 1T
BCA JE & #r: SAFIEL SDS-PAGE MUK R AT/ 74470 78 K/ 8, il R IR B
WA E) PVDF I L, B LG, RIS 5B (—H0) B (B 6 R A BRI — 328 22
Ja, Gt R, nTLOWE R H R T RIR IS . WB I R B 52 2 AR B, Wl
HIs 0TS &M T8RN FIER SR PUARSEMESE, 3 Bl T AN THIEPREZ, Kk
MR E A BR3] 4] [5].

4 H 3N R IA E B i R 1T T R R SR I — R B E A R, B0 e B I . B
WAE . REMBRERB—NRgH, HLIeast. BinxR%E WA S PRI : WES Fl
JESS, Hi#F @M T RIER, FEEHERNHBG . AR HEHNZ WES 2%, 84, fla
FRPRUR AR 20 9 JR R 4 R W B B B 408 i, SR AU R AC IO, TR B A . AR AR, —
Piv 0 KOG UL BRI BNFLAR 1, ENUG EA € AR P R W B 43 B AT AT IR .
X% — P B AT AL A A B BT 732, AN B RK I, kb 1 R AN 78 40 B R A R s
HH, ZHE—REE T DA 24 NEEA, BATHIERZR 3 /AN, BRI S TR A . AR TR IX
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PIRIEARBEAT T ARG SL, LALLM ik i R U . R EAE IV, O RHIE AR 2547 5 A B
XpE BRI S % .

2. MR 57
2.1. #%

1) BEA. AFLHRE MDA-MB-231 400, 4L H ATCC 4% .
2) Hifk: W& 1.

Table 1. The information of antibody
Fz1 JIAMER—RR

itk I~ g o FREDTE KR e
(KD) (mg/ml) WB WES
Anti-Caspase3 GeneTex GTX110543 Rabbit 35 0.61 1:1000 1:200
Anti-p-H2AX Biolegend 613402 Mouse 15 0.5 1:500 1:50
Anti-Actin GeneTex GTX629630 Mouse 43 1 1:1000 1:400
Anti-GAPDH ORIGEN TAR025 Mouse 37 1 1:1000 1:400
Anti-Ku70 GeneTex GTX101821 Rabbit 70 1 1:1000 1:200
Anti-PARP GeneTex GTX112864 Rabbit 116 1 1:1000 1:200
Anti-mTOR CST 29838 Rabbit 289 Rhrid 1:1000 1:200
HRP frid i £ 1gG &Y EKO010 1:3000
HRP #rid il 4 [gG HEAY EK020 1:3000
3) HAtids)

RIPA £ ARAEM(EE R R, P0013B). BCA & HE B R MAF & (GE = K, P0010). & F B FI(MCE,
HY-K0010); {24706 (Millopore, BKLS0100).

4) WES kit (Protein Simple): 2-40KD {7 & & H 747 kit (55 : SM-W012-1), 12-230KD *H14)F
EEAMT kit (525 : SM-W004-1), 66-440KD 4> 1 & 8 F 48T kit (B85 : SM-W006-1).

5) X%

4= H 3 A FUE B0 HT 240 (Protein Simple, USA); b 2% & el 81X (Bio-Rad, USA).

2.2. A&

1) BARERIRE: HEH 10%M54- M35 ) DMEM 537 555 78 MDA-MB-231 4Hififd . BUE K2 x)
HOY ) MDA-MB-231 411, A& & RIPA ZAAMR(E B E BRI H]5R), B 10K E2RE 30 70%f, 28 )5 12,000
rpm 0 30 784 O Big, B T-80°CIRAER .

2) EHER: WYIRMBOEE, 5 MMk, %8 BCA K& TEAEE.

3) WB L5 %4

a) XFF 4> T&/NT 40KD ) Caspase3p-H2AX, HLEKHS FH 15%[1 73 B9 70 255 250 mA fH IR AL 1 h;

b) X4 FHEEM Actine GAPDH. Ku70, #E+H 10%/15> B AT LUK 250 mA fHIRELE 1.5 h;

c) XFROFEEHAN mTOR. ATR, HIKETH 6% E i 5 250 mA fHL AR 6 h;

d) EAEEE, E5 5%k AR EE 1 h, REIMA—H4CERTE. KH, Btk
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3 WA MRS — U Rl R SRIE KT B[ HRP R0 9, FRWE 1 M. G, ARG,
TEBER ASA EIE, REEEME, FHREAT KB 7 HT

4) WES X EH/EL R

B, BEAFEMMEER 0.5, 2. 8 mg/ml, Ui PH/EZSREGHR AR WES L buffer FIXZE
K VRE, BRI, N BIRE IR A S ALIE . SRR R — BT, . PRSI
B P B SR N RIS IAR B0 A 2 FLIE . 3R 2500 rpm B IIAR 5 min. SEEAS AR AT F5 1) B 40 BB
WES B4, 1817 WES ¥/, 74 BshEa e &0,

2.3. GRAH

K Graphpad prsim 8.0 317 Pearson #1447 .
3. R
3.1. PRGNS AR REUE 534

FEAEGEN WB 73 #r, 7 T EAR I EAFER R R AR RSLEA %0 78K
/N IR T WB A WES 2317 g = B

i GAPDH Ku70
(A) o pHEX _ Caspuned_ B) es T M4 tue ME T
16 4 1 (H9) M 16 4 1 (ug) (Hg) (u9) g
25 = 55 100| e«
. 40 40 40| S - 70 -b
wB 15 35 “.. wB gg 35 o ——
25| - 40| -
10 25 15 351 =
p-H2AX Caspase3
M 8 2 0.5 (Mg)
M__8 2 059 Actin GAPDH Ku70
40 40 M8 2 0538 2 05 (Y 8 2 05 (ug)
26 26 /W - WES
ES [ 66
— -— p—
12 12} I —
" o
5 5
2 2
12w
mTOR mTOR
C
( ) 16 4 1 (Mg) M M 8 2 05 (ug)
WES
wB
N —
280
200]  —

116

Figure 1. The proteins with different molecular weight were detected by WB and WES. (A) Low molecular weight; (B) Me-
dium molecular weight; (C) High molecular weight

E 1. XA WB 5 WES B#7EZENARES FEER. (A) ROTEES; B) #HTFEEH; (O SN TEER
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1) ST FE/NT 40 KD FIEA, AT T Caspase3 p-H2AX PiANE A M3 HUEE B 1).
WME (AFTR, EREAREN 164 4. 1 pg i, WB IS5 R ERAMN KL 5 E A& R IH < 250051
32 0.74 F10.99. {# /] WES 73#r, HEREAENS8. 2. 0.5 ug i, WES M4 R EREHKESEASER
FHIAH IR R E 5370 72 0.97 F10.99,

2) XT3 ETE 30~100 KD & H, FAEN T Actine GAPDH 1 Ku70 =M & A FE (B
BILE D W 1(B)iR, EREAEN 16 4. 1 ug i, WB 4R EREHKESEASERMRE
FHIR R E5r )2 0.97. 0.98. F10.94. M WES 2041, fELBEHEN 8. 2. 0.5 ug i, WES &5 %
TINS5 S B AR AR OC R0 2 098, 0.98 1 0.94.

3) X FERT 200 KD BB, AT 7 mTOR & AP FEGURAME B ILE 1) W& 1(C)fr
N, TEREEEEN 164 4. 1 pg i, WB Mg RE/RF K S5 HE A9 2K RE M2 0.99, 1
FH WES 2041, fEREE RN 842.0.5 pg B, WES (45 R 2645 K B 58 A S ERIAH A R R BN 0.98.

ZE AT LUE, HPFONERAF > F =R A, E— € MREJGE PN, A B A R
(ARG 54000 WB JrikAf L, WES Jiiknl UG AR & M E AR, REBUEE & .

3.2. kA WES #9757 RN fmFhER

ARSI AR R A0 T RZEFBOC, Hig LR LU WES RS B Ax > TN S . N TR
WIEZ 5 IR T R, FRATTIEEC GAPDH. Ku70. Actin =AM FRHTIAEGUAE B ILE 1. Kbt
A Ku70 FHui53 A BT GAPDH $itff. RPTA Actin HTiAESABIR S, IIAF-—@E. 5580 2 i

7~: WES BEWS R ISR A Ku70 Al GAPDH (B¢ Actin)f) & &, SX =0T HMAcftt, g8z
o Hk, WRSHRMNEARS FRERERE, FHIUARZR e, il WES T2 i
W, FINE—NKIE LR N S K B AR T 00284k, X380 T Seaaas R S, I8 TREAS.
(A) 030 GAPDH+KUTO Actin+Ku70 (B) GARDH Kuio (C) Actin Kuro
180 M 8 2 05 8 2 05 (M9
116 |1 |
\ [
L |1 \ \‘
| ‘ |
el ‘ |
40 ----- \‘ ‘ \ “
‘ ‘
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12| ||
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Figure 2. The two proteins were detected simultaneously by WES. (A) The lane diagrams of internal reference (GAPDH or
Actin) and KU70 detected simultaneously; (B) The peak patterns of GAPDH and Ku70 detected simultaneously; (C) The
peak patterns of Actin and Ku70 detected simultaneously

2. KR WES B/ AR UMM ER. (A) EFRENAZS(GAPDH 8 Actin)fl Ku70 BIZKEE; (B) EIRTHER
GAPDH #1 Ku70 BB ; (C) RIRTHN Actin 1 Ku70 BYLET &

3.3. ESMRETRY
WB i BN TR %, W9 % Angela Koller %45 H!, 1548 WB Frifi 2 2 $(Coefficient of
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Variance, CV) KT 35%, BEEMKZE[6]. N TIHEFT WES WEE M, A7 L GAPDH 70T N, EE T
WA, GRME 3 i, H CVIHZ 3.2%, $#7~ WES [IES ML T154 WB.

(A) M GAPDH (B) GAPDH
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Figure 3. The accuracy and reproducibility of GAPDH expression were detected by WES. (A) The lane map with five re-

peats; (B) The peak pattern of five times
3. WES #2ill GAPDH RiAHEMMERES M. (A) EETREHAIKERE; (B) EERR EHRIERE

3.4. WES s BEQT Y

2 it A AR B BN WOIR A I R AR R A BT, AR T R o 2 5K ADP- A R 14 R & 1 (poly
ADP-ribose polymerase, PARP)# Caspase-3 81J), HAEALEE 1A DNA 455G 45163805 B . FRATHARIEN
1 (Etoposide, 5 uM)ALEE A FLIIRE MDA-MB-231 40/, iU ®&H, @ik WES fill PARP 21155V,
S5 4 FoR ARFEIAE AR A 0.5 /NG PARP it 5901, B peA% BT LB 28T DA K 4% (1 4(A)),

WETE I R T 2 AN AL B (5] 4(B)). HIBLAT L, WES ReA il i i & [ 8o 4.

(A) — DORP (B) PARP

Etoposideth) M - 052 4 8 \J
230 \
180

116 [ e ]

[
I .
40mm
40 66 116 180 230
MW (kDa)
120

Figure 4. The splicing of PARP in human breast cancer cells MDA-MB-231 treated with Etoposide was detected by WES.

(A) Lane map; (B) Peak charts
] 4. WES &Mk IE A 2032 AFLAREE MDA-MB-231 4RBflfE PARP 9514, (A)iKkiEE; (B) IEHE
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4. Wig

G108 1 5025 ED 75 (WB) 2 2o 1 38 (R I 4, — ELMRHIE A SR 8 P Ko 5o 5 2 1
T T8 KA B R O . B — PR A . RO . SRR, R,
BRI . BeAh, fR % WB FERIIME A TR AN 4 TR R T, 4 B R BE B T
[t 5 SRR b4 T B R B BN BB (TR, IR 75 78 4 4 S R R
LR IR A, A TR (ORI XN TR R, R IR U 2 5 R, T (A
SUETER AR MTF LI A AR, FERGAII . SERIREA . HOE B IEIREALE),
SR A RS, R R

5 WB H{LL, WES K, 2 (15 7E B £ o Lk Ay B I it 50 1 5 R B0 4 T B B 2
B TR, B T AR SR 2 R . SRR O T4 TR ORI (A
Py 23 0 B EAT DR, 45 SV P B . WES SRR, 8 1R (v FE AU PO B R R 7, 1T
H. WES SH AR A, 9 7 SR AR R T 5 SRS 0 SE e A, 75 B A5 48 WB LAk 1)
R BT R, RIE IR WB I HT A I BOE IR E T WES H— U R R A5 4L

WES AHtAE%s WB, Tasl. TREE, 2 E: 3 /NAAEER, HiESit o,
SEME, TEFESF, SOREE, THHTEEAN: TURIIEE 0.5 ng ME R, tFFRIER 5 IR
A, EAERRER AT RIS 2~440 KD; SLMVRbRAEL, BT EE M. BT i, 7RG RS
Tos, WES Kol 50 28 1R 17 SR A e

E&WE

[E %% H AR RHF 405 H (No. 81971330); BRI & WK 1 XI(No. 2017KW-059).

SE 3k

[1] #RRE, BEZE, BFER, & EOGENELEESITEAI S AR REmE R REZAH¥5E, 2015,
50(9): 758-762.

[2] ZERZE, Zw)l, NEE. EAPTE ARG IR IHREIZAE, 2004, 3(22): 227-229.

[3] EaE, SkAN, MEREHR, 25 EER A OB RIS K6 B R Eie g R ma)]. AR S AR ek
J2, 2002, 29(3): 449-453.

[4] dkdedt, SKREEFS, AR AR IERMEARM]. 52 B JER: SAEEUE HRAE, 1992: 870-873.
[5] A& IUSS TAYESLIRHEARIM]. db5: ESEE MR, 1993: 403-404.

[6] Koller, A. and Witzig, H. (2005) Precision and Variance Components in Quantitative Gel Electrophoresis. Electro-
phoresis, 26, 2470-2475. https://doi.org/10.1002/elps.200500024

DOI: 10.12677/hjbm.2021.112015 119 LR 2


https://doi.org/10.12677/hjbm.2021.112015
https://doi.org/10.1002/elps.200500024

	蛋白免疫印迹和全自动蛋白质定量分析的比较研究
	摘  要
	关键词
	Comparative Study between Western Blotting and Automatic Quantitative Analysis on Protein
	Abstract
	Keywords
	1. 引言
	2. 材料与方法
	2.1. 材料
	2.2. 方法
	2.3. 结果分析

	3. 结果
	3.1. 两种检测方法的灵敏度分析 
	3.2. 采用WES的方法同时检测两种蛋白
	3.3. 重复性及准确性
	3.4. WES能检测微量的蛋白剪切体

	4. 讨论
	基金项目
	参考文献

