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[ ZE] HK: HIT NS EREREENG6 (ANGPTL6) 7EAFELF 4eib a9/, 2087 TR Ak A1 s
& (Exo) i#i% ANGPTL6 mRNA X HFHESF defb iyl E T . F ¥k 4% 12 2L C57TBL/6 /NEBE AL 43
MOl (OIL4L) (8 i ghaesiat) ApuaE s (CCL) 4 (S S CCLIRA W), M4
%65 5512 H C57TBL/6/NEL, Bl ML 4> A X B ZH (MR B & 28 20 2 B Bk RE A} ) R 2R 4 1R JE i sk =
(MCD) 4 (BEEMCD R, AE 2R/ BUIFIEST bR, R S0 56 0 2 & PCR (RT-qPCR) Fll
Western blotting 1 46 I 45 2 /N BRUIT 44 40 ANGPTL6 mRNA F1#E 1 2k K . ¥ 30 H/NEFEHLS> H
WS+ BE MR AL 2 vhil (PBS) 4l (OIL-+PBSHL) (WS, &2k, SFJE, Rk
PBSZEMi 6 )8, B JH2%) . CCL+Exo-g s LHE M (GFP) mRNA L (I FE i 5§ CCL IR A W il % fF
A AL BIRL S, R ER ko %5 3 GFP mRNA 19 T 4k Exo 6 i) F1 CCl,+Exo-ANGPTL6 mRNA 4]
(M I3 5k CCLIR G i 5 P LR AR B s, R K T S 26 8 ANGPTL6 mRNA (1 TR 4L Exo 6 J) ,
ZH10H ., CClL,+Exo-GFP mRNAZH CCl,+Exo-ANGPTL6 mRNA 4 /]y B 45 J& v 5 T84k Exo 27k,
U HUNERES 20 pg (RBL100 pl) o B e W B30 (ELISA) 5K I 45 41/ BRI i vh o9 2R 2
SR (ALT) MIRASEMREILERE (AST) WEM, Masson Ye (0 F1 R AR LT Y €0 0 5% 4% 41/ B
JHF T S TR 0, e 928 2H U4 2 T G I 45 21 /N BRBF L 20 - LB 1 (o-SMA) R GR K,
RT-qPCRERM A 2H/NRIFH S a-SMA . 1 BRI o185 (Collal) . #ALERFFBL (TGF-1)
&8 B B MR 1 (TIMP-1) mRNA KRRV 58 EWEEF00, ANGPTL6TETG LI &
RANME (aHSC) AW T, @A ad, OIL4/NRAFIE R m el ; 5OILA i, CCLAl/h
BT U 40 T MRS, 61 M1 AN SF . RT-qPCR Fll Western blotting 341, 5 OIL 41 e, CCLZH/MR
JF4L 40 ANGPTL6 mRNA FIEE [ 35K BB B AL (P<<0.05). M HEK293T 40 g - % W h #2 Hie
) T A1k Exo G5 52 5, 20 B Wk 78 5 )5 BE 08 78 2F 4 AL AT I b K i & 48, GFP & (L7 IFIE b oK
ik, ELISA KN, 5 OIL+PBS4 4, CClL+Exo-GFP mRNA 41/ EULIE H ALT FAST 3 1%
Wl R & (P<<0.05); 45 CClL+Exo-ANGPTL6 mRNA 41 [t 4, CCl,+Exo-GFP mRNA £ /) f i
B ALT M AST iG] @ FEAL (P<C0.05). Masson 4t {0 fl R ARIRLL Y W gE, 5 OIL+PBS 4 1
, CClL+Exo-GFP mRNA Z1 /)y B E e B 30 B2 0 S 38 i, AH ) e it e AR 38 n (P<<0.05) 5 §
CCl,+Exo-GFP mRNA 4 [t%:, CCl,+Exo-ANGPTL6 mRNA ZH /N B3P 2 30 AR BH S s 20, AH o e
R AR > (P<<0.05) e b4k, 5 OIL+PBSA L, CClL+Exo-GFP mRNA 41/
JFA L o-SMA 2 R R KFH B IR (P<<0.05); 5 CCL+Exo-GFP mRNA 41 4, CCl,+ Exo-
ANGPTL6 mRNAZH/NEIFHLIT o- SMA HEFIRBKFI BT (P<<0.05). RT-gPCRZERN, 5OIL+
PBSA tb#, CCl4+Exo-GFP mRNA 4/NRAFHE H Collal, a-SMA . TGF-g1 M1 TIMP-1 mRNA
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BRIk E (P<<0.05); 5 CClL+Exo-GFP mRNA 41 b #, CCl,+Exo-ANGPTL6 mRNA 41 /)
BUIFLH 2 Collal, a-SMA . TGF-B1#1 TIMP-1 mRNA ik KB B AL (P<<0.05). . /M
B bk i 5 TRk Exo i 2% ) ANGPTL6 mRNA R 25 EAEFNE, TR 1L Exo# ik ANGPTL6 mRNA
XF /N BRUTFEF A B A BGE A .

[X@ER] MEEREFENG6; TRIINBK; AL, RSO R, Y
[FESES] R3HA [XHkiREL] A

Improvement effect of engineered exosomes delivering
ANGPTL6 mRNA on liver fibrosis in mice

TANG Xiaoqian, WEN Shengcong, DONG Zhenya, CHEN Jingyi, CAO Yu, ZHANG Yunhua
(Key Laboratory of Xinjiang Endemic &. Ethnic Diseases, Ministry of Education, Department of
Biochemistry, School of Medical Sciences, Shihezi University, Shihezi 832002, China)

ABSTRACT Objective: To discuss the role of angiopoietin-like protein 6 (ANGPTL6) in liver fibrosis,
and to analyze the improving effect of engineered exosome (Exo) -delivered ANGPTL6 mRNA on liver
fibrosis. Methods: A total of 12 C57BL/6 mice were randomly divided into olive oil group (OIL group)
(intraperitoneally injected with olive oil) and carbon tetrachloride (CCl,) group (intraperitoneally injected
with a mixture of olive oil and CCly), with 6 mice in each group; another 12 C57BL/6 mice were randomly
divided into control group (fed a with methionine-choline sufficient diet) and methionine-choline deficient
(MCD) group (fed a with MCD diet) , and two kinds of mouse liver fibrosis models were established. Real-
time fluorescence quantitative PCR (RT-qPCR) and Western blotting method were used to detect the
ANGPTL6 mRNA and protein expression levels in liver tissue of the mice in various groups. A total of
30 mice were randomly divided into olive oil 4 phosphate buffered saline (PBS) group (OIL+PBS group)
(intraperitoneally injected with olive oil twice a week for 8 weeks, then injected with PBS buffer by tail vein
twice a week for 6 weeks) , CCl,+Exo-green f{luorescent protein (GFP) mRNA group (established liver
fibrosis model by intraperitoneal injection of CCl, mixture and were injected by tail vein with engineered
Exo loaded with GFP mRNA for 6 weeks) , and CCli+Ex0-ANGPTL6 mRNA group (established liver
fibrosis model by intraperitoneal injection of CCl; mixture and were injected by tail vein with engineered Exo
loaded with ANGPTL6 mRNA for 6 weeks) , with 10 mice in each group. The mice in CCl,+Exo-GFP
mRNA group and CCl,+Exo-ANGPTL6 mRNA group were injected with engineered Exo twice a week,
20 pg per mouse each time (volume 100 pl.). ELISA method was used to detect the serum alanine
aminotransferase (AL'T) and aspartate aminotransferase (AST) activities in the mice in various groups;
Masson staining and Sirius red staining were used to observe the collagen deposition in liver tissue of the
mice in various groups; immunohistochemistry method was used to detect the a-smooth muscle actin (a-SMA)
expression levels in liver tissue of the mice in various groups; RT-qPCR method was used to detect the
expression levels of a-SMA, collagen type | alpha 1 chain (Collal), transforming growth factor Bl (TGF-81),
and tissue inhibitor of metalloproteinase 1 ( TIMP-1) mRNA in liver tissue of the mice in various groups.
Results: The bioinformatics analysis results showed that ANGPTL6 expression was significantly down-
regulated in activated hepatic stellate cell (aHSC). The ultrasound examination results showed that the
liver surface of the mice in OIL group was fine and smooth; compared with OIL group, the liver section of
the mice in CCly group was rough and uneven. The RT-qPCR and Western blotting results showed that
compared with OIL group, the ANGPTL6 mRNA and protein expression levels in liver tissue of the mice

in CCly group were significantly decreased (P<Z0.05). The engineered Exo extracted from the supernatant



1454 MR (B 251 E Hel 20254 11 A

of HEK293T cells had intact structure and could be largely enriched in the fibrotic liver after tail vein
injection, with GFP protein being largely expressed in the liver. The ELISA assay results showed that
compared with OIL+PBS group, the ALT and AST activities in CCl,+Exo-GFP mRNA group were
significantly increased (P<C0.05) ; compared with CCl,+Exo-ANGPTL6 mRNA group, the serum ALT
and AST activities in CCl,+Exo-GFP mRNA group were significantly decreased (P<C0.05). The Masson
staining and Sirius red staining results showed that compared with OIL+PBS group, the collagen deposition
in liver tissue of the mice in CCls+Exo-GFP mRNA group was significantly increased, and the relative
collagen area was increased (P<C0.05); compared with CCl,+Exo-GFP mRNA group, the collagen
deposition in tissue liver of the mice in CCls+Exo-ANGPTL6 mRNA group was significantly decreased,
and the relative collagen area was decreased (P<C0.05). The immunohistochemistry results showed that
compared with OIL-+PBS group, the e-SMA protein expression level in liver tissue of the mice in CCl,+
Exo-GFP mRNA group was significantly increased (P<C0.05) ; compared with CCl,+Exo-GFP mRNA
group, the a-SMA protein expression level in liver tissue of the mice in CCly +Exo-ANGPTL6 mRNA
group was significantly decreased (P<C0.05). The RT-qPCR results showed that compared with OIL+
PBS group, the expression levels of Collal, a-SMA, TGF-£1, and TIMP-1 mRNA in liver tissue of the
mice in CCly+Exo-GFP mRNA group were significantly increased (P<C0.05) ; compared with CCl,+
Exo-GFP mRNA group, the expression levels of Col/lal, a-SMA, TGF-£1, and TIMP-1 mRNA in
liver tissue of the mice in CCly+Exo-ANGPTL6 mRNA group were significantly decreased (P<<0. 05).
Conclusion: Engineered Exo-delivered ANGPTL6 mRNA injected via the tail vein in the mice is mainly
enriched in the liver, and engineered Exo delivery of ANGPTL6 mRNA has an improving effect on liver
fibrosis in the mice.
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JFF I T 24k £ 2 200 i A1 356 I 1 43 7 JHF I 2o 5 R 12
P AR — b 3h 2 v B A, B e R ) &
&, WG YT £ 4 A6 RT AR 2 E R SRy O Ak RN AT 4 i
g WEgT Y E 2019 — 2039 4F, AL Y &
SRR FTE AR HE ISR LA 2
KL, iR T PR — A b 2 4 A 7 i .

M4 ZEFEEH 6 (angiopoietin-like protein 6,
ANGPTL6), PR LR AR, 2
TR 1 I A B3R AR DGR L R R BT R R . B
K ANGPTLG6 TE R K -4 DL A A b & 4%
EH . ®F5E 7 Bos . ANGPTL6 78 41 i AE Jik A1 AH
WS F AT L B —EThig. Har, &F
ANGPTL6 I g iy BIF 5% 3 24 vp 78 S0 1 i 13 3 ik
L HORBRE L RERERURE RO N AR Dy,
EHW@%%%E%H%%* Sh A (exosome,
Exo) JE—Fh &M Fo . IR TR IR /Y /N IR
PEREN, REOZIE L BRGSO TR A 2R
g0 UYL T TR R A TR Exo Al LUK /N 43
TR 25 W) e 1% B RE e R AR S ek A b, LIk
1) 348 o ey 5 245 v R/ 25 )R RO I E

AT TR Exoi$i% ANGPTL6 mRNA, #%
IR0 ANGPTL6 78 U 5% /) BT IE 2 4 Ak v i 7k
H, AR ARG 7 $2 080 B B

1 MBEFE

1.1 % B % & % 4 ¥ % & (Gene Expression
Ommbus,GEO) S BB ESM IE GEO B s
JE R 8 GSE149508 K fis 46 1 I b bl , B =
AW R B 2% 3 B & 42 (https: //maayanlab. cloud/
biojupies/) HEATHEPH 22 5 Rk oM, IF A AR IAT,
o3 B # A EOIR 40 i (quiescent hepatic  stellate
cell, qHSC) SiGfbJF BRI (activated hepatic
stellate cell, aHSC) 3 Z[H][HFEH 257,

1.2 £BFHH. @ . TE2XNFNE 61
SPF 2% C57BL/6 It /NRL 54 H, R Jfi & 18~22 g,

W AL AR A AR B R A A, s A r=iF ]
W45 SCXK (5T) 2024-0010, zh¥y{d F4 al ik

415 . SYXK (i) 2023-0003. FfA 525 304
16 A7 ] T K 2 B2 2% B SPF 2% 8 ¥y 92 5 vh 0 ) 357
B W)L AR AR T AT TR AR A — I B B S 5 B
Yo B RSt (S . A2023-214-01)
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HEK293T 4 ffa g A W ma b A A= A PR A ) . 3
B 1B 8% &t = (methionine and choline-deficient,
MCD) fa] Rk Fi 25 25 24 B8 0 g 6 B okl 340 1 26 [
MP biomedicals 24 &, # #2 £k 2 #f ¥ (phosphate
buffered saline, PBS) I [ X i{X Servicebio 28 ],
T AL Exo A mRNA W F b 50 1% B A 95 50 R
HBRAFE, G0 EEA (green fluorescent protein,
GFP) FHJia 4 135 W 8 75 M BGRB8 2R W R AT BR A
A, DMEM #5 3¢ £ A 3¢ [ Gibeo 2~ Al , 2tk
PET40000 %% B¢ 50l 7 1 96 2 2 B Y R A IR
H, SMM 293-T Il JC IfiL 1§ 35 77 35 0 F b 50 S8 b
AP B ARG RAF, Exo#BOLH & A £ H
SBI 2 w), M Bk e 9% W B il 5 (enzyme-linked
immunosorbent assay, ELISA) i #| & W B i
Mk B A IR AR, o« FIENNLEIE I (a-smooth
muscle actin, «-SMA) $HL& G A # I ABclonal 2
A, ANGPTL6HUAI [ 3% E Abcam 24 1), Flag Fl
B-actini (A H s =AY HEARAFRAA, &
RNA $& WOl f) & . 100 5% 563070 & F1 SYBR & £ 4
B & W A R Rt MEREAE R A BR A E] L D
P A R RGN B INE R FUIIFILM A #, /)b
WG R 5O R & G2 A 55 [E PerkinElmer 28 A
H, UK ASC RN e A 34 ) 36 1] Bio-Rad 24 W), SE ¢
)6 % & PCR (real-time flourescence quantitative
PCR, RT-qPCR) ¥ A Fi+ % KA F .
1.3 2 RIS RAERFE DR AGEN LH)E,
T S a1k 2 2 W R DN BEE Ak Ak I A A R T
HI S e i 5 pd A Ak ik (carbon tetrachloride, CCl,)
RAWER ., K12 AL /NE, LA i
W (OILA) (/BRI i et ) Fn CCLZH
(/I BUBSE s 1 O ol 5 CCLIR &), a4 6 H .
RAWH CCLS MMM : 70 LBNE S5,
A K 0.0l mL-g ', B ES 20, & B E R
ZEQJ . AL, i E RS S A N A Ak
JREWEASE AL U BN U & MOCD iR . 5 12 R
SEg/NER L BEALS R IRZE (N RORE S RN
B BRI MCD 4l (/0 RO MCD ia gt
A& 6, EERRRFZ 8,
1.4 SBFHHh oAt TEMLE0SRH LA
B 30 H/ R BEHL 70 o0 BBE i+ PBS 4 (OIL+
PBS4{). CCl+Exo-GFP mRNA 4 fil CCl,+ Exo-
ANGPTL6 mRNA 4], 44110 2., OIL+PBS 4]
AN B Fes i g v, R 2k, 8JE R, R Rk

W PBS S v 6 8, &8 2% ; CClL+Exo-GFP
mRNA 41 /N A% “1.37 W7 kI i 35 CCLIR &
W A 2R dE AR B I, R R K T O R 8 GFP
mRNA [ T #1k Exo 6 i ; CClL+Exo-ANGPTL6
mRNA 4 /NR$% “1.37 W5k s E S CCLIRS
W e AR dE A BB S, R R K T 9 R
ANGPTL6 mRNA ) .1k Exo 6 il . J5 2 4155 JH
HE 9 TR Exo 2%k, B H /N R K E 5 20 pg
(AFHL100 pL) .

1.5 KA BEBRBRE KRS 24 R H
AL CK/NEURREEIT S THAES, HIERIE T
E&, IR/ YR R GE DL I P Sk
OIL 24 Al CCL AL /N U BE#E A7 48 75 4 . W48 2 40
/N BRI IR TR 25 3% BRI 0] 75 SRR AE Q3R I IR 2F 4k 1k
% 0

1.6 HEK293T @ f 3% 5 E#& PRIR T4 Exo &
% &  HEK293T 4 fe A & 10% M 4 i i 1
DMEM 5 #2345 5%, R di Mo %% B2 850 A2 A7 i 3
o8 AR FRI, I 4 R B Y A N TR o 40 43
Sy BELH R AL BRAL X R 2H 403 Wb BB T
T4k Exo FH T X 41 /N B A 5% 5 Ab 241 40 i 42
B T FE AL Exo ) FH T b B /N RO BF S . XF BR 20
20 g 1] B 5% 4 peDNA-SHIS-RGD-CD63-mCherry-
L7ae fil pcDNA-GFP-Ha (KT) 2F gk, ik #
2 40 B W) R B % G peDNA-SHIS-RGD-CD63-
mCherry-1.7ae il pcDNA-ANGPTL6-Flag (KT) .
MR 2 mL R R Y 2 pg kL (2FP KI5 1 pg)
B4 PE AT e Y . S5k 24 hs, HEK293T 44 i
PBS 22 MR Ve 2k, IF 402 SMM 293-T I T ifit
B IR Ak 2 K 3% . HEK293T 4 i F JC i 5 5%
FREREEFR3OhE, WEMBEERE, B T4C
ZMF T 3000 g B0 15 min, 2= 55 40 A R0 40 A 65 A
R ok 4 b g 0. 22 pm g AL g, FFUk e
TEW . SR JEWR H 15 mL 100 000 Da i 3 % i &
Wedi, 4°CE&MF 30008030 min, Fifi J5 % 55 ik
FWE 4 mLEOE, A Exo 2 BULH, RAIF
BT 4 CEMERE . 1500 g#&.0 30 min, T
B LW, & & PBS Z vl B VT .
Nanosight ¥748 43 M . HL 8% TG AR 98 6 18 R 48 %
E i TR 1L Exo.

1.7 I B ERRERBRRZAEEZDATFART
IARMExo > FEL KUY T Exo & R
ik S 2= /N RN, B TR O AR R Exo B A
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mCherry ZLE5¢ 68 H, R AT DL E #2248 9801 K
AR F GE W I B TR Ak Exo 7E AL AR [\ B ]
(30min, 2hAI24h) AN BRSNS
TR 5 BUAR R GE, Kl OIL+PBS 411 CCL+ Exo-
GFP mRNA 41 /)y BU7E B # bk 73 31 T 5 PBS 2 o
WA %A GFP mRNA 1 T # 1 Exo J5 30 min,
2 h J¢ 24 h i mCherry % A7 5 9 o [A] B 76 7 55
J5 24 WA E ) GFP 28 G5 S o B, DIARER
TR Ak Exo 7 A (9 2 A5 4 &0 1 GFP 28 1 3% 3k
RO

1.8 RAXRKNERRE MR iF T ARBRAE
4t #% B (alanine aminotransferase, ALT) fo X & &,
B & K 4 # B (aspartate aminotransferase, AST)
Er NFUOBER M, KA IR = AR
FFE 2h, BHSER MWAEAF R 2= 4 CHEEh, LU
3000 remin B0 10 min, 0B IR MLV o KR
ELISA 5] & Ul B 45 25K G 0 2% 20 /) Bl i 3 v
ALT FTAST i

1.9 Masson & RBBLFE EF L RALILTEE
e dahfFag PRERBREL BIMMN
PR RIAE AV Z R P EEh AT €, 24 h
JR A 2000 BEME W W b K, BE IS A 48T
M, XA 7 #E 4T Masson F R AR 41 4 £4
KA H «-SMA (1 : 200) $uikbric 421 9) k,
LRG0 T 41 2L 2F 4L 1 B0 o R JH Tmage T BIHR 43 #r
RGP AL 80P R DURURS Bl (Masson 4 (8 i
JE TR 5 Ry i €, SRR IR AL G 60 I LA (5
040) Al a-SMA HEH RN, T3 A X B i T
TR o-SMA # F ZR 3K 7K o AH X i Jit 1o AR = Ji Jit
A/ HAUR TR, o-SMA & H %35 K F=o-SMA
g SRR RIS ENR VR S EAP SRR A

1.10 Western blotting # #& @] & 48 s & AT 48 4%
ANGPTL6 #v FlagZx G £ X K-F RS A E MM
10 ) 500 0B TR Il A ) R TR S ) B9 RIPA 2L ik W 22
e IFHR, I BCAWR & EEAWE . A
1020 + = bt 5w B2 4R 3 N M mE e BE K R UK
(sodium  dodecyl sulfate  polyacrylamide  gel
electrophoresis, SDS-PAGE) 4 % & i 8 (i,
It % 2 PVDF B I, SR )5 5% JBL IR W5 % &5 1A
A4 CTF—HIWFE LR, ANGPTL6 (1 : 500) .
Flag (1:2000) HlB-actin (1:1000). L5,
A SRR 32 4010 0 i A 06 A0 2 T L/ e —ht . =R
BEE 2h, HWRIEERER, A ZCHEESE. R

Image J &4 73 BT & 48 43 B 35 B3 2% 40 K BEARL, D)
B-actin A NZ, HHEHMEARBKY-. HEA
FIkKF-= H W A K BE(E/B-actin 257 JKBE(H
1.11 RT-qPCR & # @ & 4 D R F 44 8§
ANGPTL6 mRNA fe ¢ e ¥ A B R A KF R
1200 R U0 B ERAE ] Total RNA 3250 42 U
JIE G RNA T 3906 5 53 a5 5 0 4 5% RNA, fi ]
SYBR & 0 ek, &M RT-qPCR A&l 4% 20 /) BT
41 ANGPT26., a-SMA. 1 ® KR ol &
(collagen type | alpha 1 chain, Collal). ¥fbE+
+ Bl (transforming growth factor-g81, TGF-81) .
4 )| & A M4 2 @ R 1 (dssue inhibitor of
metalloproteinase-1, TIMP-1) mRNA & ik /K ¥,
A S AL E AR AR A R AR, 3
VP A L3 1,

1.12 %3 % 4% KM GraphPad Prism 9. 0 $ 4
Xof BRI HEAT AR BRI G2 o o A 2/ BRI
ALTAAST GV, & 41/ BRUH2H 2 rb oA 0T Jer T AR
FE B 2 35 R M o-SMA . ANGPTL6 K Flag &
HRIBAKT, KU/ NRIFHAT ANGPTLG, a-SMA |
Collal, TGF-BI1 M TIMP-1 mRNA & ik 7K F 2 £
HIERMSA, Lhats£om, ZUANRBEARYE &
S NSy TSN T = S NS Nl e S
FHLSD-1#: 8. LA P<<0.05 N ESF A %8 X,

2 & B

2.1 GEOX KA H¥EHH 4 qHSC Ml aHSC 1
SR EESE (GSE149508), Z5HWoR: 2 Fl i 20K
41 I8 (hepatic stellate cells, HSCs) H, ANGPTL6
fE aHSC h R T WA 1,

2.2 2 DRAFBHESEAA HAKRELRER:
OIL 2 /Iy BRFF Ik 2 1w 40 O 1 . 5 OIL 41 [ A,
CCLAL/NBURIED) mOfRE , e MY AR $oR 8
JiE 4 CCLR & W B 2 8 57 1 JF 2F 4 b #5 Al
L 2,

2.3 240 RAFALEF ANGPTL6 mRNA #= % &
REAKRF HOILAE, CCLA/NRIAHH
ANGPTL6 mRNA Fl £ 1 3% ik /K °F ¥ B i B A%
(P<<0.05), LK 3.

24 TEALExoRBRFLEZ R THEILExoW
B R 5 mRNA 9 b B A AR OC ks . WL 4. 1E
HEK293T 44 Jfd o %% Jt CD63 fil & kL e, %6 i
/N CD63 3K (M 7E 40 il fit 3k, IR 20 t9e 6 &
F mCherry %3k B8 &, UE 5 pcDNA-8HIS-RGD-
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#£1 RT-qPCRE|YFFH)
Tab.1 Primer sequences of RT-gPCR

Primer Sequences (5'—3") NCBI Refseq
ANGPTLG6 Forward: CTGGGCCGTCGTGTAGTAG
NM _145154.2
Reverse: CAGTCCTCTAGGAGTATCAGCAG
a-SMA Forward: GTCCCAGACATCAGGGAGTAA
NM _007392.3
Reverse: TCGGATACTTCAGCGTCAGGA
Collal Forward: GCTCCTCTTAGGGGCCACT
NM _007742.4
Reverse: CCACGTCTCACCATTGGGG
TGF-p1 Forward: CTCCCGTGGCTTCTAGTGC
NM _011577.2
Reverse: GCCTTAGTTTGGACAGGATCTG
TIMP-1 Forward: GCAACTCGGACCTGGTCATAA
NM 001044384.2
Reverse: CGGCCCGTGATGAGAAACT
[-actin Forward: GGCTGTATTCCCCTCCATCG
NM 007393.5
Reverse: CCAGTTGGTAACAATGCCATGT
Q’\» [ 0’5 C)’\/ Q\ Q“)
o S S S S S
& & & & ¥ ®

Gene

SO Group

Sample
Slc29al

Clecdg
Tinagll
Plppl
Slc9a3r2
Ms4a4d
Fcna
Feml
Dcn
Tmem204
Ehd3
Rgs5
Sod3

Serpine2
Sparcll
Colbal
Cd63
Mmpl4
Colla2
Collal
Itgh5
Cedc80
Ppic
Cpxml1
Col3al
Lpl
Htral
Fhi2
Igfbp4
Gas6
Psap

Gm26917 |

Bl 2% HSCs# GEO BT
Fig. 1 Analysis of GEO data for two types of HSCs
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A, B: Ultrasonographic findings; C,D: liver appearances; A,C: OIL groups; B,D: CCl, group. Red arrow: Ultrasound images of liver

sections of mice in two groups.

B2 24/ REFHKESR(A~B) XS M(C~D)
Fig. 2 Ultrasonographic findings (A—B) and liver appearances (C—D) of mice in two groups

1.5F 1.5
S <Z,: s E
B~ 5 3
> 1.0} = —
3 E 1 2 3 4 5 6 M SRRt
e S 5 3
28, ANGPTLo NI B B S S - 00 25 . .
85051 25058 =
E E B-actin —— e — — ) E <z:
0
OIL CCl, Control  MCD

A

B

C

Lane 1—3: Control group; Lane 4—6: MCD group. P<<0.05 compared with OIL group or control group.

B3 24/ RJFARH ANGPTLE mRNA FRKKF-(A) M ANGPTL6 B FARLHEIKE(B) REKE(C)
Fig. 3 Expression levels of ANGPTL6 mRNA (A) and electrophoregram (B) and histogram (C) of expressions of

ANGPTLS6 protein in liver tissue of mice in two groups
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A:CD63 (X200);B: mCherry (X200); C:GFP (X10).
E5 THEMALExoHXRFNAELRAER

Fig. 5 Expression of fluorescen proteins associated with engineered Exo
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Fig. 6 Particle size analysis and electron microscopic identification of engineered Exo
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PBS mCherry
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PBS GFP
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A': Expression of mCherry fluorescence signal in mice 30 min after tail vein injection of engineered exosomes; B: Expression of mCherry

fluorescence signal in mice 2 h after injection; C: Expression of mCherry fluorescence signal in liver 24 h after injection; D: Expression of

GFP fluorescence signal in liver 24 h after injection.

B 7 FFREP T Exo B 24 1§ 0L

Fig. 7 Distribution of engineered Exo in liver

#2 FHA/PMFMBES ALT R AST iEH:
Tab. 2 Activities of ALT and AST in serum of mice in

various groups (=6, x+s, A,/(U-LY]

Group ALT AST
OIL+PBS 27.424:10.02  25.354:6.31
CCl,+Exo-GFP mRNA 262.80417.07" 189.20+25.15"
CCl,+Exo-ANGPTL6 mRNA  51.0746.93"  59.16+7.39"

"P<<0.05 compared with OIL-+PBS group; “P<C0.05 compared
with CClL,+Exo-GFP mRNA group.
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L5 JFF 40 B A 40 R AR O Y AR AT 4k ad B
JBE JE ORI T, A B o R e it st /L ¥ ]

1 2 M,

3 g
Flag . . 52 000
B-actin M—_— - 13000

Lane 1: OIL-+PBS group; Lane 2: CCl,+Exo-GFP mRNA
group; Lane 3: CCl,+Exo-ANGPTL6 mRNA group.

El8 Western blotting ¥Rl B & ik 5 TR ExoJ5
JFHLRF FlagflE AR HHIKE

Fig. 8 Electrophoregram of expressions of Flag
protein in liver tissue of mice after engineered Exo

injection via tail vein detected by Western blotting method
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Fig. 9 Collagen deposition in liver tissue expressions of a -SMA protein in liver tissue of mice in various groups

detected by Masson, Sirius red staining and immunohistochemistry staining (><200)
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Tab.3 Relative collagen areas and expressions levels of

CClL,+Exo-ANGPTL6 mRNA 41 /) B 69 IF JE 152 5
PORREA Bk b, 3R ANGPTL6 BLA B3 1 hi & 4

a-SMA protein in liver tissue of mice in various groups

AR o T 4 2814k 2% 15 Fil Western blotting 75 4
ZE R — S . CCL+Exo-ANGPTL6 mRNA 41

(n=6, x+s)

Group

Messon  Stwred  SMA R iF 4141t ANGPTLG 2 1432 34 K 91 . 7 5 ,

OIL+PBS

CCl+Exo-GFP mRNA

0.7240.06 0.16£0.02 0.46+0.08
5.16+0.78" 1.21+0.09" 1.87+0.13"
CCl,+Ex0o-ANGPTL6 mRNA 1.3140.220.6140.04"1.07+0.12"

M e (W a-SMA | Collal, TGF-81F
TIMP-1) Fk/KFEME F#, 2P ANGPTL6 Af

"P<<0.05 compared with OIL+PBS group; “P<C0.05 compared

AE I I 40 ] £F e AL AR OGN Ry ek, Il T T T 4k

with CCl,+Exo-GFP mRNA group. R R . CA R 2 B AR gl i A K

¥ 21 (Fibroblast growth factor 21, FGF21) &

CClL+Exo-ANGPTL6 mRNA £ /) L ifiL 7 ALT Al O I R 2F 4R AL Y G |E A 5, T ANGPTLG6 ff i 4%
AST i I W BEAK, KU ANGPTLO BB FGF21 Mk M4 “ . Hik, ANGPTL6 7k

Expression level of

Collal mRNA

A
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Bl CCl,+Exo-GFP mRNA
CCl,+Exo-ANGPTL6 mRNA
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B c D

A: Colal mRNA;B: a-SMA mRNA;C: TGF-g1 mRNA;D: TIMP-1 mRNA. "P<C0.05 compared with OIL-+PBS group; “P<<0.05
compared with CCl,+Exo-GFP mRNA group.

Bl 10 RT-qPCRIEKI A4/ RIF LR b 4 4L AR 2 R Rk K

Fig. 10 Expression levels of fibrosis-related genes in liver tissue of mice in various groups detected by RT-qPCR method
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