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[ E] e & .0WERE®ELEHEZ Bradford i # bicinchoninic acid(BCA) i ¢ % %1, ik 8 2
BELEORUBFFATHBELEOL TN AT %, #i# KA Bradford 2 #BCA %8 X 4 ik
@ % & (bovine serum albumin,BSA)# &% % & ,## %BSA BRSO AR RALMR(ELE
RREOBRBEAELRR ZASAERNOGRBECALBRDRY A RAXBHF AL LERLY
RRBRAGEHELEOH D R ABradford ¥ X BR L AR AAKERFRANHRARE TS
Bk, % . 5@WEE Mkt Bradford 9 AR FH Y, X EHBSARELEBBEHL.2E2
4 A2 % F A5 T RE & A HE SR B 69 38 Am o 3 e (r=0. 989~0. 996, P<<0. 05); & 3 M & 3y BCA % 439
HEERG TR, SHXAXAFTLERLEMUBREAB; N TRARLEGEAN &, BCA XHEZFLR
%5 Bradford 3 MR THF4ELF  REARBREZOREEINAHF EAZERLER A THA
PR B E A R A 474 8 & 5 Bradford sk £ 2 F % oh ., #ib Bradford 5 R E Q@ RAF T
ML EARENREFT X PERBELAETREFEL,
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Effects of different cell lysis buffers on protein quantification

XU Shan-shan!, YAN Chun-lai?,LIU Li-ming',ZENG Qun-li' (1. Bioelectromeganetics Laboratory
of Zhejiang Province, 2. Department of Toxicology,College of Medicine, Zhejiang University,
Hangzhou 310058,China)

[ Abstract] Objective: To observe the effects of different cell lysis buffers on protein
quantification with Bradford method and bicinchoninic acid (BCA) method. Methods: Bradford
method and BCA method were used to determine the concentration of bovine serum albumin
(BSA) in different solutions (distilled water,cell lysis buffer used in two-dimensional differential
in-gel electrophoresis and three kinds of cell lysis buffers used in conventional two dimensional
gel electrophoresis),as well as the protein concentrations of cell lysates using these different lysis
buffers. Bradford method was also applied to determine the protein concentrations of samples with

repeated freeze thaw cycle,in different colorimetric cylinders,or using different standard curves

WA B #8. 2007-10-15 #EE HH#Y. 2007-12-06 _
ESTH . EXAAMLESESTH (50137030); HXK A AFEE S H E I H (30170792) W LA R H B X B &
FHHIE B (021106135); #1045 B R B2 & H B3 B (301524) ; #7114 DA /T E AT H (2004ZD006).

EEBHN - RBMHBQ84), X HmEHEE, FHDESHRBER L.

EREE YN Q9%69-), &, 8L, BIHRR, FENEHR#IGE Y ERN R ;E-mail :2enggl @zju. edu. cn.



* 46+ PR FEZER (EER B3I H

from different periods. Results: The protein measurements increased for 1. 2 to 2 fold when
different cell lysis buffers were used in Bradford method,but the measurements increased with the
increased concentration of BSA (r=10. 989~0. 996, P<0. 05). For BCA , measurement reading
increased about thousands times higher, even overflowed the limits of machine. Protein
measurements didn’t change significantly,only showed a declined trend after repeated freeze thaw
cycle, while no significant changes were found using different colorimetric cylinders or standard
curves from different periods. Conclusions: Bradford method may be the choice of the protein

quantification in proteomics. However, optimization is required for specific experimental

conditions.
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EEARAZHR S, AREEH SO E
M ERRRIETRERTRMLE AR
EOMH &5, JEAERXBNER, AR
MNER - AREANBERR,. MEAEACE
N, ABBERSMNEBEAOERFENEMERF.
BEHEEWNE AN % EES Bradford %.BCA
. Lowry . W48 Rk £ /M Y 6 B B gl
KER % . K ,Bradford I fIBCA BEREH
BFRAFERARTBREEANEHERN X, '

Bradford & & Bradford F 1976 £ 15,
MEDHTERER, KFEELNEOHR
BEE5EORATHNHKRES. SOHRE
G250 B AR UIETE 465 nm, U EMELE S
EREGYE, REKXRKIER K 595 nm, 7
—EBEORREREAN, RIEEN KNS E
HREEEXEXR . URKREBHERPHNE
B &1, BCA (bicinchoninic acid) 32 20 42
80 44X, w3 B 46l 9 — b Bk ik B9 Lowry WU E
HERRERKELAH TEARMNBEKRES
Cu* R HHERMCut 5BCA & . ERHME
EWAES62 nm e HHRARIKE  EF—EEHK
BREBERARKEBEESEARKERIE
W, EXFEHTESSZANABRINE
WA, 4N s F2 75 7 CHAPS.SDS il Triton X-100 4
Al & & Bradford 8 E £ JEH DTT.
4R EDTA #1EGTA %477 4 BI42 & MK
BCA B ZB1E™ .,

I 2 7 X e 8B B K (two-dimensional
differential in-gel electrophoresis, DIGE) #1{&
St X 1] %E B B, 3K (two dimensional gel electro-
phoresis, 2DE) B A B R ERAR, TR A
ARIMHBRE Y . Bk, ZHFREFT ARHA
%% X} Bradford : FIBCA BB HERME
W, AR RSN EORAEHREESENE
HEEF&; RN, EANTEEAREELR
R SRR AR R B AR L R R [ B R A R v
REMEARERERNEMW,

1 #REHEE

1.1 EHAR

L11 EERAM: FOEEEAEYIRLE
BARAF,.ZELHRTEG-250(HAEAL
2R M A RAFD,BCA TM Protein Assay Kit
(PIERCE, USA), 15 # BSA % # (PIERCE,
USA) . K4 M XK HBio-Rad ,USA, B I
4 #F (Bio-Rad, USA), 8 %} I £ #F (Bio-Rad,
USA),

1. 1.2 BWEH: DIGE H B .7 mol/L
Urea, 2 mol/L Thiourea, 4% CHAPS, 30
mmol/L Tris, & K & 5 8 0 #1 7, HCI i pH
= 8.5;2DE W A:7 mol/L Urea,2 mol/
L Thiourea,4% CHAPS,2% IPG buffer pH 3
~10,65 mmol/L DDT, % F 2 [ B 1 i 7™;
2DE Z4f# # B:8 mol/L Urea,4% CHAPS, 40
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mmol/L Tris, 60 mmol/L DDT, 1 mmol/L
EDTA,1 mmol/L EGTA, B R ZE O MM H
7, 2DE 2 &% #% C: 8 mol/L Urea, 4%
CHAPS, 40 mmol/L Tris, 65 mmol/L DDT,
2% IPG buffer pH 3~10, F K E S B 0 &
I, B L BSA YK - HEFFREBSA T4, 40 5l
B W # K DIGE Zf# W 1 3 # 2DE 2 f# ik i
HREE RO, 5 mg/ml WIERK. ELHZBE
W E DR E G-250(10%,M/V),95% 2 B¢
BY%-V/V) . 3R A0%,V/V),F kG4 CH
BIRTE.
1.1.3 2. AZLIRE S| MCF-7
(DIGE ### % ,2DE 3# K A) /DRI R
440 i NTH3T3(2DE #HEW B), NEEH K
FL(2DE ###H C).
1.1.4 FEiH 4. SmartSpec 3000 4 YL E
#t (Bio-Rad, USA), B #5 {X (infinite M200,
TECAN, Switzerland) , i # #& % 1 (Bio-Rad,
USA), '
1.2 ZHFE
1.2.1 Bradford AR ML HI/E: 4 FIB—
EERBMEE R 0.5 mg/ml F45 7 BSA B K
F eppendorf &9,/ 0. 15 mmol/L NaCl & #&
 ZE100 gl RATEC ) B 40T ¥k BE 45 BE B9 BSA W -
0 mg/ml, 0. 025 mg/ml, 0. 05 mg/ml, 0. 075
mg/ml,0. 1 mg/ml,0. 2 mg/ml, & J5 N 900 pl
ZOHREER,EEIES S min FAXEE
i1 595 nm 4b ¥, B E RS, 0. 15
mmol/L NaCl 754 #¢ 5 (B # BSA B &
BRBBORBEZE 100 ul, Fin 900 pl & L%
WA, RS 5 min GAEKEH B,
1.2.2 BCA . {#/ 96 LR FMBCA EA & .
41 BB — <& R B W BE b 2 mg/ml f9ARHEBSA
S, MPBS ¥ W 2 20 pl B g0 F R BB Y
BSA A% :0 mg/ml,0. 025 mg/ml,0. 125 mg/
ml, 0. 25 mg/ml, 0. 5 mg/ml. 0. 75 mg/ml, 1
mg/ml.1.5 mg/ml.2 mg/ml. # & (k& BSA
BHBEEARER 5 PBS 320 pl ik, 85
HBA¥N160 wl THERIES,37 CHBH 30 min,
RHBINERE, BIRYL E 562 nm & EH .,
1.2.3 ZIMEAESHE. BAREBFAKL,
FEEFW, AT A PBS Bkt 3 K, in—&

BEMHBRBRERARERARET,. 4 ClRF%ERE
51348 30 min, B F UK k#1785 BB (50—80
W, T/¥5s,RmIKES8 s,3k 8 KRIGEH), HJ514 000
r/min4 CE.L1h, M EE. HEHRFF—70C
K.

1.2.4 REGH: REEH . EA-FaA
HorRe . H1RKEMBFL 4, —70CHE
B2 RKERE2H.BREFLRN1 4
%3 KK LMRE3 1, BIEH2 XM2 4Kk
B8 ReWK EBAER  #TEAEE. 8 6
EOAPBEREFRML K2 K-8 K,

1.3 GiithE BEHREUzLs ®R,FA—
O BN 1) e R R ¢ IR, ) — A
BEABEALERHAEZNEF Z4H. KA
FHESREALERFAEERFEST . ANER
WESMAERETARAELMXS . P<
0.05 WERE BE M, BUES i+ 4 3 B SPSS
BT .

2 # R

2.1 HMWB Bradford LERBWE WM H
PIERCE #7 % BSA R bR i 2%, 3 B € &
B # K \DIGE 2 f# ¥ 1 3 # 2DE 24 i Wi AL
Hl 9 B BSA B . H i BSA BB R B ERE
gh 22 o (8] B9 %k B b AL 0. 050 mg/ml, 0. 075
mg/ml, 0. 100 mg/ml, 0. 125 mg/ml, 0. 150
mg/ml, 3REHEMERLERMEL Fix.

2.2 HBEWBCARKEEMNF W HHABCA
B &4 5100 5 i WA K DIGE 2% 3 F
2DE Z @ % Fo il #9 B 5 BSA 75, FL il 04
BSA BB EREML AR KB BE 0. 125
mg/ml.0. 25 mg/ml,0.5 mg/ml, 3IKEEHK
EBSGERMF2HAR. ,

2.3 BCA £ Bradford ¥ %t 7 [F 3 i B 3
ERMHERBENERRLE 751K BCA
£ FiBradford ¥ 5%t 40 2 B A BEEMEITE

B.2FEABRS 3 H DIEG 3 # & .2DE 3%

V& A.2DE ZU# % B F12DE X MBEC WM.
AREEMGERIMES Fimx.

2.4 REGRMNEENER WHK2EQ
BREGIERS B . AHREHAL B8 K,
FiBradford i€ 8. REGMEREABEBRIRE
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£1 EAEMES 645 BSA B¢ Bradford 22 ¥4 %
Table 1 Concentrations of different BSA solutions determined by Bradford method

(n=3,z+s,mg * ml™?")

BSA # &% BSA %5 W hn B ok B
% 0. 05 0.075 0.1 0.125 0.15 !
WA K 0.0431+0.002  0.073+0.005 0.101+£0.005 0.12540.002  0.15840.004  0.996%%
DIGE #f#¥ 0.0681+0.001"" 0.10410.002"* 0.133+0.005** 0.15940.001** 0.18140.001** 0.995**%
2DE HM@WA 0.0981+0.004" 0.128+0.008" " 0.158+0.003** 0.18240.006°* 0.20040.006"* 0.990**
2DE #@WB 0.038+0.003"" 0.09040.005"* 0.14040.001** 0.17040. 008" * 0.20040. 003" * 0. 989%*
2DE #EWC 0.058+0.004"* 0.10740.002** 0.14240.009"* 0.180+0.002** 0.199+0.004"* 0.990**
F 186. 865 49,234 48.978 71. 541 70. 1
P <<0. 001 <0. 001 <0. 001 <0. 001 <<0. 001

FER—HRET,.4 BRBRBNANERES S 5NEKBERNALE, " P<0.05,"* P<0.01; £ &4

B AW ERARAELMESN,* " P<0.01

%2

BEAEMBEH M SEBSA R ROGBCA X2 ELR

Table 2 Concentrations of different BSA solutions determined by BCA method

(n=3,zts,mg s ml™")

BSA # 5 BSA % Wk R R
b3l 0.125 0.25 0.5 i’
R#E K 0.11340. 010 0.27740. 025 0. 55010. 069 0.0911%¥

DIGE Z##& % -- - -
2DE BEWA -- -- 0.674£0.034
2DE Zf# W B 0.87440. 065" * 1.11140.114"* 1. 0654-0. 030" * 0. 0499
2DE Z@WC 2.05740. 082" * -- --

F 828. 422 12. 34 20. 427

P 0. 001 <0. 001 0. 002

ER—-MBERET 4 HRUBRBEAANERENI NS NEKRERALE,  P<0.0L; EHEMATRHMELE
WEBLRAERMAMN, " *P<0.0L;-- RGN ERRES L THEUERTEE

%3 BCA ## Bradford # 3t R B £ # & L #
HRERG T ELR LK
Table 3 Concentrations of cell lysates in
different lysis buffers determined by
Bradford method and BCA method
(n=3,z%s,mg * ml™")

NE® BCA & Bradford & .

DIGE 3{/## 2000.138+43.789" "
2DE @ A 1785.107+33.072"*
2DE #E#H B 2.735%+ 0.379°°
2DE 3fE#BC  39.840+ 6.899"*

1.65110. 068
6.127+0.114
1.713£0. 045
1.17740. 048

K FIB X ¢ 83 ,vs Bradford ¥, * * P<<0.01

BREAWERLRNE iR, 2EENEN
ENVFRAREGBEEAKRERLITAR
HEATREHEE.

2.5 ARAKERNERLERMGER R4
EO k& a 3 E A AR AR AT
Bradford }i 2 B 3 WEHE W E R R ME2 T
N EEN BT, REARF &I E &
HSREVEEW.

2.6 FEBHREHEMN EEERENOER
Fl—#t & B R & 4 B E R B fEAR i R A A
R IB4R M & 1T Bradford 35 E 8. 3IKE
EWERSRINE3 iR, ERX: RERSN,
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Fig. 2 Concentrations of cell lysates
determined using Bradford method

with different cuvettes
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Fig. 3 Concentrations of cell lysates
determined using Bradford method

with different standard curves

EAARNBRHEHEENEEERETAE

A8

3 i i
HEBEARBUBBENFEHRERFENE

W, RATTE S rk A T R R LR BSA, IR [ 24 %
WERHEUARKRE LRESGTEEMM. &R
B, ¥ FBradford ¥, 2DE 2@ % B #50. 05
mg/ml INEES , KAFAERE MRS BSA B
BHRENBTFRLHEBEN1.2EEH .8
F 2 5224 B [F]— 24 % W Bc il i BSA ¥R
1€ B8 T B & IR U A S T3 (R DD .
HTFLRNFRPHTHEBFREE N
CHAPS, Bradford g Xf CHAPS # & % it % 2%
ERI%Y  REESATHAEDTHREES T
EHHKEEER EEIHREREABE
MiimMEBFEBRF A, XA REEFLR P
Bradford 3@ BEEBREHH - EEFEH.

HE ERFEAFRABCA ENE, A AEH
BSA # 5 % B # OD 32308 U B e E,
DE HEMA MEMBSARREERESH
LA E R R MK R, 2DE RE & B B H 8
BSABHRMERBEZELHEREXR(E
2), HTHMILBSA B —FBEEK, YKL
FRERMNBESHRNERFR  BITHILAHH
BRRRORERBEBRETTAN.ERER
BCA B E B4 RIZIER T Bradford B E
BHETHETFHFEERGE3. BCAEBEXNRE.
CHAPS #iDDT W B Al HZKES IR 3
mol/L.1% M 1 mmol/L™, {87 R HME+
B E 4 9K 7 mol/L 8% 8 mol/L.4% % 65
mmol/L B 60 mmol/L, #MXTEHNFEER |
HARABBEPEEFNDDT K Cu* FEHACu',
%t BCA ¥ ™= £ 8 KT, #1158 E 8 E %8 R
&, EDTA MIEGTA B & S4EF.BIK
FBCA MBS ™3 & 10 mmol /L, A& Xt
ERFELRRER, HEARETEHE— %B‘J
S FEN .

Ak B 5 % Bl Bradford $ RE H A ¥
FRNEENEETE N TREBRH TR, E
B AR AN R AR E. ALk
TP NREEGRSEZEBNERTIE,
DR 2 R AT E,

REGREELSEEORBSBRERE
T EOHREFTRESHNTAXLAMF
FEEEA  IHFHESSEMEAERS
FRARERENRENLRERFHERES
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SHEAGRAMMEEESREIMME. HIK, R
M¥XEEELBEFOBTREST T WE B
RAERER REGHMEEAREZHLLAE
L EATHROBEWED. X FRRNEAR
a, R ERIRRT  REREREHR. B8
L BER F IR R ERGRYLHE
B2 EARNNDBENEBRERFTEY
S 2% 5 DA AR IE A o Bl R R A AL T A R
&A%, NTA3 21 B R i i 2 B 1A .
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