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+ In the case of a mixture of two therapeutic mAbs,
two types of dimers can be formed by non-covalent
interactions: homodimers (AA and BB dimer types)
— formed between the same type of mADb
monomers and heterodimers (AB type) formed
when two different types of monomers are
interacting to form aggregates.

+ In this poster, native nanospray ESI-MS was used
to characterize the mAb aggregates of Trastuzumab
(TmADb), NIST mAb and the AA, BB and AB dimer
types (homodimers and heterodimers) from a
mixture of two BMS stressed mAbs (mAbl and
mADb4).

Spectra were acquired in MassLynx SCN916 using 2 sec
scans. Spectra deconvolution was performed using the
MaxEntl algorithm to obtain the average molecular weight of
all the mAb species investigated here.

Synapt G2-Si QTof mass spectrometer
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Figure 1. Native ESI-MS spectra of Trastuzumab (TmAb): (A) mAb monomer
and its corresponding high molecular aggregates (dimers, trimers and tetram-
ers) can be detected by nanoESI-MS; (B) detailed view of the native HMW solu-
ble aggregate spectra; MaxEntl deconvoluted spectra of the TmAb monomer
(C), dimer (D), trimer (E) and tetramer (F).
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Figure 2. Native ESI-MS spectra of NIST mAb. In addition to the mAb mono-
mer and the HMW soluble aggregates (dimers, trimers and tetramers), a half-
mADb species is clearly detected in front of the monomer signal.
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Figure 3. Analytical scale SEC-MALS chromatograms showing the separation
of the monomeric and HMW species of the BMS mAb 1 and BMS mAb4
stressed samples:

(A) mADb1 stressed samples: the HMW species of mAbl (Peak 1) cannot be
detected in the non-enriched stressed sample (the green trace shows mostly
a monomer peak labeled as Peak 2), but is clearly present in the enriched
sample (red trace) obtained by preparative scale SEC,;

(B) mAb4 stressed samples: the HMW species of mAb4 (Peak 1) cannot be
detected in the non-enriched stressed sample (the green trace shows mostly
a monomer peak labeled as Peak 2), but is clearly present in the enriched
sample (blue trace) obtained by preparative scale SEC;

(C) Mixture of (mAbl1+mAb4) stressed sample: the SEC HMW fraction (Peak 1
from the green trace) isolated by preparative scale SEC contains a heteroge-
neous mixture of HMW species clearly separated from the mAbl monomer
(Peak 2) and mAb4 monomer (Peak3).
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Figure 5. A) Native nano-ESI-MS spectra of the individually isolated SEC
fractions of HMW mADb1 species and HMW mAb4 species and the spectrum
of the SEC isolated (mAbl+mAb4) dimer. Panel (B) displays the m/z range
of mAb dimers where the signals of (mAbl:mAbl) homo-dimers and
(mAb4:mAb4) homodimers are separated from the (mAbl:mAb4) hetero-
dimers. The SEC isolated fraction of the (mMAb1l+MAb4) stressed sample
contains a mixture of all these three species as shown in the bottom panel
of this figure.
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The experimental values obtained for the average MW of the three di-
mer types (AA, AB and AB) corelate very well with the expected masses
calculated from the average masses of the individual mAbl and mAb4
monomers.

CONCLUSIONS

e Non-covalent HMW soluble aggregates of mAbs (Half-mAbs,
dimers, trimers and tetramers) survive the gentle conditions of
native electrospray ionization (nanoESI-MS) and can be
detected by a QTof mass spectrometer.

e NanoES-MS can be coupled offline with SEC to provide mass
spectrometric assignment for these HMW aggregates.

e Mass spectrometry is able to distinguish the two types of
dimers produced when two different mAbs aggregate to form
homodimers (AA or BB dimer types) and heterodimers (AB
dimer types).
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