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Bioactivity and yield of engineered strain WB800 KR32
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Q:% Effects of WB800 KR32 on growth performance and diarrhea scores in ETEC-infected piglets
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Effects of WB800 KR32 on intestinal morphology in ETEC-infected piglets
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Effects of WB800 KR32 on intestinal barrier function in ETEC-infected piglets
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Impact of WB800 KR32 Engineered Bacteria on the Ileal Microbial Barrier
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ﬂiﬁffect of WB800 KR32 Engineered Bacteria on Serum Metabolites in ETEC K88-Infected Piglets
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ﬂiﬁffect of WB800 KR32 Engineered Bacteria on Serum Metabolites in ETEC K88-Infected Piglets

(©)

B CON
WETEC
ETEC+WB800
B ETEC+W6800_KR32

)

®

o

o

S

= -10

]

-20 !
-30

30 20 -10 O

20

R2X[1]=0.0552 R2X[2]=0.0504 1.00551*{[1] Ellipse: Hotelling's T2 (95%)

(E) Metabolite Sets Enrichment Overview

Phenylalanine metabolism [

Phenylalanine, tyrosine and tryptophan... GGG
Glutathione metabolism [

Ubiquinone and other terpenoid-quinone... P Value
Arginine and proline metabolism [
Tryptophan metabolism [ 2e-02
Nicotinate and nicotinamide metabolism [
Histidine metabolism 7777
Lysine degradation ]
Porphyrin and chlorophyll metabolism []
Glycine, serine and threonine metabolism ]
tyrosine metabolism [ ]
Glycerophospholipid metabolism Tyrosine ]
Aminoacyl-tRNA biosynthesis []
Purine metabolism [

0246810
Enrichment Ratio

4e-01

8e-01

(F)

class
CON
ETEC

ETEC+WB800
. ETEC+WBB800_KR32

(D)

Component 2 ( 7.2 %)

Scores Plot
o [¢]
QA
O o
(0]
(o]
o OO °© o %
[ap [o]e) 9
e o° = o
(o] 1) (7]
(o]
o o
i~
1 (o]
<CON
<ETEC
<ETEC_WB800
g <ETEC_WB800_KR32
30 20 -10 0 10 20 30

Component 1 (6.8 %)

sse
suoyEIN9

-9 g-8jopul

aulberedsy-Q

auouinb
auoueneyAxoyjawip- ‘g-jAusid-g

suoAeIepg

ploe-ollewAyia(oiyiALpew-z)-z
9|U}luo}adE-C-9|0PUI-H | -AXOIpAH-¥

00005761Y
autoA|B|Auoguea(jA-g-opul-H L -AX0IPAH-)]-N

NP P ZIFg I IMIDIQOZgeeNbzE
s 185 IEgEFE IR ILITECENSTE
= 0o o =N LD TSz w080l
O A W= ) o =N = = oo 2=
5 sgo o N>2g2a3N5F>3 3 NC d 2=
3322333%8a 3§0%1<2 580525593
25 Soaa = X Za Sfpgua=T NG
= 0255 g5 1§ <Espoznpne
TC, @ =) DN 0 L2c @ [Te]
N3 cR=g o O g3 952 Nx £
=0 5833 o = Seo La¥o 9o O
325 &=2% @ O 55 € ©&2 ox 3
Qo =5Q o o = @ =3 3 2 @®
N 2= =l N S 8 =1
B L g ~ = S 2
5 ) ® a =) 3 o
] ] ) ] = o
5] Q < oy o
a T a
T = 8
o g o
3 r
5 o
® T
&
=
@

CON

ETEC+WB800

ETEC

ETEC+WB800_KR32




Ileal miRNASs

1a ON
(B)

—
)
+~
Q
<
an
o)

gineere

Effect of WB800 KR32 En

—
©
o
€
) N ¥ © © >
3o o o o o - Z + © ® o
g @ N3 ] ™ o
(@] )
S o000 @@
o® F
< @ 8} L
O« Tlo_A -4 .‘. o
Aqov . ... ... |
P
T 11 11T 17T 17 17 17 17 T T T T T T TT1
©o oo IOoV C > 2220 >™C > I >™2CEdCO >
) ST TUUVOEOE "TOGLROLEGY
N=20=233733F3L==FZ=052=5
OoEcccc oL cx <. o @ O ec5
CHE e = C tnbsento
STcEocmoo 20 S®B-F®SFEgE =G
apwpppop”p:mp.ﬂ.tl.lspp
— ol oooEoc ol o2lv=0og
SCE3EECEcEPESETEZSDE D
oo ob4 ST cnooln ne00 2 g8 ® .
(@] LEgECcCCc®C c®cclt =< S O
O Do DODLD DOS5DT525mMmDE
SW,SSSmS S%SAam.nAsm
5PXro 60 meN~ 9®Q2OEQ
- o S =X = T pmh AM
po o D O ao_ = [$] —
I I I I eew_mmCF o hm_._.m 0 2
< I} ~ - o 8% T 5 T o ¥ o
== TQ §Ec <s
(9N o3 pazijewsou) 3 < L S o O Jm
o Q > o
[oA8] dG-0GZ | -HIL-0SS-[oAOU BALERRY o2 g £ 9 £
© T © ®
1= = o f=
—~ m -—
Qo s 3
IS =

(A)

ETEC Expression

CON Expression

EWK Expression

novel-ssc-miR-1204-3p
novel-ssc-miR-1392-5p
novel-ssc-miR-601-3p
novel-ssc-miR-868-3p
novel-ssc-miR-1013-3p
novel-ssc-miR-1094-3p
novel-ssc-miR-1121-3p
novel-ssc-miR-1251-3p
novel-ssc-miR-229-5p
novel-ssc-miR-359-5p
novel-ssc-miR-409-5p
novel-ssc-miR-429-5p
novel-ssc-miR-1416-5p
novel-ssc-miR-1231-3p
novel-ssc-miR-1170-3p
ssc-let-7d-5p
novel-ssc-miR-1272-5p
novel-ssc-miR-487-3p
novel-ssc-miR-1109-5p
novel-ssc-miR-439-5p
novel-ssc-miR-481-5p
novel-ssc-miR-944-5p
novel-ssc-miR-152-3p
novel-ssc-miR-526-3p
novel-ssc-miR-471-5p
novel-ssc-miR-1358-5p
ssc-miR-361-5p
novel-ssc-miR-1399-3p
novel-ssc-miR-1078-3p
novel-ssc-miR-872-3p
novel-ssc-miR-570-5p
novel-ssc-miR-661-3p
novel-ssc-miR-1319-3p
novel-ssc-miR-739-5p
novel-ssc-miR-643-5p
novel-ssc-miR-794-3p
novel-ssc-miR-203-5p
novel-ssc-miR-454-5p
novel-ssc-miR-364-3p
novel-ssc-miR-284-3p
novel-ssc-miR-876-5p
novel-ssc-miR-522-3p
novel-ssc-miR-1250-5p
novel-ssc-miR-324-3p
novel-ssc-miR-750-5p
novel-ssc-miR-1034-5p
novel-ssc-miR-1238-3p
ssc-let-7f-5p

S @ © < N <O
© < o - O

e T

Rich Ratio



/9]
>
==
=

Q
p—
e

L)

o

S
N

—

Q
~—

Q

qv]
an
Mo

O

—

Q

O

<
o v

en

Effect of WB800 KR32 En

= Hi - <
LN
0@%@
8 - %, $x0
%, X
2
oo Tm|— a — 0@ ;\@
%
8¢ ° - 1%
O
_ _ _ _ _
10 o 10 S 10 o
ol o — — (e ] o
™ Ggod/god-d jo [oAs]| uigjoid aaejal ay |
~ ® ® ®
Q 0 0
= ¥ ¥
(] (g} (9]
© (o] T
| _
+ o+
o+ +
+ 1+ +
o+ +
3 £ 9889
2 s xgaep
m < A 1=z W
~— o
o
e8]
0
=
Q » T|_ > > |nM..nw~
47N
< QQ%an
© AA_||_ - |QQ $u.nfU
% 2
R >
d /v
®o _|.n_w|_ o IO/vv >
&
o % 00 l\v
_ _ _
[ap] (o] — o

'59d @x-dN Jo uoissaidxa anjejes 8y |



c
9p)] Qs L <o
n T » va vv .IﬁMJ@I\V L @\IW\WQ
.S 2 o <+ Lo e
= @ . % %@& %o \Fo
= %, % KNS
0 o o /W\/V ;\@ ,\/W /V
oo o — @© o o —
O oo tht - g —f
Lm [ | T T [ [ I [
@ © < o o o 0 o 0 o
(D) - -~ - -~ -~ o - - o o
m (Jw/jowr) w1-Q Jo [9A8] 3y L |-OZ jo uisjoid aAnejal ay |
) m —~
< — =
O
—
— Or b L co
~N— Ne) ow.,_l_.ﬂ oo InVnO AWI\W\/
- &vw %
m a. . Lm .. % Q%@& Q< =~ |QQ%% @.@x
< %, "o Y, R
m o o Tm oo IFUOW\Q ..UOV:\/w «/V o) D_lm||_ o |0/W\ 0&@ /v
) >
w uoc \A\
p 5% O..U @ o _|o||_ o ~1,
(@)
> R S — b
A __(wyuwyo15aow) © ° N °©
cn N OV 10 [9A9] 8L mn) uIpn[oo0 Jo udjoid aAlejal ay |
. =
©
1) 1)
- _ H % < 2 2
Q- ~ wn
- %, 3 o o
2 % %, T
(V] o —
$ SN
B QQ% - + T+
= o 9y, %,
¥ g -
S IR )
av] Y
T~ O (%) Aunaren 1120 — D .
<
m es uTmHkm&o - _ _ o
“Im @ o _|M¢|_ oo IﬁQﬁ —
m QO e vav l\.u\Q% c 4 - M\/—U m m
1 - o 0]
C O « « « l\oe\ o O - (nd m -
an m N m K_ W L
m o] n_n_ % oo |\M.|Q\ m B.l m
o p— Do o_.mo l\_‘\o — m
NIW I T T 0 @\ W
< BRI 3
= 0 (%) Anaren ;o0 ¢ Ll A
|| oo B =
O 22 o TmHhm
0 2oy .. ﬁ == o, |8
T W W W = m m m Te e ese
E m_f” BM (3] --%- I% m H H H
LRE . |y e 1
! -§. AR B
+— o Qu pefd = | w
n e —eq—> o
e - Tm -
m o]
< T
% . - Q « ﬁHum
< ) To o lfpe |
S w o v o o o T T _ ;!
o o - - o o -
N1 (%) Auparen 1120 sauab Jo uoissaidxa anneal ay |
v < m




A
©
O
@\
v
@,
o
ol
e
e
3
Q
L
<
an
o0
o0)
N,
@,
aa
=
aa
G
o
=
e
&
<
aa
Q
=
=
=
—
Q
=
-
o
I=
8
<
=
.
=
N
@\
cn
a7
K_
-
-
o0
=
G
o
5
=
4,
v

acobffe |y
]
= -4 -+t .... — n“_n“_
© _ _ n@%@ nmvﬁ‘..xfu
G, o,v,,v
@™o o _||mm o I_U/vv Q/WN
,\/uv >
2o o,
w o w9 W o
(9] (3] — — =) =)
_9-71 Jo uoissaidxe aanelal ay|
<
L. |ﬂM.J
f "
(&)
iy | (=3
[ .T.. QQ%&V awﬂﬁ..u
g \Nﬂx /Mv\
m ul o |0/V AU/W /vv
,Avv x\.ov
o ml_o o IA\O
(e
f2 & & -
~(Twyjownr) wB|s jo |eAs| 8y
=
L » [ IﬂV
yg KN
(o)
- 5
@ <y - 2,
@% \mud
\@xo ,uv,v
M OB [m] |rU /W
5[ X &
£ nmn_ml_ oo ].\.TO..U
| | 1 |
2 2 g = e
—.(qwyBd) /1-71 Jo |9As] By L
1
S’
ﬂV
© A B %a.\vw
(?)
@,
= E "%, %,
S, o)
G, 2
Q i oo IrU 0 Ov
° Xy o
© 4k o,
[ T T T
g g 8 8 °
(Qwyjowrd) gL-1 Jo |9A8] 8y |
X
h—
b »> » ImnmJ
. &vw
(£
M « m_ < |QQ% &X
%, X
[0} n_nT._|_ e IOIV er/vv ,\/vv
= X
.\/V >
= e K
(qwyjowid) g-71 Jo |9A9] By
D
S

b

1

v
&

a
ab
| X
| H
$©
O Q,QQ g
&

< S&

<
<

b
ﬁ

D
©

S © © % «~ o
G9d/god-d
) 1O |2A9] uisjoid aAle|al ay |

38 9
@ © —
X m w
o
o
— @
@x =
) . e — <o
ﬂ a@‘w
[ @)
a A,LA. IQ %
| %, o,
C AN
woolef ec IooN\ ooN\ S
SN
DNoo ﬁoo .I\voo
J T T T
o w9 0 =
o~ - - (=] o
— God @¥iN
 Jo uoissaidxs aAne|a1 ay |

© 2 w o
mrlw-.__ 1O uoIssaidxa aAleal ay |
8 H+ b
.&vw
%
® < Hl. %, %,
%, X
* >
T o _||m.%n O ..U/VNN_
X @
So o — 1.
HH - o,
I I I
o« o -— =
—.}-agd Jo uoissaidxa sanelal sy
@)



Conclusion

O Engineered WB800 KR32 demonstrated significant protective effects in both ETEC
K88-infected piglets and porcine small intestinal epithelial cell models.

O It effectively modulates intestinal barrier function through the novel ssc-miR-1250-
S5p/NFkB/IL-6 signaling pathway, exhibiting markedly superior protective efficacy
compared to the parental WB80O0 strain with only basic functions.

O This study provides novel research perspectives and application strategies for utilizing

engineered probiotics to deliver antimicrobial therapies.
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