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.A cC)lllI>iLCt, ruggccl, vcrs:Ltilo plcsiglass apparatus of single-unit construction 
is clcscrilxxl tllilt slxxcls mid facilitates the prclxw;ttion of citlicr cmtiiiuous or gradient 
disc i~l~~~l~~llliCl~ gels of coiisistwt clmlit~*. 

Since tlic introduction of disc olcctroplmwis I>y OHssmlsl and D2wrs2 nurncr- 
ous irnpro\*cmcnts mid niocli!ic~Ltions Ilaw i~ccrz introducccl to tlic tccliiiicluc of casting 
acr>*laniidc gels;. \Vitli tlic gel tulw stand clcscriIx2cl by D;\vIs~ it was Jicccsuury to 

adjust \4sually tl w cylindrical glass colunlns to ;L vcrthl position. IZy fitting tllc rack 

Ivitli ;iii upper-coluiiiii guide’ tllis tiiiic-cotisutiiiri~ arid ctiipiricxd proccdurc was 
olilllini~tctl~~. Tlw gel surfxc, iii contnct with tlic rul~ber scruiii cap, often failccl to 
pr~l~*iiwrizt! hiving ;L ca.vi ty. I’lius it was iicccssary to phcc :I iiaiigitig drop of buffer 
on tlw Imttom of w.cli gel tulw to prcvcrit trapping of riir bubl~lcs. According to 
Ntn~.sos resay HAJ.JC :$, tlw fnilurc to plynrcrixe at tlic hsc of tllc gel was causccl by 
cc’~~ltil~lill~~tic~~l fronl Usccl rubber seruiii CiL138 a.ricl rcplxciiiciit tvith “Parafilm” 

a.S II closure rcniccliccl tliis iriipcrfcction. 

1 t 11~s Ixcn argued tllat it is prcfcrnblc to apply ;I nunlbcr of snmplcs to TV single 
gel slab rattler than to iildividunl gels lmx~usc in a slal~ tlic sa~iiplcs arc migrating 
tl~rougli a. iiiorc l~o~iiopziicous ge12. Also tllc k5Amicluc of treating tlic gels ns individ- 
UillS is tedious and time consuming 4, R. Consccluentlv effort 11;~s been put Into the design _ 
of nppnm.tus wllicli casts iI iiunibcr of gels in a siriglc hntcll J--(I. Tlic drawhck of these 
systcnls is tllut cacli gel 11:~s one or mow lntcrnlly adjacent gels contributing ohmic 
lwnt i\tllcrcits gels cast in individual glass cylinders clissipnte the llcat more synmetri- 
crtlly and cf’ficicntly. As n result, lower currents must be used with the bntch systems 
to prcvcnt ovcrlwnting and the time Snvcd in casting the gels is offset by longer 
elcctroplloretic runs, In one of tlicse batch systcnls”, Ilydrostrttic principles Ilave been 
ignored, resulting in gels of vnrious lcngtlis. 

A rug@, easy to cmstruct apparatus is now described that incorporates 
the tinic-saving fe:itIqw 0.f tllc Imtch systcrn with the prepa.rntion of gels cast in 



11 IL bwticxil position :l.Ilcl iI.llt nuiiilx2r 
~~rc~l~lctllS of l~f)llnicri%Litir)ri fiLiltllY~. 

tllo f~~rllli~ti~~ll Of ilA:r~l~l.llliCl~ c:rmtill- 

tious-grxlient ~iic~lccula_r siv\*c gels. Prcliriiinarj* \\‘f.)rl< c:rmlirllls tllc! r!itrlicr oI~sorv;~- 
ticmy qw tllXt cofititiurlti~-~r~Lclic!lit lllOll?CUli~r sic5.o S~%tCtllS USUiLlI~ WStllt ii1 Iwtter Sep.. 
nrntion alld riwlluticm of sct’l_llll protciiis tlliLl1 tllat Ol)tiLitllXI xvitll 7 ':d, iKrJ~l;1llliclC~ goIS. 

‘i’l~c: aplmxtus is cmstructccl of li\*e picws cut from I /q-in. phiglass (l:ig. I:\) 
3llCl a.SScllll~lctl iLS SllO\\~ll in Ipig, 119 using a glut Illi~ClC! froiii plcsiglxss tt-iniliiings 
clissc:,I~*ccl in ctliJ*lcnc clic.lilr-)riclc. A sllcct of x0-to-tlwintrll gxp11 pxpcr is gluocl to 
OIlC Of tllo side picccs to pm\*iclc! iL l~i~~~l~~rOllllCl iIgilillSt wliic:ll tllc! Iioigllts Of tllc: gc!lS 

0.2 cm deep 8.5 cm 
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CiLIl I>c iLCljUstC!d. 1.f using tllc WfriLc:ti\W il1dc.S IllC!tll0cl Clf \Viltl!r laywing:, clcscribecl 
I_wlw~*, it is ilCl\*iS~~lll~ to tract: ot’cr tllc I~wimnt~~l litics of tllc fit’illIl1 paper wit11 India 
ilil; prior to gluing. Tllc ~olllplctd XlIl)ill’;Ltus iL~~~~IIllOCl~~tC!S t\VC!lVC! 7 IllIll 0.13. filELSS 
c\*linclcrs Imt tna)* 1x2 nif~cliliccl in cliriiimsions to Il:tncllc illly numlx9 of cyliriclcrs of 
an \* sixc, 

Tllc g:lrLSS cj+linclcrs iLrC litlcd Up in tllc ilj>1>iLriltUs :lllCi llC?lCl ilgLlillSt tllC! \wticul 
CllCl u*itll ill1 elilStil2 l~illlCl (J;ig. 2). A scc:orlcl ehstiv Ixlncl is }~lilC~CCl ilt tllc oplxwitc CtlCl 
to Illailltilill tile iL~~~~iLKLtUs iIt lC\‘III. Small-pow ~l~r~lilllliClc! misturc (running gel) 
is pmrccl into tllc Sl>ilc” ilt tllc SlOpCd 1:IlCl using il glilSS rod to clircct tllc flOW until 
IL pre-Cllosctl Ilorixontal lint! in tllc h~l<~r~~UIlCl is WiK!llMI. TIIC sI_l~filck! Of l!LlCll gCl 
is iViltC?r IiLJ’CrCCl 113’ ollc! c>f t\vo ~lltCr’lliLti\‘e s?:Stcnls ;Llld pulynicrizccl. In tllc lirst 
sj*Stc!ni \vatc!r is slo\vlj* ilClCl~C1 Clo~VIl tllc sim of c;LcIl tube olww\*ing tllc NYLtW-:l.Cr~l- 
wiiicle r’cfrilcti\‘c inc1c.s prittcwi frnmccl by tlic I~ori~~mt;~l litic closest to tllc: illtCrfilW 
(J;ig. 2). AClcliti0lliLl IViltCr is ilClCllZC1 to tllosc gels of grciitcr Icllgtll until tile rcfractivc 
inclcs pattern is unifortii. ‘l,‘l~e altwnatiw s>‘sti!ln is to ilClC1 50 pl of water clown tllc 
sick of c!ticl~ tiilx scclwntinllj* in oiic clircction illld tlw wnie wlumc 011 returning iri 
tllc qqmsitc clircctiwi, 

Wlicn the acryl~uniiclc misturc llns pcAymerizec1 the water is pcmrcd off illld 

the gel SUrfiKXX rinsecl as clescribccl by DAVIS *z. Large pore gel is added to cac11 tube 
to n level cletcrn~inccl l,t a scconcl Imrixontnl line clisplaycd on tlw lmclqpund~ 
\\:ittcr is ln>*ered over tile surface and the acrylarnidc misturc is pllotopc)lvtllcrixed, 
To renxwc tile glass cylinders from the :Lpparatus tlw triangulw piece of gel at tlrc 
~lopcd encl is rtmovcd using a sptuln and tllc resulting space filled with distilled 



\VrLtCr. I’ilC \VatC!t’ iL(:tS iLS ;I ILIhiCi~llt fOr tilC! glilS;S ~~*litlclcrs iLS tlll!J’ iLI’C! itlcli\~icllliLII~ 

ti]3JXXl tO\V~Il’cl tilt! MIO]X?Cl C!lltl il.llCl liftccl fP>lll tllC iLl’l’;lr;Ltl.lS. ‘J’lll! IX~ttOlllS of tilt_! g:clS 

\Vill IlaW ClliSCl-SlliL~XKl protrusicltlS. 

‘I,*0 I:I~C?]IiIr’l! t\\‘C?l\*C! 3.3 t0 t0 ‘:t wntinuous iL~~l~~~liLllliCll_! ~lX.Cli~llt &!lS tllc r\ illld C, 

solutions ;LH clcscrilxxl by lI;\b*rs2 ilr’l! LlSOCl iLS \VCll iLS tile following t\VO iLllllllOlliLlIl1 

pcrsulf~Ltc solutions: JCJ lllg in I00 1111 \\‘iltC!l alid 210 111~: in 100 nil of 40 '),, su~~i*osc 

solution (i.,:. soltiticm 1:, II;\vrS2). Gradients iLIX! forlllCC1 utilizing tltc SyStcnl sllcnvn 

in Fig. 3 :ulcl tlic riiisturcs gi~vii in 'YillJlC I . All tLllWS iL1’C diSi(:c)llIlCCtC!d flY)Ill tllc nlisillg 

CIl~lllll~l!~ (25-1111 IlCiLlCl!I’) iLllC1 IO IllI Of tile 3.5 '!,& niisturc is ~~ddccl. ‘1:11~ x0 ‘x, aw~*luniiclc 

clcliwry tl.Il~iIlg (A) is lillccl 1,. USC! r)f tllc! priStidtic* ~~~llllp LLllCl iLlI tLIl>ing (A) iS pobi- 

tioriccl :LS in tire CliiLjiKLlll. 1'llL' llliLgllcti(.' stirrci iIlltl till! pm-istdtic: ;)111111l iL1’C s\\*itc:llcCl 

011 alld tllc S~*Stclll iLllO\VcCl to 1’Ull until :Lir Iml~l>lcS a.pprWL~ll tlli! tip of tlic ~ratlicnt 

clclivcq* tubing (13). Tllc ~IYLCli~llt clclivq* ttllw is I'clIl0\~*cCl fr0111 tllc plc!SigliLSS iLj>- 

I)iLI+iltUS kLllC1 tllc gl:lS ;Ll'e o~wlnitl \vitll \\‘iLtC!I’ iLS prc\*iousl~* clcscril~id. ‘I’(> ]Ir’~!\‘c!llt I>lC)Cli- 
ngc tlw ~=r'acliciit-f~)~riiiril: sj*stctn sl~cmlcl Ix! ririsccl Ivitll clistillcd \ViLtcr prior to acrj*I- 

illlliClC! J~f~~\'lllc~i~iltioll. l'llc iLr:r~~laIllicl~! iii tllc I?lc!SigliLSS iI.l>p;u'iLtUS SllOIllCl KCI \VitlIitl 

1 II and tlwn tllc jwwiousl~* clcscribccl prowdurc is followwl to fcwm tlic spc~c~i~ gel. 

A ----4 

25 ml bcakcr 

. :_._.i. ._._ . . . . . - . a. . . . _ . _ . .._, -‘i:: 3.5 % ozrylomtdc 

16 ml 10% acrylornidc 

3*5 ‘2, rr/i.vlrrYL! I I) y;, ruixlrrrc 
(rrrC) (lull) 

----es - 

Solutioll :\ 1, 2 
Solrition C: 2 6 
I’CI’S1llfilt.C S~~ltltil~Il jjCj lllg 12 - 

210 lllb’ - Y 

To detcrrniiic the linearity of tlic grnclicrit ilIlC1 its uniformity lxA3vccri gels il 

lot of eight gels wcrc cast. The glass cylinders NYI’C! rcmovcd from tlw apparr~tus in 

seC~uc11ce and numlxrccl. As eacl~ gel NYLS rctnovcd from its glilSS cylinder, it N*‘;N 

sliced into portions using ;I Camlco ISo, 7 liltC?r’iLI gel Slicer. Tlic’coiiccntration Of tile 

~crylamidc-suc~osc mksturc in encl~ slice was dctcrrnincd using the sucrose scnlc of 

a Carl Zeiss rcfrmAoitietcr. 

III tlw fvorlz to 1x2 reported tlw solutions used, tlw conditions of clcctrcq~l~wcsis 

and the staining procedure were iiS described by I~Av!s~. 
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‘I’l~c pI~:si,qlitss a.ppar;~tus tlcwrilxxl c:cmll)itlc.s 111~ tnost dcsirahll: Ic;ttrlr’cs OF 

lJf,flI Sl;ll> ;llld CliW l!l(~(‘trOl’)llfJl~~!SiS. TlIc ;Llqx~.r;~tIIs is of siiigl:lc.+unit c*r~tlstru~tir~~l clirlli- 

lliltillg tinic-c~r~risuIIIiri~ ilSS~!llIl~I~~~~-CliSilSS~llll~~l~ iL11Cl tllc: 111~~11~’ lmx:;~utioIIs rccluirccl 

tc 1 ~'l'C!\'C'lt Ic;lls;L~:c!“--“. Ill tllis I’cSlXXt disc: ilCr~~IiLIlliClC KclS ;lrc (:iLSt \vitlI grcxtcr r_!itsc 

tll;tIi tllc Sl;tlx. I’ol~‘li1i~ri%iitioIi fil.ilUl’~!S I11Cllti~~JllUC~ l>y XII<I.Sr)N ;\SI) I-Ir\I,li:I wc!rc Ilot 

l.!ll~~J~lllti~rcCl. TIltIS till! Ol~~SOrvl!C1 :l: O,j-llllll \‘iL~i;Ltioli in @!I Icll~tlt l:il.Il Ilc iLttril~lItC!d 

to tllc ~vil.tl!r-l~lS)CI~ill~ rw:iIIIirltIc Of tllc! olwI*;l.tor, Of till! t.fvlJ illtCrlliLtiVC! ~viLt~r-l~L~~c!ril~g 

tc!cllnirlucs till! r’l!fr;wti~w intlus lll~tll~d IlilS tllc iLClt'il.lltiL~,'C tllilt "lxml~ing" iS clc!- 

tcf:tcrl IJ~ tllc ~LI~l~c!ilteiLtI(:~: of i1 c1iI’Ftlsu line ;Lt tllr! ~ViLtCr--:lC~~liLllliCli! illti!r~iLc:(:. 

‘I’lir! irivcstiKator is iIl)l~! to Iwrforti1 IxJtli c*ontiniious :lncl gridit t disc: L!h*trf J- 

pllorvsis IJ~ iiiisin g clif’fcrcmt ratios of tllc! siLlIll! solutions, r!sccpt I>crsuIFiltc. Since 

tlw if)ilic: strcngtll of tlic Inil’fc!r is icl~lltii:iLl iii tl1c C~CJlltiIlUOlIS ;LIICI tlw ,gratlicnt 

s~*st~*tiis, Ix)tll c:w ix run sick I,: sick in tlio same clcctropltorcsis unit. Otllcr itivcsti- 
gl;ltf JrsT-12 Fou~Icl it ncwswry to Illitl<l! up spccinl solutions ~~IICII formitIg gI.idicIIt 

sio\*(: gels. 

:\ttc!llll’tS ivcrc! lll;lCl~! to introcluc*c water into tllc iL~)~XlriltUS prior to ilClCIillg 

tlir! iLc.:r~*l;lllliCIl! Iiiisturc iLS rcpwtccl I,- otlicr?;’ I*I’--Il to Facilitate wxtcr I;L>*c!rirlg. This 

rosultcxl iti I~il.IlClS wllic:ll Silg#!Cl in tlic rniddlt!, GiviriK rise tf.1 oVCrlil}~l>ili~ U-sl1up.l 

%OllC’S. ~1,\1~(;01.1s ASI) I<IISI~ICIS”‘, wpcricmciiig tlw same l~~~ncl distortion, rcsortcd 
to slid:irig tlii! gels Ic~li~it~l<lillitll~~ to illlprovc rcsolutirm. 'I'llc tfxter-IiLyc~rilig tcc:llnicjucs 

desc*riIwcl iii tllis I);Lpc!r do Iiot result in clistortccl Ixk~~cls. 
chr ilpl)i\r’iltlls C!IliLIJIC’S IillciLr graclicrits to IX CiLSt ill IOtS iIS cOIIII>iL~L!Cl tf) tllc 

rw:cii t I>* ~wwposixl systwii I4 of c*ilStillC: c!:lCli gc!l itlclividl.li~ll~~. 'I'lli! pi!riStiLltic puriip 

systcrll (I:ig. 3) is prCFcm*ccl o\w tllc t~vc~-~~J~ll~~i~rtl~~l!~~t p-;Lvit>* 11~~ s~?stwll”+ 11 ilS 

il II1l!iLIlS of producing: lillcitr jiridiclltS. LVllCll tllc StOpcCJ(:k jr)inirlg tllc t\Vo (~OllllXlrt- 

Iiicrits is lirst opcIIcd tlwrc Inay bc il sudclcii rush of tllc more clcnsc into tlw less dcrisc 

solutioti. ‘I’llis iLl~l~ilr’l2lltl~ is tlic rC!ilSOIl \Vllj* >I;\I<C;(II.IS 2\SI> Ii15SIZIC1<1’~ I0 ff3Ullcl it 
Ill!(.:(?SSilr>’ t0 IlSC 2 ‘x, ilCr~liLllliCll! sollitir~n t0 chtain il _F tc'l 20 ':{, firaclicwt. Ill il later 

pil]>CT+” tlic!Sc illltllOrs irltrocluwd il ~olll]~liciltl!Cl ti~ocliHcxtiot1 to rcrmxI\* tllis SitUiltioIi. 

‘I’llc 1m:scntly clcsc:riIwcl ill>]>iLriltUS C:WtS KCIS kvitll il "clliscl-SlliLl~cCl" prvtrusion 

cstmcling Iwyoncl tllc Iowcr oncl of tllc KIiLss q*linclor. This Clcfsigti CIOCS Il0t iLl>pcilr 

to itf’fo(:t tltc clcc:triciLl Iwrfortnan~c: c.)f tllc sptl_ml but thc~ prw’cnt air I~~l~l~lcs From 

Iwiilg trill’lX!Cl. ‘I’licw prc~trusioiis alSlJ tlcSiglliltc tllc illl(KlC! l!llCl Of tllc @!I tllrc.Jiigllout 

Stll~>ScflIlWlt tIXiltlllC!llt. 

UllloSS tllc ionic ~:~~lll:l!lltl’iltiOll Of tlIi: S~lllll~lc solutions ilrc siliiiliir ill ill1 clcctrc.j- 
pllcmtic: run, tile tinic: tillicll TOI* tllc lllilrkcr Clyl! to tKlVl!l il clcsigriatcd CliStilIlCC tvill 
ViLrj*. ISIll< I<1 SC.9 IlScS iL IilJ’CI’ of IlCil\‘?’ swrosc! solution to I>ITill< tile currcrlt flow 

tllrougll tlic filStl:r gels. 1 f tlic intxrval IwtnYwli hciLl<illg tllc currcut ;iilcl staining is 

iI.~~)l~l’CXi:Ll,IlC, tllC protcir~ I~illlClS will ciil’fusc illld ClCl:rCilSC rcsolutic.Jn. Usinky tllc iLl)lXlrilttIS 

clcscrilxcl by I_I~\vt+ it is ~~ossihlc! to tisc ill1 ctllpt?: gl:luSS ~ylinclcr t0 force tlic filStcr 

&$I Clo\vtl iLIlC1 Ollt SO tllilt it lllil)’ IX! Stilill(!Cl illltllcCliiLtel~, ‘I’IIC clllpt\* RlilS?.i ~ylirlclcr 
ScillS tllc vilCZiltC!Cl ~roiiiriict iltlC1 ICXliil@2 flYJIll tllc 1ll)l.X" tC) tllL! Icnvcr CIIil1llI~C~ lvill 

Ilot 0ccUr if tllc RlilSS c:>*liriclcr is IlJll,g ~:lloll~li tn protrutlc. ill>OI’c tllc h.lffcr Ic\‘cl iI1 
tllc upper cl~~irlilwr, 

~l.,\‘l’li 14; Sl!l)ilriltC!d II Sillll}‘lC 0.f .1lI.11~11~1!1 I~lOOCl scrutii into tltirt\* I>illlClS mwr il 




