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Color is a potential critical quality attribute of protein therapeutics.1? Undesirable color changes can lead to - il 60°C m/z m/z Glucose, 60c, 3d 96.24 2.44 1.29 0.00 0.03 0.00 1.320
increased product heterogeneity and concerns about the safety and efficacy of a drug. Previous studies showed 60°C 1d 3d 7d 10d 40 L 7d 1d 3d 10d CML: carboxymethyl, CEL: carboxyethyl Glucose 60c Td 1821 1167 14251 019 26.84 028 20122
that advanced glycation end products (AGEs) are partially responsible for the discoloration of recombinant 160 pL 4 Figure 5. EAD MS/MS spectra of 2 low-abundant AGEs from the chymotrypsin digestion. Despite the low abundance (~0.1%) of Glucose 60c 10d | 9.10 6.75 16.63 017 16.79 0.55 54146
approaches because they are ineffective for fragmenting these species.3 In contrast, EAD-based MAM of these 2 AGEs and localization of the AGE moiety (CML or CEL).
. . e . . oL ' . ’ - i i i : : Figure 8. The results table from SCIEX OS software that shows the relative abundances of glycation and AGEs identified for the
enabled confident identification and relative quantitation of the glycated species and AGEs, providing molecular Figure 2. Time-course forced glycation of NISTmADb. The control (Ctrl in A) and NISTmAb samples that were thermally stressed in the . ) ey : . . : .
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MAM workflows were leveraged together (Figure 1) to provide a streamlined solution from product quality incubated at 60°C for an extended period of time (7 days in B and 3 days in C). The color change occurred more quickly in samples that PITIQ MH ’7 z MH day 3 glucose stress samples. The level of glycation increased in the first 7 days of incubation with glucose but then decreased by day 10. In
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The non-stressed control sample of NISTmADb (RM 8671, NIST) was kept at -40°C for 10 days prior to _ < 10 = AGEs  Glycation S 2000 Cs . 2 ' Cs charge profile associated with antibody discoloration and determine the cause of color change.
enzymatic digestion. The stressed samples were prepared by incubating NISTmADb at 60°C for 7-10 days or in < 30000y § 150001 = ; Cs | C1 is . ~ 10004 > Va W « The color change of NISTmADb was affected by factors including the absence or presence of glucose,
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in guanidine hydrochloride, reduced with dithiothreitol and alkylated with iodoacetamide. The samples were =S __s0c1d < f' W, e 3 200 400 600 800 1000 1200 1400 1600 100 200 300 400 500 600 700 8OO - While CID led to incomplete fragmentation of glycated peptides or AGES, particularly for the long or multiply
then digested using trypsin, chymotrypsin or Glu-C (Promega). | 50°C, 3 d 5000 | [ M ’ m/z m/z modified species, EAD provided excellent fragmentation of these challenging molecules in different lengths,
. “: 50°C, 7 dd kh JMM h Wﬁ | 60°C, 7.d Figure 6. Deisotoped EAD MS/MS spectra of 2 AGEs derived from the same Arg residue. EAD led to excellent fragmentation of 2 C?rrymgl a;_dlfferent number of glycation or AGE moieties or containing other labile modifications, such as
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The peptides were separated using an ACQUITY CSH C18 column (2.1 x 150 mm, 1.7 pm, 130 A, Waters). A 4 ol 6 - (8 ) 10 2 6 8 10 respectively. g = pyroglutamic acid. E?Doe{‘(?bbd the confident characterization of AGEs of different lengths and present at abundances as low
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instructions in the BioPhase 8800 Capillary Isoelectric Focusing (clEF) kit. The clEF data were acquired using correspond to pl markers used in clEF experiments. In the 50°C samples that did not undergo color change (A), the clEF data revealed a : w3 —— —
the BioPhase 8800 system (SCIEX). The UV detection wavelength was 280 nm. gradual shift of the charge profile of NISTmAD to the acidic region (lower pl) with increasing incubation duration. This gradual pl shift can be 1d 3d 7d 10d 1d 3d 7Ad 10 d
attributed to the increasing level of the glycated species. A dramatic shift of the charge profile was observed in the 2 discolored samples that : R E F E R E N C ES
_ were incubated at 60°C (highlighted in red in B), in which nearly all the acidic species were detected at pl <6, compared to pl 6-9 in the ¥ L
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EAD data-dependent acquisition (DDA) experiments were perfprmed using the Zen(_)TOF 7600 system (SC!EX) discoloration. = - = 2 Margaret Butko et al. (2014) Recombinant antibody color resulting from advanced glycation end product
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NISTmAD m | ) ) 2”| gl \ MAM workflow established a correlation Figure 4. CID and EAD spectra of the HC peptide occurring at residues 298-321 and carrying 1 glycosylation (G1F) and 1 glycation. Ei 7 Relati " f alveati d AGEs using the EAD-based MAM Kkflow. Relative abund fth : www.sciex.com/diagnostics. All other products are For Research Use Only. Not for use in Diagnostic
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