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Co-immobilization of formate dehydrogenase and molecular
chaperone based on metal organic framework ZIF-8 carrier

Z0U Hekai, LIU Jianguo, WANG Zhipeng, ZHANG Caiyue, GUAN Jiaojiao, ZHANG Haochuan
(College of Chemistry and Chemical Engineering, China University of Petroleum, Qingdao 266580, China)

Abstract: The immobilization of enzymes can improve their stability to a certain extent and facilitate their
recycling. However, the issue of enzyme activity loss during immobilization remains a research challenge in the
field of enzyme engineering. Focusing on the formate dehydrogenase from Myceliophthora thermophila and
using the technology of molecular chaperone co-immobilization, this study successfully reduced the enzyme
activity loss based on ZIF-8 immobilization process from 27. 8% to 2.4%. The experimental results also showed
that the co-immobilization of molecular chaperone further improved the thermal stability, storage stability, and
reusability of immobilized formate dehydrogenase, enabling its residual activity increased by 18. 7%, 53. 3%, and
23. 1% respectively after the incubation at 60 ‘C for 0.5 h, storage at 4 “C for 30 d, and 15 cycles of use.
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Fig. 7 Experimental results on thermal stability and storage stability of MtFDHs

i 7Ch) Rl LU i Bl 2 IE A7 B 0] 0% 28 4K Ui 25 F R 16 U MFDH Rl B — [ 5 Ak il MtFDH @ ZIF-
8 149 AF XoF 3 P S S O P S R A R A i L 8 A Ak i MtFDH-TKepn@ ZIF-8 4 #0 %% M4 0 F B A % 2%
. Flan,7E 4 CIAE 30 d JF . Ui g HY e o S0 o 42 5 T, B — [ 22 L B MUFDH @ ZIF-8 (1% A5 X i PR X
32,5 %, i A [ 22 fb i MtFDH-TKcepn@ ZIF-8 {1 AH XS I P AT ik 85. 800, ik #45 R FE UL B, & F
ZIF-8 1 [ A B v 7 FF I 8 S0l 1 D A7 A M L T 43 F A48 TKepn A9 IA L, Sl — 25 38 i 7 3k [ e 1k
fitf MtFDH-TKcepn@ZIF-8 M fEfa gt . 55 40 BF 4 3L [ 2 L MtFDH-TKcepn@ZIF-8 #4177 K ik
AR A S0 ZE R R B FE 4 CIAF 6 N H Z 05 HAR X I8 PEAR SR BB 06 38 31 47 %0 £ A7, B AL 5+ i I
fERaE k.

3) [ 5 Ak i 1) 406 P10 FH

RGBS W 0T 5 o Ak 0 3 B OR AE T L] 2RI X 2 Tl E I EES B W R
U0 B ATEE 8 T B[ E LS MtFDH @ Z1F-8 14k [ 52 {6 i MtFDH-TKcpn @ ZIF-8 (4§
I I, SO0 25 AR 8 TR . T LU L B 2 0 P (T O 500 1 o, 7 e R Ak PR R T SR ) A X
PEIZ T T K (03t [ 2 AL MFDH-TKepn@ZIF-8 A7 PE B9 T K8 B W 8 /N T 80— [ € fb i MFDH
@ZIF-8, il fEAG R 15 g 8 — [ E LB MtFDH@ ZIF-8 fAXS 3G P 2 T 46. 9 %, i 2 [ 2
L MtFDH-TKcepn@ZIF-8 f A1 X 1% PRI 2 T 23. 8% X Al RS I A 40 T 148 TKepn X F & i 40 it
ke e PRI



« 104 - L AMBERFFROEZRFAFZRO 2026 % 2 #

2.4 HERSBEELITEHERLE £ MtFDH@ZIF-8

HTEN WM RET ZIF8 WEEL. ] F g TS
4 FHAR TKepn 1936 8 52 46 % 1 2 J68 0 W 44 o = H & -
Wi e A MEDHL . | ] il
{1k MtFDH @ ZIF-8 HI 3t [ 5 {1k i MtFDH- 60 | = = H | N
TKepn@ZIF-8 I PE B T4 1. E EIMEHEME

MR 1 Ll B 0 75 AT B L R YEIE SHNENE =
S0 MtFDH 25 ZIF-8 [ 5 L 2 )7 o Ho B 3512k »IE B Slili= =
T2y 27.8% M5 4> F 448 TKepn 36 52 =liE =il= =
T2 I PR BB AN 2. 490, 50 1 Wi I o =
i, BHA . THEERSREN T ZSHCEEHEA BRI B
B JEE ) AR P S5 L AR T 10 1 P 5 A B S (A F Yo b 1 B
o PR CHA i 0 It 7 B — L1 Ak 0 H 1R o S0l 5 Fig. 8 Effect of cycle usage on the activity
S FAR 1 38 B 5 1) 19 1152 4 S S AR AT TR 29 of immobilized MFDHs

78.5% , WONEZLME,AE IR A EE MFDH [ fb i B2 o A 4 F AR TKepn, BT LA 3 [ 2 16 il
MtFDH-TKepn@ZIF-8 19 # R M A7 8 5 Pk G 21 i 1 0 0 45 48 A 32 1) 13 38, 3 e 2% il 1) Tl
FEREFARE A . 5340 .5 Lin S50 R A AL A 3807 (8 5 fh PR Ao 0 I A 405 SR AR EL L AR F 9 ol 45 0 3 [
SEALEE MtFDH-TKepn@ ZIF-8 Y #E5E P IV A7 A P AR PR 1 4 B v 2270 5206, IRl A Ul B il 5
Oy AR AR 1 R A R A

x1 FRRETRRBKSEE SRR
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