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Site-directed mutagenesis and sulfhydryl PEGylation of
lysostaphin
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Abstract: The purpose of this paper is to establish sulfhydryl site-directed PEGylation method for lysostaphin and to
evaluate effects of mutagenesis and modification of amino acid residue within putative linker on enzyme activity. On the basis
of structural analysis of lysostaphin, amino acid 133—154 of tentative linker between the N-terminal and C-terminal domain
were chosen as the candidate residues for site-directed mutagenesis to cysteine. Subsequently, sulfhydryl site-directed
PEGylation was performed by reacting PEG-maleimide reagent with the newly introduced cysteine residue of the mutant
lysostaphin. The Cys-mutant and PEG-modified proteins were both purified, and their enzymatic activity were further
determined. The results show that the modification method for lysostaphin was highly efficient, resulting in the single uniform
PEGylated lysostaphins. The mono-PEGylated lysostaphins were separated from unmodified lysostaphins through highly
efficient one step method with Ni?*-NTA column chromatography. However, both Cys-mutant and PEGylated lysostaphin only
retained partial activities of the wild-type enzyme. It suggests that sulfhydryl site-directed PEGylation modification of the
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tentative linker between the N-terminal and C-terminal domain may affect the catalytic activity of lysostaphin.
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Table 1 Primers used in the study

Primer name

Primer sequence (5'-3")

K'*C forward
K™¥C reverse
A¥C forward
AM3C reverse
G*“C forward
G™C reverse
TH8C forward
TH5C reverse
T™°C forward

T¥°C reverse

ACTGCCCAAGATCCAATGCCTTTCTTATGCAGCGCAGGATATGG
CCATATCCTGCGCTGCATAAGAAAGGCATTGGATCTTGGGCAGT
CCTTTCTTAAAGAGCGCAGGATATGGAAAATGCGGTGGTACAGTAACTCC
GGAGTTACTGTACCACCGCATTTTCCATATCCTGCGCTCTTTAAGAAAGG
GCAGGATATGGAAAAGCATGTGGTACAGTAACTCCAA
TTGGAGTTACTGTACCACATGCTTTTCCATATCCTGC
GGATATGGAAAAGCAGGTGGTTGCGTAACTCCAACGCCGAATACA
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Fig. 1 Conserved domain search analysis of lysostaphin.
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CCTTTCTTAAAGAGCGCAGGATATGGAAAAGCAGGTGGTACAGTAACTCCGACGCCGAATACAGG

CCTTTCTTAAAGAGCGCAGGATATGGAAAAGCAGGTGGTIXE@GTAACTCCGACGCCGAATACAGG
CCTTTCTTAAAGAGCGCAGGATATGGAAAAGCAGGTGGTACAGTAACTCCGING®CCGAATACAGG
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Fig. 2 Sequence of lysostaphin mutants. 1: wild type lysostaphin; 2-6: lysostaphin mutants; 2: K136C; 3: A143C; 4: G144C;

5:T146C; 6: T150C.
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3 AEKEERETIKA SDS-PAGE &l

Fig. 3 SDS-PAGE analysis of lysostaphin mutants. M: protein
marker; 1: wild type lysostaphin; 2—6: lysostaphin mutants; (2:
K136C; 3: A143C; 4: G144C; 5: T146C; 6: T150C.

F2 BWMABERYEMLR

Table 2 comparison of enzyme activity

4 FEAREBRTEHNEERES
Fig. 4 The lytic activity of lysostaphin mutants against S.
aureus.

Mutant
Ratio of enzyme activity
K136C A143C G144C T146C T150C
Mutant/wild type 0.78 0.89 0.61 0.91 0.83
PEGylated/mutant 0.13 0.22 0.09 0.25 0.19
PEGylated/wild type 0.10 0.18 0.05 0.20 0.15

25 PEGHETERBIGRYEN

W5 975 2 1155 mPEG-MAL20000 7538 ‘H il 414
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(4 43 SIE FEAE AR 14 13RI, 1 2R 1 1 vk 3l AR
fi%; B PEG 4> F A K AR B v s S 08 1 2 1A % 2 ook

¥ PEG &1 J5 (IR & 7= W 28 Ni**-NTA M #E 47
SyEs il 8k ke B, AR AR TR SR 1
% B PEG &1 J5 1 i 5 Ni*-NTA RS & fig B 3%
TRE, AT LATEAR M BE Y ke (60 mmol/L) 4R
PEVEIE 5 10 2R A8 i 00 il K SR e 5 A v vk J3E 11 K s

(120 mmol/L) A HEPEME . 60 mmol/L Bkm:BE I =4
() SDS-PAGE A&l S uniel 6 frss , HLk 257 B —,
A ULIE FHE B NiZ-NTA A4 fb ik se 3l T & v =
W) —or e, R T e HhsE A

5 PEG f&ihP=#)#) SDS-PAGE 4} #fi

Fig. 5 SDS-PAGE analysis of PEGylated lysostaphin solution.
M: protein marker; 1: lysostaphin; 2: PEGylated lysostaphin
solution.
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6 PEG f2ihiA#IKEEERY SDS-PAGE #&ill

Fig. 6 SDS-PAGE analysis of PEGylated lysostaphin
fractionation through Ni**-NTA column. M: protein marker; 1:
K136C-PEG; 2: A143C-PEG; 3: G144C-PEG; 4: T146C-PEG;
5: T150C-PEG.

7 PEG ihiAAREMAEIENE
Flg. 7 The lytic activity of PEGylated lysostaphins against S.
aureus.
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