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Th~ b,:X:it; {,(~i~t~i~ i!U\;itt~mffi}n (~t~ fro;\J;l ;lQd'ii;~tiSk ~We b1.,gh:ly 1·\".~&~ :,;.'i'3m:;'.sf,. ~,t:prmi~ /:ii;sietfad il; 
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f'i.¥' ~aii4ii)~ ~f .ill fX fe<t l~ ~~1;~®$ t-.f dt1;:ir 

f,fo,if~' thi.s. oor -~}' rm oo ~~""'"t'd ... tmm.ctlSfn,"'d iu ®)' ft':<tm !:>"£ bJ ;;my ll'le.'\3:$, .t.k'.Ctrimk t'!<r 
rn~h<,l'lk'>lt fo,"'~..i~t r,-,,\~....,~~)-ifla$. ~fi:hu4~~ ""~(! re-,'<-'iffii~g. t* ~- iuf;;lfflWkcu .:t~~ ~w rctik-.,al :$)'~m, 
·w~~ .~'if ~~i~'>fi 111 wn#nn frossi t~ J;'l{!Na~'"f: 

An ~d·nis ~-,n:oo, Ajjf~im~!'.m t~ ili,.<mi,. ihr int-m~l 1;,~· l-«'n-,;~ tit ii):;, t~~:s,m;~ (>t !tM!..':m.%l 
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too ~pru-~tion t)f protein ".-"atyirtg onlt fo suhde ~tructurnl diff~ren«-$ \~·ouW 
be d.im.;uh~ it' mH itll:!)tl.tSibfo~ ltl ~chi~\~·-

lf the· optimum ftff the ~pu;rafa16 • iS: found m . a:rEc11mtl. ~lE."Uttil. pH condh.inns.. ~tr..1.reg.ie& 
other than the exlreme pH nppro.tch $.h~~dd be. ,consid¢mL One of thest ts lo ct.1elifit lhe eapiUru-y 
stu1®e eith-e.r dynamk~ly {t~~h1g the ria~~ CJ!~bili!y o-i the ca· in.·•·~:tmnre.nt) ffl' OO'->alel'.1:tly{by 
w.it.l.g eht}ntkm de:ti'•,•Atl:t.~doa ptt)l;~ffl'l!$ 1,rh.it HJ in:wrth'ag th~ ~'itpjlt~•y in dlce ht.~.rutnent}. 
Tbe g:~u of p.n~WU~$ b: lo mfohniz.c., dirrdm'§te. l:ll W¥t:Ue th~ S:Ufl'm:;:e d1~e o:n the 
c~p:ilmcy 

Covakmt t.-ooting 1$ g~ncr.dly l)(:tfi)m~d by .at:lAf'!:hing U)'dtopbilfo pnlymeni lo U~ tsifonol 
s;r.tlUJ'.3j on the iutfnef-l, R,)b~J*t imd reprooucibk '°'l'J'io"~tl~nt (:~ti•lgi .~. otkn oot ~a~ily :m,.w~ 
in ah~ lahontttwy, Hm-\-•~v-et\ m~ww.Ja)~ ~,.,~f',id conapanie~ offer ~ucb coot:ed cttpiUi1lrie~/ 111e.y 
w1.~ ~Y?i~~.u~ de"~k~* f<l>:r ~p,edik ~,H~·ath:ms and Me ti.~bk in .~· gii.>¢n p.H r-~m.g~. Tuhle 
SJ U~t,s a ~k.~tioo of :s{inw. of the cwatings ,i,;,hkh appc~t hi dYt CE m~rntu.re .. t: 

lnsk-ad ofcbem.ieally modifying the capiUmy svrl~~e t~ a,toid ~ds.orptfo,n of ·~ protci~. 
one c:M perform "'d:yruunfo"" coatfog by additlg v~rioos. wbsW.~e~ t<:1 too ~l,~z:tn~rn.:)re:$t~ 
buffur wbifo ui.it\,~ the ritt~e t)'dl';i Qf tll:e CE h~~tn.rrt1:eut t(:i: ~mb(at¢ tll¢ ~-0!uma:$. On¢ 
filmple way lif !:foing thi~ is ti) i~t~a~t too d¢ttn:;;ph¢r~:ih~ buff:i:r co~tntnltkm or io add 
v~ou,~ Mlts to, the buff e~}'\cJ7 Ai dm 5.stlt ttn<l pn:Hekn ..;~mpete for ad~·)rpde,u she.ll on t~ 
~mary wan. t~ tli~l~ tlltl ~3.Jt, .. t~p,«.rtein :ratitl, the higher lbe p.n:.'lha.lH!ity tif :aah ad.iO:rptkm,. 
A mawoock of thi$ ~pt:m:~dt is tba_t tt~ higher the mdt coo~entrru:.ion .. dw bigtwr tbe f."tmd1ro~ 
tivity of Ul:c bu.fief, i.md drerefbre the higher the power in:dm::fa:,n (:at a {:"(}ru.tant applied ~<uhage) 
aoo tem:peratun i11<:ma~e in the ,;;apmitfy tu~, This: i~ e.~ruly prrnlm:nwe:d in CE ins.mi+ 
men~ hwJdng the ability tQ atlf.".quately n.·iutove Jmile heafing, i.e .. , with t.:in1p:le et.'tnl\1urMfon$ 
ba~d or, 4rnbk:,1t atM:o:o,ting ~.f tb~ {;aplUacief., 

Th~ P,O\\>~J' i.rnl~cdon can he greatly redui;;'(,d by u~ng ~tdl$ ~11cb a$ tricine, 
CAPS. CHES, imd bet.u11e in5te.nd · m iottk ~W iuch a..«. ph{>:-spb.a!t1 ruld h-ora1~, 1 t The :1,whw.• 
ri(&1l!\ yfo.ld \:'Ct)' l,uw cmKiucliviiy,. ,Mttf thetdtw;;:: Ow.y niay t~ U§Cd r,t n.~hc:r high c0:m .. ~~ttath:~'l§ 
(up t:0 more than t ~v .. d~tm~dlng oo lh·dt ~,lublnty) Without causing. high l)()WC1" inductio1t11. 
As. buff~ :Qti:mpon,entt.. zwjHeri~nt are• treqnenHy us.oo in FSCR 

C.:nim~k amines s:uc-h as 1,4--.(!fatt~i~~ti:h;Jtttt'l:e (DAB) itnd l ;5,,-dirunint~~nt .. ule. (OAP}. tuwe 
ab,;) h¢c:n .a:St:~1 tt) .sup•pt~ss F;::ih.~HN:-:~pilbry ~urrnc~ fo~-:tioM llt com:,entrntkms: :up to 
60 m,U. As m~ntim)~ ~\'-e fi;)r u~ ~•high s.alt" appn}~ch, the ide~ is t:Mt the mt)irnt ~n~te:s. 
·wbh th~ prot:e:fai fo, mi~fptim1 o:n th~ (,.~mm-y v.'i!L TI~~ t..v:g,tt dw: pt~Win~ th~ high-et 
the ~entmtion ~if cadnnk: a.m.i1:1c :nu.mt be in ,sJfikr ltt obtain too duk¢d effef!,t, 
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rt-""'- ---------.,..,..,.-------(9} 
"IP ,:i ·4 fr·, f • ~·~·'•P'•f'W'"'"~*r'"--~..-~~-W-:.:·,·;. M~--;(:e. :;e~·:t 

1a mM phytk. achl 
5 mM pbytlrz add 

2. mM pbytle add 
1 rtfM phytlc :«eJd -

0 mM -phytic m;Id 

:fl-gm:& &,4 FSCE oo;..~y~~Si 'of .~n~ by ltffl ·~ m ~ki ~, -~---~-
b 25 mM ~Mffi ~.,- :m p:H 1JJ M!h m·oowt;tild ~<tie acid_ {O, 

t. 2, 5:, 10, -20, 30 mM. ·from bottom m tt,.p_l~ _m.~ ootter: (Ftom ~. a rit, et at, 
E°./'$.•,:~:'.:_'-)J:.-,,'J,.."4~'$. 1&, 1917, -lWS. ~ffl p-satms~knt) 

\~rn.~ cdhdo§e d:envative$ (e.g., methykelbd~. hydnlx.y~thykcliulo.s.e .. ~nd hydn,xy~ 
propylmethyk~,lluh,:i:~~ ----g-enernfly added ~t cr1nctmtrutfon1r ook~-w t % }, polyethyfot1~ ox.Me:~, 
ood ethyt~n~lyctil {1 O to 30%l det!.r~ase ttw uia potenti:ru (te.-~ ~-me.a$ure of me -elect.ti~ 
t•nt!!nl:hd ~t l:M £<he~t plane, SCl ttJ) in the siu·f~e ~gilltl t~f d~ ekctrit::.,~l dt1ubl~ layer) 1:.m the 
-su:tfa:ce of dw ~pm~ ~~I, The~ ood:ith-'e$ al~o in~~ea~ tb~ ,•is.et~~hy t,f th~ buff'('t'., tlmn:=by 
decre..¼ittg the t.cnd~y for prqtcin ~ti~lit, 

PtQtein adsorptfon ntay .tt!:so he- rttdu~d by addition of catmn.k _ su,tf'act~tlt$ ;st:,.~-h 
:e~tyltrin.etb)'hi:mmo-nJuru bromide (CTAB) to the bt.dt«, lm;:reasing Ul:C ooncemmti(.$n flnl 
re-dm:es:,. t.htn elimina1~. smd fin.illy rc:¥e~ the ch~~ on th~ t-.apUbu-y ~u.na~e. toot. {'.re.:nlng 
a po~itt\>~,b-' charged st1.rface (the bm:r coooition afs:tl c,aw:~ a re.-<e..t~f or the EOt-), 

f1mdty, -r1:n-e ca~, ~ihnn ion.,.pairing C.H in m·der tn ,,r climfo:.at~ prn,tciJ"I. Mi~t,rp~ 
tioo, The Mionk fon--p~iring re~gent~ whu:b ht added t() th~ bu.ff er .. re~cts-with c--ati,lnic _ sites 
-0n tlw protein mt:i:k-ci.d~~ thm m.:aki~g i~ electroplmttti~Uy oo r.regati,-ely c:hMgoo, An 'C'.~~m;pl~ 
of that ilm::irnat.'h i~ S'iOO'>'.:'n in Fi~urc 8.4. Hi'.,,,;.,,,,. ..,t. •"" ~-"'"''•d '~!S ~'~m f,, ... ~"'"'" :· .. ~----,..-·;,-',- •~,·--. _ ·-·-·· ·if'J;-·· _______ ..... - __ ---· __ $l>-· _ .. , ,..&<••~t:,.~)<tl~ ...,,_..., u ____ -=•f'"""'lfln~_N;i.tge:n, ~uU, 
-uiof~ul~ txmtain§ l>i~ pho$pha:t$ groups; with pK~ ¥al~~ i~ the r~ge of VJ to 95, ,,,,bkh 
mlkr~.'~ ,1Jm: to· m.u.ipulal~ Its charg:e over a wld~ pH rnnge, Aptt)ti:niij is i.t:. highly ba~k prO:tdn 
(pl - H.L:5. ~f\'\t' 6:511 Dahmu,. 58 am.ino a:1dd msMuets}. Jnirl.ru f'SCE ana!yiJ~ (.lf aprotinin 
in a 25 mAI phm.pnate buflbr-at pH 1J) rest'iited ill lire -protein being ti-,ndly ~d~Mb~-~ tmto 
lhf;!; t.~Hfaty $iutlav~ \.\then phyd~ sadd w~ atl:de:d to th.¢ buffet"-. aprotinin eluted as a di~il'l.et 
peak- fln:t ~ewrnly t:ttl~, but with itl~~-a£:ing phytic. ~d ,1..x:u:u.;~n.trn.ti~rts, thti aprzltinin ·~ 
l~e: .. une- rn-0«: sym.m~trk::ai, ¢Vt:WJ: ts.~p~Mti:ng :S-t-:O"'ercl ~pn-.rtinfa-1 v~ria.nt~. 

Ioo pairing with phytfo add <:an ~lso be used to or~imi~~ u:pru-atiof:I: t1f peptid$t and 
""¥'; fr·t·· "'h-,,,,, .. L.,l"_·;.-. ...... _ '"t· ;Rt~~§ b ·½tustrai:~d bv tL-,s _ fii_Jawi·_ a·_ -~- a_t·1 ·+,_~_ --* ~t:i "_ -- - -, l!-4.-,,,{ -~ 1. -~l., --~-- .. .,..,_...,_ c. -1-:HJ~ -·' U. . , _. . ·- . ~- -~""" _. -- . n,i;,, __ --- L_pu~. """r~--- f:Ull Y.'<1:S 
unfolded, nuluc.¢d,, pyrklyfoilifhded, t!ind ffoaJly di_g~$t~ with ~mtopn)tehrn~e L,·~c, fa this 
way the ~pe-cted fh,<e -peptide -fr-agtmmu: Y.'¢--te f~mntd~ frag~:nt -l, R:N1'tf:K (pt· - • 11 A,J; 
f:tn,u:ttl:ent 2: SA ~hr'"'.·u~'1"'1 A r ,.. ,.. 4 -

4)· 'l't fi' - + 1 ""ar..- ,vr-..-~AV' -(: .,:- - 9 ''"")·•-- - ·-;,;>- ·- - - : ·--• "" ...• f..i!--.. \..-·-!:"'U",..J1/s.:",,:n,,J.,c<!t. "<Pl- - ___ ..,. ,ii .:lg ... re~ .. - • t'l<_, __ ,.,,__, . ~-,., :f-Vli--t"\...,J:'fs _fi p.1. '.~.' 

frngtnenr 4,, .ARU:R.YFYNAK (pl - 1 L3}; ft'"i'lg~J'lt 5, RPDF(1.EP.PYTOK~K (pl-5,9). The 
-dig~-${ -~ubjoc&ed to CE aooly~:h. in a mo mA--! ~.-dium photphate butler <:pH 1JJ) with 
'\'a:tryfog eoni::cnt.t~tloru: of the dmkcmodfom ~.It Qf phytic ~id. 11w mob-i.Hti~t of f-rn._gmen(S 
l. 4, and 3 (~:n wilh basl~ pl "'1'¥1:hl~) d~w~ed with im.;~ing (:ooce-ncmt:lun of p.hyli.c achi, 
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