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50 ml 0.01 M phosphate buffer, pH 7, and deaerated igz vacua for 15 min. The slurry 
was added to the column and allowed to settle under gravity. The columns were 
washed with 0.01 M phosphate buffer, pH 7, for 24 h. The size of the ECTECXLL4 
columns was 5 x 0.8 cm. Solutions of. DNA in 0.01 M .phoshate ,buffer, pH 7, ,kv!ith 
concentrations of about 300 pg/ml were added to the column and allowed to .percolate 
by gravity. The columns were washed with 0.01 n/r phosphate buffer until the optical 

-__ 1 
density of the eff-luent at 260 rnp was iower than ‘0.050. The UNA that passed into 
the effluent through the.columns during the absorption was measured :by the method 
of DISCHE~ or by- means of the optical density at 260 mp. The absorption capacityo? 
the amount of ECTEOLA used in a’ column’ is sufficient to absorb 2-3 mg DNA, ,so 
that usually no DNA was detected in the effluent. 

The fractionation of DNA was performed by.gradient elution with a single mi,ting 
chamber of 500 mP. The flow rate was ‘kept at 5-6 ml/h by using a pressure .of 20~25 . 

cm Hg.. After reaching pH 10.5 the resistance of the column decreased and a ,iower 
pressure, namely 5-10 cm Hg, was sufficient to maintain ,the flow rate at 5.0 nil/h. 
The connections between the supply chamber, the mixing chamber and ,the ,cdlumn 
were. glass-poIyethylem+glass connections. The’ polyethylene tube ‘was streated 

thoroughly-‘with, 2 N ‘HC1’ and 2 N NaOH several times until no U.K-absorbing 
material-was’ released; and subsequently washed for 48 h in 0.1 n/r phosphate buffer,’ 
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Fig. I. Chromatography of 2.9 mg of calf thymus DNA (DN-4 I), on a column of ECTEOLASF 
(6 x. 0.8 cm;:o.g g; o.ag y0 N; .flow rate 5-6 ml/h). Duplicate experiments ; analytical dharacteris~ 
tics of the .DNA preparation : 3 y0 RNA ; 3 o/o protein ; E2BO/E0180.= -I 241; N/P = 3.8.The .J&,/J?;so 
ratios cf seyeral fractions and the optical densities at 260 ‘rnp of the fractions eluted .with,o.g N_ 
N’baOH are’niarked‘in the figure. Elution fluids:’ (a) gradient o to 0.g.M NaCl ; (6) 0.x ZM’ammoriia + 
2 .o .M NaCl ; (c) 3 .o M NaCl and padicnt from o. I to 1.0 M ammonia ; (d) 0.5 M NaOH. ‘a, rb <and> c 

~prp made 11m in n’n~ 7W nhnenhaip hrlffev nW 7 r~ -= __^ _.__ ^_^ r”‘-‘p. II.._ ‘.+_L.._, p..* I._. 

.., . . . ~. . . . _ .I J. Clwormtog., 7 (rg6z) 43-30 
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Fig. 3, Chromatography of 3.,1 mg of calf thymus DN_4 (‘XXV_% EIE) (on ;a column cd IFXlITlBOILA-SF 
(5 x 0.8 cm ; ‘0.5 6 ; 0.29 yO N; flow rate s-6 ml/h). Duplicate exper5ments:; zna!l_@ica!l &I~~II~- 
istics of the DNA preparation-: .x.3 o/( RI’?_4 ; I O/0 protein; E&#&,, = LSO:; XjlP = 3_;_ IEkr 

further details see ~Fig. b. 

Fig: 4: .Chromatogrqphy.of 3;6:mg-of calf thymus DNA ;@NA !IIIj xxn ~acdumn dE33C~OU%.!?l. 
(5 x 0.8 cm; o.5,g,;,o.ngO/o N; flow rate-5-6 ml/h). l3qSiica-Letfspefiments;; tiantfheax&yhdl 

+teristics of the .DNA preparktion see Fig. 3,; Sor Mer tdetzkils .see IF@& L 
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DISCUSSION 
‘, 

The IESUD&S ((Fi x-5;)) sEmw l&ah 31 iis; possible to use ECTEOLA as anion-exchanger 
ttu~ -tie llMS?A ikmtiob a~ruazm&er of distmct fractions. These fractions ,show differences 
ti lrlk ~~ftik~ off o@kall d!en&iks measured at. 260, and 280 rnp. (Figs. r-5) and in base . . - 
cztmrmpmW~_ Tll&t vauriiatiom im i&e ratio, ob the optical densities are sometimes very 
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kl=dL Jllky were ffomkl! in experiknents, with DNA isolated ,from calf thymus, 
r& liike~ auGll lk~emq@&n~ DNA an& cannot. be explained as a result of the increase 

. mtr +tlhW. -mJur mm *lhrru NkMll rrlXtnV?nmrlnra,*~rr\nl J’laKma fhm -Frsrfi~na+finn~ Tt hnc: hrPn rennrfed .mULU.Un..ltylyL- WlUlu., *V-IuY ~W_UW&UYUVY U--b -I .B.LUYCIVI.U.~VI... __ -WY -WY*. --p-’ --- 
t&sat t&e m.o,lbtibed! E&KS chromatography of DNA on ECTEOLA show also 
~&~er&c&prope~es%.fO ‘and,.in the case-of biologically active DNA, 

.- - rL> iimlwm . (DUIU experiknents; demonstrate that fractionations in duplicate .‘. 
a& a ll~N.. pmql+rai&arnm pso&~ce: aIn~~st identical patterns.., The. small divergence in 

ptim off ti ilhqdiimties CD& li?Zgy~ 3; zun& Q might’ be, due: to, slight’ diff e&rices in elution 
II&~ UBtrrnr ires&t% SEXW fKa&lkr that alterations of the fractionation. patter& occur 
xlldhmm -nnlsrA rn~~~~~rnrnc mltacww+lI Shiv V-P WPP& ~Thirii~& tliic n~+inkl ‘fhe’l3NA ~n&i~~‘ri -Anuhau& -*“A.- yn~JjfuuL’_W”” -I. up&W” *.a* - & 1. WYI_Y.. - ““‘D -way =-a a__ ____ --.: _,.r_ 7r,+_L- 

ttibm~ vame s;ttarmed iinn 0-q AU &4Cli~~..0om lLT citeate solutions at pII 6.8. It remains 
- 

unmmdmm rudh&ba iit uuiiU be possl3bk to) get fkactionation patterns which, +re’ highly ,’ 
kJqiiG& ffbnr nXSk% pq+rzutior o$ a &en source: It hasbeen suggested- by ROSOPF, 

J. Clironaatog., 7 (1962) 45-50 




