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Progress in co-immobilization of multiple enzymes
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Abstract: Enzyme immobilization is the core technology of biocatalysis. Over the past few decades, enzyme
immobilization research mainly focused on single enzyme immobilization. In recent years, multi-enzyme immobilization
attracts more and more attention as it could increase the local concentration of reaction and improve the reaction yield. In
this review, a summary of the recent progress, together with our research, is presented. Special emphasis is placed on four
methods in multi-enzymes co-immobilization, namely, the nonspecific covalent co-immobilization, the nonspecific
non-covalent co-immobilization, the non-covalent encapsulation co-immobilized and the site specificity co-immobilized.
Finally, some industrial uses of immobilized multi-enzymes were addressed and the application prospect of multi-enzyme
immobilization was highlighted.
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Illustration of the two different construction
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Table 1 Summary of recent multiple enzymes co-localization studies

Conversion
Method Platform Enzymes enhancement Reference
vs. free enzymes
B.ioti.n-streptavidin/covalent Bi-functi.onalized PS GOX. HRP Up to 2 fold [51]
binding nanoparticles
Biotin-streptavidin/ lent
,10 1.n S Magnetic nanoparticles GOX, HRP = [52]
binding
Cross-linking Pore glass (CPG) beads GOX, HRP - [53]
Physical adsorption PLQD micelles GOX, HRP Up to 2 fold [54]
Physical entrapment Carbon nanotubes GOX, HRP - [55]
hell in shell polyelectrolyt
Physical entrapment Shell in shell polyelectrolyte ;)\ pipp - [56]
particles
. Organic-inorganic
Ph 1 ent t . GOX, HRP Up to 4 fold 57
ysieat enttapmetl hybrid nanoflowers ptoszo [571
Layer-by-1
ayer-by-layer Silica microparticles GOX, HRP Up to 2.5 fold [24]
polyelectrolyte
DNA directed self-assembly Polystyrene microplate surface GOX, HRP - [58]
Apt ircular DNA
DNA directed self-assembly ~ ~ P ot ciretiar GOX, HRP Up to 6 fold [59]
nanostructures
Cross-linking BSA B-Glu, GOX, HRP - [60]
Covalent binding Microfluidic devices INV, GOX, HRP - [61]

ombined with
polymers in THE

Self-assembly

6 ENTHETSBRAEESE (GOX, LPS, HRP)'*
Fig. 6 Positional assembly of enzymes (GOX, LPS, HRP) in a polymersome

[62]
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