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Tiém nang &ng dung cua Bacillus spp.
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Nghién ctru str dung B. subtilis

lam vector chuyén vaccine két
hop voi probiotics




Tai sao str dung B. subtilis?

La vi sinh vat an toan, khong doéc
C6 thé str dung |lam probiotics cho
ngwei va dong vat

Than thién véi moi trieo'ng

C6 dac diem nhw mot ta dwoc

Chi phi san xuat thap

C6 thé stir dung B. subtilis lam
vaccine uéng hay ngdm



Cach s dung B. subtilis lam
vector chuyén vaccine

» Sw dung bao tw Bacillus subtilis

» Sit dung té bao sinh dwéng: (i)
biéu hién khang nguyeén tiet, (ii)
trén bé mit, (iii) trong té bao chat



B. subtilis gan protein trén bé mat bao tir
lam vector chuyén vaccine

Co hon 24
nghién cwru
gan protein
lén bé mat
bao tuwr rng
dung lam
vaccine
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Z. Guoyan et al., J. Microbiol. Biotechnol. 29(2): 179-190 (2019);
Lin et al., Applied Microbiology and Biotechnology 104: 2319-2331 (2020)



Mot s6 nghién ctru phat trién vaccine bang
cach biéu hién protein trén bé mat bao tr

~r

~r

Target protéin Anchor protein linker Fusion method Application
TTFC CotB NR C-terminal, N-terminal, Vaccine
and sandwich fusions
Protective antigen CotB/ CotC NR C-terminal Vaccine
GST-Cpayy; 15 CotB NR C-terminal Vaccine
18xHistidines CotB NR C-terminal Bio-remediaton
Urease A CotB/CotC/CotG  NR C-terminal Whole-cell biocatalyst
Toxins A, B CotB NR C-terminal Vaccine
FliD CotB/CotC/CotG/ -GGGEA AAKGGG- C-terminal Vaccine
CotZ
Envelope protein VP28 CotB NR C-terminal Vaccine
VP1 CotB NR C-terminal Vaccine
M2e3 CotB NR C-terminal Vaccine
SIpA, InvA CotB NR C-terminal Vaccine
MPT64 CotB NR C-terminal Vaccine
a-amylase, GFPuv CotB/CotC/CotG  -GGGGS- C-terminal Functional enzyme
Urease B. 11.-2 CotB/CotC -GGGEA AAKGGG- C-terminal Vaccine

Penghau et al. J Vet Med Sci. 82(11): 1693-1699 (2020) @
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TTFC, LTB CotC NR C-terminal Vaccine

CsTP22.3 CotC NR C-terminal Vaccine
SjGST CotC NR C-terminal Vaccine
Bombyx mori CotC NR C-terminal Vaccine
Nucleopolyhedrovirus GP64
Enolase CotC NR C-terminal Vaccine
Urease B CotC NR C-terminal Vaccine
Paramyosin CotC NR C-terminal Vaccine
OmpC CotC NR C-terminal Vaccine
Urease A CotZ/ CotB -GGGGS-, C-terminal Vaccine
-GGGEAA AKGGG-
(only for CotB)
D-Psicose 3-Epimerase CotZ -GGGEA AAKGGG-  C-terminal Whole-cell biocatalyst
Phytase, B-glucuronidase OxdD/ CotG -AAAAAA C-terminal Animal probiotic
AAAA-
CagA protein CgeA/CotB/CotC/ -GGGGS- C-terminal, N-terminal ~ Vaccine
CotG/CotZ (for CotB, CotC,CotG),
-GGGEAAA KGGG-
(for CotZ, CgeA)

Penghau et al. J Vet Med Sci. 82(11): 1693-1699 (2020) °



Nghién ciru s dung vaccine bao tir Bacillus
subtilis dang uong phong PRRS

A. B.
PcotB cotB gps kDa :
......... 100 - o4
Vector e T £d
‘ n e
PHTOL tir - ) >
nhom =3 =
nghién ctru Protein chinh tham gia vao qua
da duoc trinh xam nhéap té bao cuia PRRSV
thwong mai la glycoprotein GP5 cua virus,
- protein nay tao phirc hop véi
o . . protein M, dong vai tro then chot
JEgagr trong_viéc bam dinh va xam nhap
e cua Virus.

Min et. al. Scientific Reports 14: 27742 (2024)



BAL Anti-GP5 IgA

Serum Anti-GP5 IgG
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Oral Anti-GP5 IgA
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A

Log2 neutralizing antibody titer

TN heo uong vaccine tir hon hop bao tir
Bacillus subtilis sCotB-euGP5 va sCotB-naGP5

Serum Anti-GP5 IgG
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Sw biéu hién ciia 1L-4 va IFN-y é heo sau khi
uong hon hop bao tir Bacillus subtilis biéu
hién GP5
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SU’ DUNG TE BAO SINH DUGNG BIEU
HIEN KHANG NGUYEN TIET



Sir dung B. subtilis biéu hién tiét
protein voé cia PCV-2

Pap wng
mién dich
» » B | totkhisw
dung dang
e u6ng

Mo Bi Tec

MOLITULAR SICTTCHNOLOG!

S. Zhang, C. Mou, Y. Cao, E. Zhang, and Q. Yang, “Immune response in
piglets orally immunized with recombinant Bacillus subtilis expressing the
capsid protein of porcine circovirus type 2,” Cell Communication and
Signaling, 18(1): 23, (2020) -



Primary
immunization

immunization

Second

Slaughter and
Boost obtain ileum tissue
samples

14-35 day: Take oral, nasal,fecal swab and blood samples weekly
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Sir dung B. subtilis bi¢u hién tiét protein
gal PEDV (bénh dich tiéu chay cap)

Bioscience Reports {2019) 39 BSR20182028
hitps2/doi.org/10.1042/BSR20182028

. = PORTLAND
®® rress

Research Article

Mucosal immune responses induced by oral
administration recombinant Bacillus subtilis
expressing the COE antigen of PEDV in newborn
piglets

Jialu Wang, Lulu Huang, Chunxiao Mou, En Zhang, Yongheng Wang, Yanan Cao and Qian Yang

B veterinary P
U sciences MDPI|

Article
Immune Responses Induced by Recombinant Bacillus subtilis
Expressing the PEDV Spike Protein Targeted at Microfold Cells

Jian Lin 7, Chunxiao Mou !, Shuai Zhang, Liqi Zhu, Yuchen Li and Qian Yang * 20



Sir dung B. subtilis bi¢u hién tiét protein
gal PEDV (bénh dich tiéu chay cap)

= + L-Lectin-B-GF: Ia ta duoc
(adjuvant) giup gay dap &ng slgA

~va IgG chuyén biét nhd bam vao
té bao mién dich M-cell & rudt

ey

RFP PEDV COE L-lectin-fi-GF
A S

‘= | |
Overlap

* PEDV COE
D . pHT43-RCL ey la prOtein
1 2 3 4 5 6 i 10640 bp HP
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B. subtilis biéu hién LTB tur E.
coli gay dap ing mien dich va
co kha nang bao vé khoi doc to

Paccez el. al. Vaccine 25 (2007) 4671-4680

Brazil - CHLB Duc — Viét Nam



Thiéet ke cac vector cho B. subtilis

- [ ws f— Té bao chat
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Pap rng mién 2000 -
dich tao IgA va
IgG khi str dung
té bao sinh
dwong va bao
tw B. subtilis D

1500

IgG titer

1000 -

500 -

LDV1i1 LDVsecrZiLDVanc2

LDV8

“Vaccine” co 200 -
kha nang bao vé| ; ..
chuét khi thir | <
thach véilieu | ° ™
gay chét cua 50 -

doc to LT

Vaccine 25 (2007) 4671-4680

LDV8 LDV11 LDVsecr2gLDVanc?2




PE TAI PANG THUC HIEN

 Phat trién vaccine khang S. aureus bat dau tir
2019 (dwoc tai tro bdi Nafosted), cé thé tiép
tuc phat trién phong viém tuyén va trén bo

« K&t hop tam soat va phat trién vaccine
phong Klebsiella pneumoniae tu 2025
(Nafosted va UKRI)

* Nghién ctru phat trién vaccine cho ca tra
phong Aeromonas spp. va Edwardsiella
ictaluri



Twr nghién cliru phat trién hé thong biéu hién
cho Bacillus subtilis dén &rng dung

LOAI KHUNG VECTOR:
 Plasmid t6n tai doc lap
* Vector sap nhap vao bo gen

" KIEU BIEU HIEN PROTEIN:

e Cam wrng va khong str dung

<

chat cam rng
\.* C6 san thu vién promoter  /

/v! TRi BIEU HIEN PROTEIN: A
e Gan trén bé mat té bao
e Gan trén bé mat bao tur

* Biéu hién trong té bao chéat
\.* Biéu hién tiét vao mai trwong /

NC CO BAN NC U'NG DUNG

hop trong té bao chat

LSén xuat protein tai to

vaccine cho ca tra

[NCPT vaccine phong doc

to LT cha E. coli

Nghién clru phat trién ]

[NCPT vaccine phong

Staphylococcus aureus




Cac vector da duwogc thwong mai do

o N’

nhom phat trién

Hé théng biéu hién cho B. subtilis

Trong té bao chat

Trong moi trwong

Trén bé mat té bao

Trén bé mat bao t&
Plasmid thwong mai cho B. subtilis dwgc /% <
thwong mai dau tién (MoBiTec, 2007)

https://www.mobitec.com/cms/products/bio/04 vector sys/  [1]2005 Plasmid 54: 241
bacillus subtilis expression.html [2] 2006 J. Biotechnol. 122: 473

[3] 2006 Protein Expr. Purif. 46: 189

Hé théng biéu hién Pgrac100 dwgc phan 1412007 curr. Microbiol. 55: 89
[5] 2007 J. Biotechnol. 128: 486

phoi boi MoBiTec tw nam 2013 [6] 2010 Protein Expr. Purif, 71: 174
https://www.mobitec.com/cms/products/bio/04 vector sys/ [712011 AMB Express 1: 22
b subtilis pgrac100.html [8] 2011 J. Biotechnol. 157: 167

[9] 2013 J. Biotehcnol. 168: 32

A ~ ? ~ . n n ? [10] 2015 Mic. Cell Fac. 14:72
Hé thong san xuat protein khong can su T P Dl ] e S5

dung chat cdm &ng tir 2018 [12] 2020 Biotech. Reports 28: e00540


https://www.mobitec.com/cms/products/bio/04_vector_sys/bacillus_subtilis_expression.html
https://www.mobitec.com/cms/products/bio/04_vector_sys/bacillus_subtilis_expression.html
https://www.mobitec.com/cms/products/bio/04_vector_sys/b_subtilis_pgrac100.html
https://www.mobitec.com/cms/products/bio/04_vector_sys/b_subtilis_pgrac100.html

Nhém nghién ctru cé du nguén nhan luc
manh, hiéu sidu vé phat trién vector va
biéu hién protein tai td hop & B. subtilis

Nhém da bwéc vao nghién clru phat trién
vaccine st dung B. subtilis la vector tir 2019

HOP TAC nghién ctiru phat trién vaccine udng
va nho mii, két ho'p probiotics str dung Cong
nghé sinh hoc B. subtilis



Ho'p tac nghién clru voi cac
mang chinh cta nhom

Cong nghé sinh hoc
phan t&: str dung B.
subtilis lam vector
chuyén vaccine két
hop probiotics

Cong nghé vi
sinh: nghién cwu
va trng dung
Bacillus spp.

Nghién ctru phat
trien chan doan
phan tw




A
c
=z
=
m

>

TP.HO CHI MINH

\
v
Q
O
=
@)
>
o«
¥

=
<
Z

3

\NH HEO VI

)

CLB NGA




	Slide 1
	Slide 2
	Slide 3: Tiềm năng ứng dụng của Bacillus spp.
	Slide 4
	Slide 5
	Slide 6: Sử dụng bào tử Bacillus subtilis
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11: Đáp ứng miễn dịch thử nghiệm trên chuột 
	Slide 12: TN heo uống vaccine từ hỗn hợp bào tử   Bacillus subtilis sCotB-euGP5 và sCotB-naGP5
	Slide 13
	Slide 14
	Slide 15: Sử dụng B. subtilis biểu hiện tiết protein vỏ của PCV-2 
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20: Sử dụng B. subtilis biểu hiện tiết protein gai PEDV (bệnh dịch tiêu chảy cấp)
	Slide 21: Sử dụng B. subtilis biểu hiện tiết protein gai PEDV (bệnh dịch tiêu chảy cấp)
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26: Đáp ứng miễn dịch tạo IgA và IgG khi sử dụng tế bào sinh dưỡng và bào tử B. subtilis
	Slide 27: ĐỀ TÀI ĐANG THỰC HIỆN
	Slide 28: Từ nghiên cứu phát triển hệ thống biểu hiện cho Bacillus subtilis đến ứng dụng
	Slide 29: Các vector đã được thương mại do nhóm phát triển
	Slide 30
	Slide 31
	Slide 32

