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Bioinformatics-based polyclonal antibody preparation of Toxoplasma gondii Subsilisin 3
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CUETEED B Objective

prehensive analysis of TgSUB3 sequence by bioinformatics method.

Rabbit polyclonal antibody targeting the B cell epitope of TgSUB3 was prepared based on com-
Methods The physical and chemical properties,
spatial structure, phosphorylation/glycosylation sites and B cell epitope of TgSUB3 were predicted by bioinformatics soft-
ware. New Zealand white rabbits were immunized with purified TgSUB3 protein expressed in prokaryotic expression.

The rabbit serum was collected on the 7th day after the fourth intensive immunization,and purified with Protein A affini-

ty. The purity and titer of the antibody were analyzed by SDS-PAGE and ELISA, respectively.

Results Bioinformatics

analysis showed that TgSUB3 was an unstable hydrophilic protein with no signal peptide. The transmembrane region and

Peptidases_S8 domain of TgSUB3 were 19-39aa and 358-617aa, respectively. The secondary structure mainly included
random coil (51.29%) and alpha helix (26. 11%). TgSUBS3 including 65 phosphorylation sites and 126 glycosylation

sites. The antigen region of B cell epitopes were concentrated at 45-290aa and 715-937aa. SDS-PAGE result of the puri-
fied TgSUBS3 polyclonal antibody showed a specific band at around 55 ku. The ELISA result showed that the titer of Tg-

SUB3 antibody was 1:102 400.

Conclusion In this study, the rabbit antiserum of TgSUB3 was successfully prepared,

and the good purity and high titer polyclonal antibody was obtained after purified.
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Fig. 7 SDS-PAGE results of TgSUB3 expression and purification
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Fig.9 TgSUB3 polyclonal antibody purity analysis (A)
and titer determination (B)
i

%t TeSUB3 197 18 % 11 TeSUBL Fl TgSUB2 1Y
WF5E F W, TgSUBL £ K ORF 4K 2 388 bp. i tg
795 N FHETR A 5 5 IR IC I R IX AL =Bk AR AL T
Asp®™ His®” | #1 Ser'”, TgSUB2 3 A ORF 4 K
3903 bp Zifd 1 300 P2 ERR . A0 % {55 5 KA B X
AL =R T Glu™ (His™ (il Ser™" ") AHF 5% X
TgSUB3 #iAT W ALY E B o Bm. mE AU H
969 MHEBLMR A B I IX A5 5 ik, TeSUB3 [6) #£ A
A SUB & [ #4457 19 fi Ak = B4R 7 F Asp™ | His™
F Ser’

HE S M W AR R R E T 8 (5 5 1O 1Y 43
WA 19 28 5k N T I KRR AR TN B O i AR 6 58 LI 4
Wit FE . JE 24 M B R B/ 43 W Cunconventional
protein export/secretion, UPE/UPS) F| F A4 i1 P4 5
W -3 7Rk SR A R GE i 2 Rl oy OB T AT 3 T 41 (FF Bt
(R AR R O e SRS A N % g Dl - = B A |
s, TgSUBL fil TgSUB2 J¥ 5 ¥4 & 55 ik,
MM WEH . AP TgSUBS3 o5 5 ik, i%
HHENAEWE AR AR M W EH DR E
H T RE , 5 S — P S Ik

AR SCHk AR, TeSUBL Rl TgSUB2 1] 43 51
Xf I UM AR B (TgM2AP-MIC2 B 5 ¥ Tg-
MICH) FB IR A4 & 1 TgROPL #EA7 i A i L, A1y 2
SR ARG M R . A M e BIF S SR
TgSUBL 3¢ fii F 5 8 B il 4k &, TgSUB2 5 TgROP1
HE R TEARIR . [HCT TeSUBS [ fif 14 A 2

2 va BEHUIRAE B 1 A S D Re g it — b
1 SE 3 A R, A BIE SR AE B 8 TeSUB3 /9 B 4 M Bt i
e DA i i A DO ¥ S RO AC /NI IR[-Sil B U



694 -

OE R OR A M F R E 202meH 10556
Journal of Pathogen Biology Jun. 2024, Vol.19,No. 6

Protein A #E 47 4l fb. AR5 T o 26 B2 L & 0 2 19 Te-

SUB3 £#1, k TgSUB3 #y 5 i & Py ik

fitli .

(1]

[2]

[3]

[4]

(5]

(6]

[7]

(8]

9]

FLBE T 4

(&% k]

Pan M,Lyu C,Zhao J.et al. Sixty years (1957-2017) of research
on toxoplasmosis in china-an overview[]J]. Front Microbiol,2017,
8:1825.

Labesse G, Gelin M, Bessin Y, et al. ROP2 {rom Toxoplasma
gondii :a virulence factor with a protein-kinase fold and no enzy-
matic activity[J]. Structure,2009,17(1);139-146.

Barren AJ,Kirschke H. Cathepsin B, Cathepsin H,and cathepsin
L[J]. Methods Enzymol,1981,80:535-561.

Amuthan G, Biswas C, Zhang SY, et al. Mitochondria-to-nuclcus
stress signaling induces phenotypic changes, tumor progression
and cell invasion[ J]. EMBO J,2001,20(8):1910-1920.
Guicciardi ME, Deussing J . Miyoshi H,et al. Cathepsin B contrib-
utes to TNI-alpha-mediated hepatocyte apoptosis by promoting
mitochondrial release of cytochromec[J]. J Clin Invest,2000,106
(9):1127-1137.

Rawlings ND, OBrien E,Barrett A]. MEROPS: the protease da-
tabase[ J]. Nucleic Acids Res,2002,30;:343-346.

Blackman M], Fujioka H, Stafford WH, et al. A subtilisin-like
protein in secretory organelles of Plasmodium falci parum mero-
zoites[J]. J Biol Chem,1998,273(36):23398 -23409.

Hackett F,Sajid M, Withers-Martinez C,et al. PfSUB-2:a second
subtilisin-like protein in Plasmodium falciparum merozoites[ J].
Mol Biochem Parasitol,1999,103(2) :183-195.

Miller SA, Binder EM, Blackman M], et al. A conserved subtili-

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

sin-like protein TgSUBI in microneme organelles of Toxoplasma
gondii[ ]J]. ] Biol Chem,2001,276(48) :45341-45348.
Miller SA, Thathy V. Ajioka JW,et al. TgSUB2 is a Toxoplas-
ma gondii rhoptry organelle processing proteinase[ J]. Mol Mi-
crobiol,2003,49(4) :883-894.
Yba ez RH, Terkawi MA,Kameyama K, et al. Identification of a
highly antigenic region of subtilisin-like serine protease 1 for se-
rodiagnosis of Neospora caninum infection[ J]. Clin Vaccine Im-
munol,2013,20(10):1617-1622.
Wanyiri JW, Techasintana P, O’Connor RM, et al. Role of Cp-
SUBI ,a subtilisin-like protease,in Cryptosporidium parvum in
fection in wvitro[ J]. Eukaryot Cell,2009,8(4) :470-477.
Alam A,Bhatnagar RK,Chauhan VS, Expression and character-
ization of catalytic domain of Plasmodium falciparum subtilisin-
like protease 3[J]. Mol Biochem Parasitol,2012,183(1) ;84-89.
AL, IR 28, . 5B M TeMICL6 £ v B bt i il 4% L 4
LAy o A O A el A R R = L S R T B
2018,30(4) :440-442.
Jameson BA,Wolf H. The antigenic index:a novel algorithm for
predicting antigenic determinants [ J]. Computer Appl Biosci
Cabios,1988,4(1) :181-186.
Fok . AR L. WIS T8 dS A, SR I R A R AT R R LT .
rp A B B 24 4T, 2014, 30(1) £ 93-97.
Zheng JF, Ge L. Diverse cellular strategies for the export of
leaderless proteins[ J]. Nat Sci Open,2022,1(3):20220018.
Lagal V, Binder EM, Huynh MH, et al.

protease TgSUBI is required for cell surface processing of mi-

Toxoplasma gondii

cronemal adhesive complexes and efficient adhesion of tachyzoi-
tes[J]. Cell Microbiol,2010,12(12):1792-1808.

[ E#Y 2023-12-20 [f&E BHH#AY1 2024-03-03

YOO OSOSOSOSO0S 0000000000 0O 00O 000 0-S0O 0 S 0O 0 00O 00O 0000000000 000000

(kB3 689 70)

[3]

[4]

(5]

[6]

(8]

9]

[10]

[11]

Boom WH,Schaible UE, Achkar JM. The knowns and unknowns
of latent Mycobacterium tuberculosis infection [J]. ] Clin Invest,
2021,131(3):e136222.
Kundu M,Basu J. Applications of transcriptomics and proteomics
for understanding dormancy and resuscitation in Mycobacterium
tuberculosis[J]. Front Microbiol,2021,12:642487.
Meier NR, Jacobsen M, Ottenhoff THM, et al. A systematic re-
view on novel Mycobacterium tuberculosis antigens and their dis-
criminatory potential for the diagnosis of latent and active tubercu-
losis [J]. Front Immunol,2018,9:2476.
Zheng H, Abramovitch RB. Inhibiting DosRST as a new approach
to tuberculosis therapy [J]. Future Med Chem,2020,12(5) :457-
467.
Valizadeh A,Imani Fooladi AA,Sedighian H,et al. Evaluating the
performance of PPE44, HSPX, ESAT-6 and CFP-10 factors in tu-
berculosis subunit vaccines [ J]. Curr Microbiol,2022,79(9) :260.
Adankwah E,Nausch N, Minadzi D, et al. Interleukin-6 and Myco-
bacterium tuberculosis dormancy antigens improve diagnosis of tu-
berculosis [J]. J Infect,2021,82(2):245-252.
Pandey K, Singh S,Bhatt P,et al. DosR proteins of Mycobacteri-
um tuberculosis upregulate effector T cells and down regulate T
regulatory cells in TB patients and their healthy contacts [J]. Mi-
crob Pathog.2019,126:399-406.
Coppola M, Villar-Hern ndez R, Van Meijgaarden KE,et al. Cell-
mediated immune responses to in vivo-expressed and stage-spe-
cific Mycobacterium tuberculosis antigens in latent and active tu-
berculosis across different age groups [ J]. Front Immunol,2020,
11:103.
Zhang C,Yang L,Zhao N,et al. Insights into macrophage auto-

[12]

[13]

[14]

[16]

(171

[18]

[19]

phagy in latent tuberculosis infection: Role of heat shock protein
16. 3[J]. DNA Cell Biol.2018,37(5) :442-448.

THEL, TG A0 AR HE L S S5 A% SRR T IR IR G B 11 HspX 19 4
WAE B2 20T VA B R e A W AR KR R LT ). b B
JR A e ,2023,18(5) :529-535.

Carranza C, Pedraza-Sanchez S, De Oyarzabal-Mendez E, et al.
Diagnosis for latent tuberculosis infection: new alternatives [J].
Front Immunol,2020,11:2006.

Yang H,Sha W, Liu Z,et al. Lysine acetylation of DosR regulates
the hypoxia response of Mycobacterium tuberculosis[]J]. Emerg
Microbes Infect,2018,7(1) :34.

Veatch AV, Kaushal D. Opening pandora’s box: Mechanisms of
Mycobacterium tuberculosis resuscitation [J]. Trends Microbiol,
2018,26(2):145-157.

Maurya RK, Bharti S, Krishnan MY. Triacylglycerols: Fuelling
the hibernating Mycobacterium tuberculosis[J]. Front Cell Infect
Microbiol,2019,8:450.

Bhatt P,Sharma M, Prakash Sharma P,et al. Mycobacterium tu-
berculosis dormancy regulon proteins Rv2627c and Rv2628 as
Toll like receptor agonist and as potential adjuvant [J]. Int Im-
munopharmacol,2022,112.:109238.

Rajpoot S, Wary KK, Ibbott R,et al. TIRAP in the mechanism of
inflammation [J]. Front Immunol,2021,12:697588.

Adankwah E,Lundtoft C,Guler A,et al. Two-hit in vitro T-cell
stimulation detects Mycobacterium tuberculosis infection in quan-
tiIFERON negative tuberculosis patients and healthy contacts
from ghana [J]. Front Immunol,2019,10:1518.

[igfm B H#AY 2023-12-18 [1EEIBHAY 2024-03-06



	2024-06内文

