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Abstract To purify recombinant human nucleoside diphosphate kinase A thNDPK-A efficiently in pilot scale cells of
rthNDPK-A producing E. coli were homogenized by high pressure under 4°C 950 Pa. The insoluble debris was removed by
microfiltration and the soluble portion was concentrated by ultrafiltration. The resulted crude sample was loaded on DEAE-
sepharose Fast Flow. The target fraction was collected and then load on Cibacron Blue 3GA Sepharose CL-4B. Eluted with buffer
containing ATP from the AC column rthNDPK-A was polished with ultrafiltration. The results showed that after homogenized 2
rounds 1500g cells of E. coli brought crude sample containing 47.6g NDPK-A. Treated with microfiltration and ultrafiltration

27.3g of NDPK-A were recovered from this bacteria homogenate. After 2-step purification with column chromatography and then
polished with ultrafiltration 17.2 g rhNDPK-A were collected with purity of 96.3% . The recovery of the whole purification
process was 36.2% and the productivity of thNDPK-A was 1.15 g per 100 g wet cells. Comparing the recovery of each
purification step it was found that the recovery of polish is higher than that of affinity chromatography which is higher than that

of ion exchange chromatography. The limit step was the process of sample pretreatment among the 4 purification steps. Combine
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with the fermentation results reported before it was deduced that the productivity of thNDPK-A was 510 mg/L.. In conclusion an

easily controlled purification condition with high yield provides material for the translation researches of NDPK In addition it

was suggested the crucial step determine the recovery of non-secretive recombinant proteins might be the process of sample

pretreatment not be the process of column chromatography .
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pBV-Nm23H1 E . coli DH5a
DH pBV-Nm23
1.1.2 DEAE-sepharose Fast
Flow  Sephadex G-100 Amersham Bioscience
Cibacron Blue 3GA Sepharose CL-4B Millipore
Agarose Glycine Tirs Base SDS N-
N'- Promega
G-250 R-250
97.4 66.2 43.0 31.0 20.1
14.4kD
1.1.3 Buffer A 20 mmol/L. Tris-HCI 1

mmol/L. EDTA 2 mmol/L, MgC12 1 mmol/L. DTT pH7.5

Buffer B 0.05 mol/L. NaCl  buffer A Buffer C
0.1 mol/L. NaCl  bufferA Buffer D 1.5mmol/L ATP
buffer C
1.1.4 Sartoris
Pellicon [[ 0.16pm
Minisette 30kD
Bio-Rad PEC300
1.2
1.2.1 50L °
10% 7L 10%
50L
32°C 42°C
< 650r/min
1 ~3vwm NaOH HCI pH 7.0~7.2
/
1.2.2 TE 1:8
w:v 4°C 950Pa
1pL 50mm
1000 x
10
1.2.3 0.3m’
0.2mol/L. NaOH— —TE
TE
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0.3m’ BSA
1/10 Lowry 1
Img/mlL, 20
1.2.5 fheen DEAE Sephadex 2
Fast Flow 110mm x 30cm  1mol/L NaOH OD 5,/ OD OD g,/ ODyy = 1.5
+ Imol/L. NaCl — Buffer A 80ml./ C =1.450D,, — 0.74 0D,
min—> —>Buffer A — Buffer B 50 pg/ml
—Buffer C 2.5L E A
— Buffer A + 0.5mol/L. NaCl C= A/E 2 1mL
—0.2mol/L. NaOH Sml 10min
—>20% 0.5mL 30min 3 500nm
1.2.6 1 o13-15 )
30kD 8~ 10
Cibacron blue 3-GA XK50mm x
30cm C D 1.2.11 HPLC
0.2mol/L. NaOH
1.2.7 Maximate 2
0.2mol/L. NaOH 40min pH 2.1
1500g TE 950
Bar 12L 7000 x g
1.2.8 180°C 20min 66¢g Pellicon [l
2h 2 0.2mol/L 0.16pm 1 TE
NaOH 2 20L Maximate 30kD
S0L WFI Table 1 2
1.2.9 1
SDS-PAGE Bio-Rad PEC300 27.39 NDPK-A
102 kD 30kD
1.2.10 Bradford  '° 0.5¢/L.
BSA 15 ~ 75uL. 0.15mol/L
NaCl ~ 300pL Bradford 3ml 2min SDS-PAGE Fig. 1
Asys 2 8L
TE 40L
1 NDPK-A
Table 1 Protein recovery of the pretreatment of rhNDPK-A bacteria
Sample Total protein/ g/l Volume/L NDPK-A Con./%  NDPK-A yield/g NDPK-A recovery/ %
1" homogenate 21.56 12 22.7 58.7 —
2" Homogenate 22.79 12 17.4 47.6 81.1
before 1 micro-filtration 18.64 12 24.1 53.9 91.8
after 1™ ultra-filtration " 9.14 7.56 23.1 16.0 27.3
Residue of 1st micro-filtration 25 4.3 15.70 16.9 -
After 2" micro&ultra-filtration ™ * 9.3 5.5 22 11.3 66.9
Total 27.3 46.5

* defined as sample FOI-1 * * defined as sample FO1-2
NDPK-A Con. was obtained by SDS-PAGE analysis. NDPK-A yield = total protein g/L. x Volume L x NDPK-A Con. % .
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1 residue of the 1st micro-filtration 2 LMW.
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6 Ton
exchange chromatography IEC
6.26+2.51 ¢/l 6.65L

53.82+£10.37 % 18.70g Table2
Fig. 2 IEC

2 F01-1

Table 2 Protein recoveries of 6 batches of IEC

Baich Con./ g/ Volume/L.  Purity/%  NDPK yield/g

IECO1-1 0.1 © 2.1 2.0 49.8 2.09
IECO1-2 0.1 8.9 0.75 57.8 3.86
IECO1-3 0.1 7.0 0.8 68.6 3.84
[ECO1-4 0.1 6.8 0.8 52.4 2.85
IECO1-5 0.1
ECO16 0.1 6.5 2.3 40.5 6.05
Total — 6.65 - 18.70
Average x = s 6.26+2.51 - 53.82+10.37 -

* The batch No. IECO1-1 0.1 means the elution of buffer with 0. 1mol/L

NaCl in the 1* batch of IEC.

2.3

IEC NDPK-A 30kD 8~
10 9 Affinity
chromatography AC 3.65 =
2.62 ¢/L 6.24L NDPK-A 83.60
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protein  P3  regeneration.

Fig. 4
SDS-PAGE
28kD  43kD NDPK-A
100kD
NDPK-A
sample loading and | | buffer D, 0.2M NaOH,
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Fig. 5 SDS-PAGE analysis the purity of
rthNDPK-A product and other samples
1 LMW 2 fraction loaded on IEC column 3 IECO1-1 0.1 4

4.5 200%
2
2
57.4% 2~ 10L
—4C —0.45ym
4 11
NDPK-A
20%
IEC  AC 68.5%
94.6%
36.2%
13-15

Macro-Prep DEAE Support
DEAE sephadex Fast Flow
DEAE sephadex Fast Flow Macro-Prep DEAE
Support NDPK-A 49%
170% NDPK-A
DEAE sephadex Fast Flow

17

Macro-Prep DEAE Support

thNDPK-A
1.15% W/W NDPK-A/wet cell
thNDPK-A  S0L
2220.00 + 169.71 g/batch "

AC02-8 5 thNDPK-A product. 96.3%
2.5 NDPK-A 25.5¢ 510 mg/L
NDPK-A rhNDPK-A
Table 3 1
3 rhNDPK-A
Table 3 Summary of the purification of rhNDPK-A
. . Quantity of Recovery/ % Recovery/ % Bioactivity
Proce: Prote: . L lume/L F 9
ocess rotein con./ g/ Volume/ Purity/ % NDPK-A/g Step/step Step/homogenated / u/mg
Homogenate 22.79 12.00 17.40 47.6 - - 220
Micro&Ultra-filter 9.22+0.11 13.06 22.55+0.78 27.3 57.4 57.4 300
IEC 6.26+2.50 6.65 53.82+10.37 18.7 68.5 39.3 680
AC 3.65+£2.62 6.24 83.60 + 9.20 17.7 94.6 37.2 1000
Polish 10.0 1.79 96.3 17.2 97.4 36.2 1200
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