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Study on Protein Stabilization Effect of Blockmaster™ and Its Mechanism
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Blockmaster™ DB1130 and PA1080, which are water soluble synthetic polymers, exhibited drastic improvement of
protein stability in our study. Addition of DB1130 or PA1080 maintained reactivity of pepsinogen (I) (II) at a high level
after freeze-thaw cycles or thermal aging test. An excellent effect on suppressing thermal denaturation of prostate spe-
cific antigen (PSA) was also confirmed. The mechanism of protein stabilization was investigated by means of Quartz
Crystal Microbalance (QCM), Differential Scanning Calorimetry (DSC) and Surface Plasmon Resonance (SPR) and it
was clarified as follows: (a) Blockmaster™ prevented protein adsorption on vessel surface (b) Blockmaster™ provided
proper interaction assisting protein folding in buffer solution. Blockmaster™ DB1130 and PA1080 are lot-to-lot consist-
ent and virus/animal protein free, which are superior to biological products such as bovine serum albumin (BSA) or

casein. They are expected as new choices of protein stabilizer for immunoassay, biological reagents, industrial enzymes

and so on.
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Figure 1 Dose-response curves of PoAb item C (latex immunoassay) (37 C , 7 days) . (a) Lot-to-lot consistency of DB1130

(b) Lot-to-lot variation of BSA.

Table 1 Application list of DB1130 and PA1080 in
Immunoassay
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Figure 2 Reactivity of PG (I) (II) after freeze-thaw 3 cycles in the presence of 0.1 wt% DB1130, 0.1 wt% PA1080, 0.1 wt%
BSA and 4 wt% sucrose. PG (I) (II) were preserved in low adsorption tubes.
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Figure 3 Reactivity of PG (I) (I) after thermal aging test in the presence of 0.1 wt% DB1130, 0.1 wt% PA1080, 0.1 wt%
BSA and 4 wt% sucrose. PG (I) (II) were preserved in low adsorption tubes.
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Figure 4 Reactivity of PSA (80 ng/ml) preserved in commercial PP tube with or without Blockmaster™ added.
(a) initial condition (b) 37 C with shaking for 1 day.
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Figure 5 Reactivity change of PSA (80 ng/ml) during
thermal aging test. PSA was preserved in
different vessels respectively. (S1): low
adsorption PP tube. (S2): commercial PP tube.
(S3): glass vessel. Others: commercial PP tube
with 0.1 wt% of PA1080 and glass vessel with
0.1 wt% of PA1080.
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Figure 6 Reactivity of PSA with different concentrations in initial condition (@) and after thermal aging test (O). PSA
was preserved in commercial PP tube with or without additives. (a) without additive (b) Sucrose 4 wt% added
(c) DB1130 0.1 wt% added (d) PA1080 0.1 wt% added (e) BSA 0.1 wt% added.
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Figure 7 Illustrative images for protein adsorption prevention by Blockmaster™ DB1130 and PA1080 on vessel surface.
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Figure 8 Schematic steps of QCM measurement.
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Figure 9 Evaluation of adhesion-desorption of Blockmaster™ and control sample by QCM measurement. (a) Adherence
(b) Ratio of remains after washing.
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(a) Changes of relative response (RelResp.) on PSA immobilized chip against concentrations of PA1080 and

DB1130. (b) Changes of RelResp. on PSA immobilized chip against concentration of PA1080 and antibody.
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Figure 12 Equilibrium image of DB1130 or PA1080 with PSA in buffer solution. The darker red surface of PSA (2ZCL:
Chain P) means higher hydrophobic property. Polymer consisted of hydrophilic segment (O)and hydrophobic

segment (@) .
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Figure 13 The addition of DB1130 or PA1080 didn’t affect reactivity of antigen (a) PG (I): 250 ng/ml (b) PSA: 80 ng/ml in
initial condition, which were preserved in low adsorption PP tubes.
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