WO 2010/ 088197PCT1US20101022056 HI GH PERFORM NG ELECTROPHORESI S GELS
W TH EXTENDED SHELF LI VES CROSS REFERENCE TO RELATED APPLI CATI ON

[ 0001] Thi | jon clains the benefit of United St

Pr ovi si onaﬁvggé)lleohfgﬁ%ppl ication 5 No. 61/147,557, filed anu§%§11°"£?°56
2009, the contents of which are incorporated herein by reference.
BACKGROUND OF THE I NVENTION 1. Field of the Invention [ 0002] This
I nvention resides in the field of polyacrylam de el ectrophoresis and
the 10 pol yacrylam de gels used in the el ectrophoresis. 2.

oo e Pt O NN L B TR GEHBRESS
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Prom nent anong pol yacryl BACKGROENDODF IHE ENVEdAIONat i ons is one
originally described by Laenmi, U K., Nature 227: 680 (1970), and
whi ch con;atrédT#?ls-IHCl as a buffer at pH 8.8. Unfortunately, gels
with pH val e s Weélﬂof'end to 25 hydrol yze over tine, even when
the gels are refrigerated. Hydrolysis reduces the mgration distance
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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 usefil 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(thydroxymethyl)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-HCl 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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WO 2010/ 088197PCT/ US2010/ 022056 resol uti on of separated proteins in
the gel is lost, and the ability to obtain useful analyses of protein
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[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



useful with uniform (non-gradient) gels of high concentration and
with gradient gels with high concentrati on maxi ma. [0007] By stating
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can be used; a prom nent and wi dely used acryl am de crosslinker is

N, N' - net hj0088k- Fheseeng bther fieturca) ahpedis) envhadvanthfisof #eripvauivnl ert egplained in
sinply "his. d‘*’?ﬁ?i acryl am de crosslinkers are ethyl ene-diacryl ate
(ED), " di al'1%f “tar ¥4 ani de (DATD), and

di hydr oxyet hyl enebi sacryl am de (DHBBA). [0010] The present invention
is applicable to polyacrylam de gels of a wide range of 30 porosities
but, as noted above, DETRIIEDDESURIPTIONOFYWHD INVENTIONI gh

concentrations and accor di ANIY PREFERRED BEMBODIMENTS h gel s
cont ai ni ng regions of high concentrations, such as gradient gels.

Accor g Ng[6009F OPPBEcriiaag®: defk it Aecodddnce WhE HiindbntioANSSREMEd bthe

acryl am dgolymerization 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  canbe 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



WO 2010/ 088197PCT/ US2010/ 022056 pl us crosslinker) concentration is
expressed in weight percent and referred to by the synbol T, while

the propor tygReRfossibPss! i nker to total nmononer is |ikewq@5phRsRsd
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from aboutm‘GEFHMe ydekpdute Fonhanl oneriths sepedamsyha®éut 100nM t o about
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(or trici H®L1] sThe edmma:tﬂtipngf wating ortdsparagindin thmgielranéin the pfeemiadaﬂyolﬁnimn
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the prior art, the pH of the nononer soglutign can be adjusted to the
desi r&d éﬁ@ég&amﬁe andFFpEraging. LAl ng 1s pieteish e SLysINe G5 tR¢ing mehen present, can

hydr ochl ourg 1@sdn@ent§aﬁbﬁ W 11 aa%hshgh%atrbs%u@ﬁi ﬂost%%eh w@sé otaipbOSRROT i C

acid, and glycolic acid. As needed, the pH can adjusted to a val ue
glycme 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 S0mM 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



WD 2010/ 088197PCT/ US2010/ 022056 within the range of 6.4 to 9.0. A pH
in the neutral range such as 6.4 to 7.0, for exanple, is preferred.

As present lywoGeR } ated, the best nodes of the inventi
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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.



EXAMPLE 1 [0014] This exanple illustrates the performance of
pol yacryl am de gels prepared with Tris30 HC1 and taurine within the

scope of ”\\rézbfﬁﬁﬁzﬁ&’f on, at varying |levels of taurine, 31461"/1%26‘{0?3920%

4C for 72 hours between prior to use in el ectrophoretic separation.
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were nore visi bbeMoirigd gel: Inoﬁhﬂqﬁot&mdhmﬁm@n&e@b AmbbddMctigiuod High gel :

dye fronts wavy at 38 m nut es and, th h nol ecul wei ght proteins
tBeFIRe %f hism bt

produced bands t hat mglepyat peigh A pot profiucy Fine gels
but still not fully focused
20 40 taurine gel: dye front distorted at 25 minutes, but by 48 minutes the dye front

was siraight 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



160mM taurine gel: dye fronts wavy at 38 mnutes, results simlar to
t hose of 150mM taurine gel 30200nM taurine gel: dye fronts and

protein di sgphpidlokan; normal at 33 mnutes; high mol ecul - M&hLeRN22056
protei n bands sharper and nore visible WO

2010/ 088197PCl REXOYCArgRRESE me@mMistibrtionaligjerted ad 88 tramriesy highmidetulaon
distorted at 38 m nﬁ, &+ rQ{egl@léEQkaa%lh% %’\fd proteins | ess sharp
5 th

than at 200nM [ 0O ese resu ndi‘cate that while the gels all
per f or med uately, the 200 gel.. gave the clearest protein bands
over the {(ﬁﬁlﬁiﬁr gﬁi‘ﬁ? IB?”EJ‘FrH}déC@Eﬂt 7 iieghit sdhdll permedadeanntslyothe 2ERMBL g5l
the dye fgonithe EXAMElpEotdin HBRERIverithl SulPARP, SndlScular SRELH: abd TR 18kt ¥oRfon

pol yacrylam de gels within the scope of the invention in an

accel e? at 8fthedye froms i n Exanple 1, the gels were cast in slab gel

el ectrophoresis cassettes of the sanme di mensi ons usi ng aqueous

acryl am de/ bi s-acryl am de 10 solution with T = 10% and C = 2. 6%
Three gel s contai ned 75nM Tri s- HC1 ﬁa%ﬁp]ggiyl taurine at pH 6.5; three
addi tional gels contained 75mM Tri s- , nM aspar agi ne, and 300nM

gl ycine a 6 1R: f: - - 5 -
i mredi at e!oy{ﬁghnd t Séa%yea gilsn?%%ﬁglg% %tru%? eﬂ@{%ﬂ%ﬁl{i g%elg%@gﬁﬁf%égglf%l S
of time atnveRt®npnianrcdeteratedtesto fe inlHyample 37 Meigslsecur seal iastabtgel one

I5gel's et BoiPEPiciR eaptts B g HER BapirloP it tpbypor iy hB Hen inice
Tri s- &@ pasdgiorewigh Yei 103 gl € =6%. Thiee @els contaiBe@NSnYUSTHEME] and 200mM
respectively. %tgﬁi{%%a dar gi.rotei n mxture was run on all gels in the

manner deZ3¥PPH nal gels exptaipgd AmMcEisedCl 8Rm M adparaginggade d

accept abl eo@Kt By it SH 6. DUOhOBBoach BEHE &b %3%535 E6del AR 3] SnMBlifely and
stabl e during storage. 20EXAMPLE 3 [0020] i s exanple dermnstratyes
t he ef fi ctheyerfininggelyorese sore ey differsutrperipdsaditiniecat 341C phidrite nenfone day at

running v es.. including vol s.exceedi ng 200V. As, in ples, 1
ina o e O ERIRG Ben SouBal BORRREPGE: Hwerte phl aithe 1R teurind

el ect 19phgdiesiefe sERES R 1B And! B8 B AAMROUIRGRY HRMRSkPIrSeiAC bt AT iodE

Sol Ution BithT 300 and & = g Aot 1o T |§p‘1% a%k%gzobﬁyﬁiﬁ

taurine astogsgfer SandA 5| days|respartivalye dde stapsasd peaten pixipesivasaih papk gels inethe

i ngredi enfSpn@adscHEEfin \ofely after casting. To each gel was
applied two conplex protelrn mxtures, one fromsoy isolate and the

other fro iver, tqgether wth foyr .standards, each. gontai ning a
i xtur e of0ONh e B s PaodtoracaPltpIR PRI R PR e R i eah e
spanni ng gels aegstbie @irdglstogspaoretic nobility that enconpasses the
range of nobility of the proteins in

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 I 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-HC] and

25  200mM taurne 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



30 each of the soy isolate and rat liver sanples. The standards were
obt ai ned from Bi o-Rad Laboratories, Inc. (Hercules, California, USA)
bearing t heaygapghddioProduct nane "Precision WO CT/US2010/022056
2010/ 088197PCT/ US2010/ 022056 Pl us Protei n" standards. |denti ca]l gel's
| oaded wi Fipsifietnn sgahdadgrdlenicalgels lpadediwithtidentivhlNrmpROWMEINN il the MIINI-

and in th | S rf.or 2 V/ of
gel | engt %}&ﬁ%ﬁ?%\l ?%ﬁgﬁn@la@?ﬁg‘g Idgﬁ‘e %gﬁeﬁ%t%ngggiﬁ%r%ggga%% 2? @é%l? of
![engt h);[ gakie@lﬁ)ﬁ@(ﬁp(’a’vlchoﬁf ?r%l Iehgtlggtalsov gf&ﬂﬁb V‘;chﬁS@Ic]ﬁngn%n?hd g&ov (50
enperat uges o e i.nner cha u r r

out or - ohatGar of efl Sedllo R up GRES AL AP BHR T RRoF (e e e
Tabl e 5 beh@iber)lABldater cianbeR pthe1ovRk bage chasberRRs YhdhSrun afel RGN in Table I
Tenperatui)gloxol tage Run Tinme | nner Chanber Quter Chanber 200V 32 min
34C .

TABLE I

Variable Voltage Test Results

---------- Final Temperature----------
Voltage Run Time Inner Chamber Quter Chamber
200V 32 min 34°C 29°C
300V 22 min 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



29C 300V 22 nmin 47C 36C 350V 16 nmin 52C 41C 400V 9 nmin 60C 35.6C
[ 0021] The inmages of the gels run at 400V showed that the

faster-m gr\ﬁbizﬂ?m@ﬁgﬂs were | ess 10 sharp than the corr 13822056
bands in the gels run at | ower voltages, and a nore visible bow ng of

t he bands desigrialee toeepariods, 2hd. ofIEMEDend 6.5utpeofd\RSewere adésl to milliliter of
Nevert hel ess, }h,e protein . i i ;
each solution, and the resulting solutions were cast into gels measuring 8cm x 8cm x Imm.
The gels were then loaded with soy isolate and rat liver samples plus samples of three of the

“Precision Protein Plus” standards, and run at 200V in the TETRA Cell.

5 [0023] Two identical gels were cast and run after zero days of storage of the pre-mixed
solution, four other gels after six days of storage at 37°C (equivalent to six months at 4°C),
and two other gels after thirteen days of storage at 37°C (equivalent to thirteen months at
4°C). The results in all cases were well-defined bands that were visually differentiable,
although the bands on the gels cast after thirteen days of storage were lighter and less sharp

10 than the bands on the gels cast after zero days of storage and after six days of storage.

COMPARATIVE EXAMPLE

[0024] This example compares the performance of a gel containing serine as the conjugate
ampholyte with a gel containing taurine as the conjugate ampholyte. The former is outside
the scope of the present invention while the latter is within the scope. The compositions of
15  the gels used are shown in Table Il below. The gels were otherwise identical to those of the
preceding examples, and each was formulated, 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 HCI
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



bands in each gel were clearly separated and identifiable and the

di stribution of the bands across the gel was essentially the same in
all gel's. Tpeseofssytts indicate that the increased vol tReEss#MoloNES
the separations to be performed in shorter run tines wthout a

si gni fi camixtwge Waswmion atlesh|intheonaranddestrited in Ekaaple rhg A epmmarisaroofabesgels

in buffer ture en etri t Ot

he separ AT ORCo Al S RIEI hrle? R El TR B s o B din e
ef fi cacy abrrpgpendinygbshdgéd theaautinagostainitig gghs t hat were stored for
extended periods of time before polynerization catalysts were added.
The 20 pr qﬂm%e%%@ d!&xhl@@gpéﬂﬁé@héétb tﬁgth%‘ﬁblsa Sl Yl 84dRi iR ARIIMS afthdle
solutions with T = 10% an % and contal ning 150nM Tri s- HCl
and 200nmM“pReeT] rn@reat ThyHegn Sconamise” prdeysaiptens thareqf sugl @ “sowpaepst and

as. the. st or g Divhi edehe e RERRIE FaSiop A AEPIEE. sndiBielfo il

sol ut i ons thw fle ﬁdmoadaf fuathet ftepsror elAMeARTOINBANNABPGH eISRARA/ AADARALS, patent

Lo I T b MR R el eiod Mo Bt PR Moo RGeS BT

i nto gel s inGRasdidtdBerSiaByXe Bt Xinkheh enthéy Jah§ di@@ﬁeﬁaﬂc?%@t&e@ﬁ@ﬁﬂreﬁr&rﬁe
soy |soI ate and rat liver sanples plus sagl es of three of the

" Pr ecil8i omatsri eited horgig or %ftymaﬁ@sn > zepeer] xphgbigasiing pfthipsmification is
Cel | . 5[ 0GZ3laed WPnd fé@&%cfﬁl fl&ﬁ'b?ﬂl\eﬁ%zﬁhﬁl h?égge& E'ati%?nt §hisafdifd d@g%{? of
storage of the pre-m xed ution our ot er ‘gels after six days
st or age atdissml(ce'dl@t\mn@martﬂmdgﬂmowlrdcﬁmtsomf acW;)rd opplrasevmdatdedinitige| s
after thir e uivalent.to thirteen nonths
at 40). ;‘é&?&fuﬁ %ﬁ;d@é " tﬁg asféc”&I gthg %1 Hglfd ﬁé’araﬁands that were
visually dlfferentlable, al t hough the bands on the gels cast after
thirteen days of storage were lighter and | ess sharp 10 than the
bands on the gels cast after zero days of storage and after six days
of storage. COVPARATI VE EXAVPLE [ 0024] This exanpl e conpares the
performance of a gel containing serine as the conjugate anphol yte
with a gel containing taurine as the conjugate anpholyte. The forner
is outside the scope of the present invention while the latter is
Wi thin the scope. The conpositions of 15 the gels used are shown in
Table Il below. The gels were otherw se identical to those of the
precedi ng exanpl es, and each was fornul ated, cast, and used, al
wi thin the sane day (|l ess than six hours). TABLE I
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Gel Conpositions for Conparative Tests CGel of InventionGel Containing
Serine Acryl am de/ Bi s- Acryl am de: Acryl am de/ Bi s- Acryl am de: T=10%
C=2.6%0=10% C=2.6% 75nM Tri s75nmM Tri s 200nM Tauri ne200nM Seri ne
125mM d yci nel25mM d yci ne 37mM HC137mM HC1 pH 6. 5pH 6.5 20 [ 0025]
One of each gel was placed in the MN-PROTEAN Il cell and one of
each was al so placed in the TETRA Cell (also of Bio-Rad Laboratories,
Inc.). The standard protein WD 2010/ 088197PCT/ US2010/ 022056 m xt ure
was run on all gels in the manner described in Exanple 1. A
conparison of the gels showed that m d-range bands in the

seri ne- cont aWwiRADIDELAIMERIS:ess wel | defined than the correspondi ng
bands in the taurine-containing gel. [00261 In the cl ains appended

hereto, the Y &4 ﬁya;:n lamﬁfgdel ) 'sﬂxé@m%ﬁﬁ@d b&% gflﬁﬁ!l ta%uﬂﬁ@é]ec?ed e or

nore." The term "Cofmpris riations reof conpri ses"
and "conpri sth§gromp 99?1@?1‘“9P@Eﬁ@dﬁﬁﬂlﬁ@’lk’éﬁm@ﬁ]@bwd(B!S(za step or an

el ement, ar ehjrcﬁix@élﬂ!ﬂ?)dmlne nﬁEﬁ@E&oﬁﬁ&Ehyl)rﬁi&ha%GQhJ dnQRpRfiytd déletiBefiorsthePS Or
el enents is l;())tlona an not Al patents, patent

appl i cati ons SPHhPBYREP tﬁ’&ﬂ??@ﬁ%"ﬁ“?'@?er ence materials cited in this

specification are hereby incorporated herein by reference in their
entirety. Ang Thesdympimide shlat viaien! wirycir seidemphobs is taurine,

3. The polyacrylamide gel of claimn 1 wherein said polyacrylamide constitutes from 4% {0
25% by weight of said gel.

4. The polyacrylamide gel of claim 1 wherein said polyacrylamide constitutes from 4% (o
25% by weight of said gel, said acrylamide crosslinker constitutes from 2% to 10% by
weight of said polyacrylamide, said ampholyte is at a concentration of from 100mM to
300mM, and said gel has a pH of from 6.4 t0 9.0.

5. The polyacrylamide gel of claim 1 wherein said polyacrylamide constitutes from 8% to
15% by weight of said gel, said acrylamide crosslinker constitutes from 2.5% to 5% by
weight of said polyacrylamide, said ampholyte is taurine at a concentration of from

150mM to 250mM, and said gel has a pH of from 6.4 10 7.0,

6. The polyacrylamide gel of claim ! wherein said gel is a gradient gel with a gradient of
polyacrylamide concentration extending from a minimum value of 4% by weight to a

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

* 7. A pre-mixed solution for casting to form a polyacrylamide electrophoresis gel, said
pre-mixed solution comprising the following ingredients dissolved in water:
(i) acrylamide monomer,
(ii) an acrylamide erosslinker,

(iii) a buffer selected from the group consisting of tris(hydroxymethyDaminomethane and
bis(2-hydroxyethylamino- tris(hydroxymethyl)methane, and

11



10material cited herein or any prior art in general and an explicit
teaching of this specification is intended to be resolved in favor of
the teaching in this specification. This includes any discrepancy

bet ween an art-understood definition of a word or phrase and a
definition explicitly provided in this specification of the sane word
or phrase. WHAT IS CLAIMED IS: 1. A polyacrylam de gel conprising
crosslinked pol yacrylam de, a buffer selected fromthe group

consi sting of tris(hydroxymethypam normet hane and bi s(2-

hydr oxyet hyDam no-tii s(hydroxymet hyl ) net hane, and an anphol yte

sel ect ed fr ofivianemphobigreleaisiont thagowpfcotsating o euamdndspeagigl ne. 2. The
pol yacryl am de gel of claiml wherein said anpholyte is taurine. 3.
The pol yacr yBdlihe des-rgjedd slfitioplofilaim T whissinshih amsphiolitepohyiaer yl ani de
constitutes from4%to 25% by wei ght of said gel. 4. The

pol yacryl ami derhgEﬂe-nﬁied%lﬁlﬁomo@clM@rv.%:@m%ﬁﬂ Ql:rﬁﬁﬁﬂ@ﬁc[n)ﬂﬁa@r%&iﬁ]dconﬂ Itutes
from4%to 25% by wei am de_ cr.osslinker

constitutes F‘Fﬂ?ﬁ“é%‘?%‘ %‘%gs ef:ﬁ/é*isgme ﬁagﬁ*'sfatpgg%ég‘fa@m sgiiptsanizedyi g

anphol yt e i ssahitioh. concentrati on of from 100nMto 300nM and sai d gel
has a pH of from6.4 to 9.0. 5. The polyacryl am de gel of claiml

wher ei n sai d,pgjy ﬁg F%Jﬁ?g}hﬂ%n Sf‘%ﬂﬁﬁ b LHLES sdid a%IH?tl %@e cQsshind g%gﬁ}.‘ﬁ ght of

said gel, said ac e crosslinker const P om o 5% by
wei ght of safr@rné%lty%yxmhd@f thedeipldt epirrisolapids nogoreen endispid agylampide
concentrat i Ogo&finkes om 150nM t o 250nM and said gel has a pH of from
6.4 to 7.0. 6. The pol yacryl am de gel of claiml wherein said gel is

a gradient g t h a d| e aeryl am de. concentratig

ext endi ng frngTEA ‘{?ﬁ?ﬂfted 7@8‘3 éﬂ} ﬁ“@ﬁl?]ytfﬁaba%?l‘tfﬁlﬂ? al ue
that is vvithrromtlmmaerﬁg@an 12%to 20% by weight. 7. A pre-m xed
solution for casting to forma polyacryl am de el ectrophoresis gel,

sai d pre-m xefd tiol a8 so@L{?GiPEﬂ cﬁ"inﬁ'@ whit€in 5 dAMLAR rloREh L HlaaRES

di ssolved in water: (I acr | am de nononer, (11) an acrylam de
crossl i nker, acrb(l?riﬂflacf%?sl FREE %réprété%éwmr‘*dh@? ve DYy Vel olsaid sTeqrikedy  of
tris( hydroxygfmtfeyDamhdaﬂﬂmmgu@ﬂdomtﬁ(es?ﬁmmwm%tﬁsr)ﬂa@mdmmtotal of

tris(hydroxyne gg;eg{ (ﬂs % é te s cted fromthe
group consi st anJ eé:'l?r“?’?% 3id %%1 Tgéfrﬁsgp&er Said ampﬁo}ﬁe 15ata
concentration of from 100mM to 300mM, and said pre-mixed solution has a pH of from
6.4 to 9.0.

13. The pre-mixed solution of claim 7 wherein said acrylamide monomer and said
acrylamide crosslinker together constitute from 8% 1o 15% by weight of said pre-mixed
solution, said acrylamide crosslinker constitutes from 2.5% to 5% by weight of the total
of said acrylamide monomer and said acrylamide crosslinker, said ampholyte is taurine at
a concentration of from 150mM to 250mM, and said pre-mixed solution has a pH of
from 6.4 to 7.0.

14. The pre-mixed solution of claim 7 wherein said acrylamide crosslinker is bis-

acrylamide.

15. A method for forming a polyacrylamide electrophoresis gel, said method comprising:

(a) storing 2 pre-mixed solution comprising the following ingredients dissolved in water:

12



8. The pre-m xed solution of claim?7 wherein said anphol yte is
taurine. 9. The pre-m xed solution of claim7 wherein said
acryl am de nononer and said acryl am de crosslinker together
constitute from4%to 25% by wei ght of said pre-m xed solution. 10.
The pre-m xed solution of claim?7 wherein said acryl am de crosslinker
constitutes from2%to 10% by wei ght of the total of said acryl am de
nononmer and said acrylam de crosslinker. 11. The pre-m xed sol ution
of claim7 wherein said anpholyte is at a concentration of from 100nM
to 300nM  12. The pre-m xed solution of claim?7 wherein said
acryl am de mipemeimidndonsatl acryl am de crosslinker together
constitute from4%to 25% by wei ght of said pre-m xed solution, said
acryl am de c(iDsesharyikede gosgkert utes from 2% to 10% by wei ght of the
total of said acryl am de nononer and said acryl am de crosslinker,

sai d anphol y{i8) 4 utfenselocteddrprethy srepiconsistifs of sty oMby inoshemeand sai d
pre-m xed sobPyRibytrorngdiyRaming- i(hydronymethy)meghage,gnd 13, The pre- i xed
solution of c¢laim7 wherein said acryl am de nononer and said

acryl anmi de cHYSBEFAISTC Ste{?@}%j(fﬁ@?th"c%fﬂ@tcf’%stﬂ%g HiyriRegd £8985%, by wei ght

of said pre-m xed ﬁtutlon q%glacrylanlde crosslinker constitutes
from 2. 5%to %’W ‘i“@‘hetxcecﬁ?mq 1dPEt al of said acryl am de mononmer and

said acryl am,de, grassl nk d a

concentr at i g&‘é{ﬁ 0 sald 501’:1 ?é;@;ffhgn éa? y%tqg gllﬁg&%al ’ﬁ;lzjnufle  on has

a pH of frOmth re tIi'aQJsf sald Qluf?({rﬁo Utl n O a' m 7
wherei n said amyl am de Tnker sacrylanlde 15. A net hod

for formng 3.8t M@tﬁédydfélgﬂxﬂﬁ “@Llex%ﬁrsz{l@pé?ﬁﬂ 8&in® 8&Rkds &34 ghysret hod
conprising: (a) storing a pre-m xed solution conpr|5|ng the foll ow ng

i ngredients ol v i de nono ii) an
Loy Tarm e of bab g or ety 5 iiginsid pespS Cibar itreet BRI bt By
consi sting ofeat.ri s( hydr oxymet hypam nonet hane and _

bi s(2- hydroxyet hyl )am no- tris(hydroxynethyl)nmethane, and (iv) an

anphol yte sej @%@ﬂetﬁgmﬁ,nﬁ SHLAYR sﬁ@ﬂe’?ﬂoé bt el 1§lfen$e@z¥£de AR nt@ A one

asparagi ne, for a period of tine exceeding 24 hours; (b) adding to
said pre-m x&@"“solution a polynerization catalyst to cause said
acrylam de and acrylam de crosslinker to polynerize to forma
crosslinked paTyiemythairss deimaisdvhk@intsii@paeioy of tiiiSHetremn S:amohtRrnet éiexed
solution to a gel 16. The nmethod of claim 15 wherein said period of
time exceeds’%6ven days. 17. The nethod of claim 15 wherein said

period of tinme is between seven days and one year.
20. The method of claim 15 wherein step (a) is performed at a temperature of from 1 °C

to 10°C.
21. The method of claim 15 wherein said ampholyte is taurine.

22. The method of claim 15 wherein said acrylamide monomer and said acrylamide

crosslinker together constitute from 4% to 25% by weight of said pre-mixed solution.

23. The method of claim 15 wherein said acrylamide crosslinker constitutes from 2% to

10% by weight of the total of said acrylamide monomer and said acrylamide crosslinker.

24. The method of claim 15 wherein said ampholyte is at a concentration of from 100mM

to 300mM in said pre-mixed solution.

13



18. The method of claim 15 wherein said period of time is between one
nmont h and one year. 19. The nethod of claim 15 wherein said period
of tinme is between six nonths and one year. 20. The nethod of claim
15 wherein step (a) is perfornmed at a tenperature of from1 Cto 10C.
21. The nethod of claim 15 wherein said anpholyte is taurine. 22.
The nethod of claim 15 wherein said acryl am de nononmer and said

acryl am de crosslinker together constitute from4%to 25% by wei ght

of said pre-m xed solution. 23. The nethod of claim 15 wherein said
acryl am de crosslinker constitutes from2%to 10% by wei ght of the
total of sai ds.atﬁcmbtacmicdelamnmmremaﬂdia@ﬁirﬂdaﬁﬁnyhamhdﬁlmgﬁsﬁdenker.

24. The net hod cl ai.m 15 e | is at
concentrati oﬁmf)s rto ﬂ’fb‘ﬁ) W{? ﬁ b§’a| ﬁ%&fsmdrﬁw"mdw uﬁl'fm 1’on. 25.

The net hod ofsaldzacailatnlc!@mﬁek@pwstg@tpmﬁm%ytoalﬁ%d:e waighiofithe toaahelf ssidi d

acryl am de cL@ashiitWsdontPR8 HE L tcl'cIsHﬂ]fer s&@%ﬁh&?y‘e% A3% by wei ght
of said pre-m Xxed solution, sai acr | am de crosslinker constitutes

from2%to 169FBmerhHe™ b@m%*@ BP%MWW%W BirgtprighEePieHeRer and

sai d acryl ansde «.0ssl i nker, said anpholyte is at a concentration of
from100mMMto 300mM and sai d pre-m xed solution has a pH of from6. 4

to 9. 0.' 26. I{] Tnd's etpo% of Ol]c 1f'nClIS wh@?el‘gi%ax er]aemlcrlle nsman;:om%r apé %%d%c%gguﬁ;m noner

and said acr de crossii nKer cons to 15% by
wei ght of saplldsspml@nmeﬂedcos&sm ﬁl@nﬁ% s:a1|5%b 'aoweggllfenﬁan@remsémlwmr

constitutes Eaﬁ@éﬂy%uﬁ?@c?o@s]ﬁ?&@éﬁsm@cb% Dby 1% ﬁﬂv&&% t QimeSAh1dr @r y! am de

nononmer and sai d acryl am de c¢rosslinker, said yte Is tautine at

a concent r at FSHEfe ’Tl?rl?fﬁe’iaﬁéﬁﬂ%ﬂ eglepdserasslinkre S%‘ﬁ?’ﬁphﬁ]ry@ HAWEgaio| ut i on
has a pH of tdnediritiod of Hond 1 WmdPt6.2500kE, sa®iabe-AfxedCdonition b a phof i Sai d
acryl am de ngggrcp@ and said acryl am de crosslinker together
constitute from4%to 25% by wei ght of said pre-m xed solution. 28. A

met hod for separating proteins in a liquid sanple by el ectrophoresis,
sai d met hod &b6ipsrghadg! claifal whosidistigacsdinddenonpiner aphiais agrylamide

pol yacryl am ggssGiler (6HRF dofdiinGe £dnPH5 td B3KAL RELYAREHV IR A€son@oRUf f er
sel ected fromthe group consisting of tris(hydroxynet hypam nomet hane

amphol vt 6 SePb AP KERAMETLS N oG THE CoCPoRIPrRG S

aspar agi ne; emgrisifd) i nposing a voltage differential across said gel
to cause said proteins to mgrate through said gel at mgration rates

that vary wi Ea?lo&:h% sg?a%%plé:&% lyagflaxﬂlu QL by Q;mpﬁﬁfclléjcr&'élgﬁ(&’ ns and to

separate into bands wit €10 sald varying nigration
rates. 29. TRYYARRE Wfféqsélie‘fﬁd priheseieforsifirg AAnphol yte is tanine.

tris(hydroxymethyl)aminomethane and bis(2-hydroxyethyl}amino-
trs(hydroxymethyl)methane, and an ampholyte selected from the group consisting of

taurine and asparagine; and

(b) imposing a voltage differential across said gel to cause said proteins to migrate
through said gel at migration rates that vary with the mass, charge, or both of said

proteins and to separate into bands within said gel due to said varying migration rates.

29. The method of claim 28 wherein said ampholyte is taurine.
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30. The nethod of claim 28 wherein said polyacryl am de constitutes
from4%to 25% by wei ght of said gel. 31. The nethod of claim 28
wherein said pol yacryl am de constitutes from4%to 25% by wei ght of
said gel, said acrylam de crossliriker constitutes from2%to 10% by
wei ght of said pol yacryl am de, said anpholyte is at a concentration
of from100mMto 300mM and said gel has a pHof from6.4 to 9.0.

32. The nethod of claim28 wherein said pol yacryl am de constitutes
from8%to 15% by wei ght of said gel, said acryl am de crosslinker
constitutes from2.5%to 5% by wei ght of said polyacryl am de, said
anphol yt e i s30.8be metgodaif clainciBrvdeninrsat pdyrcogfamide oonslib@niidnt 490 REGWYy and
said gel has g gf‘}ldf&gd fom6.4 to 7.0. 33. The nethod of claim28
wherein said g gr adi ent gel with a gradient of polyacrylam de

concentration extending froma mnimum val ue of 4% /gf wei ght to a
maxi mum val uél-tThemethad ajpleiry 38 vthewinsgih pdvapylamidpcenstitptonfan 4% 25ty 34.
The met hod ofveighidF §%d%B1, WIEAcB TdhiEatd@sividr EagRuiel (foherentidR by weightom 35

ERAREISK R A T U

| engt h. and said gel has a pH of from 6.4 to 9.0.

32. The method of claim 28 wherein said polyacrylamide constitutes from 8% to 15% by
weight of said gel, said acrylamide crosslinker constitutes from 2.5% to 5% by weight of
said polyacrylamide, said ampholyte is taurine at a concentration of from 150mM to
250mM, and said gel has a pH of from 6.4 to 7.0.

33. The method of claim 28 wherein said gel is a gradient gel with a gradient of
polyacrylamide concentration extending from a minimum value of 4% by weight to 2

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

34. The method of claim 28 wherein said voltage differential is from 35 to 75 volts per

cm of gel length.

35. The method of claim 28 wherein said voltage differential is from 40 to 50 volts per

cm of gel length.
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