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Combination of computer –aided design and novel combinatorial synthesis
techniques are used to provide durable synthetic chemically defined affinity
ligands for selective protein purification.  In this approach, combinatorial
ligand libraries of multidimensional triazine scaffold derivatives are
synthesised directly on beaded agarose base matrix designed for bioprocess
applications. These libraries screened for binding and elution of the target
protein in chromatography mode, formatted to be compatible with high-
throughput screening arrays.  These new ligands provide significant benefits
over many biologically derived ligands with respect to cost-effectiveness,
robustness to process cycles without risks of potential contamination derived
from animal, human or cell culture (5). Development and application of these
ligands for purification of antibodies and related molecules is described.

I n t e l l i g e n t  C o m b in a t o r i a l  C h e m is t r y ™

•  M o l e c u l a r  S t r u c t u r e  o f  t h e  t a r g e t  i s  k n o w n  -  a p p l y  d o c k i n g  a l g o r i t h m s  t o
m o d e l  l i g a n d  t o  p o t e n t i a l  b i n d i n g  s i t e s .

•  S t r u c t u r e  o f  t h e  t a r g e t  i s  n o t  a v a i l a b l e  –  u s e  B i o i n f o r m a t i c s  t o  m o d e l  t a r g e t
b a s e d  o n  s e q u e n c e  h o m o l o g i e s .   S c r e e n  " v i r t u a l "  l i b r a r i e s  t o  n a r r o w  d o w n
l i g a n d  s e a r c h .

•  S o l i d  p h a s e  s y n t h e s i s e  s e l e c t e d  c o m p o u n d s  f r o m  " v i r t u a l "  l i b r a r y  s c r e e n  o n
t r i a z i n e  s c a f f o l d s  d i r e c t l y  o n  c h r o m a t o g r a p h y  m a t r i x .

•  S c r e e n  i m m o b i l i s e d  l i g a n d s  i n  m i c r o - c o l u m n  f o r m a t  c o m p a t i b l e  w i t h  h i g h
t h r o u g h p u t  a s s a y  t e c h n i q u e s  f o r  b i n d i n g  a n d  e l u t i o n  o f  t h e  t a r g e t  p r o t e i n .

•  ‘ H i t s ’  f r o m  i n i t i a l  s c r e e n i n g  u s e d  t o  g e n e r a t e  t o p o m e r i c  n e a r  n e i g h b o u r
s t r u c t u r e s  f o c u s s e d  l i b r a r i e s  b y  c o m b i n a t o r i a l  a p p r o a c h .

•  ‘ L e a d s ’  g e n e r a t e d  f r o m  f o c u s s e d  l i b r a r i e s  o p t i m i s e d  f o r  t h e  p u r i f i c a t i o n  o f
p r o t e i n  t h e r a p e u t i c s .

PuraBead™ 6XL – Base matrix

• Starting point for Chemical Ligand Library™ synthesis of affinity media.

• 100µm, 6% cross-linked agarose beads of high uniformity manufactured
using solvent free process.

• Macroreticular, rigid structure ideal for derivitisation and use in bioprocess
applications.

• Negligible non-specific adsorption.

SEM Of PuraBead

Mimetic Ligand Adsorbents for purification of Antibodies - MAbsorbents™

A rational strategy for developing affinity ligands via combination of computer-
aided molecular design and organic synthesis was first used to design and
synthesise a ligand that mimics a dipeptide motif of fragment B of Protein A,
involved in binding of Protein A to CH2 domain of IgG (1).  Subsequently, this
structure was refined by combinatorial library approach (2).  Optimal ligand
with high affinity for human immunoglobulin comprises of a triazine nucleus
substituted 30aminophenol and 4-amino-1-napthol (3). The MAbsorbents
comprise of a series of synthetic ligands further elaborated from screening of
combinatorial libraries of triazine derivatives.

Chemical Combinatorial Ligand Library™ Synthesis.

Interaction of Ligand A1P with Fc
fragment of IgG

SDS-Page analysis of 'hits' from screening of antibody ligand library with
plasma fraction

Elution fractions Strip fractions

Optimisation of MAbsorbents

IgG binding capacity as function of ligand 
density
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IgG binding capacity as function of spacer 
length
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Properties of MAbsorbents
Property MAbsorbent A1P

Ligand Type Synthetic, defined structure
Operational pH range 2-14

NaOH resistant Yes
Temperature range °C 4 - 121

Human IgG binding capacity >25 mg/ml
Binding pH 6 - 9
Elution pH 2 - 4

Undetectable ligand leakage Yes

Breakthrough curves
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Breakthrough curves for pure human IgG
Column dimension: 1.5x6.0 cm
Buffer: 25mM phosphate, pH 7.0
IgG: 10mg/ml

Flow Properties of Mimetic A 
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Virus Clearance obtained on Mabsorbent (Ref.4)

4.9 log10 removal of MVM
> 3.7 log10 removal of X-MuLV
2.0 log10 inactivation of X-MuLV
Total clearance of X-MuLV was > 5.7 log10

Human plasma 
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