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Abstract: Enzyme separation, purification, immobilization, and catalytic performance improvement have
been the research hotspots and frontiers as well as the challenges in the field of biocatalysis. Thus, the

development of novel methods for enzyme purification, immobilization, and improvement of their
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catalytic performance and storage are of great significance. Herein, ferritin was fused with the lichenase
gene to achieve the purpose. The results showed that the fused gene was highly expressed in the cells of
host strains, and that the resulted fusion proteins could self-aggregate into carrier-free active immobilized
enzymes in vivo. Through low-speed centrifugation, the purity of the enzymes was up to >90%, and the
activity recovery was 61.1%. The activity of the enzymes after storage for 608 h was higher than the initial
activity. After being used for 10 cycles, it still maintained 50.0% of the original activity. The insoluble
active lichenase aggregates could spontaneously dissolve back into the buffer and formed the soluble
polymeric lichenases with the diameter of about 12 nm. The specific activity of them was 12.09 times that
of the free lichenase, while the catalytic efficiency was 7.11 times and the half-life at 50 °C was improved
11.09 folds. The results prove that the ferritin can be a versatile tag to trigger target enzyme
self-aggregation and oligomerization in vivo, which can simplify the preparation of the target enzymes,

improve their catalysis performance, and facilitate their storage.

Keywords: ferritin; carrier-free self-immobilization; enzyme polymerization; bioseparation; active

aggregates of enzymes; biocatalysis
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1 Lichenase-Ferritin 87 SDS-PAGE 53
Figure 1 SDS-PAGE analysis of lichenase-ferritin.
M: marker; lane 1: the target protein.
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Table 1 Half-lives of different lichenases

Temperature Half-lives (min)

(C) Free IALA SPL
lichenase

50 1.60+£0.06 1.99+0.23 19.35+£0.24%***

45 10.93+1.64 9.24+0.57 29 382.01+2 650.78***

**%. P<0.001.
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K2 TRRTSHKEZEEBHNNEZEY
Table 2 Kinetic parameters of different lichenases
IALA SPL

Kinetic Free
parameters lichenase
K, (mg/mL) 9.73+0.84 9.49+1.15  30.14+5.56

ko (579 44.03+2.73 4.8440.46 966.69+147.22%%*

kea/ K 4.53+0.11 0.51£0.01 32.21£1.08%%**
(mL/(mg-s))
®kk: P<(0.001.

Fi—J7 M, TALA BIMEALRCRA Eb i 2 i
WA BB TR, X FRERR T ke TR
Wi, FTREZ T TALA 20Ok g 0 s v 5
BAR (WL 2.6), BRMITCEMRY HE L, S
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IALA il s fii B, o5 Frok, Al &M
(W, 2.6). Ht, FESZERR AR IH T
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WHTATE, RO T K 2 B EERE A
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B H A T [ f R, T Y EE 52 R R BRI
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J1B TR, EEEM 5 ik, TIALA /&

100

P (=} e}
(=] (=1 (=

Residual activity (%)

33
(=]

1 2 3 4 5 6 7 8 9 10
Reuse (counts)

Bl4 IALAEEFEANM
Figure 4 Reuse of the IALA.
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A
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515

Figure 5 Transmission electron microscopy of cell
sections (A), IALA (B) and SPL (C).
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Figure 6 TALA dissolved by urea.
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