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XEiF Effat, bk, hikFEMEHE, Chbacron Blue F3G-A, AFEHEY
S Q512 NEHFEIRE A XWRS  1000-3061(1999)03-0408-12

ERABEANHENRESBIRAS MM RIES S HEASHEMN B IREH M BEE, 0 B kD9
W EEDYRASFASEIRERAR S EMEAY, EMAEES SRS S BRED, KA
EEAMBRS TLAET - FAPHERABHEADE AL ACARHBRERHBERK
N EREEMYRBEAREAY S EEATN AR, SHEERENIRER, I H38H
THERBTHRAYENCEIEIRNRESNERY, FEFRARUBLT RIBR BEER
{8 5 AT H R PR A9 2 &, SR LS W 5. 74 B (Perfusion chromatography) ™ *),

ETFHEERERFEHHRARRS, BNBHBESBHRDCKESEMOUNESHER
BN A A e SR AR R ERABEAR, HEFXTERAARBEAT BT B0 n#E 2 8
A RAG AT, RITAEHTAECUEE T BN A7 & CLAA ML & F1 (Human serum albumin,
LA i #% HSA)# Blue Sepharose 6 Fast Flow™ 4t Hi (LA F %5 Blue £+ B A H, S R A5
3R R A K R AR RS AT e VR A B A B, HE H e R R A Ty ik b HSA,

1 FEEL®

1.1 BEAFEAEETERE

HEAEAMAHALEREME 1 AR, SEIEBEABERAN S EERRETHT. AhrES
EFEEFHRBRASDTEER, FRARAAFNEQRESYEASAEE, FELWERASERHER
TEBHEASRE, EFNARERK. FRERSERASHENARESEUBERNTALINMRE,
BTN EF SRR O EER S REA RN AR EAMERBIER TAE
ERHAAT MO RE, REETRBEFE, RS TREREARENMRTOESERERH, ATRE
THmdREESEE. BMEZRE, SIIARREW SR, FEHERTHAFAS AN K LR T ¥,
HEBAMEZERET L, TR ELRE,
1.2 REFENERER

MIKEMEREE N6 BEEEWHRKE, SEERMBEF, WE2 iy, aRES5FEEz M
AETERH 1mm EHEREC R, Wk E I+ RERHAHE 2 FA HT Tuifyn™450 BREF. &
BEMSEY N 12 om, BHMAY 12 om, HEZ . ARZE ARMEZS . HEMEE HHENTHEY
BEESAN4.0.4.0.3.0,4.0,3.0/ 4.5 mm, EAHLEEREHRABRMBER.

» EF"AR"HRIH (No. 96c-03-04-05),
* «BERA,
We B B 7. 1998-04-06, ¥ 8] H . 1998-12-04,
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1.3 EBH=Z Electric fieid

THRE, 8 6 F TN TR B R R A VvV bbbV by bbb
BRE WEEREEE, WETRGRCRR. - —
SRR el L SRS R R I e R a—— -
BRMFERETEREALRE, FHakR 0 b e oo

AL T

!

B ok TR B L B KR 52 £ 60 min &, BT 15
min ZH YRR, 2 528K 18, ¥ Adsorpuion buifer

b

S E O IR R R, BT R AL (a)
BoHTHKER. TRERE, B 6 ml/L R Electric field
EEER A Vv vd by v v vy
1.4 ﬁ#j Desorption bufler

1 ii A hiﬁ%ﬁlﬁﬁ ]l?:lue S/e:al-l]ar;seﬁf ;:; Desorption buffer
Flow Pharmacia Biotech AB 2y 5 Ly
{h% Cibacron Blue F3G.A. T 5 HSA 72 4 70 ||||HIH|H|IHNHHHH]HHH_IH!HHUHH III U

fEEPL, 0T Tuffryn™450 B H Gelman Sciences Desorption buffer
A alRaE, B EAKREH, RN 0.45 pm,
[ H 165 pm, Tris[ = (BAHE)HEEFIR] A
8L TEMEDIN, N, N;, N”-P9 [ 8 2, — B ]
¥93 Gibeo 4 7 08 45 5 5 17 RERA HEPES e Qo with ociten chorges
[N-XX (2-52 & &) RBN'-2-Z MBI ¥ (O Target protein with positive charge; (] Affinity gel media
Boehringer Mannheim £ 7] # 7 & ; B 3 79 45 BE B
M1 H Fluka 2] ; HSA 2§ Sigma 2 8] 776k, R4 tst,
1.5 FE&NEHZ

REAFS-TRAFICE TR BERR PO HSA MM E, B K b 280 nm, HSA MR X ZH A
0.53 m*/kg' %,

{b)
1 BRkEmaERER
(a) Adsorption process; {(b) Desorption process
O Impurity with negative charge;

Thermostatic
-Circulator

EH2 HREANAHTRREH
1. Electrode compartment, 2. Elution compartment, 3. Gel compartment, 4. Sample compartment
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2 #HERMTR

2.1 HEBEIEKENEMPER

Bk RS CT R RAEERIRE, THBR AR EE RSB RENARE S
HRBNEW, ETFEFESMNREFRBRENRHEE. R RAZEGHEAR, @ EnEn
i S 1) o FE R 20 3B 1 R B 15 1S PR s P IR LR A 0 3 min, K BB HR 25, %
Bl HSA-Blue A Jf 8Ktk R #7857 30T, HSA f %oy 4.9, TR IR ENEMEE pH HEHET
49, HOA B i, HERADPAFEHAREL, HEHENMEEREUAERENER SEF,
W BEHE PR BT 2 0.002 mol/L. HEPES-Tris, pH {8 7.5, 9 % 100ps/cm,

ERRYERRE T HTRMUH, LRona R B E R E L 08 HSA K, 83 R
H 8D HSA £ Blue M _ LA BB S R 2E, E 3 fiR. HEBRHAR, B Blue 4 F A HSA #95 R
AREBEFERENAXRE, WHEH 4 iR,

ME3 4P, bRBEFNEHIBRAEHARMERENHECARAR, YEHEBEMNL 10 mA
1 20 mA B, Blue 4t X HSA. V8 Bt 3 1 Je OBt Bk 720 28 A ol 040 988 B A7 38 K TSR RS A, VLT 24 L R 3R BF
B F 20 mA B, SR B R FRIE, Blue A+ M HSAMNRKEERBHEREXAZHABRENER.,
M3 R R, R R T 20mA MER AT, HSA F 8 RZ ML B2 MR ML 21
R 2 08, I 4R D ol HOE B T HSA M BT B OKmE . R RREST 20mA B L8 K E
F.REIECHT HIERME YRS R EFEN, BH R EE R RAARE, Hl2 W
BEGESRAL, EEEKENEHYERAST, R TES T SREMHIRA S RE EMRE A, B
T 3R B 3 R B A M E R K, 3X 5 Yarmush #1 Olson #9458 B —FM", SERBEE R 10mA B,
0% 5 7 /R B T B BT R R K, Blue 41 BT 5 HSA (89 R BT 44558 T4 & 18L6 o

S0 -

Adsorption capacity {HSA/gel)/(mg/mL)
F
|

R N S NN

b= NN RN
= NN N NN NN

R e T -

t/min Electric current/mA

M3 ERBAEENERIRNER
1. 10 mA, 2. 20mA, 3. 30mA
4. 40mA, 5. 60mA,6. 80mA

2.2 gip¥EAKRAEN

EHEFRRSAREEAS S, BTRBE AL, ik, HEEET Blue /+ B HSA 1
MERFESEHNBERARNXE, LESAENERBETER, £RMFE 1 IR,

FIWEREHY pH & T 8.5 6, HSA AR M A RME, HIRA 0.01 mol/L Tris-Gly, pH

4 BHERENSEHAERNES
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8.8, 1S H N 90ps/cm MBEMBRAENEREFEREEGTHEARRER., IBFTRINBREBRERE
I T #HT, £ 0.01 mol/L HAc NaAc, pH 4.2 B HIE N R B BN, EHBEHR A T2
HpdRRIENERME IEE,

#1 FH pH BB EHEHERNES 70~
Adsorption capacit
Adsorption buffer P pacity
pH (HSA/ gel}
/(mol/L)
/(mg HSA/g)
0.01HAe-NaAc 4.2 35,38 w
0.01HAc-NaAc 4.5 35.95 g
T
0.01Tris-HAc 4.9 32.88 -§.
0.01Tris HAc 5.9 22.40 g
0.01Tris-HAc 7.5 12.90 A
0.002HEPES-Trs 7.5 9.37
0.01Tris-HAc 8.5 6.54 ¢
0.01Tris-Gly 8.5 7.65 08 ! I L ' l |
0 SO 100 150 200 250 300
0.01Tris-Gly 8.8 1.85
¢/ min
0.01Nz,COs-NaHCO;  10.0 6.44
0.01Na;C0;-NaHCO;  11.2 4.53 S R AL Ak S BT

1. 20mA; 2. 40mA; 3. 80mA; 4. 100mA

kTR RAERRRE BRARRMRFEERE THERMRMNE S iR, HE s oM, £65
T o Rt 2 B A ROl 30 h 4 1E, BN 3477 FF 55 o i 7 o Ak O B B 6 1) 5 S 9 34 53 fE B R R B R .
RO 2R X R A RN B A B, R LR A S R A A R B B, ik B A3 B Y R R T R K
ik, FEAFTRATE S, MM R~ R oA R T 30 mg/h, T F B A SCRR BT HGE A9 H b 2%
BB RERTFENERMGERNET 1 mg/h), BRBEFEERANEENARSRIRPHRT
ez h: b
2.3 BEFABNSEAQRRED

HEAE TN ITH, AR B TRE G BEHE A KRR IR, BHEEFHANEMERE Y
0.002 mol/L HEPES-Tris, pH= 7.5, LS % 3 100ys/cm, B IRE K 60 mA. HRIRIER HHEW BN
% 0.01 mol/L Tris-Gly, pH=8.8, 8BS ¥ 75us/CM, BB X 40mA, 7+ BB Blue St H + HSA
&R A ELME 6 Brm. B8 6 T4, BH B 49 min £ R, W AR R (HSA/gel)6.07

o - b, ¢ | mg/ml, WP B 15 min W, HRABE

i |
-] 1
g‘“’ 108 min 255, ¥ B BF % 16.8 mg HSA/h, B
gw W Bt B h HSA B9 E M K 92.3% ,
g2 3 % # |
ﬁ 10
AN . . ATBRGEREE, F A B 1% ol 0w E M

L=

2040 60 B0AR 120 T AR e R B SRR B TR

BrAREREE, ERMART, AHXTF
A IR A0 R 2 TR B R
A SR B, BB B MR A AL

Bl 6 bk EM GG A MNEED
a. Electrophoretic adsorption; b. Electrophoretic washing;

c. Electrophoretic desorption
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BB EEA, WA Ik e M B T SRR A R, Bk R IR i 1 R S i R A
T RN AR,

# ¥ X W
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Separation of Proteins by Electrophoretic Affinity Chromatography

Feng Shachua Liu Zheng Ding Fuxin  Yuvan Naiju
( Department of Chemical Engineering, Tsinghua University, Beijing 100084 )
Abstract A new kind of electropboretic affinity chromatography{ EAC) was proposed. Separation
by EAC was conducted in a multiéompartment electrolyzer in which the affimity gel media was
packed in one of the central compartments. The presence of an electric field results in the enhance-
ment of transportation of proteins inside the gel metrix during the adsorption and desorption process.
This leads to the increase of the speed of separation. The present study was focused on the effects of
the electric current on the adsorption and desorption processes. Separation of HSA by EAC with Blue
Sepharose 6 Fast Flow™ was successfully achieved, in which 30.24 mg HSA adsorbed on Blue
Sepharose was electrophoretically desorpted within 2 hours. This is much higher than the results re-

ported in literature.

Key words  Affinity chromatography, electrophoresis, electrophoretic affinity chromatogrpahy, hu-
man serum albumin, Cibacron Blue F3G-A
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