Excellence in Separations

Analyzing density grad
. Absorbance at 244 nm of iodixanol solutions in water
Densit Yy Density of undiluted solution A,y after dilution 1:10,000
Once gradients have %gzg §§2§ d, i
extremely important H?S 8;;7; of
cach fraction is messired aocnralely, T
most direct met hod ancemeasurements. at el
known vol umes of [ j| "eodn Desiv@n)  Asm Aam o me -
ter; however, this : }883 g?g 3%37 umi r
and it is more cony . 1o b 03 ne
density of a fracti i o oo 0 |he
fractive index whic 5 M s I -
vantage of reqgai roifn - - -
sample. There is a and 360 nm. Care m@ysgt
ship between refractorrect blank to gngy
sity. The refractiynents in the gradijgnt
tions is increased &t, or near these gwgay
solutes (e.g. sucrofere with the measure
medi um.
I f a refractometer t her
alternative method Absorbance measug egn
sity of gradient feMulwel I Plate Readeg)
absorbance (opticallhe wide avaiehbi Plaj
tions. All iodinateReaders which rout{ ng
absorb strongly in measurement of absgq b
ance is measured atSiderably simplify,dh
absorbance maxi mum SOrbance on gradient
i odi xanol) the gradl f the gradient has,da
to be diluted with & mwketi platkanMel,  agp,
a few values for jomatic pipettes also f
an absorbance valueliquid aliquots Dbejfwe
accurately. The neeA Translf eoof 1e0a0c h oGl uyt
- al so means that anysolutiorb ohtwattéegiiad
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Absorbance (340 nm) concentration and density of

pl ate reader using a 340 2™ ! - - .
iodixanol in (.25 M sucrose (solutions diluted 1:1 twice)

A For iodixanol concentr g Absorbance % iodixanol Density (g/ml) t o
be necessary to make a sé¢ 0.112 6 1.059 Dl ut
: 0.148 8 1.069
(agaich L aAaelo ofoOwater) to 0.184 10 1079
val ues above 1. 2. 0.220 12 1.088
. . 0.256 14 1.098
A six differedtl tpy mease dfay 0.294 16 1107
their sui-bati diwed | 9@of yat 0.330 18 1.117
; 0.366 20 1.127
which has the | owest back I
0.403 22 1.136 /P
tested (approx 0.130 at 3 0.440 24 1.146 m Gr
Bi oOne I nc (Cat-we#|16y210H 0.477 26 1.156
0.514 28 1.165
t he a}bsorbance was al so o 0.550 30 1175 t ho
ed (N 0.007). 0.537 32 1.185
0.625 34 1.194
A Absorbance values of a i 0.662 36 1.204 ons
duced by dilution of Optilf 0.698 38 1.214 or
: : 0. 733 40 1l 223
sucrose are given in the t 0772 4 1933 T
ance measurements were macd 0.808 44 1.243 25 M
crose blanks, which accoui 0.845 46 15252 "t o
measured values of sampl ejq 0,882 e 1207
PT €3 o918 50 1.272

Particle concentration _ _
500600 nm, while particles

gradient, can be determirfcan pe monitored by So2réeMet
or an electronic particlegm. > oan
is a more general met-hod _ _ i gh
scattering particles. Paer'ICIeIC acids, protelndset
and semi quarstciaftited imygy Ime(Al t hough solutions of iodi
. . L n the ultraviolet regi on
Absorbance (340 nm) concentration and density of iodix- ) ) ;
anol solutions in 0.85% NaCl (solutions diluted 1:1twicey S OFf bance maxi mum i s differ
Absorbance % iodixanol Density (g/ml) nucleic acids, it may be p
0.045 2 1.016 use of the correct blank (
0.085 b 1.027 |l oaded in exactly the same
0.125 6 1.037 _ : _
0.165 3 1.048 to determine their distrib
0.205 10 1.058 Nor mally however, nucleic
0.245 12 1.069 .
0285 14 1.079 saccharides are assayed sp
0’825 16 1.090 chemical methods (see tabl
0.365 18 1.100 zamide, neither NycodenzE
0.405 20 1.111 ’
0.445 22 1.121 ar residue therefore they
0.485 24 1.132 nol or diphenylamine react
ggég gg ::gg ri bose and deoxyribose of
0.605 30 1.163 and pol yssmsahnac lsaurgiades can be
0.645 32 1.174 ing theS@Paesnay/ HSensitive
0.685 34 1.184 .
0.725 36 1.195 says for protein and DNA
0.765 38 1.205 .
0.805 40 1215 presence of the gradient m




Effect of gradient media on marker enzymes
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Coomassie blue give the Fol
. Enzyme lodixanol Nycodenz® Sucrose
Ciocalteu reagent howeve goramc 96;103; 104 74; 87,88 67: 90; 86 unl
the concentration of Ny c |B-Galactosidase 101;96; 102 93;100; 100 95;85;77 eSS
. . Acid phosphatase 95;101; 102 94;102; 101 87;93; 92
than 5%(w/v): this sSit Ua/|Alkalinephosphatase 143; 1315135 152;152;152 115:117;112 P € @
R : : Catalase 143; 140; 137 100; 91; 104 12 121
tained if the *2 nmal aansds at Mg*'-ATPase 71;74;79 76; 77; 80 105; 84; 98
ume of gr adi entl frEBwdn oat 5-Nucleotidase 109; 95; 99 96; 100; 98 91; 103; 97
. . NADPH-cyt ¢ reductase 105; 112; 122 100; 108; 115 100; 113; 119
concentrations of gr a di e Leucine aminopeptidase 102; 88; 96 108; 100; 97 104; 93; 73 e C
; All figures are given as a percentage of the activity in the control medium ;
rection can be made to P (0.25 M sucrose, | mM EDTA, 20 mM Tricine-NaOH, pH 7.4). Thethreeﬁgures-] shi
bet ween prot ei n concent r arethe%activity after 0.5, I0andéoll1r39ut3’atlpn133gfhl(yv/x)rgedlum abl e
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acids and proteins can alQ ke ahaniingd gqut pnien mah & r R
ence of NycodenzE or iodigxangli. radiol abel ed reagent
Enzymes NycodenzE and HP®I =2€ddlo q@ue
| o extent whichbislldelpendentb(
So on as the concentrat subec u m
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resence o either NycodenzeE N ol i X . Little O
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i nhi ition is observe wi, _t t hese [ see ta e
_ ) benzene (rBquDO‘}’)(pe I|t¥er
above) This is in contrast to P_eﬂrcDol..IE, vy(qlch bec.a
_ _ vol ume ofL 00T i s0’'gqu e resis-
of its light scattering proqertles mu st t{e remqved
_ while Brays scintillan i's
to spectrophotometric enzyme anal ysi.s. I f the . mem- .
_ 0 guenchl™ng ‘can be mi ni mi:
brane does require concentrat.i QN theq this can ,be
) ) ) dp_rlor 0’ counting, or 1t T
efficiently either by se |mentat|(%n or 4214 of the.aqg
_ ac-pdecti pi ating e mater i i
met hods described bel ow
and counting each precipit:
and drying
Compatibility of Nycodenz with chemical assays
Interference from
Assay for Method (reagent) N
DNA Diphenylamine No
Methyl green No
RNA Orcinol No
Protein Folin-phenol Yes, above 5% (w/v)
Amido black No % of original counts
Coomassie blue No e _3p 'H —2P(B H(B
Polysaccharides Anthrone Yes A ) =)
Hexoses Phenol/H,SO, No 100

Effect of iodixanol on protein assay using the Folin reagent
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Removal of gradient medireomemtnrdi fcuogrec @ ht r aftiilotr at |

of particles factured by What man (Vect a:
di alysis in | g por e SIZ(

.It may be necessary to 'recrgcrveneltfhesrepNy Xerbzz%

i odi xanol from the gradient fractions elth to con

trate the particles or ifElténCet m@e@h@meddeSs i nterfere

some-oadgrocess. Larger p%rD%ioqlyea%r(\ya}rhmk?edepealnldetaeg%ro‘
from fractions-2afvtoe umeisl @fijanp bwiwt,h 3 o g out direct |
density buffer such as a jhufifeared saht rs2li Bthi o1 (pcaq
viruses) or the homogenisf%tisqjqfrpq:qieq]m|(yorhgagrhelfloq.saq
membr ane vesicles). Partipglhess | SEOUYILG 8 5 diymeg Kt & ¢,
either a slightly higher RCR . gnpd/sorn 4iqgyngegr cg%r,t'ritth
tion time than that usedmtu%tpeblelq.temtoqleedpebrrtiiOqIQ% far,
| odvensity solution itself, to take account of the r
density and viscosity caused by the presence of the
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avoided f-oontfadnkagos$ol utOpan P;r ept™ eArpwilse ati on -CD ol
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itself. Removal of Percoll E particles from organell
suspensions provides a major problem since the orga
nelles and the silica paftif€iPdd EsdFi Redt adfd@r ke ipd
t h
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conditions and ere is evidence for considerable |
peroxisomes, fo example, during this process. | f t
protein requires concentration, neither iodixanol ¢
NycodenzE interfere with TCA precipit
Removal of iodixanol and NycodenzE fr
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