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Heavy chain:
«Chains were separated on SDS-PAGE and blotted to PVDF for Edman
degradation.

+For labs who pursued sequence determination after determining the heavy
chain was blocked, a de-blocking step was performed either in solution or
on using (PGAP)

Bottom-up MS Method

« Protein separation using electrophoresis or HPLC.

+ Protein digestion by enzyme.

+ ESI-MS or MALDI-MS.

+ ESI-MSMS or MALDI-MSMS.

« Protein identification through database searching.

« Protein terminal peptide identification or sequencing.

Top Down MS Method

+ Heavy and light chains were separated by HPLC after reduction (and
optional alkylation) of the intact antibody.

+ Masses of the intact heavy and light chains determined by MALDI-TOF
using sinnapinic or dihydroxybenzoic acid.

+ Sequencing of heavy and light chain by in-source decay combined with
MS/MS data obtained from fragments produced by in-source decay using
2, (DAN) or 2,5 acid (DHB) as matrix.

“Edman participants were able to directly
determine the protein's N-terminal sequence. All
commonly occurring amino acids  including
llelLeu and Lys/GIn as well as some stable
PTMs can be identified.

~Proteins with blocked N-termini cannot be
sequenced unless the protein is de-blocked. The
PSRG-2010 sample’s heavy chain was blocked
with a pyroglutamic acid residue and required
removal with pyroglutamic amino peptidase
(PGAP).

~Length of sequencing read is affected by the
efficiency of the instrument and size of the
molecule. Read lengths were shorter than
obtained by the MS techniques.

~C-terminal information cannot be obtained.
~Edman degradation does not rely on
bioinformatics to obtain sequence information

source via laser.

sequence.
obtain the terminal sequence.
techniques.

—C-terminal
obtained.

sequence

isobaric amino acids lle
differences found in Lys and GIn.

amino acid when in question.

~Matrix _generated hydrogen radical mediated
fragmentation of the intact protein in the ion

~The entire ion series representing the termini
may not be present and extrapolations of the ISD
spectra were not sufficient to obtain the terminal
~Itis necessary for ISD to use T sequencing to
~Blocked N-termini are not an issue for ISD

information  can

—ISD is unable to differentiate between the
lle and

Leu and

difficulty differentiating betweon nominal mass

~Bioinformatics was relied upon to report an

—~Enzymatic or chemical cleavage of the protein
followed by MS/MS analysis of the peptide mixture.

~ Generates smaller fragments in random order that
usually do not cover the complete protein sequence
and may not include the terminal fragments.

— Successful bottom up analyses utilizes multiple
enzymes and relies heavily on database homology
and bioinformatics to assemble and fill in sequence

gaps.

~To identify the heavy chain N-terminus through
database homology, an informatic  program

be independent of modification or the inclusion of a

variable modification of an N-terminal pyro-

Glutamate was necessary.

has ~ C-terminal sequence information can be obtained.

~ MS/MS is unable to differentiate between the isobaric
amino acids lle and Leu and has difficulty
differentiating between nominal mass differences
found in Lys and Gln unless high resolution MS/MS
spectra were obtained.
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Three techniques were successfully employed in this study to obtain terminal sequence information of an antibody not present in public databases: Edman
degradation, In Source Decay (ISD, top down), and Enzymatic digestions (bottom up). All techniques used were found to be complementary.

Edman degradation analyses required de-blocking of the heavy chain using PGAP before sequencing could proceed. Some labs did not perform de-blocking due
to a) cost, or b) time. Read length of Edman analyses was shorter for light and heavy chains than corresponding MS analyses, especially after heavy chain de-
blocking. Edman degradation had no problem distinguishing between isobaric or nominal mass residues.

It was necessary for ISD participants to use T° sequencing to obtain true terminal information. Extrapolation of standard ISD spectra were not sufficient to call a
sequence at the termini. All MS analyses were unable to differentiate between isobaric lle and Leu amino acids, and many had trouble identifying Lys versus Gin.
Many participants relied on homology searching to determine which residue to report when in question. The most complete de novo sequencing was obtained by
bottom up participants. Successful bottom up analyses utilized multiple enzymes and relied heavily on bioinformatics.

It was found that separation of the antibody chains was necessary prior to analyses to reduce the complexity of the sample to obtain both the heavy and light
chain terminal sequences.
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