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1. Background

Qkine is a leading manufacturer of high-
purity, animal origin free recombinant growth
factors and cytokines for cell culture
applications. Their products support research
across a range of sectors, including the life
sciences and cellular agriculture. More
recently, Qkine expanded its portfolio with a
dedicated range of products for cell and gene
therapy (C&GT) applications. Due to strict

industry guidelines around C&GT
manufacturing, including reagents used
during their production, Qkine required

additional product validation to support the
quality control of this product range.

As an analytical laboratory with extensive
expertise in protein characterisation, their
products were analysed using our ISO
17025:2017 accredited N-terminal protein
sequencing service. Determination of the
precise N-terminal amino acid sequences
provided the necessary verification that
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Qkine required to confirm the identity and
fidelity of the target recombinant proteins.

Read the case study below to learn more
about our protein sequencing method and
how independent verification by an
accredited laboratory such as AltaBioscience
can enhance confidence in the production of
recombinant proteins.

2. Building Confidence in Using Ancillary
Products for Cell and Gene Therapies.

Cell and gene therapies aim to develop
durable, potentially curative treatments for
conditions that are currently poorly
addressed by conventional therapeutics. This
is achieved by correcting or replacing the
underlying cellular or genetic cause, rather
than managing downstream symptoms. The
FDA, EMA and MHRA require extensive
characterisation of both the final therapeutic
product and the materials used during
manufacture.
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Qkine's growth factors support cell growth
and differentiation during the manufacturing
of C&GT drugs. They are not intended to be
administered directly to patients but are used
in their manufacture, so are classed as
ancillary materials. As such, they are subject

to increasing expectations around
traceability, characterisation and quality
control. Qkine's C&GT product range is

manufactured with a strong emphasis on
batch-to-batch consistency and high purity
and undergo extensive characterisation using
conventional techniques such as mass
spectrometry as well as additional orthogonal
methods such as protein sequencing. This is
to ensure their products are consistently
manufactured to a standard suitable for
clinical use.

3. How does N-terminal
sequencing work?

protein

N-terminal protein sequencing is a well-
established technique used to determine the
amino acid sequence of a protein, beginning
at its N-terminus. At AltaBioscience, we
perform N-terminal sequencing using the
Edman degradation method,  which
sequentially identifies amino acids, one
residue at a time. While mass spectrometry
can confirm that a protein has the expected
molecular weight, Edman degradation
provides an additional level of confidence by
directly and unambiguously verifying the N-
terminal amino acid sequence.

The process begins by reacting the free N-
terminal  amino  acid  with phenyl
isothiocyanate (PITC) under mildly alkaline
conditions to form a phenylthiocarbamyl
(PTC) derivative (Step 1). The peptide is then
treated with acid, causing the N-terminal
amino acid to cyclise (Step 2) and be cleaved
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from the peptide as a stable PTH
(phenylthiohydantoin) amino acid derivative,
while leaving the remaining peptide intact
(Step 3). The released PTH amino acid is
separated and identified by  high-
performance liquid chromatography (HPLC)
(step 4). The process can then be repeated
with the shortened peptide undergoing
another round of labeling, cleavage and
identification. In general, for quality control
purposes, five cycles are usually sufficient,
although it is possible to analyse up to 40
residues.

N-Terminal Protein
Sequencing via
Edman Degradation

Detection of
first residue

4. Protein sequencing for recombinant
protein validation

When expressing proteins, the N-terminus
can be a source of variability and may differ
from the native protein sequence. For
example, when proteins are expressed in
Escherichia coli, ribosomal protein synthesis
generally starts with the amino acid,
methionine. Upon expression, this residue
can be removed by host cell processing
enzymes such as methionine
aminopeptidase.
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However, approximately 40% of polypeptides
still retain the initiating methionine.’
recombinant

5. Analysis of Qkine's

proteins

Samples for analysis can be submitted in a
range of formats, including lyophilised solids,
liquid samples or gel slices. Our method is
highly sensitive and will detect all sequences
present within a sample. Consequently, for
unambiguous  sequence  determination,
samples should ideally be highly purified.

Mixtures of proteins or peptides may
generate multiple overlapping sequence
signals. Accurate interpretation of these
chromatograms requires specialist expertise,
particularly when analysing challenging
samples or those containing more than one
protein species.

The chromatogram below shows an example
of a Qkine sample analysed by Edman
sequencing. Each amino acid derivative has a
characteristic retention time, allowing it to be
identified by comparison with reference
standards.
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Image 1. HPLC chromatogram of the PTH-amino acid
calibration standard used before Edman degradation
sequencing.

altabioscience.com | info@altabioscience.com | +44 (0) 1527 584495
Alta Bioscience Ltd, 37, Walkers Road, Manor Side, Redditch, B98 9HE, United Kingdom

nnnnnnnn

"o

-

Pe s A, "

Image 2. Chromatogram of the first Edman degradation
cycle of the protein sample, showing methionine (M) as
the predominant PTH-amino acid peak, indicating
methionine as the N-terminal residue of the protein.
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Image 3. Chromatogram of the second cycle showing
histidine (H) as the next residue in the sequence.
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The chromatograms showed clean, well-
resolved peaks consistent with the
expected sequence. In combination with
mass  spectrometry, these findings
independently confirmed the identity of
Qkine’s proteins.

Using protein sequencing for quality
control increases confidence that the
recombinant  proteins are  being
manufactured consistently and meet the
required standards.

Adam Foxhall,
Senior Scientist at AltaBioscience
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At Qkine, providing high purity
recombinant proteins requires strict
quality control. We partnered with
AltaBioscience to add N-terminal
protein  sequencing via  Edman
degradation to our quality testing.

Their expert analysis gave us the
independent verification we needed to
confidently confirm the identity and
batch-to-batch  consistency of our
products.

The  AltaBioscience  team  was
exceptionally responsive, kind, and
always ready to help with even our
simplest questions. Their final reports
and expert follow-up provided exactly
what we needed to support our
product range, and | couldn't
recommend them highly enough.

Elayne Jardim
QC Scientist at Qkine

6. Conclusion

Characterisation of ancillary materials is
essential to support the consistent
manufacture of cell and gene therapies.
Through N-terminal protein sequencing, it is
possible to confirm protein identity, detect
unwanted impurities and verify the correct
expression of the desired recombinant
products. This analysis enabled Qkine to
verify that their growth factors were
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manufactured consistently and met the high
standards required for use in cell and gene
therapy manufacturing, where traceability,
reproducibility and product quality are
essential.
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AltaBioscience, we have supported
biotech and life science companies
for over 20 years with our ISO
17025:2017 accredited N-terminal
protein sequencing service.

As an independent partner, we
provide accurate protein sequence
analysis for all your quality control
and research and development
needs.

For further information or to discuss your project with our scientists,
email info@altabioscience.com or visit www.altabioscience.com.
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