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(Purification and Stabilization of Enzyme)
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Table 1. Purification of xanthine dehydrogenase from Pseudomonas synxantha A3

Purification step Total protein Total activity Specific Relative iel
. activity purification %
(mg) (units) (units/fg
protein
1. Crude extract 40,500 1,629 0.040 1 100
2. Ammonium sulfate 12,150 867 0.071 1.8 53
(20~40% saturation)
3. DEAE-cellulose 3,710 1,107 0.300 7.5 68
4. DEAE-Sephadex A-50 205 216 1.05 26.3 13
5. Sephadex G-200 75 174 232 58 11
6. First crystallization 9 165 18 450 10
7. Second crystallization - - - - -
8. Third crystallization 8 159 20 500 9.8

7190 SH717F Abaoll s A 4bshs = ARt 38 9909

= 7357t wed o33 Aol cysteine, 2-mercap-
toethanol, 3913 glutathione, 1,4-dithiothreitols 3} 2-&
SH A1%ke] #H7tel osfiA dgg HAE 4 Aok Pseudo-
monas synxantha A39] xanthine dehydrogenase(5)+= &
29 32 9 A %A 2-mercaptoethanol®} EDTA (eth-
ylenediaminetetraacetate) & A4 &R Fo] H7IFoZA
BLE HHENA, o] ko a N ARSI AN FE
7Dl A% AN S Aoz A A7 HAH(Ta-
ble 1). Fig. 1-& 24 AADA S 47|49 % pattene EHA
Zlo|™, Fig. 2% xanthine dehydrogenase® 77 (fragile
rod-shaped crystals, reddish brown) A28 YERQ Aelt},
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Fig. 1. Polyacrylamide gel electrophoresis of xanthine de-
hydrogenase
A . The enzyme solution of Sephadex G-200
B : The enzyme solution of first crystallization

C . The enzyme solution of third crystallization

Fig. 2. Crystals of xanthine dehydrogenase
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1. Metapyrocatechase(Catechol 2,3-dioxygenase)



Pseudomonas arvilla?t A28} metapyrocatechase(6)
E catecholo] 29| A4S H7AFO2A, o-hydroxy-
muconic semlaldehydee *3 Aake g Fujste Ada
d7h Faolth BAFE 140,000 24, 35,0009 T
subunit 471 & ‘7““5101 ‘;’JC’“% z7t7k 1944¢] H(Fe*") &
T UH(7). B GhE A9 EASAA ofF B
oHg3ted, pH 7.5, 4CAA 24413 oulo] 80% o}dol
AHE EL22H, o] 4TS SHAGSY FEFAIME
AE 15" 4 dglen, 7130 BEdAe FEAQ
HEe HA 50149l kA g 28 7t YA
gy AEEe 714 FESeME FAh9 EAs
JNE BEA7F ¢AsHA B3HOE o] BAEof(Fig
3), 10% acetoneE A3l A BELE A48t dioxyge-
naseZ At HAxE 2R3t AF8¢tHTable 2).

2. Adenosine deaminase

Pseudomonas todinum©] %48 adenosine deaminase
(8)3%= nucleoside?) adenosines ©¢}7=8}4 inosineS
A3} adenosine aminohydrolase°ith. $&7]9] &
2o BT B A77E HoJ Yo nAEY HME
fxre EUASA FAELE B& 77 AUk Pseudo-
monas iodinum 2] adenosine deaminase=. v~ ¥t 3l
FA Brbedt A-AAW, A Y HE BH, AFE
ethyl alcohololl 9J&iA] <Hgsts w3 fFHol Fr7}
0.05M old g H-&oA 4udtA HAFThE Aol
WAH o 24 adenosine deaminase?] M¥EW #A9 F
A7t A&7 7hedtA S AvHFig 4).

f4e EAL ethyl alcohol ©199) alcoholF, ace-
tone, 1 5re] YubAQ] FaA A s A}
HAYI, 15% ethyl alcohold X33 ShFAZTo) Ayt

Table 2. Purification of Metapyrocatechase
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Fig. 3. Stability of metapyrocatechase in an organic sol-
vent. The acetone fraction was stored at 30T in
0.05M phosphate buffer, pH 7.5 containing diffe-
rent concentrations(as indicated in the figure in
per cent) of an organic solvent. After 1, 4, 10
and 20 hours, activity was measured spectropho-
tometically by the standard method.— * — wi-
thout organic solvent » in acetone »

——=——in ethanol

Solfoz 4t 4AS /17 Fhold t|4Ee
HEW E4:7} ethyl alcohol®] HA 3}l olax oo
A} Hen, =¢ AAALAY FAMARFS Ho}
Fox dHelx 4F& sArHTable 3, Fig.5).
fr71 8ol g advhilde) Buy|ste] dafre o}
AR G4 He HEAA gn dA, o FAF

Volumn

(ml)
Crude extract 530
Acetone fraction 20
DEAE-cellulose chromatography 320
1st Crystallization 5
2nd Crystallization 3
3rd Crystallization 3
Supernatant from 3rd crystallization 3

Units Specific Yield

- activity (%)
26,700 40 1000

21,400 20.9 81.0

13,700 105.0 51.7

6,000 110.0 22.4

5,300 114.0 19.8

4,000 116.0 15.0

500 102.0 2.0
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Fig. 4. Effects of ethy! alcohol and ionic strength on the
stability of adenosine deaminase. (A) The purified
enzyme was stored at 4T in 0.05M Tris-HCl buf-
fer, pH 7.0, containing different concentrations
of ethyl alcohol : (O) 20% ; (@) 15% : (A)
10% ; (&) 5%, (O) 0. (B) The purified enzyme
was stored at 8C in different concentrations of
potassium phosphate : (--@--) 0.05M; (-O--)
0.02M: (-@--) 001M: (D) 0.001M, or
Tris-HCI buffer, pH 7.0 (—@—) 0.05M; (—
O-) 002M: (-=0-) 00IM:(=]-) O.
001M, containing 15% ethyl alcohol. After sto-

rage for indicated period, activities were measured.

Table 3. Purification scheme for adenosine deaminase

Fig. 5. Crystals of adenosine deaminase
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