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Introduction Comparison of Bonded Phases for Protein Mixture Separation
* The current work focuses on the effect of bonded phase chemistry and gradient 1 2 - MP B — ACM = 0.1% TEA 1 . MP B —50/50 ACN/nProp +0.1% DFA Seven proteins were separated by a fast gradient elution method at 60°C. Figure 1
elution wvariables in high resolution separations of proteins and monoclonal 3,2 26.51%B 532 30-45% B compares the bonded phases under standard protein RP-LC conditions of ACM and 0.1%
antibodies (mAb’'s). 3.2 g 7 trifluoroacetic add (TFA). In Figure 2 the omeanic eluent has been changed to a mixture
« The creation of silica based SPP with a wide pore size (HALO® 10004) have helped 1 4 6 Rs, . 7 RS, . 'I'T mixure _'I'f 5_|:!-'r5f|:' ACN/nProp, ?ﬂ'j the addic modifier has been changed 5 D.lfh’:
address challenges in the reversed phase separations of large biomolecules I : o 11 ' difluoroacetic acd (DFA). A companson of ACN + 0.1% DFAwas run but notshownin this
( 50,000 MW) . Diphen?l : J\_L . precentation. Similar results in recards t© retention and selectivity were seen.
- ; , SRR Y 1 : - o - - PR -
» Separations run on the HALO 1000A C4, ES-C18, and Diphenyl bonded phases are :.:'f ) = E'.EIE'IMW chan__gnﬁ 5 EFJE.EIﬂE DRI PSS we O th_n:uugh RICE o e S
" i Rg Rs mobile phase manipulation [See peaks 4,3 and 6,5). In Figure 2 n-Prop and DFA
u:u:rmpajr_ed for u:hru:rm_atcrgraph||:_perF|:rrman|:E. ] ) ﬁ a ?3'3 3 E:"E' Rs 332 RS 7,6 decreased overall retention time of proteins and the gradient was adjusted o ensure
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have been well characterized. The recent {2017) introduction of HALO 10004, a wide : - : : - : ; : — : : : : : - : : — Figure 2: Diphenyl (6.0) = ES-C18 (5.7) = C4(5.3)
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pore SPP, provided similar improvements in peak widths and resclution for RP-LC
separations of large proteins and mAb's. Further increases in chromatographic 1. Effect of ACN and TFA Mobile Phase 2. Effect of ACN/nProp and DFA Mobile Phase
resolution require manipulation of the retention and selectivity for closely eluting Differences in selectivity and resolution for proteins seen across bonded
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tl"::n;:a?jlziinis :Izticrnelr;tiz T]T:E & Eaﬁzcerl':.r: Etieaziitsi;il :U:;finli;;i twvt:?;illgﬁ Protein peak identities (MW klDa): 1. Cytochrome C (12.3) 2. Lysozyme (14.3) 3. Holotransferrin {80} 4. a-Lactalbumin (14.2) 5. Apomyogiobin {(17.0) 6. Enolase (46.5) F'hHSES and mobile phﬂSES' Mobile Phase Df "'ﬂ'EN!"r nPr op + 0.1% DFA is
7.Carbonic Anhydrase (30.0), 60°C, 0.40mL/min, MP A- H.O +0.1% TFA or DFA, Gradient time — 10 min, Initial pressures for Figl. 175-250 bar: Fig2. 206-300bar LC/MS friendly and provides full resolution of all peaks.
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three complimentary bonded phases (C4, C18, and Diphenyl) to meet this need. This
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manipulation and high resolution separations of large biomolecules, favoring correct
structure assignment by LC/MS, including description of post translational and Separgtions of lgGl's are challenging due to biomolecule’s size
chemical medifications. (~150 kDaj, and complexity in confimation and disulfide bridging. The HALO .
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Columns: HALO 1000 A C4/ES-C18/Diphenyl, 2.7um, 2.1x 50 and 150 mm produced at shows a different selectivity of minor variant peaks. Figure 4 exhibits the effect @ - e0°C | | | VAN,
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performed onShimadzu Nexera UHPLC system with LC-30 components including SPD-M304 organic eluent, and other gradient elution variables. = _ | 70°C | | _ o
PDA detector and 180pL mixer. Chemicals and Reagents: Triflucroacetic acid (TFA) Pierce, = Diphenyl | | | '
Difluoroacetic Acid (DFA) Synques Laboratories, Acetonitrile [ACN) and n-Propanol (nProp) - L ! *
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Protein Mixture Sample Preparation: Ribonuclese A 0.200mg/mL, oytochromeC ACN/nProp: Diphenyl > ES-C18 > C4 (4 of 4) ES-C18 f.l A 80°C
0.200mg/mL, lysozyme0.100mg/mL, holatransferrin 0.200mg/mL, alpha-lactalbumin i iie? e, . - . . .
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unless specified otherwise. UV Absorbance: Protein mixture 220nm. 1gG1 and 1gG2 280nm study the effect of temperature on IgG1 minor variant selectivity, 80°C, 0.40mL/min, MP A- Hy040.1% TFA, MP B- ACNH0.1% TFA Using Diphenyl Phase
with 350nm reference. with the preferred selectivity at 60°C. 0. 40mL/min, MP A- H,0+0.1% TFA, MP B- ACN+0.1% TFA
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CH, are three main isoforms (B, A/B, and A) and each has its own variants. The RP-LC separations of proteins and IgG’s, with comparable peak widths.
three isoforms differ in the loction of their disulfide bridges in the F., * Trends in protein retention were effected by the bonded phase and
C4 Phase 0.5um Porous region. organiceluent. In general IgG's are more retained on the Diphenyl phase.
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