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Abstract:  Although there are 125 predicted DNase II -like family genes in the Trichinella spiralis genome,
plancitoxin-1-like (Ts-Pt) contains the HKD motif, a typical conserved region of DNase II, in N- and C-terminal. It is
generally believed that histidine is the active site in DNase II. To study the nuclease activity of recombinant Ts-Pt with
mutations in the active site from T. spiralis, different fragments of the mutated Ts-Pt genes were cloned using overlap PCR
technique and inserted into the expressing vector pET-28a(+), and transformed into Escherichia coli Rosseta (DE3). The
fusion proteins were purified by Ni-NTA affinity chromatography and SDS-PAGE. Nuclease activity of the recombinant
proteins was detected by agarose gel electrophoresis and nuclease-zymography. The recombinant plasmids harboring the
mutated Ts-Pt genes were constructed and expressed as inclusive body in a prokaryotic expression system. After
renaturation in vitro, the recombinant proteins had no nuclease activity according to agarose gel electrophoresis. However,
the expressed proteins as inclusive body displayed the ability to degrade DNA after renaturation in gel. And the nuclease
activity was not affected after subjected to mutation of active site in N- and C-termini of Ts-Pt. These results provide the

basis to study the relationship between DNase I -like protein family and infection of T spiralis.

Keywords: Trichinella spiralis, plancitoxin-1-like, active site, mutation, nuclease
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GE Healthcare AKTA Purifier 100 2 1.5 1 05 0mol/L
His ( 1:50) 4h
Bradford 1
1.2.4 SDS-PAGE 1.2.6 Ts-Pt
Ts-Pt
Ts-Pt SDS-PAGE 50 mmol/L 10xAcetate (pH
SDS-PAGE 5.0) 20 pL 10x
10 min 5 min 8 000 r/min 5 min 2 uL DNA 0.2 pg Ts-Pt
12% 5% Ts-Pt 10 pg
ddH,0O 20 uL 37°C
1 h 1%
DNA
1.2.5 1.2.7 Ts-Pt
SDS-PAGE
3] 0.2 mmol/L DNA
DTT 0.3 mmol/L GSSG 3 mmol/L GSH B-
(8 mol/L 50 pg Ts-Pt Ts-Pt
*1 KHRPFTA PCR I IE54FT]
Table 1 The primer sequences for PCR amplification in this study
Gene Primer Primer sequence (5'-3") Underline
Wild-type Ts-Pt Upstream TTTTGGATCCATGGACGCACGTCGGCCGGTAT BamH 1"
Downstream CCCAAGCTTTCAATATGGTGGAATAGGACAAAGT  Hind 117
HS8A Upstream CCACGACACCTTTACAAGCGCCGGCATTCC H—A"
Downstream GGAATGCCGGCGCTTGTAAAGGTGTCGTGG
H236A Upstream AGCCCATTTGGAAGCATCTGATGCAAAGTA
Downstream TACTTTGCATCAGATGCTTCCAAATGGGCT
HS8L Upstream CCACGACACCTTTACAAAGGCCGGCATTCC H-L"
Downstream GGAATGCCGGCCTITTGTAAAGGTGTCGTGG
H236L Upstream AGCCCATTTGGAAAGATCTGATGCAAAGTA
Downstream TACTTTGCATCAGATCTTTCCAAATGGGCT
HCK Upstream CCACGACACCTTGAGCAAGGCCGGCATTCC HCK—LAQ"
Downstream GGAATGCCGGCCTTGCTCAAGGTGTCGTGG
DHSK Upstream AGCCCATTGGAGAAGAACTGATGCAAAGTA DHSK—VLLQ"
Downstream TACTTTGCATCAGTTCTTCTCCAATGGGCT

*: the underlined sequence is BamH I site. **: the underlined sequence is Hind III site. #: the underlined sequence is

amino acid of site-specific mutations.
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Fig. 1 PCR amplification and enzyme digestion of
( 1A) pMDIST Ts-Pt with active site mutant. (A) PCR amplification of
Ts-Pt gene with active site mutant. M: DL2 000 DNA
ladder; 1: ddH,0; 2: wild-type Ts-Pt; 3: H—A; 4: H—>L;
( 1B) 5: HCK—LAQ: 6: DHSK—VLLQ: 7: HCK/DHSK—>
pET-28a(+) Ts-Pt LAQ/VLLQ. (B) Enzyme digestion of pMDI18T-Ts-Pt
Ts-Pt with active site mutant. M: DL15 000 DNA ladder; 1:
wild-type Ts-Pt; 2: H—A; 3: H—L; 4: HCK—LAQ; 5:
DHSK—>VLLQ; 6: HCK/DHSK— LAQ/VLLQ.
A
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Fig. 2 Purification and SDS-PAGE analysis of the recombinant proteins. (A) SDS-PAGE analysis of the recombinant proteins.
a: wild-type Ts-Pt; b: H—A; c: H-L; 5: HCK—LAQ; d: DHSK—VLLQ; e: HCK/DHSK—LAQ/VLLQ. M: prestained
protein marker; 1: E. coli lysate without IPTG; 2: E. coli lysate with IPTG. (B) Purification of the recombinant proteins.
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Fig. 3 Purification of the recombinant proteins by affinity chromatography. (A) Purification of inclusion body. (B)
Purification of soluble protein.
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JIAERES Fig. 4 Detection of the nuclease activity of the
recombinant proteins by agarose gel electrophoresis. 1:
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H-L; 6: HCK—LAQ; 7: DHSK—VLLQ; 8:
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Detection of the nuclease activity of the recombinant proteins by nuclease-zymography. (A)

Nuclease-zymography analysis of the recombinant proteins, after staining with ethidium bromide and exposure to UV
light. (B) The same gel was stained with Coomassie Brilliant blue after zymography. 1: wild-type Ts-Pt; 2: DNase Il ;
3: BSA. 4: H—A; 5: H->L; 6: HCK—LAQ; 7: DHSK—VLLQ; 8: HCK/DHSK—LAQ/VLLQ.
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