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A novel reporter system monitoring Sortase A catalyzed
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Abstract: Efforts on directed evolution of sortase A to optimize its catalytic properties have been undertaken and shown
the promise. To facilitate screening of sortase A mutants with expected catalytic properties, a novel ligation efficiency
monitoring system, including reporter substrates GFP-LPETG and GGGYK-Biotin, was developed. GFP-LPETG, wild type
sortase A, and a recently reported high activity sortase A mutant were prepared recombinantly from Escherichia coli BL21
(DE3). Taking advantage of the newly designed reporter system, the ligation efficiency catalyzed by wild type and mutant
form of sortase A could be sensitively monitored via SDS-PAGE directly. Consistent with previous report, the mutant
sortase A displayed much higher catalytic activity compared to wild type enzyme, indicating the new reporter system is
easily and fast handled and sensitive. The application of this reporter system into systemic screening will facilitate future
directed optimization of sortase A.
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%1 PCR3I¥H&IT
Table 1 Design of PCR primers

Primer name

Primer sequence (5'-3")

GFP For

GFP Rev

SrtA For

SrtA Rev

P94S For

P94S Rev

D160N, D165A For
D160N, D165A Rev
K196T For

K196T Rev

CATGCCATGGGCAAAGTGAGCAAGGGCGA
CGGGGTACCTAAACGACCGGTTTCCGGCAGGGATCCCTTGTACAGCTC
CATGCCATGGCTAAACCTCAAATTCCGAAAGATAAATCG
GGGGTACCTTATTTGACTTCTGTAGCTACAAAGATTTTACG
P-TCGGAACAATTAAATAGAGGTGTAAGCTTTG
P-TGTTGCTGGTCCTGGATATACT
P-CTGTAGGAGTTCTAGATGAACAAAAAGG
P-CTGTAGGCTTAACGTTTCTTATACTTGTC
P-CACGTAAAATCTTTGTAGCTACAGAAGTC
P-TTTCCCAAACGCCTGTCT

Note: the underlined bases in SrtA For, SrtA Rev, GFP For and GFP Rev represent Nco I and Kpn [ cutting site respectively.

‘P-’ represents phosphate group.

Nco I Kpn I pET-24d(+)

E. coli DH5a

pET-24d(+)-GFP-LPETG
pET-24d(+)-SrtA
Phusion Site-Directed Mutagenesis
Kit P94S For/P94S Rev D160N/
D165A For DI160N/D165A Rev K196T For/
K196T Rev SrtA
Sortase A
pET-24d(+)-SrtAM
123 GFP-LPETG

Sortase A

Sortase A

pET-24d(+)-GFP-LPETG
pET-24d(+)-SrtA pET-24d(+)-SrtAM
E. coli BL21(DE3)
50 pg/mL LB

IPTG 0.2 mmol/L 37°C 3h

1.24 GFP-LPETG Sortase A
Sortase A
6 000 r/min 4 C 15 min

(25 mmol/L Tris-HCI pH 7.5 250 mmol/L
NaCl 20 mmol/L )
0.3% Triton X-100 4 C

16 000 r/min 50 min 0.45 pm
AKTA Ni-NTA
20-250 mmol/L
SDS-PAGE
4°C -80 C
1.25

1 umol/L Sortase A
( ) 2 umol/L GFP-LPETG
30 pmol/L GGGYK-Biotin (
GGGYK) 37°7C
SDS-PAGE
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Fig. 1 Design of reporter substrates.
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Fig. 2 PCR amplification of GFP gene. M: DNA
molecular weight markers; 1: PCR product of GFP gene.
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Fig. 3 PCR amplification of Staphylococcus aureus
SrtA gene. M: DNA molecular weight markers; 1: PCR
product of SrtA gene.
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Fig. 4 SDS-PAGE analysis of purified GFP-LPETG
via Ni-NTA affinity chromatography. M: protein marker;
1: soluble fraction of whole cell lysate; 2: flowthrough;
3—4: wash; 5: elution of purified GFP protein.
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Fig. 5 SDS-PAGE analysis of purified wildtype
Sortase A protein via Ni-NTA affinity chromatography.
M: protein marker; 1: soluble fraction of whole cell
lysate; 2: flowthrough; 3: purified Sortase A protein.
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Fig. 6 SDS-PAGE assay monitoring ligation
efficiency mediated by wildtype Sortase A. 1-6:
ligation between GFP-LPETG and GGGYK-Biotin,
with 0, 1, 2, 3, 4, 12 hours of reaction, respectively; 7:
GFP-LPETG; 8-13: ligation between GFP-LPETG and
GGGYK, with 0, 1, 2, 3, 4, 12 hours of reaction,
respectively (= : substrate GFP-LPETG; -a: ligation
product GFP-LPETGGGYK-Biotin; < : wildtype
Sortase A).
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Fig. 7 SDS-PAGE analysis of purified high activity
mutant Sortase A protein via Ni-NTA affinity
chromatography. M: protein marker; 1: purified high
activity Sortase A mutant protein.
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1-6 9) Chen
Sortase A
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-
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Fig. 8 SDS-PAGE assay comparing ligation efficiency
mediated by wildtype and mutant Sortase A. 1-6:
wildtype Sortase A mediated ligation between
GFP-LPETG and GGGYK-Biotin, with 0, 10, 30, 60,
90, 120 minutes of reaction respectively; 7—12: mutant
Sortase A mediated ligation between GFP-LPETG and
GGGYK-Biotin, with 0, 10, 30, 60, 90, 120 minutes of
reaction respectively («: substrate GFP-LPETG; = :
ligation product GFP-LPETGGGYK-Biotin; <
wildtype or mutant Sortase A).
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S 60
=
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= 40
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Fig. 9 Comparison of ligation efficiency mediated by
wild type and mutant Sortase A.
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