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i E METHARERBEEETZHRENR (DEAE-Fast Flow Sepharose) # 4 PEG 4000/
Reppal PES WA AN BTV WAL HEBHMEEE (PCK) ABBH hBR 28
(GAPDH), # R IKEHE (10~20em), BEMBEAEH EEREHELA, BitE 58 HRAE
HEeyp L EHE, BETRERSEANIMAE. GAPDH 9 A S8 E & 445505 50 % 58%
0144, PGK M S B B aifhfE B Bl b 1% 44, TR % 2. 92 £ 55 /ku GPADH, &
HF-EMELAOE.

TR WTCHREN, BMU MRS, B HRERIE

BOKMFBER EEMTHAROT RSB, — W RBH 3~5 50, 8
HEP i B R RA, MRIUKAHE KBk 2 H 0, {8 3 M BUK R
HEMET B R, S, ERIUKHMEREHN —IBERE. BTX
BRERREARMETRAAHM T EZ . BT PEG/HE R, BFTHEH R LA
Tlasrslifh, HABEERARD . SHMLL, HEY/ BREYIUKAER BT XN HE. &
REFANRGHFR T HEY/ RBEDERD, SRR, PEG/Reppa; PES #k & Q4 1%,
J AR HE RE S .

DUKABRE AL T AR R o s bRt , BUE 4 2 0 EDR — A 75 2 0 )
A, HTEREESTZERAN ORI LY, MFHEY/ HMBEYERE, X MHELS
Zih . Folke M2y R Al PEG/ /K3 8 PPT (R Rekib T ALBEHE S8, (Bt T PPT %4
B, FERHEA & 704 UK T - Fs B/ B R SR R R 4 B 3 B 47
M3 DL, A, BT SRy, WA KBEIR T Sk KRN R,

1 Hoefnr %
1.1 ##
PEG4000 X #E Serva 43 & 7 &, Reppal PES 3% i Reppe Glykos AB 4 #] 4 7=,
DEAE-Sepharose Fast Flow M %% #8 Pharmacia 28] 30, o {h3h 2 Y fh 20 af |
1.2 #WA%E
1.2.1 PEG4000 # Reppal PES & 841 #7: PEG4000 S B R H LA E 4D, Reppal

PES W)l B ¥eis, BEYCIEYE 589nm (48IT), BESL W Perkin-Elmer ($4E ),
1.2.2 BEIEMS . PGK # GAPDH 354 4+ #7 3% B Bergmeyer 37

EMBEAESL,: EEETIXEEHETHTE.
ZLF 19954 3 F 22 Bixdl.
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1.2.3 BASENE. BEAXES A Bradford %, DENEEQANGREERED.
1.3 ZWidHE

ERTAEBEPHA 9% 8 PEG4000 (50% ¥ ), A Zmol/L HCl i 1 2] pHS6. 1, it
# 2~5min, 5000r/min FE L 10min BRERENARER. EEHBERP DA 12K
PEG4000, 4% K Reppal PES, H 1mol /L. NaOH # % pH 3 7. 0, # # Smin. A Separator
BOERS SR EF PEG #§#1 Reppal PES 48, #ﬁﬁ'lﬁﬂﬁ/\ DEAE-Sepharose Fast
Flow 2## (#5420 20mmol /L $RE w# (pH6. 0) Fl 20mmol /L 5% FE 2 vh B
(pH7. 0 P45, BATEEMBERERAEA R LS, #TETHEMEREKR . GAPDH
Ve R A8 B . 0~0. 1mol/1. NaCl B2 ZE v (pHS. 00, PGK MIPER B+ 0-~0. 04mol/
I NaCl BB E wr il (pHT7.0),

2 HERE53

2.1 BFRHRBEREBEFHEE

BH B+ 37 $e b i DEAE-Sepharose #l DEAE-Cellulose It PGK #1 GAPDH #iH W bt
#£H . {8 DEAE-Cellulose ¥ &/, AR, WIZEHA 5 EH, 53 5 A
¥AT, ShEBM AR T, A% A DEAE-Sepharose Fast Flow, 3 %84 i 1 32 Bk F 1R
RN IEENR, MSHWERERE, FEEH.

pH % GAPDH R Bt B i W A9 S W dn & 1. B4k pH Ki 2 GAPDH 15 & 6B % Bft i B 4%
pH, HIEW A, pH %% 6.0,

# 1 pH ¥ GAPDH B ERENER
Table I Effect of pH on absorption of GAPDH

pH 5.5 6.1 6.5 7-0
Absorption Absorbed GAPDH/ % 96 98 99 99. 4
10mmol /1. buffer Absorbed proteins/ % 86 a0 $3 92
Wush Waushed GAPDH/% - 4 0.8 G.5 0.5
10mmaol /1. buffer Washed protein/ % 8.4 6.5 5.3 5.6
Elution Eluted GPADH/ % 53 55 45 49
0- 1mol /1. NaCl Eluted protein/% 24 24 22 22

PHEE AR THERENR 2 FER. REEWEE FAENE GAPDH 15 4158
MR R R TR BE, B 20mmol /L BERRAPE MK (pHS. 0).
#2 WTEREI GAPDH B A ¥ H
Table 2 Effect of jon strength on absorption of GAPDH

lon strength /mmol » L. ~1 10 15 20
Absorption Absorbed GAPDH/ Y} 59,5 59 58.3
pH6. 0 Absorbed proteins/ % 91 87 85
Wash Washed GAPDH/% 0.3 0.9 2
pH6. 0 Abscrbed proteins/ % 7 4 11
Eluticn Eluted GPADH/ % 58 60 Bd
0. Lmol/1. NaCl Eluted protein/% 21 16 10
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PGK ¥ # & sh#l %5 GAPDH &4, e 13.0 o Nact] 10
}l—:r; ﬁ fg ﬂ’ﬂ % 1'4: ZommOI/L ﬁ @ %‘P é_lz-ﬂ 0.0 I 0.1,11.207
(pHT. 0), EX ? :‘3{ -
GAPDH B FTREREEBMZ WA © oo CE ¢ e m?g
1 B, HBTFREAEN 0~0 Imol/L © ] %! Jow
NaCl it, GAPDH fl & E 08 2 B 3 s 8 3.§ 0 %mgf?t\,f LI : 0.00
—_ <'0102030405060703090
. Tube number
PGK #93%  % fF #1 GAPDH 3 5 M1 28 1 GAPDH i1 B 7 38 i B4 B Bt It
fol, BT A E N 0~0.04mol/L NaCl Fig. 1 Gradient elution of GAPDH
(pH7.0) ® Activity of GPADH, O Protein
2.2 BWHRBEX

BHHERKE, FERBAMWA. ERARERAYS, KBEREKAERALS
Em T M AEOON . T, AR, EROEK, AMIHKE TR, £
SHABMMER. BRERTR, RAEWKEREN 10~20cm ZRH, BEAKK, B
BB, BEREmMEHSHAES ., AR HL SR 4 HBEREH S M. R
HEEETHERER.

MEN%BEBARALEREMEREN, £ERE (cm/min) =HKE (cm®/
min) /IRBE (cm®), FRHE-FEES BN 3. 2om # 25cm, WIBEBS F124 50ml #1
101, PR B BEERAE 12cm Bl 17cm Z[a), #8454 10ml/min # 600ml/min, M A %2
ik 3. :

£3 KETSRATHHME PCK 70 GAPDH W K &R
Tahle 3 Scale up of purification of PGK and GAFPDH

H PGK PGK PGK PGK GAPDH GAPDH GAPDH  GAPDH
omogenate Step activity specific  recovery purification aetivity specific  recovery purification
weight /ku activity /% facror /ku activity /% factor

fumg! /u-mg!

Homogenate 1. 62 0.48 100 1 1.58 0. 46 160 1

0. 2kg  Floceulation 1. 22 2. 38 75 5 - 1.16 2.28 74 5
Extraction 1. 14 3.76 70.4 7.8 0. 99 4.0 63 8.7
Chromatography 1. 01 28. 0 62 58 0.78 48 49 104
Homogenate 380 0. 41 100 1 334 0. 36 100 1
40kp Floceulation 298 3.0 75 7.3 270 2. 74 81 7.8
Fxrraction 240 3.0 63 7.3 219 4.5 66 12.5
Chromatography 155 18 41 44 183 52 58 144

METH,,GAPDH M4i{b A H B MM KM, 23/t EE ik 52u/meg. 5
Serva S A WA TULE SR EA GAPDH R #E8 (60u/mg) HEFR K, PGK di{bMH 3t E
—46, TR B ®H,

B TS PEG4000 1 Reppal PES H T A B A, JU HERE TR &8
B E M. #3534, PEG4000 1 Reppal PES # B W% 55128 90 1 78% .

2.3 #UETIENZFITEH
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BATESRREH FRIFRES. T=1.3 M+E) +2.6L+T

AP TRHIERE, M BERNERA, EXNGEERE, L AFsh I lE, T A
HRWE.

MT\RIMHER: AAHFFRETHE, HTFETAREEETZRA, (BT AR Y%
M 1992 M. HBE: 0.12 %35 ($) /kW. h; 5. 1$ /kg; PEG4000; 1.6
$ /kg; Reppal PES200: 12.8% /kg: h: 0.6% /kg: 3310 138 /h. HHEERmE 5
R,

B4 TESEBREHTN
Table 4 Cost of the process

Items Cost/$. h!
Soy bean . 1.33
PEG4000 0. 32
Materials cost Reppal PES 1.02
Salt 0. 55
Total meterials cost M 3.18
Labour cost Labour cost L 13
Decanter, depreciation rate 13% . 10. 3

250 working days per year

Instrument cost Separator, depreciation rate 13%, 8.2

250 working days per year

Column, 250 working days per year 6.2

Total instrument cost [ 25. 9

Energy cost Electricity. 0,128 /kW. h E ' 2.8
Totul cost Total cost T 67.3
GAPDH cost/$. ku! 2.08

EUENREY/ BROIKAFERT A TEE AW . RMBENSTHREARE.
BEXRTZS, BEF—-ERB44ETH, FRAKTHEY, FE8FIHEERESR S8R
AH1/20, B —BIAATOKHERBESEEE, EREFAEHE—MTENE. 841
LA 2. 098 /Ku GAPDH It Serva £ Al & 7T NLPI 42 B GAPDH # #t#% (5. 2% /Ku
GAFDH) K18 %, MHKRTEEBE B —Ffam PKG, W EHREHE—HHIK.

N FAXTAEERAEEAYEARTRN (GBF) RHREBAETHR. ELER,
83 Hustedt H. 1+ F Johansson G. T B AETE, EFERESEE,

$ % X
(13 Kula M R, Krone K H, Hustedt H. In: Fieci’lter A, Advances in Bochemical Engieering . Berlin Hidedeberg New
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(23 Krone K H, Cordes A, Schelpper A et al. In: Cribnau T C T, Affining Chromatography and Related Techniques,
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Purification of Phosphoglycerate Kinase and
Glyceraldehyde Phosphate Dehydrogenase by
DEAE-sepharose Fast Flow Chromatography

Tan Tianwei Shen Zhongyao
(Department of Chemical Engineering, Tsinghua University, Beijing 100084)

Abstract The purification of phosphoglycerate kinase (PGK ) and glyceraldehyed phos-
phate dehydrogenase (GAPDH) from soy bean was studied by a DEAE-Sepharose Fast
Flow chromatograhy, When scaling up, the diameters of columns increase but the heights
of columns were maintained in the range of 10 to 20cm to avoid the problem of high
pressure drop. The recovery of GAPDH and PGK was 57% and 41% , respectively. The
purification factor of GPADH and PGK was 144 and 44, respectively, The economical e-
valuation indicated that the cost of the process was 2. 09 $ /ku GAPDH, which had some

commercial values.

Key words Ion exchange chromatography, phosphoglycerate kinase, glyceraldehyde
phosphate dehydrogenase
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