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Semi-rational modification for improving bond selectivity of
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Abstract: To improve bond selectivity of recombinant B-glucuronidase in Escherichia coli (PGUS-E), based on the
PGUS-E structure guidance, three key points R329, T369 and N467 were identified to be responsible for the bond
selectivity of PGUS-E, and further saturation mutagenesis was conducted. Two positive mutants R329K and T369V were
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obtained by a combined selection technique of thin-layer chromatography and high performance liquid chromatography.
Compared to PGUS-E, the bond selectivity of mutants R329K and T369V increased by 26.9% and 34.3%, respectively;

whereas the biochemical properties such as pH and temperature profile were unchanged. Nevertheless, the activity was

decreased compared to PGUS-E. These results further confirmed that sites R329 and T369 played important roles for the

bond selectivity and activity. In summary, this study significantly increased the bond selectivity of PGUS-E by structure

guided saturation mutagenesis, providing experimental support for elucidating the relationship between the structure and

function of PGUS-E.

Keywords: B-glucuronidase, glycyrrhetinic acid monoglucuronide, bond selectivity, site-saturation mutagenesis
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Fig. 1 Biotransformation of GL catalyzed by B-glucuronidase (PGUS-E).
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Table 1 Primers used for site-saturation mutagenesis

KA WG . ANTPs 5618 F W H TaKaRa 23] ; ks
DNA /v 3 HUR) &0 3 A6 i fE Rk
AW Dpn I NVIREIE H Fermentas 23 7] ;
DNA marker W H E4AY T7 (KiE) BARA
H] 5 ASLIS i F AR 2550 34 2 B 4t PCR
191G ML S DNA I Hy b A T A ) TR
AW 55 A R Wl 58 A
1.2 (MR EWERTAE

M Statagene 73 H] Quit-Change Kit JiiF ,
EFXF R329. T369. N467 =it T 6 &
B9 (F 1) LUK pHCE-gus RAHR, §7 3
HE A SRR BRL . Hih PCR Y S A4 28 2H 1
h: 10xFast Pfu PCR 2 M1 2.5 uL, 4 Fl dNTPs

Primer name Primer sequence (5'-3")

329-F GGGGGCCAACTCCTTCNNKACCTCACACTACCCATACG
329-R GAAGGAGTTGGCCCCCATCCAGTGCAGCAG

369-F CGGAGCGGGAGC CCAGNNKTC AACCCGCCGGCTACATTC
369-R CTGGGCTCCCGCTCCGATGGAGAATGCTAGACCG

467-F GATGTGCTTTGCTTANNKCGGTATTTTGGTTGGTACACGC
467-R GAGCTCAGCCGTTTGCGTGTACCAACCAAAATACCG

Underlined and bold sequences denote the coding sequence of the mutated amino acid (N=A/G/C/T; K=G/T).
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i, FIWAREAN R - 7€ GL FALRAMF B 54
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PR, F HPLC E— i e m B 0 .
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Fig. 2 Substrate schematic representation of PGUS-E. GL (left) GAMG (right).
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B3 PGUS-E () 5 EGUS E&%) (3K4D #EE) MEHMLLX REE
Fig. 3 Stereo view of the superimposition of the PGUS-E (green) and EGUS (3K4D, salmon). Substrate binding

residues are depicted as stick.
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Fig. 4 DNA electrophoresis of saturation mutagenesis
reactions. M: DNA marker; 1-3: PCR products
corresponding to R329, T369 and N467.
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Fig. 5 Screening results of mutant PGUS-E. (A) The primary screening of TLC. 1-5: corresponding to T369V,
PGUS-E, GL, R329K, GAMG. (B) The re-screening of HPLC.
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Fig. 6 Specific activity of PGUS-E and variants.
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Fig. 8 Effect of temperature on the PGUS-E and
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Fig. 9 The model structure of PGUS-E and mutants with a GL substrate. (A) PGUS-E. (B) T369V; (C) R329K; (D) N467D.
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