PROTEIN
CHARACTERIZATION

Bionsystems Inc.
Biopharmaceutical Analysis Service
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Protein Characterization as

a Service
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Sample Pick-Up Pack
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On-site Consulting Pack
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Qualification Pack
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Full Reporting Pack
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Service Plans
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I BnS Partnership Service
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I BnS Share & Connect Service
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Share Data & Report
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Quality by Design (QbD)

|
il 2|2 Quality by Design 7'&0| =QI&|H
= 2L 3EE olafiote 2totd Atd L ZA2
2|0 27{510] A[A % 2

2
St A|A4 T 9

o
o K

QbD Framework StOllA H|E2 =2 &
Ol Critical Quality Attribute (CQA)

AZ0| Sk 0|R e g2 S8 &
—
=

t. CQA

X
Jm

|

ok
om 5
% ol
AT kb ox

1z

1z
Q'H
kJ
e
L)
9,ﬂ
2
o
o
r
M
R
oH nfo
o
\d
N

Mo
i
N
i?j
Jol
%
e
HL o
Jol
%
o
0x
o
1
Jm
0x
njo

ol
2
o

o O
N
o o
Pl
ol
N
o]}

oo JX jon

no X

Jm <t

uX ofm H
%
-

—n
=
>
—'."—'0
n
ull
1 do
$0

r Jx pE 1o 1r
A
rr
M
HH

JZ o 40 O

Wi
N

22 (Primary Structure), 22} 2 (
Order Structure), &%= (Purity), M2t &
A (Biological Function), 2t&d (Stability),
Modification, Glycosylation 212|211 Particles/
AggregatesZ =7 = U0 HIO[LAHA|AE
20N E HESTH SHS AQSt 2 E4 EF
Of Chiot ZAMH[AS A




Critical Quality Attribute :
Service Provided(CQA)

Methods

Peptide mapping with mass
spectrometry

Purpose
Verify primary structure and identify
post-translational modifications

HO| 2 AA| 2RI (F)

Amino acid analysis

Measure amino acid composition

N-terminal sequencing

Assess N-terminal sequence

C-terminal sequencing

Assess C-terminal sequence

Full-length sequencing with mass
spectrometry

Verify primary structure with the resolution
of single amino acid

Extinction coefficient

Determine extinction coefficient to quantify
protein contents

Class CQA
Primary Identity
Structure

Total Mass

High resolution mass
spectrometry

Measure total molecule mass

Light scattering

Measure total molecule mass and
Detect product-related impurities
(fragments, aggregates)

Disulfide bonds

Disulfide bond determination

Verify correct disulfide bond locations

Charge
Variant

Deamidation/
Isomerization

lon exchange
chromatography

Detect charge isoforms

Isoelectric focusing

Assess pattern of charge isoforms

Peptide mapping with mass

Verify primary structure and identify

spectrometry post-translational modifications
Truncation lon exchange (IEX) Detect charge isoforms
chromatography

Isoelectric focusing

Assess pattern of charge isoforms

Peptide mapping with mass
spectrometry

Verify primary structure and identify
post-translational modifications

Purity Protein Content

Size Exclusion

Detect product-related impurities

Chromatography (SEC) (fragments, aggregates)

Reverse Phase (RP) Detect product-related fragmentation and
Chromatography isomerization

lon exchange (IEX) Detect charge isoforms

chromatography

Hydrophilic Interaction
Chromatography (HIC)

Purity based on hydrophilicity

High Order Conformation
Structure

Circular dichroism

Detect secondary structure changes

Fourier transform Infrared
(FT-IR) spectroscopy

Detect secondary/tertiary structure
changes

Differential scanning
calorimetry

Detect tertiary structure changes

UV spectra

UV absorption characteristics

Fluorescence

Tertiary structure of protein in solution
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Monosaccharide
composition analysis

Quantify monosaccharide
composition

Galactose content

Measure galactose content

Fucose content

Measure fucose content

Sialic acid content

Measure sialic acid content

Oligosaccharide profile

Assess pattern of oligosaccharide
profile

Glycosylation site
determination

Determine amino acid residues having
glycans

Oligosaccharide Profiles at Each
N-glycosylation Site

Determine glycan structure at each
glycosylation site

Peptide mapping with mass
spectrometry

Verify primary structure and identify
post-translational modifications

Boronate HPLC

Detect glycation

Post- Glycosylation
Translational
Modification
Glycation
Oxidation

Peptide mapping with mass
spectrometry

Verify primary structure and identify
post-translational modifications

Thioether link

Gel electrophoresis

Detect product-related impurities
(fragments, aggregates)

Peptide mapping with mass

Verify primary structure and identify

spectrometry post-translational modifications
Fragmentation Size exclusion Detect product-related impurities
Chromatography (SEC) (fragments, aggregates)

Gel electrophoresis

Detect product-related impurities
(fragments, aggregates)

Analytical ultra-centrifugation

Detect product-related impurities
(fragments, aggregates)

Peptide mapping with mass
spectrometry

Verify primary structure and identify
post-translational modifications

Particles/ Aggregation Size Exclusion Detect product-related impurities
Aggregates Chromatography (SEC) (fragments, aggregates)
Gel electrophoresis Detect product-related impurities
(fragments, aggregates)
Analytical Ultra-centrifugation Detect product-related impurities
(fragments, aggregates)
SEC with multi-angle light Detect product-related impurities
scattering (MALS) (fragments, aggregates)
Light scattering (MFI) Measure total molecule mass and
Detect product-related impurities
(fragments, aggregates)
Particles Micro-flow imaging Detect product-related impurities
(fragments, aggregates)
Stability Thermal Differential scanning Detect tertiary structure changes with
stability calorimetry (DSC) temperature

Circular dichroism (CD)

Detect secondary structure changes with
temperature

Intrinsic fluorescence

Detect tertiary structure changes of
protein in solution with temperature

OPTIM-Fluorescence

Detect tertiary structure changes of
protein in solution with temperature

OPTIM-Light scattering

Measure total molecule mass and
Detect product-related impurities
(fragments, aggregates)

Reverse Phase (RP)
Chromatography

Detect product-related fragmentation and
isomerization
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QUALITY DOES MATTER
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