H GH PERFORM NG ELECTROPHORESI S GELS W TH EXTENDED SHELF LI VES CROSS
REFERENCE TO RELATED APPLI CATI ON [ 0001] This application clainms the benefit
of Uni t edwBtatoessBrovi si onal Patent Application No. 61/ PeT/UB3Mp/0b105€d
January 27, 2009, the contents of which are incorporated herein by
reference. BACKGROUND OF THE I NVENTION 1. Field of the Invention [0002]
This invention resides in the field of polyacryl am de el ectrophoresis and

t he pol yacryl am de gels used in the el ectrophoresis. 2. Description of the
Prior Art [0003] The wi de use of polyacrylam de gel electrophoresis (PAGE)
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2. Description of the Prior Art

[0003] The wide use of polyacrylamide gel electrophoresis (PAGE) in research and
diagnostics, and in biochemistry laboratories in general, is due in large part to the optical
transparency and electrical neutrality of polyacrylamide gels, and to the flexibility and

15  adaptability of polyacrylamide gels to a wide range of molecular sizes of the species to be
separated in the gel. This flexibility arises from the manufacturer’s ability to control the
porosity of the gel by varying the concentration of the acrylamide monomer and the
proportion of the bis-acrylamide crosslinking agent relative to the monomer. PAGE is
particularly useful for protein separations conducted in the presence of sodium dodecyl

20  sulfate (SDS), either incorporated into the gel or included in the running buffer. Commonly
used buffers are tris(hydroxymethyl)aminomethane (“Tris”) and bis(2-hydroxyethyl)amino-
tris(hydroxymethyl)methane (“Bis-Tris’). Prominent among polyacrylamide gels for protein
separations is one originally described by Laemmli, U.K., Nature 227: 680 (1970), and which
contains Tris-HCI as a buffer at pH 8.8. Unfortunately, gels with pH values this high tend to

25  hydrolyze over time, even when the gels are refrigerated. Hydrolysis reduces the migration
distance of individual proteins within the gels and lowers the resolution of the protein bands.

If the pH is lowered in an attempt to avert hydrolysis, a certain degree of sharpness in the
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[ 0004] One neans of overcomng this problemis the inclusion of
triethanolamne in the gel, as disclosed in commonly owned co-pendi ng
Uni ted Stwibesiopms®nt application no. 12/552,104, filed 8epiusaten22bs6 2009.
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are commonly used in electrophoresis gels, prominent examples of these buffers are Tris and

Bis-Tris. In certain gels and pre-mixed solutions of the invention, a conventional ampholyte,
20  examples of which are glycine and tricine (N-tris(hydroxymethyl)methylglycine), is also

included, with the taurine or asparagine serving as conjugate ampholytes. Additional

components such as stabilizers, pH modifiers, band-sharpening agents, and further buffers are

also optionally included in certain embodiments.

[0006] When pre-cast and stored prior to use, the gels of the present invention offer the

25  advantages of a long shelf life, i.e., resistance to hydrolysis during storage. Gels of this
invention also offer the advantage of sharp protein resolution bands, in comparison to gels of
other compositions, regardless of whether the gels have been stored prior to use, prepared
from solutions that were stored prior to use, or used the same day as they were formulated
and cast. A still further advantage is the ability of the gels to achieve sharp protein resolution

30  at pH values approaching neutrality. Yet another advantage is the ability of the gels to
achieve sharp protein resolution at high voltages and to perform the separations in

correspondingly shorter run times. Gels in accordance with this invention are particularly
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DETAILED DESCRIPTION OF THE INVENTION
AND PREFERRED EMBODIMENTS

20  [0009] Polyacrylamide gels in accordance with this invention are formed by the
polymerization of acrylamide monomer and an acrylamide crosslinker in the presence of a
polymerization catalyst according to methods well known in the art. The term “acrylamide
crosslinker” denotes a molecule that reacts with acrylamide monomer to produce crosslinking
during polymerization of the acrylamide monomer. Acylamide crosslinkers known in the art

25  can be used; a prominent and widely used acrylamide crosslinker is N,N’-methylene-bis-
acrylamide, also known as “bis-acrylamide” or simply “bis.” Other acrylamide crosslinkers
are ethylene-diacrylate (ED), diallyl-tartardiamide (DATD), and dihydroxyethylene-
bisacrylamide (DHEBA).

[0010] The present invention is applicable to polyacrylamide gels of a wide range of
30  porosities but, as noted above, is particularly useful with gels of high concentrations and
accordingly low porosities, or with gels containing regions of high concentrations, such as

gradient gels. According to common usage in the art, the total monomer (i.e., acrylamide
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20 catalyst(s) will be added at a point in time when the user is ready to cast the gel, often

immediately before use of the gel or on the same day as the use.

[0011] The concentration of taurine or asparagine in the gel and in the pre-mixed solution
can vary, but best results in most cases will be obtained with concentrations within the range
of from about 100mM to about 300mM, and preferably about 150mM to about 250mM.

25  Among taurine and asparagine, taurine is preferred. Glycine or tricine, when present, can
vary in concentration as well, although best results in most cases will be obtained with
glycine or tricine concentrations within the range of from about 50mM to about 200mM, and
preferably about 100mM to about 150mM. The concentration ratio of taurine (or asparagine)
to glycine (or tricine) is preferably greater than 1.0, and most preferably from about 1.25 to

30  about 2.0. The concentration of Tris or Bis-Tris can likewise vary, and in most cases will
produce best results at about 50mM to about 200mM. As in typical polyacrylamide gel
preparations of the prior art, the pH of the monomer solution can be adjusted to the desired
range with a suitable acid, examples of which are hydrochloric acid, sulfuric acid, acetic acid,

boric acid, phosphoric acid, and glycolic acid. As needed, the pH can be adjusted to a value
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The gels of the present invention are used in the performance of
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20  onto the cast gel, and a voltage differential is imposed across said gel to cause the proteins to

migrate through said gel at migration rates that vary with the mass, charge, or both of the
proteins and to separate into bands at different locations along the migration path within the
gel according to their varying migration rates. As noted above, one advantage of the
invention is that the gels can be run at high voltage, and accordingly shorter run times,

25  without loss of resolution. A voltage differential of from about 35 to about 75 volts per cm of
gel length, preferably from about 40 to about 50 volts per cm of gel length, can be used
effectively.

EXAMPLE 1

[0014] This example illustrates the performance of polyacrylamide gels prepared with Tris-
30  HCI and taurine within the scope of this invention, at varying levels of taurine, all stored at

4°C for 72 hours between prior to use in electrophoretic separation.
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20mM taurine gel: normal protein distribution at 50 minutes, except for high

molecular weight proteins which did not produce sharp bands

20 40mM taurine gel: dye front distorted at 25 minutes, but by 48 minutes the dye front
was straight and undistorted but the high molecular weight proteins did not

produce sharp bands

80mM taurine gel: dye fronts straight at 38 minutes, and the high molecular weight

proteins produced bands that were more visible but still broad and unfocused

25 150mM taurine gel: dye fronts wavy at 38 minutes, and the high molecular weight
proteins produced bands that were more defined than in the 80mM taurine gels

but still not fully focused

160mM taurine gel: dye fronts wavy at 38 minutes, results similar to those of

150mM taurine gel

30 200mM taurine gel: dye fronts and protein distribution normal at 33 minutes; high

molecular weight protein bands sharper and more visible
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di st?i baftherdyadiomhl at 33 minutes; high nol ecul ar wei ght protein bands
sharper and nore visible250rM taurine gel: protein distribution distorted
at 38 m nutes; high nolecular weight proteins |ess sharp than at 200mM

[ 0017] These results indicate that ?Mg]\hﬁ ghze gels all perfornmed adequately,
t he 200™M gel gave the cl earest pr% I B nds over the full range of

nol ecul ight and the | ..distortiqon of, the dye front. EXA E 2
To0cs] T, s PR i@t iR et bRl R AR sEEE ST hi n ¢ he
scope Ofinviehifor VAN 6lBratdd tadl. AGGREREMPRA, tiRSdels WereicastianmBlgel 1, the gels
were cast in slab gel electrophoresis cassettes of the sane dinensions

usi ng agleeBephosesistassatigepbihs same dingnsivas ssing aquaeuppetlamide/byoacadamde= 2. 6%

Thr g . L ai-ned g5 [15S70 0] I N ree

addl? i o%@ﬁ“%‘g%ﬁggn? 8ﬁn%§|§5§ﬁ %"ET?&%%C?S c%egg{%rﬁg&?}hseﬁ&a%ﬂm gl yci ne
at pH 6tdurin©aeplafs. & algbe additibeal kele coytp@sd Ibmde Tsis W], 8%aM aspargding eldy and
the remaining gels were stored for different periods of tinme at 370C prior
to use éB@mngalyma@ amid €-3. Oref sash ehthettwo dyres ob gels was useteimupediatsly ador age

t enper at,ur .A4C IS+t aglkl | g o r. 14 ays,
e s oo TO8 TSI ARRAGH D ETa ] R0 e AR Pt
37°C is equivalent to one month at the typical storage temperature of 4°C). The Tris-taurine
15  gels were stored for 14 and 18 days, respectively, and the Tris-asparagine-glycine gels were
stored for 8 and 15 days, respectively. The standard protein mixture was run on all gels in the

manner described in Example 1.

[0019] In all cases, the gels produced acceptable protein distributions, indicating that the

gels were stable during storage.

20 EXAMPLE 3

[0020] This example demonstrates the efficacy of the gels of the present invention at
different running voltages, including voltages exceeding 200V. As in Examples 1 and 2, gels
measuring 8cm x 8cm x 1mm were cast in slab gel electrophoresis cassettes using aqueous
acrylamide/bis-acrylamide solution with T = 10% and C = 2.6%, with 150mM Tris-HCl and
25  200mM taurine at pH 6.5. All gels were cast immediately upon combining the ingredients,
and used immediately after casting. To each gel was applied two complex protein mixtures,
one from soy isolate and the other from rat liver, together with four standards, each
containing a mixture of manufactured proteins labeled with different dyes and spanning a
range of electrophoretic mobility that encompasses the range of mobility of the proteins in
30 each of the soy isolate and rat liver samples. The standards were obtained from Bio-Rad

Laboratories, Inc. (Hercules, California, USA) bearing the general product name “Precision

7



stored for 8 and 15 days, respectively. The standard protein m xture was
run on all gels in the manner described in Exanple 1. [0019] In all cases,
t he gel s woadwassiaccept abl e protein distributions, indPcatisegowbmsest he

gel s we abl e, duri E 3. [002 i s exanple_d trates
Ry The o kBt SRR R R mA e B d RS Mo e Vi e

vol t age?RO’]!‘E?AN QIIQQH\&HH E@%SFESPM@@llngeﬁﬁ&%ns%s'ﬁérfgﬁ%@ét%oi’ @5%7/ém g€l s
measuring 8cmx 8cmx Immwere cast in slab gel electrophoresis cassettes

usi ng ageklenghhd0YV4RT.de//binfget eheth, ééo‘s’c(%}ﬂﬁ UMCIWIOtf geliengthDand AN C(S0 2. 6%
ith 15 T HCl t
e a0BrY seeCaHb ST EERE S Pt Aoy B3t Biejahsr imBen GGy S ety

casting chiﬁb&ﬁ@ﬁu Qgbr dMambep@hd Reket B@ff@&imin%&) @6:108a8h PurlTAr idfe@Sn TAHIE If r oM soy
isolate and the other fromrat liver, together with four standards, each

cont ai nbﬁ]@Wa m xture of manufactured proteins |abeled with different dyes
and spanning a range of electrophoretic nobility that enconpasses the range
of nobility of the proteins in each TBLRE4 soy isolate and rat |iver

sanpl es. The standards were obtained from Bi o- Rad Laboratories, Inc.
(Hercules, California, USA) AV REe {roduct nanme "PrecisionPl us
Protei n" standards. |dentical gezis I oa egﬁ:@ﬁi u|ldent| cal sanples were run

in the MNIPROTEAN |11 cell and in the TETRA Cell . ,lseparatlons was
performed at 200V (25 V/cm of gel |ength), ~300V 5T "gél" | engt h),

350V (43.75 VIcmof gel length), and 400V (50 V/cm of gel length). Run
times and final Velimer at ures Bimfllwei nner ImkaGbambért he QpiseChmbérer
chanber) and outer chanber (the | ower buffer chanber) for each run are
listed in Table Ipdpst ow. TABLE3p n\ari abl e Volyyage Test Resybés Fi nal
Tenperature Vol tage Run Tine | nner Chanber Quter Chanber 200V 32 mn 340C
290C 300V 22 mn 3407ch 36C 350V£ m n 52C 41C

47°C 36°C
350V 16 min 52°C 41°C
400V 9 min 60°C 35.6°C

[0021] The images of the gels run at 400V showed that the faster-migrating bands were less
10  sharp than the corresponding bands in the gels run at lower voltages, and a more visible
bowing of the bands in the center lanes relative to the outer lanes. Nevertheless, the protein
bands in each gel were clearly separated and identifiable and the distribution of the bands
across the gel was essentially the same in all gels. These results indicate that the increased
voltages allowed the separations to be performed in shorter run times without a significant
15  loss in resolution and without leading to an increase in buffer temperature great enough to be

detrimental to the gels or the separations.

EXAMPLE 4

[0022] This example demonstrates the efficacy of pre-mixed gel-forming solutions that
were stored for extended periods of time before polymerization catalysts were added. The
20  pre-mixed solutions were all aqueous acrylamide/bis-acrylamide solutions with T = 10% and
C =2.6%, and containing 150mM Tris-HCI and 200mM taurine at pH 6.5. Once prepared,
they were stored for different periods of time in an accelerated aging test by using 37°C as

the storage temperature instead of the typical 4°C. After the solutions were stored for their



400V 9 m n 600C 35.6C [0021] The inmages of the gels run at 400V showed t hat
the faster-mgrating bands were | ess sharp than the correspondi ng bands in
t he gel s woroswosBer vol t ages, and a nore visible bow mgTﬂfszollnmmamds in
the center lanes relatjve to the outer |anes. _ Neverthe|ess, pr%t ein

bands i AedgaedyEme penedse?-Qukof @ﬁ%@éﬂé& SEREIOS YRR IR afldled t%ﬁaﬂ
d' Stri b adh%hﬂfon §hd Ran dé’sﬁu{%g gﬁlglpﬁ{‘ﬁe | SlastHRR go; Sl%”}rshﬁhé%cﬁlhesc%&gﬁtr@ﬂ al l

el s. ese results in Qered vol'tages

S epar at TBB gels Wb tHeR d e dwdthi s3y 3d00dté efid Fatl vér sABS |e8iplitidinplesHf Uiteé be@pt | 0SS
inresolution and without leading to an increase in buffer tenperature

great enBigghsiondpeinRiusT standasds, ﬁ@lfuﬁ@t g0 ipthet e Rd §#Hat i ons. EXAMPLE 4

[ 0022] This exanpl e denonstrates the efficacy of pre-m xed gel -form ng

sol u§i oip@028hatTweidenti¢ab peld weos cast(ﬁlﬁhﬁiﬁdﬁpmdr@d&/sfﬁf storage dfehepr-mixed

pol ymeri zation catal ysts were added. The pre-m xed solutjons were all
agueous S%?lw,afﬁ%éh%g@lsgéﬁep piX epRoHPass afrﬁg (i (eqiivalent fo sixgpenths at 4§Cé>% and
cont ai ni n and, 20 t aur t hey
Nere st PEIFS et B birBRr HEAST P AL BT teallafur o P EER REFRE s ' by
using 3489, a%ér‘é&l@&%ﬂ%se& %P@%éﬂ-ﬁéﬁnéd%h@@%a%eﬁeﬁﬁs&aﬂ@'d?@éreﬁt@a@ie After the
solutions were stored for theirdesignated tine periods, 2.0nL of TEMED and

0. 5ng ohlthﬁ@hwmbardddedhet geladst afterttbrteclf deaol sts)uigetwewn lightedandilessshsr t i ng

sol ast i nt s neasu 8cm x eI s were then
[ oadfbd AR GypoR B ] B PO IOV 5HBTRE 2B BLSISHAPES! SOTGH ee of 1 he
"Precision Protein Plus" standards, and run at 200V in the TETRA Cell.
[0023] Two identical gels were cast and run after zero days of storage of

the pre-m xed solution, fourceWipPARIEHYEREKAMPE days of storage at 370C
(equivalent to six months at 40C), and two other gels after thirteen days

f st t t i
gl I ch; r g%\g\sgﬁ ﬁgﬂ%l ne %Ith& cif atn\?\g?fe ?scgg Frﬁn%%?ae}gﬁl%er%gxﬂeg%ﬁa "
al t houghmbhﬂytmamﬂsa«gal doneigeg taucias as ﬁifetcenjughte rah@énlymmtha)ﬁonsbxas agsideer e

i ghter _.and | es shar than .the S0 th S cast _after zer.o d s of
st or aget 1%%1980%??@}‘6 E’feﬁ T dgengipn ¥ PQ& att VECERAVBE EOTHOTUPISTH

exappl € tHeQHRALE S al@oRAlh TRPRNEEC1OF. &h %Elsﬁbﬂ!?é BineiWiSe RRAHOE t@fhobdIer the
conj ugate anpholyte with a gel containing taurine as the conjugate

anphol yprecedihg examples, and ezt wasdermulated, cast, and used, all within the same day (less

than six hours).
TABLE II

Gel Compositions for Comparative Tests

Gel of Invention Gel Containing Serine
Acrylamide/Bis-Acrylamide: Acrylamide/Bis-Acrylamide:
T=10%, C=2.6% T=10%, C=2.6%
75mM Tris 75mM Tris
200mM Taurine 200mM Serine
125mM Glycine 125mM Glycine
37mM HCI 37mM HC1
pH: 6.5 pH: 6.5

20 [0025] One of each gel was placed in the MINI-PROTEAN III cell and one of each was
also placed in the TETRA Cell (also of Bio-Rad Laboratories, Inc.). The standard protein



the scope of the present invention while the latter is within the scope.
The conpositions of the gels used are shown in Table Il below The gels
wer e ot hewoi2ew/issidnt i cal to those of the preceding exanpCediS2ang2®aeh was

formul ated, cast, and wi thin the sane day (less than six hqurs).
TABLE | [Migshyre ®3sen 4l R e @ﬂ%arr%?wdm?e‘gmegﬂ o CPRVBRINGH thssgels
Cont ai ni H&&?fﬂaﬂﬁud“?in&é 8Idieh ﬁiésenﬁ@ rcb{ﬁtéﬁﬁf%e%_lw%?é pept el i thAchy! am de :

T=I 0% C=2.6% T=10% C=2.6% 7 Tris ris 200mM Tauri ne 200TM Seri ne
125 chnrasp@ndmgrbkm@l}ndhm'auﬁﬂwmmﬁlmr@?gm HCO pH. 6.5 pH 6.5 [0025] One of
each gel was placed in the MN -PROTEAN | Il cell and one of each was also

pl aced ifpoid)e ThEIEAaH App@ﬁdeﬁ%e?éto Bho te‘ﬁ%@ “ O ‘GhO Exfeee%ch tdtended td BRagt andar d

pr ot ei nmxture was ran on al ge s in the manner described in Exanple 1. A
conpari sone of mptee’ @"@bﬁershmnbms andmadlaﬁatmqberbafmhlaﬁ“mmpr@@mm cont ai ni ng
gel wereg |l ess .wel, cors es ondi ng bands in t

Paur | ne. CORDATEny G CEIBAT o find Y SRR dppoiah RebBrdE et s v o
and " an'thafkiee fRedbn dﬁf@ﬂﬂ&@tép@ oFBRhenRNEostonAPAIR: riot EREUIAT. NAL] pRERNs] Seftent and
vari ations thereof such as onprises” and "conprising,” when preceding the

reci t at iappliesfions, 8né pther p@ilS&P@f@éﬁ?me&n@temﬁﬁ exiereia this specaficatioatare braelitidi ti on

of furt e ts,

pat ent e aes bt PR R iR R} LRRBY. AR PR Bia YRRy e PRURE S
speddf i eadtérta) ciédEhdreinedviny peior poirgadrdh an@imexplicitetaehipef this spdeifidation is
entirety. Any di scre&anc bet ween an?; reference material cited herein or

any pri dntengad tp he gesalsied in fvar ahthe fsachinedn finsnerifisation. « hiis inghdes A at i on i s
t end t
| ntenc e?]‘%ﬁ%’s c n@é\gééﬁeﬁl érﬂuﬁ@a‘f%&o&ﬁaﬁrﬁﬁoﬁ SELRL r r;ﬁ']t:ésg &ﬁ%ﬁ@@ﬁhlftﬂoﬁa i on.

This in I SCrepancy between an art-un nition of a
wor d or epplic@tde provitled inlé@fis speicifoatienx pf the isarhy wordot gerasel n t hi s speci fication

of the sane word or phrase. WHAT IS CLAIMED | S:
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1. A polyacrylam de gel conprising crosslinked pol yacryl am de, a buffer

sel ected fromthe group consisting of tris(hydroxynethyl)am nonethane and
bi s(2- hywioarwasBwel7) am no-tri s(hydroxynet hyl ) met hane, amrdTas2@opkmbyt e
selected_fromthe group consisting of taurine and asparagi ne. 2. The

pol yacr W%BBS Eé{‘g'MEﬁllﬁ‘m 1 wherein said anpholyte is taurine. 3. The

pol yacryl am de gel of claim 1l wherein said polyacrylam de constitutes from
abouj 4% to about 125% Wp&‘@rh&?fanﬁﬁe éei'cgm?ﬁ!sin f}rosgiﬂ&eﬁgbm%yl’a{nﬁ’i@b,dﬁmﬁ?ér of
claiml1l wherein said pol yaCrylam de cons |tu§es from about 4% to about 25%

by wei glstlegttd $raindithg grqupsainsistang ¢f tasfhpidrozymsthlyl) aaonetimstiandbeé2-f r om about

2%t 9 about 10% wei gh f sai ol yacryl am de, ,sai d te Is at a
concant PteaRe By R b Eors e DRttt g S aite st i ST o
f r omy abobfsifting dfeadiewhd Asfiragine. The pol yacryl am de gel of claim1 wherein
sai d pol yacrylam de constitutes from about 8% to about 15% by wei ght of
said gel, said acrylam de crosslinker constitutes fromabout 2.5%to about
5% by wei ght of sadid pdihgaekprabnade gelaf¢lamphshgrein sayl amaphalyfe igtaugne.
concentration of from about 150 to about 250nM and said gel has a pH of
from about 6.4 to.about I - ylan de: [ wher ein
sai glgel is a gragient Téléﬁ)gl 'a?wl%ﬁgﬁg%%%%ﬁ%lfla‘g% gg%%qggr%’%gﬁ%@%eentrati on
ext eddi vonstitwes fommi abbunto Y@ kbt AFYhowtightoflayidvgel.ght t o a maxi num val ue
that is within the range of about 12%to about 20% by weight. 7. A

pre-m xed solution for castin o for ol yacryl am de el ectrophoresis
gel , “said pre-ni xgd spllﬁ‘FiPBlVagwﬁPﬁ‘FlﬂS!g aftC floY’f%WnrfGIq IPPSY%’GYIQ di ssol ved
i N Wat egondiidtePEbM! BBRAE, 1O IR 5%y Weidht FEhM RNsHR £EASHldetstinkdri 1) @
buffer selected fromthe group consisting of
t ri s3 hydoustiputes frgin)abnutr29mnge hlzowé 16Wdybveightdfysdidpoyeichytamale) saad amplolyte is

4  at a concentration of from about 100mM to about 300mM, and said gel has a pH of from

5  about 6.4 to about 9.0.

1 5. The polyacrylamide gel of claim 1 wherein said polyacrylamide

2 constitutes from about 8% to about 15% by weight of said gel, said acrylamide crosslinker

3 constitutes from about 2.5% to about 5% by weight of said polyacrylamide, said ampholyte is
4  taurine at a concentration of from about 150mM to about 250mM, and said gel has a pH of

5  from about 6.4 to about 7.0.

1 6. The polyacrylamide gel of claim 1 wherein said gel is a gradient gel

2 with a gradient of polyacrylamide concentration extending from a minimum value of about

3 4% by weight to a maximum value that is within the range of about 12% to about 20% by

4  weight.

1 7. A pre-mixed solution for casting to form a polyacrylamide

2 electrophoresis gel, said pre-mixed solution comprising the following ingredients dissolved in
3  water:

4 (1) acrylamide monomer,

5 (ii) an acrylamide crosslinker,

6 (iii) a buffer selected from the group consisting of

7 tris(hydroxymethyl)aminomethane and bis(2-hydroxyethyl)amino-

8 tris(thydroxymethyl)methane, and

11



hydr oxynet hyl ) met hane, and(iv) an anphol yte selected fromthe group
consisting of taurine and asparagine. 8. The pre-m xed solution of claim?7
wherei n swioOdoevBBdryte is taurine. 9. The pre-m xed sol eCirars2ab/oeiosas m 7
wherein said acryl ami de ngnoner .and_sai d acryl am de, craosslinker together
consPitute from abbitanamrheoldes stlectod omihegroypconsisting of tyrieAnded sol uti on.
10. y§he pre-nm xed sol “%}2&?2@5&‘” aim7 wherein said acryl am de nononer and
saié acryl am de crosslinkertogether constitute from about 4% to about 25%
by wei ght of said pre-m xed solution. 11. The pre-m xed solution of claim?7
wher ¢i n sai d acryl8ani dé&hempossiikek®iutmandtcldimt7eshéreimsasbonpho?dte iotaatotit 10%
by weight of the total of said acrylam de nononer and said acryl am de
crosslinker. 12. The pre-nmxed spl ution of .cl,aim 7. wherein sajd anphol yte
is at a concentratton ﬁefpﬁiml’é‘??&#“t ) 72‘6%]‘3({?1 %{ﬂ\‘?pr']i@.ldefﬂ%n %- ni xed
sol ubi oRn@kai@ lasdylandidwbRYsSlidkes RigBthafd kAt o ABONRSY, @J\@boslazsi%a@rwéiﬁm gte
crosslinker together constitute from about 4% to about 25% by wei ght of

sai d3 pr eaidipretnixesd splution, sai d acryl ami de crosslinker constitutes from about
2% to about 10% by weight of the total of said acryl am de nononer and said
acrykam de crossl ijgker, i.d ' ration. of about
10 to about 30 0 z}ﬂr@%%%%ﬁ&ﬁoﬁedé%ls%hﬁ %Sr‘)lr&121232&1a£E Ig%d%fr?e(;)l{n% about
6.4 20 ahdwsiidAcHlandide cribdinkeetogtthecamelitutd foom abowtl 494 0 abowh @5 %iby weipht of
acryl am de nongner and said acryl am de crosslinker together constitute from
abou? 8SiPTHBYRd SPEMOBy wei ght  of said pre-mixed sol ution, said acryl am de
crosslinker constitutes fromabout 2.5%to about 5% by wei ght of the total
of sgi d_acryl am dq 1 onaR A Al RE o At Y BL BRShid M Al RRIdo aTRRA! V1 ©
is taurine at a concentration of from about 150MMto about 250vM and said
pr en? x edossitutes fromtebsu2% b afout A 0% tgbweighibofah¢ otz lvdeaid Acylaniide nkinemer

Elrg g‘cﬁéggsﬁqoléégr'y?a?nﬁg cr%lss inrl?er? wherein said acrylam de crosslinker is
1 12.  The pre-mixed solution of claim 7 wherein said ampholyte is at a

2 concentration of from about 100mM to about 300mM.

1 13.  The pre-mixed solution of claim 7 wherein said acrylamide monomer
2 and said acrylamide crosslinker together constitute from about 4% to about 25% by weight of
3 said pre-mixed solution, said acrylamide crosslinker constitutes from about 2% to about 10%
4 by weight of the total of said acrylamide monomer and said acrylamide crosslinker, said

5  ampholyte is at a concentration of from about 100mM to about 300mM, and said pre-mixed

6  solution has a pH of from about 6.4 to about 9.0.

1 14.  The pre-mixed solution of claim 7 wherein said acrylamide monomer

2 and said acrylamide crosslinker together constitute from about 8% to about 15% by weight of
3 said pre-mixed solution, said acrylamide crosslinker constitutes from about 2.5% to about 5%
4 by weight of the total of said acrylamide monomer and said acrylamide crosslinker, said

5  ampholyte is taurine at a concentration of from about 150mM to about 250mM, and said pre-
6  mixed solution has a pH of from about 6.4 to about 7.0.

—

15.  The pre-mixed solution of claim 7 wherein said acrylamide crosslinker

2 is bis-acrylamide.

1 16. A method for forming a polyacrylamide electrophoresis gel, said
2  method comprising:

12



16. A method for form ng a pol yacryl am de el ectrophoresis gel, said nethod
conprising:(a) storing a pre-m xed solution conprising the foll ow ng

i ngredi enwwe 2dieseioved in water: (i) acrylam de nononer, PCrigS2@n/02206¢/1 am de
crosslinker, (iii) a buffer selected fromthe group consisting of

tri sfhydr oxynet hyl(®asoHBES PHIAEXSlReIio8 ConRyigng Wy RgingEsdients

hydr gxymet hyld)é%@fv@&‘ﬂ?wat%f‘d (iv) an anphol yte selected fromthe group
consisting of taurine and asparagine, for a period of tine exceeding 24
hour§; (b) adding to sdi)dapylamides@on@néryt i on a pol yneri zation catalyst to
causg said acryl am de %nd acryl ani de crosslinker to polynmerize to forma
cros8linked pol yacryl afii@nafy!a0de ROSEBYEr ansf or m sai d pre-ni xed sol uti on
to aygel. 17. The net hqggogb@félsgleg@dm%@e%r&@éé,nggﬁﬁéo_glf of time exceeds
seven days. 18. The nethod of claim 16 wherein said period of tine is

bet wBen seven day drig(hgdrongmgtbahamibomeitase ard bis@-lofdrexyethylbtrindrer ei n sai d
periQd of tinme is behgﬁen Ontﬁ‘gpvn{hg and.one year. 20. The nethod of claim
16 wherein said pdRf@YIgryPethlinsthgpe #en six months and one year. 21. The
met hgd of claim 16 V\her(ﬂgnansin%oﬁﬁé sél&t&?frBﬁh_rtH@%m@b cOndigimesrahiR Hf from
about 1C to about 10C. 22. The nethod of claim 16 wherein said anpholyte is
taudine. 23. The nepdiegingf clai m 16 wherein said acryl am de nononer and

sai a%acryl amde crossld nker tocﬂ{elé 2%501%8‘“5“ tute fromabout 4% to about 25%

by W&ight of ‘Lt B HEHREF S8t
13 (b) adding to said pre-mixed solution a polymerization catalyst to cause said
14 acrylamide and acrylamide crosslinker to polymerize to form a crosslinked
15 polyacrylamide and to thereby transform said pre-mixed solution to a gel.
1 17. The method of claim 16 wherein said period of time exceeds seven
2 days.
1 18.  The method of claim 16 wherein said period of time is between seven

2 days and one year.

1 19.  The method of claim 16 wherein said period of time is between one

2  month and one year.

1 20.  The method of claim 16 wherein said period of time is between six

2 months and one year.

1 21.  The method of claim 16 wherein step (a) is performed at a temperature

2 of from about 1°C to about 10°C.
1 22.  The method of claim 16 wherein said ampholyte is taurine.

1 23.  The method of claim 16 wherein said acrylamide monomer and said
2 acrylamide crosslinker together constitute from about 4% to about 25% by weight of said pre-

3 mixed solution.

1 24.  The method of claim 16 wherein said acrylamide crosslinker
2  constitutes from about 2% to about 10% by weight of the total of said acrylamide monomer

3 and said acrylamide crosslinker.

13



24. The nethod of claim 16 wherein said acryl am de crosslinker constitutes
fromabout 2% to about 10% by weight of the total of said acrylam de
nononer awo 20eV@ds®er yl am de crosslinker.25. The net hod efCTaisadiwioi®saher ei n
said anpholyte is at a concentration of fromabout 100nM to about 300rMin
said pre-m xed solution. 26. The method of claim 16 wherein said acryl am de
nonofrer and sai d 26yl diicdectbedekglaipkkt whergi st arephpdyte s eted qoneeRtEHOnt 4%

t tof 37 : fabS 3] ' <2 d | ani d
r ool | mEERtL out FodHie @apS SoBNET T pRAe UeSE © 20 0h 20t e total

of said acryl am de nononer and said acryl am de crosslinker, said anphol yte
is al a concentratZibon dfhefmeihodbditaliimlDOvhrm salibadryld3tidevhomsrdersaid daid

-m xed |.uti h ffr b 6.4 1 b . 0. 27. Th t hod
O *cPal RFIBIHEFERHIL e RTOE RORGHEN 4Uhlp S8R0 I804 bl UriehCo TABLRF nier
togeg hermiﬁ&’c[‘;ﬂﬁlhﬁdﬂ, Saill AP RRAY ErolYferier &B@H&te’sﬁ%&){b&ﬁ'z%‘iobé%fouﬁ g@% plyr em xed

solution, said acrylam de crosslinker constitutes fromabout 2.5%to about

5% by weveyditt op fhetthial oiosaad awflagad admeonyéramid deidraondaeide anabskeked, sast y| ami de

crosslinke ai d_anphol yte i aurin once tion of .from abqut
Tsomit ¢ SappE s sthcanie o o Re i ateaft iR halMy indraid PSR 6. 4
t 0 apoutsofhitiBn haBa pHIRE iRt Ssht 6Y4 t6laBéuNol® wherein said acryl am de monomer
and said acryl am de crosslinker together constitute from about 4% to about
25% by wei ght of said prem xed solution. 29. A nethod for separatin
protéins in a |iqdi’d sdmginecthgd of dainy Hptberewsaid acaylamide merpreesapdissidng:  (a)
| oadi,ng hd . | &. | am o, COIDI.L Sl G i Nk
pol yhcr T8 SsflsRe eBuPLeorRife Ah dRaf s (O Ip At AgR e Uiftpre.
t ri s§hy ehiigay satition, sédanetmiida o@sittebd disRubss dronx Ysdun 2| 5pa s aktut 5 by
hydr oxynet hyl ). met hane, and an anphol yte sel ected fromthe group. consisting
of thur Myastied thedpat atfaibacrdamidesnonsmesind gaid agpilamige censslisesriidal acr oss
sai dz gel 2 i LS 10 AR t L i i i on
"ot o3 RERORR S il REOAGLRRI GO Bhéty 1INANPID SRUE2 AN bnd L4 B

6  mixed solution has a pH of from about 6.4 to about 7.0.

28.  The method of claim 16 wherein said acrylamide monomer and said

2 acrylamide crosslinker together constitute from about 4% to about 25% by weight of said pre-

3 mixed solution.

1 29. A method for separating proteins in a liquid sample by electrophoresis,

2 said method comprising:

3 (a) loading said sample onto a polyacrylamide gel comprising crosslinked

4 polyacrylamide, a buffer selected from the group consisting of

5 tris(hydroxymethyl)aminomethane and bis(2-hydroxyethyl)amino-

6 tris(hydroxymethyl)methane, and an ampholyte selected from the group consisting of

7 taurine and asparagine; and

8 (b) imposing a voltage differential across said gel to cause said proteins to

9 migrate through said gel at migration rates that vary with the mass, charge, or both of
10 said proteins and to separate into bands within said gel due to said varying migration
11 rates.

1 30. The method of claim 29 wherein said ampholyte is taurine.

1 31.  The method of claim 29 wherein said polyacrylamide constitutes from

2 about 4% to about 25% by weight of said gel.
14



said proteins and to separate into bands within said gel due to said
varying mgration rates. 30. The nethod of claim?29 wherein said anphol yte
is tauri €0 2810/088t9¢ net hod of claim?29 wherein said pol yagrosk@wioez®se
constitutes from about 4% to about 25% by wei ght of said gel.32. The net hod
of claim29 wherein said pol yacryl am de constitutes from about 4% to about
25% by wei ght of $3id Jdle mebedoladaip Ahivliercoy soukpalyaceylametestonstifutes fifomom

about 2%t ut, 109 wei.ght of. sai d .nol yacryl am de.. said.. holyte is
o a2 c ol AR HnotBEs B ne iRl SR BB e BV E R ' 5
pH o8 f poutaIet atoud10% b3BeaiEhtDfQaid PlyadRearmidt hat ahpldie® 2% wherein sai d
pol yacryl am de constitutes from about 8% to about 15% by wei ght of said

gel |, 4saiceneeatrpliomeldiEors abew) J0RrdM todhest PoQmMs and said geldies aptbof fremabeyt 5% by

wei ght of } yacryl am de, said anpholyte is taurine at a concentration
of f?om%aﬁ)%’?tbglfgoqm to about 250mMM and said gel has a pH of from about 6.4

to about 7.0. 34. The nethod of claim?29 wherein said gel is a gradient gel
wi thla gradi ent of33pol yihemydthod afclaion2®ewherain said ol yanylbmgie constitatesifioimum
val ue of  abq 4% b i,ght .to |axi pum val ye that is within the range of
abou 12%%&[“"}&1590%}10%%@3 Waipgt sidael FHE AHBHE SToSTRRFSSIE TR Sai d
vol t age adifTessit bitdut 5% by AEBPOMaiBRo1yRrARRMle, fRd YRIphSIyRES 1&iMneht P!

| ength. 36. The nethod of” cl alm 29 erein sald voltage differential is

f r on#t abeotcenGatian efbfiparh abGutidDmM preabouh YimMe hnd smd)gél. has a pH of from about

5 6.4 to about 7.0.

1 34.  The method of claim 29 wherein said gel is a gradient gel with a
2 gradient of polyacrylamide concentration extending from a minimum value of about 4% by

3 weight to a maximum value that is within the range of about 12% to about 20% by weight.

1 3S. The method of claim 29 wherein said voltage differential is from about

2 35 to about 75 volts per cm of gel length.

1 36.  The method of claim 29 wherein said voltage differential is from about

2 40 to about 50 volts per cm of gel length.
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