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Enzyme-Directed Evolution Enables Bioconversion of Organosilicon
Compounds

Yerong Chen, Bingbin Yang, Xinglei He, Yugi Lin *, Keyin Ye
College of Chemistry, Fuzhou University, Fuzhou 350108, China.

Abstract: Owing to their unique physicochemical properties, organosilicon compounds have found widespread
applications in various fields such as electronics, materials science, and pharmaceuticals. However, biological systems
typically cannot synthesize or convert most organosilicon compounds under natural conditions, making chemical
methods the conventional approach for their synthesis and transformation. In a landmark achievement, Professor
Frances H. Arnold, recipient of the 2018 Nobel Prize in Chemistry, and her research team successfully achieved
biocatalytic conversion of these non-natural compounds through enzyme-directed evolution. This review systematically
examines the team’s research progress in organosilicon compound synthesis and transformation, analyzes the
underlying reaction mechanisms, and discusses relevant applications. Our aim is to enhance understanding in this
field and facilitate further research in biocatalysis.
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Rl BHEWKTHRERTHREK

#%H Rt P44k RE/ (kT mol ) SFEfEA/A
1 C—CHt 346 1.54
2 C—Si gt 318 1.85
3 C—0 % 358 1.43
4 Si—O gt 452 1.63
5 C—H 411 1.09
6 Si—H 318 1.48
*1 A=0.1nm
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B Rhodothermus marinusW 4N A2 C (Rma cyt o)REME A RUMEL ST —HEER) R 5=HEN N, T EGHT H
Si—CHt, HAWAAERTAREREMET% ee), {HIEHALE(Total Turnover Number, TTN)#UK, KlILHF
NGOk 2 N T E R SR AR . @ X Rma eyt e AR RS T 8, MR ARK
It i 1 e B I 20 3R Bk 2 ) A i £ 2L U (H49) ANz S £ R BT 220 (MU 00)BE AT i ) Az, oA 148
TIMI00/T B A5 B T Bl 4 40 s 7 82k - = B2 1 A A 2 08 B 2 1), AT 2 g (i AL 1t g . [
I, A AT R LA R (V75) R R B 20 BR (M1 03) 7E il iy P A7 i rh S 3 il 21 28k Pt (7 AL ). R



K 2 4 %% Univ. Chem. 2025, 40 (10), 124

W T H AXTM 100, V7SHIMI03 47 557 53 I BEAT LRI GEAR , I 55 S A8 R 15 T A AR g 1) 9 M a3k A7 L Xt o
IR EE R, o G 750 1 B TR B e N 75 R (VTST) . 10047 ) FF AR & e 35 4 R X R
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BB RHESi— CHERI AR, BEA I PAVEAL 7 — 45050 % O F I 40 Mo 4 2 P450sms A8 AR S AL 7S
B REE R 14 C—HEERE ). AAH A E- T (GC-MS) /3 T R W, #£P450sm3 28 4R LSIlOX L 4k 1) 7~
Wy AR [ IR ARG 31 C — HEEER Ak P2 16 1 Si— CEE MR /K il F= 15, TR, ATk T LSilOx1/E N
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