	Name
	Host species
	Vendor
	Catalog Number
	Dilution

	CD11b/c (OX42)
	Mouse
	Invitrogen (eBioscience)
	12-0110-82
	---

	CD45 (OX1)
	Mouse
	Proteintech
	CL594-65228
	---

	IFN-γ
	Mouse
	Biolegend
	507804
	---

	FOXP3 (FJK-16s)
	Mouse
	Invitrogen (eBioscience)
	17-5773-82
	---

	IL-17A (eBio17B7)
	Mouse
	Invitrogen (eBioscience)
	48-7177-82
	---

	IL-4 (OX-81)
	Mouse
	Biolegend
	511905
	---

	Ly-6G/Ly-6C
	Mouse
	Invitrogen (eBioscience)
	11-5931-82
	---

	Occludin
	Rabbit
	Abways
	CY5997
	1:5000

	Claudin-1
	Rabbit
	Abways
	CY6872
	1:500

	IL-4 (OX-81)
	Rabbit
	ABclonal
	A14660
	1:500

	IFN-γ
	Rabbit
	ABclonal
	A12450
	1:2000

	IL-17F
	Rabbit
	Beyotime
	AF7263
	1:500

	ZO-1
	Rabbit
	Proteintech
	21773-1-AP
	1:5000

	GAPDH
	Rabbit
	ZEN BIO
	380626
	1:5000

	IL-17A (eBio17B7)
	Rabbit
	Affinity Biosciences
	DF6127
	1:200

	Goat anti-Rabbit IgG (H+L)
	Goat
	Proteintech
	RGAR001
	1:3000

	Goat anti-MOUSE IgG (H+L), HRP
	Goat
	GenScript
	A00160
	1:1000

	Lyzozyme
	Rabbit
	Proteintech
	15013-1-AP
	1:500

	YAP1
	Rabbit
	Proteintech
	13584-1-AP
	1:2000

	ALDOB
	Rabbit
	Proteintech
	18065-1-AP
	1:2000

	SOX9
	Rabbit
	Nature Biosciences
	A12852
	1:1000


Supplementary Table 1. Antibodies list.
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Supplementary Fig. 1. I Characterization of ReCOAT-401 components and intestinal tissue architecture. a) Hydrodynamic diameter of Ti-MOF particles at different pH levels (n=3). b) Time-dependent stability of Ti-MOF particle size under simulated intestinal conditions (pH≈7) (n= 3). c) TEM images of ReCOAT-401 synthesized via a facile mixing method. (d) Rheological analysis demonstrating the shear-thinning behavior of ReCOAT-401 with viscosity decreasing as a function of shear rate (0.1 to 10.0 s⁻¹). (e) Immunofluorescence staining of tight junction proteins (ZO-1 and Occludin) in healthy versus inflamed colonic tissues. (f) In vivo retention of FITC-labeled conventional stiff hydrogels and ReCOAT-401 in intestinal crypts following oral administration (n=3). (g) Stress relaxation profiles of ReCOAT-401 alone or incorporated with RGDSP. Data are presented as mean ± SD. P values derived from one-way ANOVA analysis followed by Tukey’s multiple comparisons test.
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Supplementary Fig. 2. I Computational simulation of intermolecular interactions within ReCOAT and its variants. (a) DFT-optimized geometries and calculated binding energies of the parent coacervate, ReCOAZ, ReCOAF and ReCOAT. (b) Representative snapshots from MD simulations showing the equilibrium structures of the parent coacervate, ReCOAZ, ReCOAF and ReCOAT. (c) Time-dependent evolution of the number of hydrogen bonds in the parent coacervate and MOF-incorporated systems (ReCOAZ, ReCOAF, and ReCOAT) over a 5000 ps simulation period.
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Supplementary Fig. 3. I Restoration of epithelial barrier integrity and modulation of the colonic microenvironment in chronic colitis. a) Trans-epithelial permeability of FD-4 across Caco-2 monolayers following various treatments (n = 3). b, c) Quantitative Western blot analysis of (b) IL-4 and (c) IFN-γ protein expression in CD4+ T cells isolated from rat colons (n=3). (d) Disease Activity Index (DAI) scores of rats over the 28-day treatment period (n=5). e, f) Representative macroscopic images (e) and average colon lengths (f) of rats from each treatment group (n = 5). g, h) Alpha diversity of the gut microbiota assessed by (g) Chao1 richness and (h) Shannon diversity indices (n = 3). i) Principal component analysis (PCA) of gut microbiota composition (n=3). j–l) Relative abundance of specific bacterial taxa: (j) Lactobacillus, (k) Limosilactobacillus reuteri, and (l) Romboutsia in the gut microbiome (n=3). m) Abundances of the gut microbiota at family. Data are presented as mean ± SD. P values derived from one-way ANOVA analysis followed by Tukey’s multiple comparisons test.
[image: ]
Supplementary Fig. 4. I Evaluation of intestinal retention and in vivo biosafety of ReCOAT-401. (a) In vivo fluorescence imaging of chronic colitis rats and ex vivo fluorescence images of major organs and colons harvested from different treatment groups. (b) Representative H&E staining images of major organs (heart, liver, spleen, lung and kidney) indicating no pathological abnormalities. c-e) Biodistribution analysis quantifying Ti content in (c) colon tissues, (d) feces, and (e) blood (n=3). f) Serum biochemical analysis of liver and kidney function markers in healthy rats versus those receiving different treatments. Data are presented as mean ± SD. P values derived from one-way ANOVA analysis followed by Tukey’s multiple comparisons test.


image1.png
d
H7
800 .
ns -
700 700 ) ReCOAT
g g ,_I_—|] g
£ 3 =
600 600 . z
> B o H § H 8
500 £
4001 400 s
0123456789 3 4 85 12 24 46, o1 P 7y
pH Time (h) 1
Shear rate (s')
e Health Control f g
104~ ReCOAT+RGDSP 1.0 ReCOAT-401
B B
- S ]
3 £ =
i So0s 50
T 8 g
= & @
00 00
Control _ ReCOAT 10 100 1000 10

100 1000




image2.tiff
a b c d
cl pHo H 3 5
H
800 2 L5 o = .+ Health —s—ReCOAT
ns b g ns 3 — 320 p<0.0001 307 Control - ReCOAT-401
00 w4 ~ ReCOAT 8 012] —pegooer— Q25 —0<0.0001__ g2 _p<00001 _ Sas) - 5AsA
g700 5 S 4 = 010 —0.0003 S0 p<0.0001_ S 05 p=0.0014 £ o] —— CORM-401 — 2
H H z3 I — ¢ p-0.0009 g <0.0001 . £, i
600 600 3 z 2008 g5 g P<0.000 S5 g —o— Health
& B oo 93 i H 85 g<o0s] 8.0 g1o Z H —e— Control
500 <3 2%004 lu Zos S s o B e 5ASA
3 T o002 ° = H 0 Q
400 g n »
40001234557a9 AR RO ot o 0 8 oo 200l (%] 200t Euaswﬁzuswgsw g —s— CORM-401
Lo Shearrate () - @5 o oh‘ S : SESoR 5w \;\’5 oS Ae\ ;) —e— ReCOAT
e o ecaooy & e ?\x 3 ~~ ReCOAT-401
e Health Control f Crypt g
80, 104~ ReCOAT+RGDSP 1.0 ~— ReCOAT-401
;g = g Health __ Control __ 5-ASA CORM-401 ReCOAT ReCOAT-401_ CM f =
= 13 £ [ riapiianiopty | nientuntiusiui | phmstusiuonie | Rinplustonimie | D testuie | isluipsdonts | P<0.0001
Ebry 2os 20 | 1l I 1l I I | 5 ! Healh  Contiol  5-ASA  CORM-401 ReCOAT ReCOAT-401 c Colon d
8 . w0 Y . s .
= 2 2 10 10 ns
Ef - g 4 | Il Il Il Il Il | 15 . 4000
s i o o | I I I I I (e =
200 pm F X . _
L ! L | I I I (RN [ 2 . S
Control _ReCOAT 10 100 1000 10 100 1000 L n J D BB 2o
T T == 30 F |t ﬂ m F
2 800
0 0
a Coacervate ReCOAZ ReCOAF ReCOAT 9 h i Health - Control -ReCOAT401 | e .
W * % p=0.9678 800 40 X p=05072 e o
# EY = p=0.0030 S 700 SO g2 p=0.0397 0.10 ALB. 23
DFT simulation L 2 % av >600] 2 2 fg S16 3 ™ 16
g5 ° 2500 @ 8 elo o S12 CR
3 ° =} 3 _ LDH. 078
- 2 2 5 400 = -10. S8l o ° s
L Sa O 20 ° - L ° $0.05 BUN. ] 0.0
3 : H E4
Binding en £ . § %0 s s 4 2 ALP.
g energy (eV) -0.27 -1.99 -1.32 -4.34 § 220 -30. ° g, = o8
o3 ™ ) 0 N oo opT A0t S0 B H W et onted, onTA0" :f:. =
ealt conwo CONY weat  cont Regok PCH (19.19%) Re 0.00 -186
o AT SO
Ot L GINNENR Y
& k | m & Sitferelaceae RIRERECPPCPPERE
o e
. Limosilactobacillus_reuteri ~ Romboutsia 8 .Eag/s:pem frichaceae
F3s =0.0608 g p=0.1811 5 Ifovibrionaceae
= —PT0.0806 < 5 80 = & aminococcaceae
Coacervate 8 p=0.0012 812 0066 s olc ac,e,m Chies
g4 rS g £ 60| el
5 3 e 2 "C; e ubacéegales
82 ¢ st 34 psnacese
2 2 e « eplostispiococcaceae
s 3 e ey bR ons
=0 =0 ] o S
vl contrel opTA%t vt contiSh cORT 0 a6iacess
e Healh  Control ReCOAT-401 ESLachnospiaceae

ReCOAF

MD simulation

ReCOAZ ¥

ReCOAT

350

300

250

200

Hdrogen bonding number

2
8

~—~ReCOAT -~ ReCOAZ

ReCOAF — Coacervate

[ 1000 2000

3000 4000 5000

Time (ps)





image3.tiff
b c d a
a oHo d 3 5
800 % <0.0001 % - Health —— ReCOAT
ns = s & — § 20 p=to001 - Control ~ ReCOAT-401
700 700 @42 UL p<0.0001 T 25 —p<0.0001__ = __p<00001 _ SAsA
E E ,—I:l & 4 ~0.0003 220 ps0.0001 215 =0.0014 . Cormaor LT -
£ L <3 _p=0.0003 2 2. =0.0009 2 Eoat] / g
© 600 60 ; £ 3 s 2.5 g U000 15 e —o—  Health
8 8 !
e * ? § i § g o 8 8¢ 3 ~—&— Control
500 500 2 = q10 > 8
>3 2 z05 g T e 5ASA
400 4001 3 208 m = 1.0 @
o1 T3AEETES TR R . 01 T o 200l Lood RS g —s— CORM-401
me Shear rate (s LSS oF W@“ e ?g.% K “\ o‘*‘ oS = q%% °° @\ oVS «)&“ Days 3 —e— ReCOAT
00‘% @B?\ ooo ?\ 00 -4 o 0.5 2 ~  ReCOAT-401
e Health Control f Crypt g
0 p=0.0079 1.04. — ReCOAT+RGDSP 1.0 —— ReCOAT401
70 = = Health Control 5-ASA CORM-401 ReCOAT ReCOAT-401 _ CM f P=0.7512
=% £ 3 iyt | nieniiuptupt |y —ar — - — — ——1 P<0.0001
e Sos <os. | 1] 1l Il 1l Il | 15 P=0.0001 b Health  Contol  5ASA  C ReCOAT ReCOAT-401 c Colon d Feces
I ° o o ¥
g £ g ; | 10 ns <0.0001
gy - g £ | I I I I I e ez ‘ wo] R
4 . 3 & 15 i 8 p=0.0005
4 o . | i I I I I e . B a0
b Control  ReCOAT 10 100 1000 10 00 1000 | I I I Il I | Iz & Bl ° [ g 2400
ontrol Re T 8 o N | S T S YU B ] W9 23 k = 1600
Liver 2 T‘ ﬂ 800
0 oloce o2 o0 gl
a Coacervate ReCOAZ ReCOAF ReCOAT 9 h i Health o Control oReCOAT401 | Lactobacilus .
f * : 5 800 = 40 2 p=0.5072 Spleen e
JM - ) Jé x\ £, B0 0127 o o e, Blood s 23
] £l 2 (0 g 010
DFT simulation RS >600] I g% g 3 gp 00
§s 2 500] o . 512 R
3 2ol ° ° = = 2 . Lung _ LDH 078
< 5 - o 8 )
24 3300 & 20 J 2 4 O £0.05 BUN | 00
Binding energy (eV) 027 -1.99 -1.32 5 e g -30 5 3 =4 ALP.
»3 . O 3 0 T o o AsT] u 078
y 403020~ " 7
Heath 00““"“{ eco'“““ peatt coﬂ“°\‘1e00‘\“ 40-30-20-10 0 mazu 30 40 et cont Recorx Kidney - ALT e
PC1 (19.1%) A . . -_'_'_'_'_'_ﬁ_'—vwbxma'\wm
b i 2 LGN
k | m -gugterellaceae RIS
100 robacieriaceae
o ’ ) Romboutsia A Tannereliaceae
6, Limosiactobacilus_reuteri = 8 E,ys:pe/omnac e
g 0606 € 1811 § 80 a’r’é’}’rlg’o'gé'c“g?é’ase
3 812 2
Coacervate 2 14 .0066 5 acteror ales
g g e Roeeese
5 U 2 ‘ifubactenales
| S ° = 40,
02 o 4 3 bt dacene
2 2 r e 14 jostridiaceae
2 k] 9 20. toSt ;Fplococcaceae
2o & ol G vgte
et 00““°“{300P‘1Am 0 \:I?sc losp: ?ceae

Health Control  ReCOAT-401 -Lacﬁlmspllaceae
ReCOAF

MD simulation

ReCOAT

c
350
~— Coacervate— ReCOAZ —— ReCOAF — ReCOAT
1
£ 300
5
2
2
£ 250
2
s
2
<
2004
e
5
ES
150
0 1000 2000 3000 4000 5000
Time (ps)




