TR ROR E M F RE 2024110 5175511
o 1278 - Journal of Pathogen Biology Nov. 2022, Vol.17.No. 11

DOI.10. 13350/j. ¢jpb. 221108 cE -
T d8 Wk B e (e B 1 T A R Y 4
R HHEEMR

BRE L RA L ERE L BB R E AV FER R T RE BT
(L TR BE R R 25 A ol 2 U35 T AR EVT 52402352, 7 AR BEBF K2 I 2 5 R 2% )

[€ED] B sres dube b 48 o I U0 2 11 B 5 7] AduCPIL-Adu CPI4 3 ] L 75 K i 0 4 1 PP HEAT 3R 35
TiREMA AduCPI-AduCPl4 X} 4 4155 H B (cathepsin, ca) (I HIME . FiEx WIWHIWE 4 Moy AduCPI K
JF7%1 (GenBank No JQ762416-JQ762419) 519, % PCR £ A M+ — 45 % 4 i Bt cDNA th 3 1% AduCPls § 2K
4 i 25 N, I o B % 32 3 3K R pET32a-sumo, I B4 R A% Rk ik . EA B IKH A F| E. coli BL21(DE3) , i
IPTG SR EMAE M . @ NENTA SEAUZ B a8 F v i E AL m 4 A sk B SUMO & (4 i i
VIR A AR W 20 B AR AR 4l Ak i AL B W8 A . R SDS-PAGE 43 Wi i 1 3235 B Sl AR 1 0 » 2R FH TG 1% P 400 o 3k 38 e
M 4 FpE 4 AduCPI X catB catl 1 catS MINHIER . &R P HIFTERMG T 4 F AduCPI ) lUAAE A WTIEH
P A R R AR KRR A B e Rk B H, &4k 15 E 4 AduCPII-AduCPl4, 4 F¢ AduCPl i #] catS
(0.5 nmol/L)(pH 6.5 8¢ 7. 4) ) IC;, ££ (0. 60+ 1. 13)nmol/L~ (2. 89+ 1. 37) nmol/L, # #i] catl.(0. 5 nmol/L) (pH
5.5) 1 1C, 7£ (0. 50+ 1. 06)nmol/L~ (1. 424+1. 07)nmol/L, # ] catB(0. 5 nmol/L) (pH 6.0 5 7. )y IC;, 7£ (5. 24+
1. 03)nmol/L~ (68. 90+ 1. 38) nmol/L, H 1 L AduCPI4 %} 3 Fh 20 23 2 (1 0 £ 30 1 4 55 58 . ii AduCPI2 X catS, catB
(pHT7. )y 1Cs, 43 5 (0. 80+ 1. 08)nmol/L F1(68. 90+ 1. 38) nmol/L. i HI/E AR Z F W K, AduCPI2 %} catS B4
BAFE MG . & WBERET 4 AduCPL % 4 PR AW AL ZUE FURE LA S 395G AR 5% (1% 40 i 76 T
Xt A2V L B VR PR ER B SR SE SR ONE— 25 T % AduCPlLs (12 )24 D) g J H W B 558 1 Skl

+ A M 0 s o I SRR D ) 5 DR ik 5 2 UK 1

[GlEPESED]| R383.13 [CEVIDN A 1673-5234(2022)11-1278-05

[Journal of Pathogen Biology. 2022 Nov. ;17(11) :1278-1282. ]

Isolation,expression and inhibitory activity of cysteine protease inhibitors (cystatins) of Ancylostoma
duodenale

SHAO Zheng' ,DENG Li',CUI Yong-shi*, LU Xiao-yong' ,ZHANG Ju-ying' ,LU Ling-ling' , XU Qin-
ying' ,CHEN Chuan', HE Qing-feng', PENG Li-fei' (1. Department of Parasitology » Guangdong Medical
University s Zhanjiang 524023, Guangdong, China; 2. School of Medical Technology, Guangdong Medical

* X¥

University)

Objective  To isolate, clone and overexpress AduCPI1-AduCPI4, the cysteine protease inhibitors of
Ancylostoma duodenale ,and detect their inhibitory activity on cathepsin B(catB),L.(catl.) and S(catS). Methods The
primers were designed according to the predicted gene sequences encoding four AduCPls (GenBank No JQ762416-
JQ762419) .and the nucleotide sequences encoding AduCPI1-AduCPI4 mature protein were PCR amplified from the A.
duodenale cDNA,then ligated into pET32a-sumo to construct the recombinant plasmids, respectivily. The 4 recombinant
fusion proteins were inductively expressed in Escherichia coli BL21 (DE3) by IPTG, and purified by Ni-NTA affinity
chromatography,respectively. The purified rAduCPI was obtained after cleavage of their fusion tag with SUMO protease
on the resin bed. The protein expression and purification were analyzed by SDS-PAGE, and the inhibitory effects of
rAduCPls on catB,catl. and catS were detected by microplate reader.  Results The gene encoding 4 AduCPls mature
protein was amplified and cloned from the A. duodenale cDNA, respectively, and each rAduCPl was successfully
expressed and purified in E. coli. These four AduCPlIs inhibited catS (0.5 nmol/L) (pH 6.5 or 7. 4) with IC;, of (0. 60
+1.13) nmol/L. —(2.89=+1. 37) nmol/L,inhibited catlL (0.5 nmol/L) (pH 5.5) with IC;; of (0.50+1.06) nmol/LL —
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(1.4241.07) nmol/L,and inhibited catB (0.5 nmol/L) (pH 6.0 or 7. 4) with IC;, of (5. 24=+1.03) nmol/L. —(68. 90+
1. 38) nmol/L,of which AduCPI4 was the most effective inhibitor in inhibiting cathepsin B, L and S, while the IC;, of
AduCPI2 on catS and catB (pH7. 4) was (0.80=%1.08) nmol/L and (68. 90+ 1. 38) nmol/L,respectively, which showed

differences in inhibition efficiency,and AduCPI2 had a selective inhibitory effect on catS.

Conclusion Four AduCPls

were cloned and expressed in this study.and all these AduCPIs are highly potent inhibitors of cathepsin L. and S, and

strong inhibitors of cathepsin B. The results of this study lay the foundation for further understanding of the biological

function of AduCPIs and their application.
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AduCPI1 CPI1-3 ATGCCAGAGCTTGCCCTCGTCGTC
CPIl-1e CCgaattc CAAGTGATGCCTGGAG
CPI1-2e GCaagctt CTCAAGCAGAAACGTC
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Fig. 1 Amplification of the genes encoding AduCPIs mature protein
from the A. duodenale cDNA
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Fig. 2 Amino acid sequence and alignment of mature protein
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Fig.3 Expression of AduCPIs and purified rAduCPIs
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MBS 55 2765, 13%22.79 0.T1EL0T  L42E1L0T 132107
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nmol/L~(2.89+1. 37)nmol/L; X%} catB G % 5% g3
HIVE A, 1C;, 7E (5. 24 £ 1. 03) nmol/L ~ (68. 90 £
1.38)nmol/L, rAduCPl4 X} 3 Fh4H 41 4% [ i it 15 Pk
B4 S 1 P 2 S B i o AH v Adw CP12 A 4 - 1 186 400 i)
YR B B8 = M ) catS Y B 5 %, T X catB
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