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SNIPER SHOT PEGylation:
TGase mediated site specific conjugation of PEG to proteins
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ABSTRACT
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Recombinant protein drugs have several limitations:
1. Susceptibility to degradation by proteases,

2. Rapid kidney clearance, and

3. Propensity to generate immunogenic reactions.
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We on the i (TGase) approach for site

specific conjugation of PEG on model protein (apomyoglobin).
P g P (apomyog ) TGase attacks only the glutamine residues in the flexible region of protein..
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High Intensity of modited peptide —>
Fig. 1. RP-HPLG elution profile for N terminal cheical PEGylation & TGase mediated PEGylation of apoMb. with PEG20k-CHO. (A) N § . spomaren
terminal chemical PEGylation of apoMb with 20 kDa PEG-aldehyde (PEG,,,): comparison between the initial reaction and optimized reaction. Easily to interpret —] - . b "\“ "
(B) TGase mediated PEGylation of apoMb with a) mono disperse BOC-PEG-amine (mPEG) & b) poly disperse 5 kDa PEG-amine (PEGy,,) . . . = yoss " = \ W
All RP-HPLC analyses was performed using a G4 (Phenomenex) RP-HPLC column, at the flow rate of 0.8 ml/min, with a gradient from 40 to Site of conjugation: GIn91 N o [l || e ““‘T’ - "‘i"t’j"" P ey

50% of ACN in 25 min. -

C ization of site(s) of ji ion by ESI-Q-TOF mass spectrometer Fig. 2. The region of the mass spectrum between 440 and 840 m/z is reported in order to show the derivatization with PEG of
peptide 79-96 of apoMb. (A) Trypsin digest of non conjugated apoMb. (B) Trypsin digest of monoderivatised apoMb. (C) Trypsin
Conjugation at the N terminal Conjugation at the level of digest of monoderivatised apoMb after avidin column purification.
apoMb[1-16] peptide Glutamine 91

The conjugation occurred only
on glutamine residue present in
the ible region

In spite of 6 glutamines
in apomyoglobin sequence. #

Implementation on target pharmaceutical proteins

CONCLUSIONS
» The site specific PEGylation of a few valuable pharmaceutical proteins o TGase mediated PEGylation using o o . !
already in the clinical practice was achieved using the TGase approach. Polydisperse PEG-NH,, & q specific modification of only the selective Gin residue
biotin-PEG-NH,
> The sites of conjugation by TGase were easily identified using biotin-
PEG-amine coupled to MS analysis.
o Use °.f (Biotir!-PEG-NH,) Rapid accurate identification of the sites of TGase-mediated PEGylation
> Only one or few sites of derivatization were observed in the conjugated for affinity enrichment of by mass spectrometry.
proteins (data not shown due to confidentiality of the work). modified peptides

» The glutamine residues that are derivatised are only those located in © Modified Gin residues of the investigated
flexible regions of the proteins. pharmaceutical proteins q located in disordered regions of the proteins

Hence, the sites of PEGylation in the target proteins could be predicted from the structure and dynamics as given
by the X-ray or NMR data.
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