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Insulin aspart

GIVEQCCTSICSLYQLENYCN FVNQHLCGSHLVEALYLVCGERGFFYTDKT



Insulin lispro

GIVEQCCTSICSLYQLENYCN FVNQHLCGSHLVEALYLVCGERGFFYTKPT

Short-acting



Human insulin

GIVEQCCTSICSLYQLENYCN FVNQHLCGSHLVEALYLVCGERGFFYTPKT

Long-acting



Insulin glargine

GIVEQCCTSICSLYQLENYCG FVNQHLCGSHLVEALYLVCGERGFFYTPKTRR

Rapid-acting

the

Structural characterisation
& confirmation

Physicochemical properties

Peptide mapping analysis

Intact mass analysis by LCMS

Disulphide bridge analysis

Impurity profile and characterisation

N/C terminal sequencing by MS

CD analysis

N-terminal sequencing

Aggregation analysis

Amino acid analysis

Fluorescence spectrometry
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Human Insulin Sequence

Demonstrating protein functionality

GIVEQCCTSICSLYQLENYCN
FVNQHLCGSHLVEALYLVCGERGFFYTPKT

N

The biosimilar production process can lead to incorrect disulphide bond
pairings. This will result in a loss of functionality and efficacy.
PI’s disulphide bridge analysis will demonstrate whether the insulin
molecule is correctly folded and ready for functional characterisation.
By mapping the position of each disulphide bond through different
reduction and alkylation conditions, PI’s LC-MS/MS analysis eliminates
downstream functional characterisation issues by confirming that the
molecule is correctly folded.

N-terminal sequence analysis
by mass spectrometry

N-terminal TMPP labelling
TMPP-N
TMPP-N

This analysis utilises N-terminal protein labelling with
N-succinimidyloxycarbonylmethyl)
tris
(2,4,6trimethoxyphenyl) phosphnium bromide (TMPP).
Labelled insulin is reduced, alkylated, digested and
analysed through LC-MS/MS. MS/MS spectra of Nterminal peptides are analysed by the sequence
matching software Mascot [Matrix Science].
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confirms the complete primary sequence of the molecule by

10
20
GIVEQCCTSI CSLYQLENYC N
Chymotrypsin
peptide fragments
Proteinase GluC
peptide fragments

C6 C7

Chain B

C7

C11

C20

C19

Chain B

Chain A

C6 C7

Chain B

C7

C11

Chain A

C20

Chain B

C19

LC-MS/MS analysis to identify disulphide bonds

mass spectrometry, using a multiple enzyme digest strategy. Data analysis incorporates the latest
algorithms and includes options for de novo sequencing.
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Step 1: Enzyme digestion
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Peptide mapping analysis

Disulphide bridge analysis experimental design
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LC-MS/MS analysis to confirm correct disulphide pattern

