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Henee, the sepuration of profeie species varying anly v subtle structursd differsnces would
be difficelt, i not mpossibiy, o schigve. |

1§ the optimum fr the separtion is found @t ground ocutrd pH conditions, strasegiss
uther than e extreme pH spprosch shoold be considersd. Coe of thess is o cout the ¢ capitiary
surface either dynsmically fosing the rinss capability of the CE instument) or covalently by
using chemical dertvatization ;:Pf@mdmm pﬂm fr iearting the capitlary in the tnstrument).
The goal of these procedures i3 G mindmize, elimd nse, ot peverse dw surface charge on the
capiilary wall,

Covako costing s generally pesformaed by staching hvdeophilic polymers to the silanod
gﬂm‘?a o ﬂ}fs ﬂ.‘sff*:m Rs}i’m\& tsmi rezg;mduﬁhi& “ﬁ%‘ﬁf@ﬁt xn&{im;s are m“im ﬁﬁt &a&’i‘%y m‘a::k
_ER ty grzwsil} Ssﬁw&ﬁmi ?m spuiﬁa mﬁtmmsm smd s;m m&bﬁa m ® gxs*m {tH mug\& Tﬁh@i‘*
8.1 lists » seloction of spme of the coatings which have appegred 0 the OF Horatus 8

Drstead of chemdeully modifying the capiliary surfage o mwoid sdsoeption of the proteins,
DO O/ wxf@m 8 *‘ﬁymsm:su oosting by adding various substasess 1o the slevirophoresis
buffer whily using the sinse oyches of the CF instrnnent 1o squilibeate the colmmas, Oae
stmple way of dodag this s o o e slest sveads buffor conconmration oe o add
various salte to the boffer™? &s e salt and gm;:ts:m compete i adsorption shies on the
capiflary wall, the higher the salt-teeprotein ratig, the higher e probability of salt sdxorption,
& drawback of this sppeoach is that the higher the salt conventrntion, the higher the condog-
rivity of the bulfor, and therefore the higher the power induetion (83 a constant applisd voltage)
amd emperature Inceeise ia the capiliiey tubs. This s expecially pronouncsd in CF instru-
renis feeking the ability to adoguetely remove Joule heating, fe., with urmple configurstions
based on sobient air-conling of the capillades,

The posser induction van he greatly redosed by uaing syitterionie saliy soch & tricine,
CAPR, CHES, and betaine instead of fonie salis such as phosphaie sad borste. ™ The awitie-
rions viekd vy low condictivity, snd thersfore they may be ised st rathetr high concensrations
(i 1o mors than § & depending on their solubility withost causing high power inductions,
As buifer umapsmmxa witiertony are fregoentiy used in FRCE.

Cationic amines sueh ss A3 daminahnge (MABY e \,Sqitmmmt;wm‘ma (DA} have
slvo heon ossd 1o suppross pr*smm‘m}ﬂﬁ;&r\ surfuce IloraCOns M COnCEnIMtnTE up O
&0 mAM2 As mentioned sbove for the “high salt™ approsch, the ides s that the wmine competes
with the paxtein for @dwmzimu sitgs on the aagﬁiiia;'}‘ wall The larger the ;Wis':im tie higher
the voncenttstion of cativnic amine most be o ander to oldam the desired offee
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. b} 20 mM phytic ackd
fe} 10 mM phytic acid
w7 {di 5 mM phytic acld
st et s (B 3 M phytie scid
"] M fm phytic scld
S  ama L R aeshahbi & Ll L SRR & L i B i

Flgure §4 Fﬁt’:ﬁ analysis of aprelinis by the s of phytic aoid s forvpaitng resgent. S
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Warivas celivioss derivatives fw.g. mﬂiﬁﬁt’:ﬁﬂuim iy iim};yuhﬂmﬂuk}m and hydroxy-
gmpgim;ﬁ:y%mﬁu lose — generslly added st concentrations below §%} palysthyiene axides,
sndd sthyviensgives! (10 o 30%) decrease the sata potentiad {fe, & massure of the sleetrie
poiential & the shear plase sat up in the surfice mgion of the dleotrieal double Jayes) on the
suriooe of the capiliary wall, These additives slso lnvrsses the viscusity of the buffer, thereby
decreazing the tendency for protein adeosphion.

Protein adserption nay also be reduesd by addition of cationic surfactants such as
mmm:mm}fmmmmmm bromide {CTAR} 1o the boffer. Iocressing the concopration first
rocdures, thee eliminates, sad finally roverses the charge on the capillary serface, thus creating
8 positbeely charged suefoce (e fatter condition slse couges 8 reversal of the BOFL

Fiosally, one con performs fon-pairing CE in sader 1o suppress or eliminate proveds sdsoep-
tion. The anionic jop-paiving rengent. which iz added to the bulfi, rescts with cationic sites
on the protetn meslecale, thus making @ electophoretionlly et negatively charged. An cxamnple
of that approach is shown in Figure B4" uding phytic ackd as the fon-paiving suagent. This
modeculs contains six phosphats groups with pR, walves ja the range of 13 0 8.5 which
alfows ane 1o manipulste B8 charge over a wide pH range. Aprotinin is 3 highly basic protein
£pb - 15, MW 6511 Daliong, 38 amino seid residoes). Initdal FSOE aoadysiz of aprotinig
in a2 25 mdf phesphate bullfer st pH 7.0 resulicd in the profoin being otally sdsorbed vnto
the capitlary surface. When phivtic scid was added to the buffer, sprotinin eluted as o distinet
poak ~— Arst severely tatfed, bot with incrcastng phytic aoid concanteations the aprotinin paak
bacome o syimaetvical, oven sepersting soveral sprotinds walans.

Ion pairing with phytic acid can alse be used 1o optimize separation of peptides and
predict their basic nature™ This i ilushated by the following sxample: Aprotings was
unlolded, reduced, pyridylethylated, sod finally digested with emispmmmam Lys-o. In this
way the g&;}»::ﬁw{i five peptide fragments wers formed: Fagmens 1, RNNFE pf ~ 1145
Trsgrient 2, SABDOMRICGGA Al ~ 44y fmgmsm 1 ACLCQTYYOOURAK (pf - 9.2y
feagment 4. ARIRYFYNAK {pl = 113} foapuent §, RFDFCLEPPYTGRCK {pl « 5.9). The
digest was subjected 1o CF analyxis in a 100 mdd acdinm phosphate buffer (pH 7 8} with
vary g concentrations of the dodecssodium saft of pliytie scid. The mobdlitdes of fragments
4,4, and 3 (all with bagic pl vadues) decreased with increasing concentration of phytic acid,
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