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Acetone particles prepar:ed in 0. 88M sucrose in plac e of 

0. 25M, by single jeopardy grinding instead of the rugged blending 

method, were expected to include fewer damaged particles tha n did 

Mahler's preparations . Thus it came as a surprise when the first 

extraction of the acetone particles in phosphate buffer , which acco rding 

to Mahler removes ''essentially no uricase, but between 75 and 80 

per cent of the total protein of the powder, 11 brought the uricas e into 

solution. Possible explanations for the anomaly were not e x plored, 

but the step was omitted. Apparently the resultant loss in purification 

compensated for the gain in selecting the active part of the mitocho-:1drial 

fraction, for the specific activity following the next (0. 15 per cent 

Na
2
co

3
) extraction is comparable to Mahler's. 

The purification scheme , ' including the modifications of the 

acetone particle preparation and extraction, is given in table 3. Sub ­

sequent steps follow Mahler's procedure. Results obtained ar e com­

pared in table 4. Both yield and specific activity are still parallel in 

the frog and swine preparations after the ammonium sulfate and heat 

steps, which argues for the similar n a ture of the two enzymes involved. 

In three separate runs, per cent recovery agreed within two per cent. 

Starting with 24large adult frogs, the purification was carried 

out at one-eightieth scale. By step 9 the concentration of protein had 

to be considerably diluted from the procedure recommended, in order 

to keep the operation up to a microliter level. Dilution prevented 



100 

Table 3. Scheme for Purification of Uricase from Frog Liver 

{modified from (3)) 

l. Homogeniz '-· :r og liver parenchymal tissue with three strokes 

(single jeopardy, as explained in the text) of a Potter­

Elvehjem homogenizer in 0. 88M sucrose, 0. 29M K
2
HPO 

4
, 

10-
4

M versene, running 1000 rpm in the cold. Take 9K li-min 

supt (using the SS-34 head of the Servall Refrigerated mode l 

for all centrifugations). 

2. Centrifuge 4 70K g -min. Resuspend fluffy layer 1n 0. 44M KCl. 

3. - Centrifuge 470K li-min. Resuspend fluffy layer in KCl, add 

to acetone at -l5°C. Suspend the acetone particles in fre s h 

4. 

acetone, dry in air. 

Grind acetone particles in 0. 15M Na
2
co

3
. Freeze and thaw 

rapidly twice. Take supt. 

5. Take 17-43% saturated (NH
4

)
2
so

4 
fraction. 

6. Suspend ppt in water. Heat to 60°C, 5 min. Take low-spee d 

supt. 

7. Add Ca
3
(PO 

4
)

2 
gel, take low-speed supt. 

8 . Add dry (NH
4

)
2
so4 to 21% saturation. Extra~t ppt three 

times with 1% Na
2
co

3
• 

9. Dialyze e x tract against 0. 02M KHC0
3

• As say supt. 

Assay Na
2
co

3 
extract from ppt. 

10. Pool supt and ppt e x tract from ste p 10. Repeat step 10 . 
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Table 3 (continued) 

Steps not performed: 

11. Mix extract with t - BuOH. Take supt. 

12. 

13. 

D . 1 . . I E 1a yze aga1nst Tr1s-versenate. xtract ppt. 

Take alkaline (NH
4

) SO fractions about 35o/o saturation. 
. 2 4 
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much of the enzyme from precipitating in step 9. A degree of concen­

tration was effected by drawing water out of the dialysis sac with dry 

sugar, but the bicarbonate step was still ineffective on repetition, so 

the small precipitate was extracted, and further .op:erations were 

abandoned. This extrac t had 25 per cent of the specific activity of 

Mahler's purest, unracentrift1ga1ly and electrophoretically pure, 

preparation. 

A spectrum was taken of the supernatant, which had only 2. 4 

U I mg, for comparison with Mahler's published spectra of porcine 

preparations with 8 . 3 and 17 . 3 U I mg. The spectral characteristics 

are compared in table 5. The only significant difference, .neglecting 

sharpness of peaks, is the trough at 253 m!J. in the frog preparation and 

at 261 m1-1 in the pure protein, which may be attributed to nucleic acid 

contaminants which Mahler has observed to be difficult to remove. 

The l ow 280: 330 ratio is considered by Mahler the best diagnostic of 

copper proteins, contrasting with values for typical, non- metana­

enzymes like 17. 6 for bovine plasma albumin and 27. 5 fo r globulin. 

Several separations by column chroma tography were attempted 

on carbonate extracts at stage 8 of the purification, with little success. 

The enzyme washed through ECTEOLA and carboxymethylcellulose 

columns . It adsorbed to DEAE-cellulose, hydrox yl form, and was 

slowly and very unsharply eluted by a gradient of ammonium carbonate 

at about 0. 15 to 0. 2M . Only about one - fifth of the enzymatic activity 
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Table 5. S p ectral Characteristics of Purified Frog and Pure 

Swine Uricases. 

Frog Swine 
Prep Prep (3) 

2. 4 U /mg 17.3 U/mg 8.3U/mg 

A . 
m1n 

253 mf.L 261 mf.L 261 IDf.L 

A 275 II 276 II 277 II 

max 

Deflection point 284 II 286 II 

Shoulder 291 II 290 II 

Ratio OD
280 

7.9 5.55 9.5 

OD330 
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could be recovered in fractions with as much as three - fold h i gher 

specific activity~ so that the method offered no advantage as a substitute 

for step 9 . 

In two trials the gradient elution of u ricase suggested a t least 

two peaks . Although the peaks were not s h arp enough for confident 

conclusions~ any attempt to show heterogeneity of the enzyme might 

well start with DEAE-cellulose fractionation. 
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