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Wa haw dereribed (Ohsaka,et al., 194) a rethod for the prepara- 

tion ofmicrococcalnuclea8e dtharpedfio l otitityia the range from 

6 to 10. At this &age the enzyna is suffiaiently free &om contaaina- 

ting phO6phaU8eS to be suitable for the analysis of the teminal groupr 

in oligonucleotider bearing s'-monophosphate. lboently, Ik. C. B. An- 

finsen kindly sent us a sample of micreaocoal nuclease prepared by a 

different method (Anfinsen,Qt 4., 1963) from a different strain of 

st8phylooooeua aureu8. Measuredunderour condition8,Anfin8en~8 

preparation had a specdfio aotivity of 65. Strain v-8 used by Anfinsen, 

et al. (1963) produces a crude encyme many-fold richer in nuolease and -- 

alkaline phoaphatase au well (Anf%%sen, personal oarrmunioation, 1964). 

A8 yetthi8 OrUd,Utterial ie netcMael%iiLlJarrilable. y ar8 &I 

reporting that an equally potent preparation o8a be obtained (and pre- 

8erved)from a ecemeroially available source (using Dr. Catlin's rtrain 
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So"f"ty (&157F). 

The iwlation aad Ch8MCtOri8tiO8 of 8train SA-B have bren 
de8aribod (Ueti a& Catlin, 1947). 
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f&B), dth M overall @old of 8bat 1% (fig* 3). An e'=m wifh * 

rpedf+ic 0ctidt.y around 100 aan be obtained with a yield of about 0.3%, 

but ae yet munot be pmmervmi (Fig. 4). 
the crude enayne was purehosed Pram the Worthington Biochemic8l 

Corporation. The first 5 steps were ideM,i~ti with those ~IwV~OU~IJ 

deeoribed (Ohsaka, et al., 196h). The eooumulated eneym Step 6. 

lpphilised after Step 5 wa8 di88olved in a minimum amount of 0.01 X 

Trirr-Hcl, pIi 9.0, and was dialyzed against this buffer for 6 hours. It 

wa8 then paswd through a 150 em mlunm of Sephadu O-75. Fig. 1 show8 

that a partial separation of the 2 active peaks wa8 achieved. Each of 

th8 peats ~88 pooled separat8ly and lyophilired 88 peak 6.1 and 6.2 re- 

8p-tivel.yb step 1. Two batches omried through Step 6 were combined, 

and peak8 6.1 and 6.2 were chrcmatogmphed mparrtely on C%cellulo8e, 

Fig. 2. It is obvious thatpeak 6.1 (bottcm)eontains 2 actin components 

of which oamponent A (7.1.A) predaminates ever B (7.1.B). Peak 6.2 (top) 

has the reverse ocqoraition, little A (7.2.6) and predodnontly B (7.2.B). 

The last is the aoat actiu~, with a aped.fle rcrtitity reaobing 58. since 

the separation by gel filtration (Fig. 1) and by ion-exchange chromatog- 

raphy (Fig. 2) led to a resolution into essentially the 8ame 2 components, 

the hypotherrls that the strain SA-B produce8 2 isonuoleases ~88 oon- 

sidered. This hypothesis, however, wa8 aontradioted by the next rstep. 

Step & '%ch of the major peaks 7J.A ami 7.2.B wa8 di8ly8ed, 

lyophilioed, dissolved in a sukll 8mount of water end again dirlyoed 

against water. It was then ahromatographed on a DEALcellulo8e col~rn, 

adjusted to 0.01 W 'his-HCl, pH 9.0, Fig. 3. Component 8.2.~~ (top) 

appear8 with the front and shows the highest specifific activity equal to 

Anfimen's preppration. Tubes I.447 after being pooled 8nd lyophill8ed 

retained the asme 8pedfic activity of 65. In the expehnt 8~ (rig. 3, 

bottom) five different peak8 8re 8een. This rules out the rsnurption of 

two isoenaymea. The moat potent 8&l appears with the Front. The 

following four peak8 show decreaeing specific autivitiea. It seem8 
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TUBE NO. 

l%gure 1. step 6. 0431 flltmtion on S@mdex G-75, ~oarm, column 
1.9 xl50 Q, uljwted to 0.01 n Trir-HQ, pH 9.0. f&Al -t of 
protein charged w 100 

SBP 
Wit& 

plpu rate 6 ml per tube, 
Elution dth the original buffer. 

ubw per hour. 
280 '~3 duhed lima, nuoleam potency. 

Solid line, abrorbanao at 

- 
TUBE NO. TUBE NO. 

(left) step 7. AmmpO8iteQf 2ollrcJM~~apbioex3mri- 
asnt?Z *Ae aoluan of OH-aedlulwe in both. glution withalbear 
gmdiontr $00 ml of 0.1 M and %tO ml of 1.0 M uanwnium ~~kti, pH 6.0. 
Flowr8te 6mlper tube, 5 tubesperhour. tidline, abmrbanam rt 
280 ga; dmhed line, nucleum potency. 3bpt. 6.1 (bottcm, the firrt peti 
froatbepreviow stop)7h~~unitauero oharged. lkpt.6.2 (top,the 
reoond peak froa the prmlaur rtop) 52 4~ u&k wore &urged. 

Figure 3. (right) Step 8. Acaapodte of 2 cbrautogr~hia experi- 
amtr. The 8m aolwn of DEASdlulwo 1.9 x 50 (P in both. Elution 
with l liwar gradient: 500 ml of 0.01 M and 500 al of 0.1 H Ma-El, 
pH 9.0. Flow rate 6 nl per Mm, 5 tubos per hour. $rrpt. 7.l.A (bottaa, 
the firstpeuk fran the previour rtep) 20 A280 units ware obarged. Expt. 
7.2.B (top, ths seaond peak f&-cm the rwiou8 8tep) 28 %& unit8 were 
charged. lo solid line, absorbanca 8t 2 3~3 dushedliae, nucleoare potmay. 
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mra probable that rtrain SkB produo OBQ orb ~C~OWIO which form8 

fairly &able caaplexes with 8 number of irmatim protein8. Two of 

these aonplexe1) are predmiaa& 

Thir aonclusion ir further supported by the next experisent. The 

crude enzyme (2OOgm)waa worked through Stepalend 2 (Ohuka,et~., 

lSdl+), ht Step 3 wa8 nodified. After precipitating the enmym8 with 

5056 elaohol, the preaipitate was thoroughly waehed with cold 50% alcohol, 

8u8pended in O.lN Trir-HCl, pH 9.0 and centrifuged in the Spinco Model I, 

aentrifuge bt40,OOO forlhour. Th8 frtty leyer on the top and the 

pellet were di8c8rded. Thir reailted in a decreased yield but en in- 

mewed pofmwy (5 in8tead of the previous 1.5). &brSeqUent ehrautog- 

mphy on DEAIkoKl.lulo8e (Step k) w8a also improved. It led to a double 

headed active peak, eaoh part having a potency of about 35. ‘&e 8eaond 

part, af'ter heating and lyophilioation (Step 5) we8 ohromatomhed cm 

~-diUb3fB,Fig.b. The pattern show23 8everalpoorXyreperatedactive 

TUBE NO. 

F&are 4. 
Load IS.9 

Chrazatography en CH-eelluloee. Column 2.7 ;I 95 am. 
+ 

750 Bl of 0. 8” 
EbhiOn with a &IOU' grrdi8Plt.l 

Flow 
rati 58lpert~b8,fi krb88perhoUr. 

peolt8. Thelutpmk (t&88 260=280)8bowa 8potanayof8boutl2& 

Aftmpeoling, th8 wh@lepe8k8tlll8homdrpotenayover 100. litthi8 

dihthm th8 ro~~~i~~~Oni8probrblp1088t~ m. I&- 
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alyuir and lyopUli8atiao of no diluk a solution nmlkd in a lora of 

50% of rotirity. 

Anfinaen, C. B., Rumlay, IL K., and Taaiuohi, Ha, bk Qmm. Soak & 
Buppl. 1 a70 (1963). 

Ohsaka A., Uukai, I.-J., aad Lmkmmki, If., 4.) J. Biol. Clwa a, 
369Q (194). 

hbduan, B. 0. and Cat&in, B. If., J. Eaakriol. 2, 747 (l!%‘7). 

140 


