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were higher than that in PBS group on the 14th day after the last immunization (g values were 10. 80 and 4. 34

respectively, with both P<C0. 05) ,and were lower than that in PBS group on the 42th day after the last immunization (g

values were 7. 08 and 6. 12 respectively,with both P<C0. 05). The release level of INF-7 in EspB group and EspBN group

showed an increasing trend,and were higher than that in PBS group on the 42th day after the last immunization (g values

were 5. 37 and 3. 61 respectively, with both P <C0. 05).

Conclusion

The results showed that both EspB protein and

EspBN protein could induce humoral and cellular immune responses in mice.
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Fig. 1 Enzyme digestion identification map of recombinant plasmids

pGEX-4T-1-EspB and pGEX-4T-1-EspBN
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Fig. 2 Expression and purification analysis of EspB

and EspBN proteins
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Fig. 5 Detection of splenic lymphocyte proliferation

i

FEFTA AT B bR ¥k RDL X, i H & 25 #%
FEBR A A BB v 2 AR Bl 2 32 IX 31 Bl 2 A Ol S
BCG W EE i £ I, RD1 X 5L 4 5 19 & 3 1
B ESX-1 4 & %G8, ESAT-6 &5 Jewh & W % &
B 43 W0 AR L WO R I 45 A% A B RT AT G % AR A
JEURE B R 4> 7, EspB & ESX-1 43 R 48 i &
BAWMERZ ., ZEAMREYEEEANERTEY
ESAT-6 (43 W@ ", Al LIFE MycP1 B9FE FH R Bk
K AF LA T4, LA EspBN (T 40 Wb, 78 45 1% 43 B
FFEE e 1 T A FE b, EspB 28 A4 b AR 2 [ i
e ERT %R S SR 1 R e A

pGEX-AT-1 A BERS i a0 R 15 AT 1 GST &
AL GST JZ M7 ke Pk 4l fb 75 51 45 v afi i
MEAE T, Y50 25w 1 A, 96 [CR 58 &4k
F S04 K 2L, R AR, I R & R A R
A e B e 2 A I e R A A IR B R R R RS R
T A FEHUATE . A B 50K G 2 15 AR B e
SESH W5 /N BUREE B HIE 3h, IE R ROK IR AR B
A o TR R ATIE B L Ak T RS R H R A 5 3R G

AN TE A RN RN R R 2.

T H S5 o BT s S AL S AR ) Thl AU 6 g
JISE B 25 9 b T (AR B v e — B TeG2a
I IFN-y KSR Ry PEA #5457 L i Th2 AU I LA
IgG1 Al 1L-4 /K R PR F8 ARD27Y . ARBF o045 1R B
~.EspB A4 5 EspBN & A 4 Il 15 45 5 M ik =
IgG . 1gG1.IgG2a iif FE 7 A [ B ] £33 & 2 =5 T PBS
2l I AP R T T 5 | R B LR A B AR T e
N H A B R, EspB 41 7E 1gG2a/
IgG1 B AE R R g Ja 28 d ik F & {H , EspBN 41 [t
i 1gG2a/1gG1l FEARHZIT 1, #2718 EspB H A5 E %
92 I WA N Th2 B4 i I % 17) Thl #8968 [ 1Y
F=E2TN

TERE B PE)G 28 d Ml 42 d, EspB H H 4H X
EspBN & [ 21 /Iy B I opk 0 200 348 0 3% 4 & 2 & T
PBS Xf 4. # W] EspB & 1 & EspBN & [ 4 5 /)
FRLAE % 77 A 0 12 98K B A R, A ) b Jie 7 0 3 S R R
HOFE . PIRP AR A Y /0 BN UK O A i DA R B R W
IFN-7 /K& F PBS 41. % W] EspB % H Al EspBN %
AT S A Th B Gpe i ™, [ s, 5 b 2R
FARBEA R TL-4 KV 2 TR it s & A e
Yy #7724 Thl B4 KU

A 5T i B AZ 83815 EspB & 1 & EspBN
EHEAEA, WA E AN/ R YRS SRR R
925 11 41 i G 28 7 255, FE W] EspB 2R 11 5 AT 30 40 9%
P AT AR Ry S BPA 3E T k  R EEALR A T RAE E B

[5 %]

[1] WHO. Global tuberculosis report 2021 [ R]. Geneva: World
Health Organization,2021.

[2] Scriba TJ], Netea MG, Ginsberg AM. Key recent advances in TB
vaccine development and understanding of protective immune
responses against Mycobacterium tuberculosis [ ] ].  Semin
Immunol,2020(50) :101431.

[3] Champion PA, Stanley SA, Champion MM, et al. C-terminal
signal sequence promotes virulence factor secretion in
Mycobacterium tuberculosis [ J]. Science, 2006, 313 (5793):
1632-1636.

[4] Abdallah AM, Gey VPN, Champion PA, et al. Type VII
secretion-mycobacteria show the way[J]. Nat Rev Microbiol,
2007,5(11) :883-891.

[5] Gao LY.,Guo S,McLaughlin B, et al. A mycobacterial virulence
gene cluster extending RD1 is required for cytolysis, bacterial
spreading and ESAT-6 secretion[ J]. Mol Microbiol, 2004, 53
(6):1677-1693.

[6] Wagner JM,Evans TJ,Chen J,et al. Understanding specificity of
the mycosin proteases in ESX/type VII secretion by structural
and functional analysis[J]. J Struct Biol,2013,184(2):115-128.

[7] Solomonson M, Setiaputra D, Makepeace K, et al. Structure of

EspB from the ESX-1 type VII secretion system and insights



* 682 -

T E B R AE M F EE
Journal of Pathogen Biology

2023 4F 06 H 45 18 %45 06
Jun. 2023, Vol. 18,No. 06

(8]

9]

(1o]

[11]

[12]

[13]

[14]

[16]

[17]

(18]

into its export mechanism[]]. Structure,2015,23(3):571-583.
Ohol YM, Goetz DH, Chan K, et al. Mycobacterium tuberculosis
MycP1 protease plays a dual role in regulation of ESX-1
secretion and virulence[J]. Cell Host Microbe,2010,7(3):210-
220.
2. HEAZ Y RCFT T ESAT-6 5 EspB & 11 45 B W5 41 i 2 g 19
WIAEWFFELD]. dbat o AR i 7 7 2 B Be L 2011,
JE BT, GRS BORFTE ESX-1 43 WA R P 45 L 2 it 2 R 04 BIF 5
(DI, Hbnt: v A R A i 75 75 5 2 2 B 2 B L 2013,
Aggerbeck H.Ruhwald M, Hoff S T,et al. Interaction between
C-Tb and PPD given concomitantly in a split-body randomised
controlled trial[J]. Int J Tuberc Lung Dis,2019,23(1) :38-44.
Pym AS., Brodin P, Majlessi L, et al.
exporting ESAT-6
tuberculosis[J]. Nat Med,2003,9(5):533-539.

Recombinant BCG

confers enhanced protection against
Kaufmann S. Vaccination against tuberculosis: Revamping BCG
by molecular genetics guided by immunology [ J ]. Front
Immunol,2020(11) :316.
Yi X H,Zhang B.Fu YR,et al. STAT1 and its related molecules
as potential biomarkers in Mycobacterium tuberculosis infection
[J]. J Cell Mol Med,2020,24(5) :2866-2878.
Dominari A, Hathaway ID,Pandav K, et al. Thymosin alpha 1:
A comprehensive review of the literature[ J]. World J Virol,
2020,9(5) :67-78.
Llanos SS, Castillo SL,Castaneda M G, et al. GspD, the type II
secretion system secretin of Leptospira, protects hamsters
against lethal infection with a virulent L. interrogans isolate
[J]. Vaccines (Basel) :2020,8(4) :759.
McLaughlin TA, Khayumbi J, Ongalo J,et al. CD4 T Cells in
Mycobacterium tuberculosis and Schistosoma mansoni co-
infected individuals maintain functional TH1 responses [ ] ].
Front Immunol,2020(11) :127.
Arora SK, Alam A, Naqvi

Immunodominant

Thl

N, et al.
Rv1507A

Mycobacterium tuberculosis —protein elicits

response and modulates host macrophage effector functions[ J].

Front Immunol,2020(11) :1199.

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

Radwanska M, Nguyen HTT,Magez S. African trypanosomosis
obliterates DTPa vaccine-induced functional memory so that
post-treatment Bordetella pertussis challenge fails to trigger a
protective recall response[ J]. Vaccines,2021.9(6):603.

Ji Z,Jian M, Chen T, et al. Immunogenicity and safety of the
M72/ASO1E candidate vaccine against tuberculosis: a meta-
analysis[J]. Front Immunol,2019(10):02089.

Prevalence of
measured by the
QuantiFERON-TB Gold assay and ESAT-6 {ree IGRA among
adolescents in Mwanza, Tanzanial ] ]. PLoS One, 2021, 16(6) :
€252808.

Wang W, Sung N, Gilman-Sachs A, et al. T helper (Th) cell

Jeremiah K, Lyimo E. Ritz C, et al.

Mycobacterium tuberculosis infection as

profiles in pregnancy and recurrent pregnancy losses: Thl/Th2/
Th9/Th17/Th22/Tfh Cells [J]. Front Immunol, 2020 (11):
2005.

Pooran A, Davids M, Nel A,et al. 11.-4 subverts mycobacterial
containment in Mycobacterium tuberculosis infected human
macrophages[ J]. Eur Respir ],2019,54(2) :1802242.

Chung AW, Mabuka JM, Ndlovu B, et al. Viral control in
chronic HIV-1 subtype C infection is associated with enrichment
of p24 1gG1 with Fe effector activity[ J]. AIDS,2018,32(10):
1207-1217.
Ullah N, Hao L, Wu Y,et al. Differential immunogenicity and
protective efficacy clicited by MTO- and DMT-adjuvanted
CMFO subunit vaccines against Mycobacterium tuberculosis
Infection[J]. ] Immunol Res,2020(20200:1-8.

Amiano NO, Morelli MP, Pellegrini JM, et al. IFN-y and IgG
responses to Mycobacterium tuberculosis latency antigen
Rv2626¢ differentiate remote from recent tuberculosis infection
[JJ. Sci Rep.2020,10(1):7472.

Wang Y, Li Z, Wu S, et al. Systematic evaluation of
Mycobacterium tuberculosis proteins for antigenic properties
identifies Rv1485 and Rv1705c as potential protective subunit
vaccine candidates[]]. Infect Immun,2021,89(3) ¢00585-20.

(R E#] 2022-12-20 [fEEABAHY 2023-03-05

IR S U U U R U U R R U R L R N U n U S U U S U S U U S i U R U R U U U U e U S e R U S U S U U G U U U

(L3676 70

[14]

[15]

[16]

[17]

[18]

Yogavel M, Tripathi T,Gupta A,et al. Atomic resolution crystal
structure of glutaredoxin 1 from Plasmodium falciparum and
comparison with other glutaredoxins[J]. Acta Crystallogr D Biol
Crystallogr,2014,70(Pt 1) :91-100.

Song X, Yan M, Hu D, et al. Molecular characterization and
serodiagnostic potential of a novel dithiol glutaredoxin 1 from
Echinococcus granulosus[]]. Parasit Vectors,2016(9) ;:456.
Balatti GE, Barletta GP, Parisi G, et al. Intrinsically disordered
region modulates ligand binding in glutaredoxin 1 from
Trypanosoma brucei[J]. ] Phys Chem B.2021.125(49) ;13366
13375.

Discola KF, de Oliveira MA, Rosa Cussiol JR, et al. Structural
aspects of the distinct biochemical properties of glutaredoxin 1
and glutaredoxin 2 from Saccharomyces cerevisiae [J]. ] Mol
Biol,2009,385(3) :889-901.

Song X, Yang X,Xue Y,et al. Glutaredoxin 1 deficiency leads to

[19]

[20]

[21]

[22]

microneme protein-mediated growth defects in Neospora caninum

[J]. Front Microbiol,2020,11:536044.

Yang RS, Xu F, Wang YM, et al. Glutaredoxins regulate maize

inflorescence meristem development via redox control of TGA

transcriptional activity[J]. Nat Plants,2021,7(12):1589-1601.
Sousa SF, Neves RPP, Waheed SO, et al. Structural and

mechanistic aspects of S-S bonds in the thioredoxin-like family of

proteins[J]. Biol Chem,2019,400(5) :575-587.

Deponte M. The incomplete glutathione puzzle: Just guessing at

numbers and figures? [J]. Antioxid Redox Signal,2017,27(15) ;

1130-1161.

Bushweller JH, Aslund F., Wuthrich K, et al.

the

Structural and

functional characterization of mutant Escherichia coli

glutaredoxin (C14-S) and its mixed disulfide with glutathione
[J]. Biochemistry.1992,31(38):9288-9293.

[ BE#Y 2022-12-28 [fEE HH#Y 2023-03-08



	2023-06

