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WE 2508 AR T IRAE T T 40k R 69 91 3R (Treg-Exo)74 77 %) JbE #LER 449 (dextran
sulfate sodium, DSS)#% 569 /s R 45 My K9 BOR . vA 70 e Uk 3% B 4h € E Treg-Exo, 3R1F ¢
AL BR A9 O R Sh ik AR Treg-Exo@LBL. 4% 3% DSSH /N Rt i 1 45 M }\(ulceratlve colitis,
UOKR & v R 28, i@ i F R ARG hded i, i3 BH6 R -F47 0 AR E RN, 4
K. DAL AH&EREY) b 57467677 AR, @il FM. AN ERR éﬁ ik
A & 37 4E Treg-Exo@LBL A 224 M. 45 R &R B 5 Treg-ExoZ AR kb, 3t Treg-Exodt 4T 7% B L& J&
#)Treg-Exo@LBLZL £ 4 A T H M X 3269 A 20 g & . B idTreg-Exo@LBLF XL ¥ /5, 5 Treg-
ExoZB AR, s MK E£90.58 em. R B m910%, LA F KER FIL-12. [L-64-48iT
A B KT 34 T F AR, M AiE4 %iﬁ?Treg—Exo@LBL‘FTﬁ)é‘, s BAR M B e 2 AL
AT L T EFETEAN, LEZ R ET AR FHEER EL KRR T4 F L, £ Treg-Exo@
LBLEA RAFO A aestt, 42 L 0 fJEf‘JTreg Exo@LBL £ 73 #5145 W X R AL g &, AL 3|A
L TTAER, B —FP 2 0T 4 M K6 T R,
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Oral Regulatory T Cell-Derived Exosomes in the Treatment of Ulcerative Colitis

LI Xiaoyan'?, GAO Yuanyuan®’, YE Yuqi*, ZHANG Fan®*, LI Meng**, DING Feng', ZHANG Jin'***
('College of Life and Geographic Sciences, Kashi University, Kashi 844000, China,
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3Jiaxing i-bio Biotechnology Co., Ltd, Jiaxing 314006, China; *Longgang Central Hospital of Shenzhen, Shenzhen 518166, China)

Abstract This study aimed to evaluate the therapeutic effects of oral Treg-Exo (regulatory T cell-derived
exosomes) on DSS (dextran sulfate sodium)-induced UC (ulcerative colitis) mice. To enhance resistance against
gastric acid, Treg-Exo were coated with chitosan and sodium alginate, forming LBL (layer-by-layer) shell coared
Treg-Exo@LBL. After oral administration, the targeting ability of Treg-Exo@LBL was analyzed using an IVIS
imaging system. The therapeutic effect of Treg-Exo@LBL was evaluated via weight change, colon length, DAI
score and H&E pathological section. The safety of Treg-Exo@LBL was evaluated by blood routine examination,
biochemical index detection and histological staining of major organs. The results revealed that coating Treg-Exo
with LBL increased they accumulation at UC sites, resulting in improved therapeutic outcomes. Compared to the
Treg-Exo group, the Treg-Exo@LBL group exhibited an increase in colon length by approximately 0.58 cm, a 10%

increase in body weight, and notable reductions in inflammatory markers IL-12, IL-6, and myeloperoxidase levels
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in colonic tissue. Safety evaluation results showed that the representative blood routine and biochemical indexes of

mice were within the normal range after Treg-Exo@LBL intervention. Additionally, histological H&E staining of

the major organs showed no abnormal changes, indicating the biosafety of Treg-Exo@LBL. In conclusion, Treg-

Exo@LBL can serve as a safe agent which could target inflammatory bowel disease and treat UC effectively.
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W S5 7 7% (ulcerative colitis, UC) & —Fh1&
PR S M SO 1 I T , 7™ R R T AR T
piEN. BT, UCHIERIT FEEFABE. M+
0381 750 R0 A S5 R IR o SR T IX 2L YR 9T SR B
I7 80 IR HAFAERIE RS HERE o 3 BIRIF 7 4
AT M TAIM (regulatory T cells, Treg)7E 4 ¢ 1718 %
P2 P A R E I B4, Treg il 2 3214 CD4A
b &M 3 S R 7 FOXP3(Forkhead box P3)ff T4H it
TR, LA LL FOXP3 . 41 Tk (240 fif A 5%
YU 4(cytotoxic T lymphocyte-associated antigen-4,
CTLA-4H)FI A 4HE A 2 -10(interleukin-10, 1L-10)%%
(R ZRIE G AR, HYERF AR B YA M,

ANHAAK (exosome, Exo)& ELA2 N 30~150 nmH)
2 1 X RN FENS , BAT 5 U A R AR BL ) A= i
PEP AN AR ER DR T IR M TR B A (Treg-
Exo)/2 H TregZH il 73 WA i Al A, W] DLIEE i A% 32 f
PEINHIVEAS 5, (2 10F B pf e B Ak, AT
R % AT D) RE B, fEUCHT, Treg-Exoff5 iy i
microRNA(1miR-195a-3p) A1 HAth G2 1 15 P& 511012,
Refs R 4% e 4R B i Dy e, Fa)adh B2 B SOE OB, A
M2 fifE UCHPAEIR 1, Treg-ExoH & 2 Fht 28 A
THAVERR T, 7] LAEAR 738 RAE, (22t 524 H 2]
B, AT UCEERRE Y, R, Treg-ExoH
BUCHIT ISR .

SR, H AT Exoff)4s 24 77 20l H ke 2, %
ik e 251 77 o A 26 K3 73 ExofE IR A7 & 4, R
A e/ 53 Exofie 211k 45 i AL K A T
H., # bk Exor] Reex 51 VF 2 A R BN PY. B
PL, FIREZE 24572 Treg-Exoif 7 UCHM I AL 2577
X, HERR. B &R BE S 2RS4 1)
T, M2y P, R, AR AR R I R IR
Treg-Exoffil 71, K F AT AE PR fg it Aok}, 38 5 i i i
B 11 77 K Treg-ExoifATIZ 2678 , i FH3h&LHK
SR FEAY (dynamic light scattering, DLS)A 5% 2 £
GO, HAEAS [RIFR IR PRI S i [|) i BUORE, A 3
FaE . S Eiid HiRes 2577 AT Hoe UCHE AY

ulcerative colitis; regulatory T cells; exosomes; chitosan; sodium alginate

HETT AR . A8 7RISR 1 IREE 24 30, i@/
BT & S5 RE . 5 I Ar 20 PR 1 /K P B
S Treg4H i LLF] R A2 A S5 PRl T 2. S5 R EoR, 5
DS SR xf IR 20 J2 R 2258 J72 67 1) Treg-Exoff L,
Treg-Exo@LBLX} DSSi% 51 UCH AT 58 W] & (iR T
W

1 MRER*E

1.1 #8

1.1.1 &3R5 X-VIVORAR; 773 (04-418Q).
B H W (MSG0250) B4PLIZ R (MS19835) 4
JIE DIRZS Y6444 (40757ES25) /N B B i 4804k Wy Bilg
Elisai®jfl| &(SEKM-0118). /N [/ 2-12 ELISAiR
# & (SEKM-0012) /N 412 -6 ELISAIR
£ (SEKM-0007). HHBEECLAL 2 & 6k £(P0018S)
W E AR E G RBE AR THME S5 1
RFF & (11161D) B 3¢ [E ThermoFisher Scientific
/57 ; anti-mouse CD3(100359). FITC anti-mouse
CD45(103108). Percp anti-mouse CD3(100326). Pa-
cific blue anti-mouse CD4(100531). APC anti-mouse
CD25(113708). PE anti-mouse FOXP3(126404).
anti-mouse CD3(100359)4 H 1t 5% Biolegend A 7] ;
anti-mouse CD28(BE0015-1)I4 [ 3 [H InVivoMAB
] IL-2(HY-P700649). TGF-B(HY-P78360)
H 3% E MedChemExpress A 7] ; CD4#EER (130-117-
043). Libtm-ROLiberase™(5401119001)F1 DNase
1(10104159001)4 H £ [E Miltenyi Biotec’A #l ; JEAt
WAARRR 17 (abs993)1 H 32 [ Gibeo A 7] ; 81 Kb
R AN ER (D491691-40k-100g) W [ _E Rl T A4k,
BHER M A PR A ] 5 525 RE (C3646-10g) i LR Y
(W201502-sample)Jd [ Sigma /A 7] -

112 E2ME Y7 id /) 5800 B 45 E Milte-
nyi Biotec s 75 i 2L H 55 [E BD 22 7] ; West-
ern blotFLVk R4 FiERRERH AR A ; 41
Breda . BebRA. B TIEG . SRR Ol
Ity [ 55 [H ThermoFisher Scientific/A ] ; #iE B0l
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I H % [ Beckman CoulterA & ; 21125 6 HUFRL X
4 5 9% [E Malvern Panalytical BrandsA & ; /Nah#3E
PR EAZ A (IVIS Lumina 1)1 H 3 [ PerkinElmer 2
H o
1.2 5%
1.2.1 TregZmeayhsM s TregdHMu RSN 7%
HAARBAEM A T RN, FEBREWT : 68k
HEYE C5TBL/ON /I AL 7 Jo Ik BRI T~ 3 i — S AL Bk
=R LIRIE, W %A T A CSTBL/ON /I il o
Sy ESIRAE, 7£70 nZH 07 k9B EE AT, DATIA 1Y
PBS R M i 940, W8 LA E AR T-50 mL & O R,
500 xg. 4 °CE505 mine O 5ERUE, 7 B3, A
ZT MBI ZEAR, 37 °CELR 10 min, FHK 500 xg. 4 °C
15005 min, BIA/INBRPUIE 40 ILER . SRAICD4™ T#4H
i KR S MR B R R 43 B D4 TR . 3R
FHIICD4 THMUEFIE S 1% H B R HEE R 10%
TEANAMA LS . TL-2(20 ng/mL)F1 TGF-B(5 ng/mL)[¥]
X-VIVORFFRE T, I0 NI TA0 M 10 & 3 3 bt
CD3 14t CD28%t /4, F 4 & 137 °C. 5% CO. /%
TR E B R TP AT R 9%, TR)G, 3R/1F Tregl
JHd o
122 Treg-Exot9#%IR 5 F4E  Treg-ExoffJ$2HL: U
£E Treg AU 3G 77 FIGWAE 4 °C KK T-300 xgi%
310 min, 2 000 xg&.L>15 min, 3 000 xg&:0>20 min,
DABR 5 A0 Mo A A i o B BIEWAE4 °CTR
100 000 g7t B5070 min, YA TTIE FBEIR £h 2% i1
¥ (phosphate buffer saline, PBS)H &, EJ 4 Treg-Exo
29, 1 Fl BCA(Bicinchoninic acid, BCA)Z:%f &
SE 8, —80 CCIRAT 4 .

Treg-Exo/E 3R AL . HU/b & PBSH &[] Treg-
Exo, 10 uL SFELEHT MY _F, YTHE3~5 min, JEACF %
SR, AR 5 F SR XA Bl 1 L 30 s, JEARIR 2 4%
WAk, BARET, 120 kVIE S #H T 2T (transmis-
sion electron microscope, TEM) M %2 Treg-Exo /£ 5i »

Treg-Exofi {2 ARG I : 38 IE DLSI %€ £ fioki
1% S BTk o

Western blotf il : BCAEAG I Treg-Exo# [k
F, Jd It 8%~12% 1 fr ik R 5 TR 445 Tk e vk I
HL3K (SDS-PAGE) /) & Treg-exo 2 Treg-Exo@LBLY]
FE ML IE FE AN, TR R B R W W O
(PVDF)Ji . F TBST# (10 mmol/L Tris-HCI pH
7.6+ 150 mmol/L NaClF10.05% Tween-20)¥% i,

FH 5%t A 2FE W = iR B 41 30 minfe , FEEE . ¥
TSG101. Alix. B-tubblinfi 4 3 P 7351 LA1:1 000,
1:1 000, 1:5 000f)fE Efi ke, 7E4 °C R A LA . &
FH TBSTV R BER: 2085, IIALL 1:5 0007 B 71 %
BRI SRR B P, IR THE 2 he fff
FEEE ECLAL % RO & (P00 18 Sk il % 77 ,
T BB A% AX (iBright CL 1500)#E4T B4 -
1.2.3 Treg-Exo@LBL##| &5 %42 KBCAE R
Ja B Treg-Exo A1 mg/mLIIA 52 BB (1 mg/mL)
BI04 FE 25 LS00 o/min 138 &
PEFE30 min, S 1 mL PBSZEMR, E4 °C%FF
11 000 r/min& 0> 15 minJ&, 7 2 1iF; H L& Tk
Ve 3, i F PBSE &, 193 7 KA L 1 Treg-
Exo(Treg-Exo@5¢ 54k ); # Treg-Exo@5¢ S &7 T
MR AN (2 mg/mL)VA I, IR AT, $iFHE30 min
J&, Ji1 mL PBS, 4 °C. 11 000 r/min (215 min, 3
2 B3, H BRI 3UE, (£ FHPBSE &, EIfS
TN SO TN 2 2 ALFE (layer-by-layer, LBL)M)
M k% Treg-Exo(Treg-Exo@LBL).
1.2.4 DiR-Treg-Exo4 DiR-Treg-Exo@LBL#) % &
% Treg-Exo(1 mg/mL)H I 1 pL4H i DiR 4L
7, BT 37 °CH30 minf5, ZH FK U, H
NapTM-5 Columns Sephadex™ 2% FriiF 2 Jekt, RI15
DiR-Treg-Exo, F %} DiR-Treg-ExoiH {7 1Z 20 7&E, 77
11/1.2.3, RIS DiR-Treg-Exo@LBL.
1.2.5 Treg-Exo@LBL &A1 BRAR AR A&
4 Treg-Exo@LBL43 ¥ T LA B AAS [A] i pH 2 A
;AL S Wi (simulated gastric fluid, SGF), SGF&H
0.32% B & [ B (A6 BB 20, pH=1.2; Bl iz
(simulated intestinal fluid, SIF), SIF& 1 1% R 1 ik
P& Eh 97 pi, pH=6.8; 1§ FH37 °CIHR % 2835 7748, LA
60 t/minfFEHARGE N B L. 278 F2 h 4 h,
6 hJ HUFE, K FHDLSIE FF it AT AR AL, TEAL 52 2 Mt
HAEDL .
12,6 Zh4pkie  UCKHIRIMIH . K518~20 gt
CS57BL/ON/IN BR (W T b 5t 2 3 1 42 S 56 Zh W0 A BR A
F))EERRE I TC A R A4 2% A T TR FRAE S P it 3
TEAER K R IIN 3% 2 7] SR B BM £6 (dextran sul-
fate sodium salt, DSS)& 7. UC/M R, DSSHLAY
/N BREE 2R B 4 LIRS DSSHIH K o %o HR 4 IE 3
/INFRR AN 3% DSSHIEH 7K .

CURR 2 BRI 43 8T o D8 T PRAS D IRZ54)
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IR N 43 A, AR 3% DSS/K TR G HIUCHERL /N R
BEHL NP . # DiR-Treg-Exofil DiR-Treg-Exo@
LBL(G!#: 20 mg/kg Treg-Exo, BT BCARFI & E &
R )@ B 45 2577 N il 45 T R4 UCHE
BUNR . A25)5550. 6. 12 24 hilid IVIS Lumina
TR D R S 43 10 R 745F1 800 nm) Xt /) B3R 4T
TR . RN, BEPATSE, HREGZ6 hia, Fr
AN RIE, IO FER T (RO . L
B, B A iE A AR), iEid VIS Lumina ITDVLEE 55 1A 4%
B HDiRFFIC [ Treg-Exo M Treg-Exo@LBLI) 73 1fi -

CRZ5% UCKRL/N BRIIE T R VA . B
24 MM CSTBL/ON/IN R BEAL /3 4 (6 R /24H): =
X HEPBSA . DSSHEIAIZH . Treg-Exofll Treg-Exo@
LBLGYT 41 (5 & 20 mg/kg Treg-Exo, iHIIBCAIRF)
B REEWRE). AN PBSZA L DSSHEALL] /N
A 5B E KIS . T A /N RAERRIRG 2T 4R
12 he MIKHIDSS/KJE B2 RIFIR 4R 24, TR 1R 4
241K, LA ZG3Ik. TEIRTTIE R, BRI E D5
/IN BRI I B S 0 3 B i £ (disease activity index,
DAL, 3@ B RAL AT i (B AN A i
DAt E DA 4545 /I8 BRI AR 58 1 B 1 20 2R (1R T
BAAENO, 1~5H14), 5~1082%7, 10~1543%y, KT
158453) s KRABBEHE B (IE % 0, FABLA K AE R24y,
G5 9 453 YRIRAE H I (IE %5 043, BRI BHE A 247,
B 455 = LT S5 A VY, K3 R
(15 B LA SRIAS 2 DAME P 58 7R 0 B f /N Bk
1722 SR AT, $RHUE P A4 i IO & 45 i K

Pt X G2 P B 52 (enzyme-linked immune sor-
bent assay, ELISA): Wl 5K BT A A i 18 4 22 48 [
(AR AR B . # BE UL B S, al g ELISA R &k
28 R 3 40 A 2% -6(iterleukin-6, TL-6). [ 40 i
/& -12(interleukin-12, TL-12) K fid ALY (my-
eloperoxidase, MPO)1]7K~F-,

FUIRZIITE 9 RELHE R ) e AT e 1 o K 18
HEYE CSTBL/6N/IN R B HL 73 N 34 (6 )R /4H): 2 Xt
FE PBS4L. DSSHR AT HEZH A Treg-Exo@LBL4L, ¥
Treg-Exo@LBL#HT BCAT (1€ &, LA20 mg/kglf15
AR /NRIATEB A 2. FTE/DNRERRIREG 24
12 ho MIKFHDSS/KE RIS RIF AR5 24, TR 1
REZ VR, MR/ N RS 54 B ER KT, HL4h 263
e

B TRX A /N BREAT 22 SR AR, RIS AR,

KA R LRI RN, TICE 154 PBSIR I TS 5S
FRILAR, VE 7 2R N 1w B TS5 I AEPBS H RIZURE 52,
Vi, LRMAIENEY); B9 S R 20T B
291 mm T, K BTRE R SRS BT P e
AR T, 37 °C. 250 r/min, #k¥%
20 min, FERVRAR, FE200 SB200RG 5, 1L UE, FHUE
YRR 22 Z R, &5 e s 2 B0 BT
B 230 v % % 2 5 A Libtm-ROLiberase ™ 1) G
W FRI A, 37 °C. 250 r/min, 74 /£.30~60 min; 7843
WRHE, 70 pm A JE AR I g, Wk BB E SO
B, 4 °Cy 1500 r/miniE 0210 min; 7+ B3, 05
(R4 B DTUE BT BT E VKA S S B 2 i, B
iR PLEAL B S A E T UK L, S FITC anti-
mouse CD45. Percp anti-mouse CD3. Pacific blue
anti-mouse CD4. APC anti-mouse CD25. PE anti-
mouse FOXP3HEAT ety ; S iE vedt i 27k, it
474 °C+ 1 500 t/min 2 /0>5 min, 1 FH PBSZE i Ak,
K A ARG T J5 S5 I 2 23 rh Treg4i il
Rkt

g A L s AL 19 S TR R~ AL (hema-
toxylin and eosin, H&E)4e . /IR 45 2L 4315 52 T
4%Z KPR, AR, XA TMPO &
YAk M B-E5% 5 H (B-cadherin) f % % e br. 18
RN H & ¥ 30 minG , B MPO A E-cadherin
PUAR 53 T3] FH B FES3 0 BA 121 000 5% 1:500 ) 5 $0M
B, BRI SAE 4 °CF ol SR —Puig &
. BEJE, IIANLL1:5 0000 HAz) e il i1 L 2 3 5
DL PR PR, V) 2% iR N A 15 min, 1@
LGRS T BEHLALES R . R, o s
ZHZRY) 4 pm V) Fr, CEEMLK, D5 AKE FIAR 41 5%
o, Ao B g SR

2 AVl . B 12 JUEYE CSTBL/6N/INER,
BEHL >R 220 (6 R /4H): 75 F X RE (Control)ZH A Treg-
Exo@LBL#A, ¥ Treg-Exo@LBL#1T BCAZK € &,
PL20 mg/kgf) & HEX /D RFATHE B 4525, FrA /D
RIERFIRGAZIRIAE 12 he R 1 R4 24 1K, Control
NG 5B KA, G253 )5, I 2
B S L BT H&ER 0 W ik
MR TP iE vh, A H A RURS IS AT I =
41 fif (white blood cells, WBC). ZL4H /il (red blood cells,
RBC). ZL4AU LA (hematocrit, HCT). MLZLHE A (he-
moglobin, HGB) & Ifi. /M (platelets, PLT)7K*F-43 47 ; [A]
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i, BUR B KL, 5 1 hjiS, 4 °C. 3 000 r/min s >
15 minj5, BB, A4 BB TG T 410
FEAR A B 14 95 BRI (alkaline phosphatase, ALP). 7%
N %% i (aspartate alanine transaminase, ALT). 745
% ¥ (aminotransferase, AST). Il /X % (blood urea
nitrogen, BUN) & L2 It 2\ (lactate dehydrogenase,
LDH)/KF 5T

R B B A I RN T e G R B )
VIS8 e SEIG S A 3 23 D 2 o A e (e B AE
T A G R BI8[2024] 550555 )
1.3 ZtEoH

S K G IR N BB AR 2 (ts) .
GraphPad Prism 8.0% i AT Hdhs A 3AN 7 2 53 #r .
PRZEL IR BEAT eRr 3 LR, 22 2R TRl A T B IR 3R 22 20 i
(One-Way ANOVA), P<0.05#% I\ N2 7 BG4t 2
=&

2 H#HR
2.1 Treg-ExofJiR S &RAE

FIFIRERR 7y B AR B AR LA CD4” THIM, 75 545
FRTRIGTFE Treg B Y, STANHRE 7 LiFTE4 °C MK
300 xg@#.0r10 min, 2 000 xg#.0r15 min, 3 000 xg
2020 min, PARR LA MOANGE B o iR BIE
AE4 °CF 100 000 xgitfi# 70> 70 min, PBSH &1
VE153 3| Treg-Exo. TEMZRAESS R B /R15 2|1 Treg-
Exo 5 3 8170 (1) [ FE AR 45 K (B 1A); DLSH I 7
Treg-Exolf1/K- &R 2 1E 70 nm /47 (K 1B); Western
blot4h J K B Treg-ExoRIATSG101 M Alix, NERIEN
J5i M B 1 Calnexin(&] 1C), 5 3CHkHRIE Y] Treg-Exo
FIRFFE—8(MY, iR TEM. DLSHI Western blot
SE R L FRATR DRI E] T Treg-Exo.

(A)

0

2.2 Treg-Exo@LBL#|& 53RIE

TSGR ANIAALE B R R e v, I e R
W I PR 4 EL 78 Treg-Exo. DLSZE R E/RALE
FCIRME Ja BORLRLAR G K, BRI 70 nmZs A A2 A
7200 nmZc Ay, [F)BRUR SR T HL S B A AR IE, KB
Treg-ExoZ [f 57¢ M 72 Z I R D B.75 « B 5 G/ i
RN Z , W LU B8 5 ORRL A i — G K
RORL R T FEL 3 IR AR A, R IR A58 )2 I AL 78
B (B 2ARE 2B). ik, sl 7R EEER
Treg-Exo@LBL.

N T R Treg-Exo@LBLTE WAL ) £ 58
P, AR 8] R AE SGFH#HTHURE, RILHBH—H
S AT, RPN R [ 7 2 R VR, BURL7E AR
WEBHEA RFMRREME. N T %% Treg-Exo@
LBL & 5 G675 45 i A ] BRI, AN [ I 8] S5 7E SIF
HOBEAT IR, I 2 hiR RIORL R 1T FRLA EH AR IR, 3R
HH IR FE IR BN 72 )2 B IV 5 2~6 h U 5 THT FEL fif 22834
B IEAR B, 36 B 78 S8 50 2 BB 8 i vk (1 2C). 1k
L 5% )2 7% 5 1) Treg-Exot 4T TEM A Western blot
FAE. 45 R BIR Treg-Exofli98 B A 58 8 1 RTE AR
ghfy, HIHAFRMEEA(TSG101. AlixflCalnexin) 1
KA E M Treg-Exo— L, K722 1678 AL
X} Treg-Exo [l 45 FF D e % A i 2 52 (B 2D AN ]
2E).

DL EZE IR, S BRI IR N e E A 1)
Treg-Exoft Bl B A RIUFFzE th, nf LUk B R A E
WAL EEXS Treg-Exof) 43, H F] T2 & Treg-Exoft
RESALIAEIRI S ; ARSI, 5250
FERRANTT LR JZ i 7%, BRI Treg-Exo, 7873 KI%EST 2o
2.3 Treg-Exo@LBLEZE AR T ALY = 1T

AT VS DR Treg-Exo@LBLYE 48 4iE 14 45 g 8

230
160
TSQ 101 "2 i
66 miikbn  ciosiom
ke

ix
(100 kDa)

40 * —

12 m—

100 150 200 kDa
Size /nm

A: Treg-ExofJ TEM¥]; B: Treg-ExofJ/K & Fif2; C: Treg-ExoK HAx £ (Alix. TSG101HICalnexin)f¥] Western blotZR1E »
A: TEM image of Treg-Exo; B: the hydrodynamic size spread of Treg-Exo; C: the surface markers (Alix, TSG101 and Calnexin) expression of Treg-

Exo determined by Western blot.

E1 Treg-ExoRU3R1E
Fig.1 Characterization of Treg-Exo
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A) (B) ©
40 1
5004 Treg-Exo . ;.
4004 Treg-Exo@L © E 20- o . B .
] Treg-Exo@LBL = E 0 4
£ 300 4 = E '
s 5§ °T7 = 5 Time /h
& 2001 o ;6:;_ Treg—EM §
100 F 1 ‘3720- Treg-Exo@L 8;10 1 SGF
N Treg-Exo@LBL s SIF
’ —40- 4 3151
D) (E)

160

kDa

23() w—

116 we—

66 wed SQ 101

4() w—

12 —

Alix
(100 kDa)
—_—

Calnexin
(105 kDa)

A: Treg-Exo@LBL7%)Z B it 2 i (1R 4254k (n=3); B: Treg-Exo@LBL7% )26 it f2 i (1) 34k (n=3); C: Treg-Exo@LBLTE A [RlpHIF5E A
I HL 38R (n=3); D: Treg-Exo@LBL% 274 )5 M TEME; E: Treg-Exo@LBLIYI 5% )2 Bt 7K 5 bi E4 5 11 1) Western blot& 1iF . A~CH 44 FH T

PHEDRIEZE (Rs) R o

A: the change of particle size during the coating process of Treg-Exo@LBL (n=3); B: the change of zeta potential during the coating process of Treg-
Exo@LBL (n=3); C: the potential changes of Treg-Exo@LBL in different pH environments (n=3); D: TEM images of Treg-Exo@LBL after LBL shed-
ding; E: the marker protein of Treg-Exo@LBL after LBL shedding. data in A-C were expressed as mean+tstandard deviation (¥+£s).
E2 Treg-Exo@LBLHIZKAE
Fig.2 Characterization of Treg-Exo@LBL
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A: in vivo imaging of Treg-Exo or Treg-Exo@LBL-treated mice at different time points after oral administration; B: ex vivo organ imaging at 6 h after

oral administration.
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Fig.3 Enrichment of Treg-Exo or Treg-Exo@LBL in colon lesions
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A: pictures of colon with the indicated treatment; B: the colon length in A (7=6); C: weight change of mice within 7 days (7=6); D: DAI scores of mice
in different treatment groups (7=6); E: the concentration of IL-6 in the colon of mice in different treatment groups on the 7th day (n=3); F: the concen-
tration of IL-12 in the colon of mice in different treatment groups on the 7th day (#=3); G: the concentration of MPO in the colon of mice in different
treatment groups on the 7th day (n=3). data in B-G were expressed as mean+standard deviation (¥£s), and the data were analyzed by single factor vari-
ance. ¥*P<0.05, **P<0.01, ***P<0.001, ****P<0.000 1 compared with PBS group.
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Fig.4 Therapeutic effects evaluation of Treg-Exo@LBL in UC mice
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A: flow cytometry corresponding quantitative analysis of Treg cells in colon tissue (7=3); B: H&E staining images of colon tissue sections from mice
in different treatment groups on the 7th day; C: immunohistochemical staining images of MPO in colon tissues of mice in different treatment groups on
the 7th day; D: immunofluorescence staining images of E-cadherin in colon tissue sections of mice in different treatment groups on the 7th day. data in
A were expressed as mean+standard deviation (¥+£s), and the data were analyzed by single factor variance. **P<0.01; ns: not significant compared with
PBS group.
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Fig.5 Treg-Exo@LBL increased the content of Treg cells and promoted the repair of intestinal barrier in UC colon
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A: representative routine blood statistics of mice treated with PBS (Control group) or Treg-Exo@LBL (n=6); B: pepresentative biochemical indexes of
mice treated with PBS (Control group) or Treg-Exo@LBL (n=6); C: H&E staining of major organ sections obtained from Control or Treg-Exo@LBL-
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Fig.6 Biosafety of Treg-Exo@LBL assessment
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