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Figure 1-1. Screening of IBD-associated molecules/pathways



1.

Oral proton reprogramming nanomedicine (OPR) targeting UCP2
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Figure 1-2. Synthesis, characterization, and in vivo distribution of OPR



2. The efficacy of OPR in IBD mouse model is superior to that of first -line drugs
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Figure 2-1. Dosage screening of OPR in IBD mouse model



2. The efficacy of OPR in IBD mouse model is superior to that of first -line drugs

©), (H) O
. o Control
i x 4] s IBD .
— 10 609 ¢ 8 1 g GB E 8_ ] E *kk
O\O o g o0 o © L 53_ 3 v v GP 8 *kk *kk :%: T
= - ¢4 o i > o 0 5ASA £ g- il G
510 N + 3 ¢ & g o DEX 2
= o 2 o 22 824 R §-o 7 8] °UPA 2 ]
© ¢ § 3° & 9 b o INF c
CD-20" N, : g ﬂ X © Q %
3_30_ DSS Drug & 7 v $1-Dss 5 i Drug +3 S 24
‘ ‘ A D g A
T I iiereennn 01333l iTIiANG Te R &
0123456 7 8 9101112 O
Time (day) Time (day) 0066 \% OQ O@,‘?*G') O((’ X N}
() control IBD OPR GP 5-ASA DEX UPA INF
0 - Ay i, Py oy, - D e Ta oy < SR T N,
© < | B X A o X
(K) Contro GP L) 8
(S Na o
: ; © s
e o) &)6_ l Hkdk
_.--| 5 8
: 'E.w
O g4
g g hkdk  Fhk
‘8' ©2- ﬂ kkk  kk
2o ns |l| |l|
O 1 1 lil 1 1 1 1

< <‘\\$°\ \@OOQQ‘ (,Q v@?‘ QQ;\‘ \)QV‘ \é<
@)

Figure 2-2. Efficacy of OPR in IBD mouse model



3. OPR modulates the gut microbiota and suppresses the toxicity of
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FigUre 3-1. The regulatory effects of OPR on gut microniota in mice
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Figure 3-2. The underlying mechanisms of OPR on gut microbiota regulation



4. OPR demonstrates significant efficacy in the IBD  -CDI mouse model
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Figure 4-1. Efficacy of OPR in the IBD-CDI mouse model
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Figure 4-2. Efficacy of OPR in the IBD-CDI mouse model



5. OPR ameliorates mitochondrial dysfunction and suppresses pyroptosis
A) 10 B) _ (©)
= @ )
3 2mM H,0, g 2100- =100 Eggs
3 %100-_ GPorGB 2uMCCCP | o= | @ 7 ™ [JOPR-0h
@ > 8 = 80+ 2 80 o e L [JOPR-24h
s 8 99 oE . EHOPR-48h
2E 55 oo < o0 [CJOPR-72h
W %= 60 = o [ OPR-96h
A Wwa £ I OPR-120h
) xS 40 © 40 Il OPR-144h
=~ 40 s g 40 o 40 s
] Fa . ] Il OPR-168h
| T T T 0 I J—=]=—=]
0 10 20 30 40 & Q;b s“%%‘ g@'@@ QG & Q,@ & bY\‘ ,\q, R (L&‘ &
Time (minute) Q s Q— Q Q. Q
(D) Control H,0, OPR GP (G) S (H)E UCP2/B-actin (I)E Bcl-2/B-actin
‘- ” O\ O'L QQ‘ Q > 3 >15
S 8 ucP2 O 31
QT -—r TEp T = 5 -
;@ BCL-Zl - - e = |26kD o H ﬂ ﬂ 0% ’l‘
= =
(E) BAX | wme @ @m @ 21kD T ) H ®o oLl LL
X% N o O & Q - S Ov Q‘ Q
35 C-CYC | oo @D e o= | 15(D OQ\M X © ST
EI HMGB1| --—-‘25@ (J) (K)
o 20 pm C-Casns ~ = 4 BAX/B-actin 5 4.C-Cyt C/B-actin
- — - 17kD ¥ - ok
(F)  control H.0 OPR GP P - O B 8 | o
55 GSDME-F |== @ == =— | 35kD £ =
£ S B2 5 2
g %% GSDME-N - - = 25kD & a
- - 8 g 1- 9 1- |l| ﬂ
%%(I 1M B-actin T S e_— | 43kD _g 0 ..g 0 ' '
o RS g & O 01 & R
o \z«?%‘z e = 000‘ SR

Figure 5-1. OPR alleviates oxidative stress and repairs mitochondrial function



5. OPR ameliorates mitochondrial dysfunction and suppresses pyroptosis
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Figure 5-2. OPR restores the intestinal barrier



. OPR suppresses mtDNA -mediated macrophage activation
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Figure 6-1. OPR inhibits epithelial mtDNA-mediated aberrant activation of the macrophage cGAS-STING pathway



6. OPR suppresses mtDNA -mediated macrophage activation
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7. Validation: Single -cell sequencing and transcriptome analysis
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Figure 7. Single-cell sequencing dataset of human colon and mouse colon transcriptomic sequencing analysis



Summary

¢ This study reveals that UCP2 is highly expressed in IECs of IBD, impairs mitochondrial

function, and reprograms cellular metabolism toward glycolysis, thereby reducing the
resistance of IECs to TcdB.

¢ This study develops an oral proton-reprogramming nanomedicine (OPR) that switches the
metabolism of IECs from glycolysis to oxidative phosphorylation, thereby effectively
alleviating IBD and CDI syndromes.

¢ This study identifies UCP2-mediated mitochondrial dysfunction as a key mechanism
through which TcdB exerts its effects, and reveals that metabolic reprogramming of IECs
represents a potential therapeutic target for IBD-CDI.

WenshendChen,YuntaoZhang,JueWang,Yiming Li, HaoWu, QiongHuang, Wei Wu, et.al. 2026. Oral proton
reprogrammeahanomedicingo break the inflammatory bowel diseaSwstridium difficileinfection vicious
cycle.iMeta 5: e70112https://doi.org/10.1002/imt2.70112
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