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I ntro d u Ctl O n Evaluation of capillary IEF versus conventional IEF techniques using the Beckman PA800 Resu ItS ;. + mAb was evaluated by GIEF

ProteomelLab system and Multiphor system was performed. Their methodologies are | for charge heterogeneity and Fa CtO rS |m p utl ng tO CI EF CI EF fu n CtIO na I Ityl S:

compared and the following results were obtained. e
pl determination

e Sample preparation Separatlon e Determine pl of Proteins in solution

e Simple, less time consuming e Differentiate between homologous proteins
e High throughput e Ampholytes - pH range / concentration - e Monitor process consistency

e Short capillary preparation should cover pl's of sample and give o Monitor process stability
time satisfactory resolution

e pH gradient is established via e Protein - Concentration - should be high e Obtain signature profiles

widely utilized in the biopharmaceutical Obtain signature pro
. . . . : : e Frotein cnaracterization
!ndugtry fqr the Chara_cterlzatlon_and | * N .E?JQ:ISSZE?& o enough to detect minor species, but should * Protein character
identification of protein-based biotherapeutics, | the cathode and anode » Sample - Composition

e Noisy baselines e Focusing voltage/Time - too short will lead to

asS We” asS in Stablllty StUdieS. ' " | | non-reproducible peaks - too long will lead to
' SGUFEE D'EISTII*IUHIEJI"I x,\ aggregation

reservoir reservoir ¢ fw"’”r'm e Selection of pl markers - Should bracket

Isoelectric focusing was initially adopted used - s Sample - mAb: 18KV focusing fo 6 min with 21 KV sample peaks
a gel-based approach; however, conventional Schematic diagram of cIEF Gel orofile of mAb Densitometric profiles of mAb band 1 and 4 neutral capillary

methods produced results of limited sensitivity

and resolution. _ _
Capillary isoelectric focusing (clEF) is a newer Methodolo g : + Equipment inexpensive pH gradiont s gonersted via cae 1Basic  Acidiol clEF versus Gel IEF
technique that separates amphoteric y

R = 0.9928 e Sample preparation
molecules along d Capl | Iary accordi ng to their polyacrylamide gels using a Multiphor Il system. The sample was diluted either 1:2 or 1:10 e Sample loading technique charge is zero - ’ Time Labor 4-8 hours in addition  30-60 minutes
. |

Isoelectric focusing is a powerful charge-based
analytical technique used in the separation of
proteins based on their isoelectric points. It is

MAD SN A

siaylew |d g €-€'6

A set of pl markers and a generic monoclonal antibody (IgG) were run on slab e Gel preparation Solutes migrates to a point where net ] ] Parameter Gel IEF clEF
with sterile WFI. The load volume is 5 L per well fora 12.5 g (1:2) and/or 2.5 g (1:10) to gel handling time

. : : L . . | | |
pl val ues, resu I ng In the formation of a loading. The gel contained a mixture of servalyte 3-10 ampholytes and were focused at * pH gradlenthlsl etstabllshed via e S —-— Ves
4000 V/hr. The gel was stained using Serva Violet and scanned/analyzed using Molecular carrier ampnolytes Automation No Yes

Stabilized pH grad ient_ Dynamics denstitometer e Positioning of anode and cathode Throughput Low High

can affect band migration
e Pore size

CIEF Offer'S many advantages over Parameter Specification | e Densitometer quantitation and

: : . . . . 0 0 staining characteristics can e . . .
Electrophoresis System Multiphor Il system (GE Healthcare) 0 W9 09 88 TR0 1D J Mobilization step applied pressure and voltage simultaneously to mobilize the

conventional gel'based techn IquesS includi Nng Molecular Weight Marker 3.5-9.3 pl markers (Sigma) Distance from Cathode (mm) affect analysis focused zones past the window for detection

Gels Serva Gels

automation, increased accuracy, and improved Stain Colloidal Blue Staining Kit (Invitrogen)

Cell Voltage 2400 Volts Basic Proteins

sensitivity, efficiency, and resolution of protein Power/Current 10W/10mA

V/hr 4000 max I Acidic Proteins

Se pa rat|0n . Temperature 10°C —FS
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- [ A clEF profile was obtained using a 56 cm neutral coated capillary with a UV detector set ° Werreeeasnzpl)izrzdebr; CIEI?;?(F)) aratons O n CI u S I O n
B at 280 nm on a Proteome Lab CE system; Sample proteins were allowed to reach their pl’s

. . . . . . . . . determine consistenc
In a two-dimensional separation scheme which utilized sodium hydroxide solution as the .I ! y .
e A consistent clEF profile is

bl andphosirc st a o spl wihon appledvlage o 1514 Preour s o Ao i an average The IEF profile from clEF method was comparable to the profile from

BECKMAN [ [—= —— analysis after focusing. pl of 9.1 and %RSD of 0.11 gel IEF, which suggests that the clEF method is accurate and may
BECKM L . N e Easy to achieve reproducible peak replace the ge| IEF
—" — W patterns '

e Focusing time can be optimized in Capillary isolelectric focusing with cathodic mobilization showed much
a single run : (pr s : :
Electrophoresis System  Beckman Coulter Proteomelab PA 800 Capillary Electrophoresis | hlgher SenSItIVIty and resolution than gel IEF. The other advantages include,

System fast method development, direct quantitation and short analysis time.
Neutral Capillary 90 um x 45 cm, 2" (Beckman Coulter)

ol Marker clEF 3-10 Protein Standards (Beckman Coulter) clEF also proved to be more effective and revealed promising feasibility in

Capillary Temperature 20°C pl Marker Standard Migration Time (min) pl ' '
s IN mS.
Sample Temperature B nerker Stans " P the analysis of complex protein systems
UV Parameters Wavelength — 280 nm; Data rate — 2 Hz; Filter — High resolution Caieie A I 34 83 591
Peak width — More than 25 B-Lactoglobulin A 40.77 5.08 13.86

Focusing Step 15 kV focusing (500V/cm) for 6 minutes, 0.17 minute ramping time CCK Flanking Peptide 58.97 2.75 13.81 AC kn OWIQd gements
Mobilizing Step 21 kV mobilization (700V/cm) for 54 minutes at 0.5 psi forward 13.93

S, A7 minuie mErsine Hine The migration times of the pl marker standards and their resulting pl’s are based P | ancaster Laboratories:
— ‘ on the calibration plot with an coefficient of determination (r°) value of 0.999. % RSD ' D ey : :
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Parameter Specification

Migration Time (min)

Proteomelab PA 800 CE




