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Abstract: Objective To investigate the role of intestine-derived exosomes in regulating the inflammatory response of HK-2 cells
through the NF- kB pathway regulated by miR-146a. Methods Caco-2 cells were divided into control group, model group
(constructed intestinal epithelial cell inflammation model by stimulating with 10 ng'-mL™" LPS), NC mimic group, and miR-146a
mimic group. The exosomes (30 pg-mL™") from each group were extracted and incubated with HK-2 cells, respectively, and named
as control-Exos, LPS-Exos, NC-Exos, and miR-146a-Exos group. Transcriptome sequencing was used to detect differential genes
between the control group and the model group; real-time fluorescence quantitative PCR (qQRT-PCR) was used to detect miR-146a
expression; ELISA was used to detect the levels of interleukin (IL)-1p, IL-6, and tumor necrosis factor-o (TNF-a) in the cell culture

supernatant; Western blotting was used to detect the expressions of IL-1f, IL-6, TNF-a, NF-xB, p-NF-kB, and Toll-like receptor 4
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(TLR4) inflammatory signaling pathway proteins in the cells. Results Compared with the control group, the expressions of

inflammatory factors IL-1B, IL-6, and TNF- o and TLR4, NF-«B, and p-NF-«B proteins in the model group were significantly

increased (P < 0.05, 0.01), the levels of IL-1p, IL-6, and TNF-a in the cell culture supernatant were significantly increased (P <

0.05), and the expressions of miR-146a in the cells and exosomes were significantly increased (P < 0.05, 0.01); the expressions of

miR-146a in the cells and exosomes of the miR-146a mimic group were significantly increased (P < 0.01). Compared with the

control-Exos group, the levels of inflammatory factors IL-1p, IL-6, and TNF-o in the culture supernatant of the LPS-Exos and miR-

146a mimic groups were significantly increased (P < 0.05). Conclusion Intestine-derived exosomes regulate the inflammatory

response of HK-2 cells through miR-146a-regulated NF-kb pathway.
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abs120224) . IL-6 ( % 5 abs135607) . TNF-a ( 1% =
abs149748) , Toll £ 52 /& (TLR) ( 7% 5 abs132000) .
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B, AR A % E I T IL-1B IL-6 « TNF-o % 1% &
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FEAH G E B W R, 5 B bR, A
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ELISA #& Il % 77 %5 v IL-1B IL-6 TNF-a # i
Rl 1 R I8 (R 3), 5T HE AL AH b, A5 B 40 TL-1B8
IL-6TNF-0a 7KV & 2 38 i1 (P<<0.05)

Lap ..

IL-6 . 2 4} 10*

3 o
TNF-a o, . 25X 10

TLR4 - - 11X 10
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1 Western blotting # il % fEE F R NF«BiEEEERFRIL
Fig. 1 Expression of inflammatory factors and NF-kB
pathway protein detected by Western blotting

R2 REEBREREEFRITER (s, n=3)

Table 2 Statistical results of gray value of inflammatory protein expression (r+s, n=3)

25 5 IL-1B/GAPDH IL-6/GAPDH TNF-0/GAPDH  TLR4/GAPDH  NF-kB/GAPDH p-NF-«B/GAPDH
X e 3.32+0.09 1.08+0.03 2.33+0.03 1.95+0.13 1.37+0.18 4.85+0.02
it 10.61+0.09" 12.66+0.13" 8.38+0.03" 3.80+0.30" 2.45+0.14" 10.34+0.07"

5% B4 L - "P<<0.05 TP<<0.01.
"P<0.05 “P<0.01 vs control group.

#3 ELISAMNMEFRERERFEE (s, n=3)
Table 3 Content of inflammatory factors in culture
medium was detected by ELISA (x+s, n=3)

415 IL-1ppgmL™ TNF-a/(pgmL™)
YTHE 56.79+5.02 59.35+0.35
BB 82.34+4.77 80.28+0.94"

50 IR2E AT P<<0.05.

"P < 0.05 vs control group.

3.2 B ERMAIRE miR-146a X1

Wik 2-A 9 CKD i b B 45 0 15 30 1) 22 S ik A
2-B N % 5 microRNA [f] 5 ik # B, & Bl miR-
146a 7£ 15 81 4 I8 B REZH 38 i . qRT-PCR #—

IL-6/(pgmL™
59.62+0.01
85.65+2.85"

IO, SX B L, miR- 146a AERSTIZ A miR-146a
mimic 20 #3K 8 3 B (P<0.05.0.01). R N#E4.
3.3 B LRABEIRMEINDIRREE
3 3 R 5 B R FE B Caco-2 41 i 15 9% 2 b i b
WA, 3 G LR T LR FRIR T R C I 3-A i Sk B
IR o ANAMASFBIRLAE N 161 nm (K 3-B) . AP bk
FE AR TSG101 . HSP70.CD63 %34 B i 75
T Caco-2 4l (] 3-C)
34 B ERIRAIRBISN LR miR-146a 31K IE N
qRT-PCR 77 il £ I 1 K5 7% FE A Wh 4K 1 miR-
146a W3RIE , S5 R R 4 fion , 5 A T, B
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A-Volcanic map of gene differential expression; B-miRNA differential expression heatmap.
2 BRANFERE

Fig.2 Transcriptome sequencing results

R4 Caco-2 fHBE R HNMK FR miR-146a HIRIE (T+s, n=3)

Table 4 Expression of miR-146a in cells and exosomes (x+

s, n=3)
415 Caco2 B miR oo bk mir-146ar06
146a/U6
PORIC 1.00+0.02 1.00+0.01
i) 29.31+2.98° 53.02+2.817
NC mimic 1.01+0.03 0.99+0.01

miR-146a mimic 241.45+£9.51" 218.15+0.32"

5% B4R LT P<<0.05 TP<<0.01.
"P<0.05 P <0.01 vs control group.

“H \miR-146a mimic 2H 7 A K 5T miR-146a .35 -
PH(P<0.01).
3.5 B LR MBEFE RSN i I miR-146a HE HK-2
4 B S E 2 R

5 % 1 -Exos 41 [k #¢ , LPS-Exos. miR-146a
mimic 214N A IR F HK-2 40 J5 , 15 97 36 b 40
T IL-1B . IL-6 . TNF-a /K ~F B & 14 i (P<<0.05,
#5), KA T IL-1Bp.IL-6 . TNF-a & NF-kB #
JiE 3 #% K 9% TLR4 . NF-xB . p-NF-«B & [ % i &
FZHIN(P<0.05.0.01) (K 4.%6).

HSP70 = w72 104

CD63 o 6.0X 107
TSG101 — 50X 10*
GAPDH W e 3 95 (1t

Caco-2 Caco-2 exo

0 200 400 600 800 1 000
PR /mm
A-HMBRIE BT BT (X 20 000) s B-Fi 4% 43 1T s C-Western blotting 46 ] #h #4445 & TSG101.HSP70.CD63

A-Transmission electron microscopy image of extracellular vesicles (x20 000); B-exosome Nano particle tracking analyzer particle size analysis;

C-Western blotting was used to detect extracellular vesicle markers TSG101, HSP70, and CD63.
3 B EREAMIEEINMENERE

Fig. 3 Identification of intestinal epithelial cell-derived exosomes
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=5 ELISAEW®RNEFE P RIERFKE (s, n=3)
Table 5 Content of inflammatory factors in culture medium was detected by ELISA method (x+s, n=3)

) IL-1B/(pgrmL™) IL-6/(pg-mL™") TNF-o/(pg'mL™)
X HE-Exos 58.37+3.96 58.03+£2.01 59.77+3.35
LPS-Exos 84.25+4.77 92.16+2.85" 89.12+0.94"
NC-Exos 56.97+1.22 59.41+1.78 58.93+0.81
miR-146a-Exos 100.43+3.92" 89.14+1.47 81.43+0.81"
5% i -Exos 41 L% "P<<0.05.,
"P < 0.05 vs control-Exos group.
LB e T <o 4 ifig

Lo TUREE e

T i SRS o -
TLR4 -- 1.1X10°

NE-B wos WE— — —

PNFKB e o —

CAPDH et s s S 3.9 10¢

4 B JORE & CKD A J8 (1 B 2L R 3R Tl RIE R
JEE 52 i R FH SR T 8 3 TR B A AR bR . 20
CKD B # M s IR Al A ROE 22 {5 1L 2 0 %
PRow R, ORI S ThRE, TRT PR 5 AE 1K
AR AU RNA & AR /D 0 lE 4 5 RNA Gl
e s S A R Y R DR SR AT BIE K B miR-146a
1 D EE LA JORE R 175 G 3 R 9 7 T R R
,T/E}EH[IS-I()]O

XT#d-Exos LPS-Exos NC-Exos miR-146a-Exos
B4 Western blotting #& il % fiE &l F % NF-kBi# & & 5 UR AL T & I CKD KBRS R RE AR A5 S U

Ri&
Fig. 4 Expression of inflammatory factors and NF-kB
pathway protein by Western blotting

T M I 15 1 miR-146a 1 R AR PES . AR uA AR &
% PR SRR 1) B 4% R 40~200 nm (1 240 fg /b 30, 7]
DL 4 A5 1% R (miRNA .mRNA) L JE i & (A i 25, i

F6 RIEETFHENF-kBEEEQFREKEESIT (1ts, n=3)
Table 6 Statistical results of gray value of inflammatory factors and NF-kB pathway protein (r+s, n=3)

ZH IL-1B/GAPDH  IL-6/GAPDH TNF-o/GAPDH TLR4/GAPDH NF-xB/GAPDH p-NF-xB/GAPDH
*f ##-Exos 0.82+0.03 0.49+0.01 0.75+0.03 0.19+0.00 1.11£0.05 0.83+0.03
LPS-Exos 3.48+0.17" 4.34+0.22" 1.28+0.06" 1.92+0.08" 2.02+0.10 1.55+0.07"
NC-Exos 0.84+0.03 0.51+0.01 0.78+0.02 0.17+0.00 1.05+0.03 0.87+0.04
miR-146a-Exos 3.01+0.09™ 2.25+0.13" 1.45+0.03" 0.47+0.01" 2.81+0.07 1.67+0.04"

5 %f I8 -Exos ZH HL#% : "P<<0.05 "P<0.05.
"P<0.05 “P<0.01 vs control-Exos group.
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