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[ Abstract]Objective : To analyze the differential expression of IEC—6 small intestinal epithelial-derived exosomal miRNAs stimulated
by TNF-a. Methods .1EC-6 cells were stimulated with TNF—a.(final concentration of 50 ng/mL) for 4h(the TNF-a—exosome group),
and the supernatant was collected. The exosomes in the supernatant were extracted by the total exosome isolation kit combined with
ultracentrifugation. Transmission electron microscopy,nanoparticle tracking analysis(NTA) and Western blot were performed to identify
exosomes. High throughput sequencing was used to compare the differential expression of exosome miRNAs between the control—
exosome group (IEC—6 normally incubated with TNF-oa—free medium) and the TNF-o—exosome group. Target Scan, miRDB and

miRWalk were used to predict target genes of differential miRNAs, cytoscape was applied for the construction of miRNAs —target

. enes network and DAVID annotation tools were applied on
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HETE: B AXHEELKHAR (%% .81473440) large number of exosomes,which were round or elliptical lipid
25 H AR - hitp://kns.cnkinet/kems/detail/50.1046.R.20200507.1618.014.himl bilayer vesicles, heterogeneously distributed, with a  diameter

(2020-05-08) about 50 nm to 200 nm. NTA showed that the main peak of the

target genes to analyze the biological functions of genes.

Results ; The transmission microscopy showed that there were a
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particle size was 141.9 nm,the concentration was 3.41x10° particle/mL. Western blot results showed that the exosome marker protein
CD63 was positive. High—throughput sequencing screened six differentially expressed exosomal miRNAs(llog,(fold change)>2,P<0.05).
Compared with the control-exosome group,rno—miR—125a—5p(llog,(fold change)|=3.689 0) and rmo-miR-351-5p(llog,(fold change)l=
3.803 1) in the TNF-a—exosome group were significantly down-regulated,and rmo-miR-125b-5p (llog, (fold change)1=2.933 0),
rno-miR =542 -3p (llog, (fold change)1=2.995 6),rmo-miR -30c-5p (llog, (fold change)|=3.065 0) and rno-miR-20a-5p (llog, (fold
change)1=2.890 8) in the TNF-a—-exosome group were obvious down-regulated. Six differentially expressed miRNAs target genes
were predicted by using the miRNA target gene prediction website and 158 genes were obtained and the network of six miRNAs
were constructed. DAVID annotation showed that the target genes of down-regulated miRNAs were mainly involved in 1 Kyoto
encyclopedia of genes and genomes (KEGG) pathway and 12 gene ontology_biological process (GO_BP), 15 gene ontology_cell
component (GO_CC),3 gene ontology_molecular function (GO_MF). Conclusion : Exosomes derived from TNF -« —induced small
intestinal epithelial cells contain rich miRNAs, and their expression profiles are significantly different. With the help of high
throughput sequencing and related database,more information about the exosomal miRNAs derived from small intestinal epithelial

cells and its function are revealed,and a new perspective for the pathogenesis of small intestinal mucosal injury-related diseases are

provided.
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BCA 1877 & T 2 6 Thermo 23] ; 5T CD63 HL M T &
Proteintech A #] ;AR ANLZET SR -HRP —Hula T2
Bio—Rad 7y ] ; Total exosome isolation(cell culture media )i
& F Total exosome RNA and protein isolation a5l &5 I F 3&
[ Invitrogen INT
1.2 mppsEsi ik
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nciferf.gov/) AR T HXT 6 P22 2 RB P T I H miRNAs
TEAEA SRR A T T AR B, S AR R A1 3R, Wb R R0
Y R B, e RE T B T H Jb 4 KEGG i # . GO_BP
GO_CC Hl GO_MF AT B A 2047
19 %itFam

i R 3.6.1 5 A4 edgeR 4347 2 410 miRNAs Fik2 57
1 5 21 5 SR DAVID AW 15 B2 B 6.8 X KEGG il |
GO_BP GO_CC 1 GO_MF A7 SE P B4R 50T . A K iEa=
0.05,

2.1 SRR R R

BETHRGYE LSRR T RIS e KA — |
EAE 50~200 nm FYHMBREEHE A BUZ AR RS A2 | 5t [RTE
SR E BE9 s NTA K25 R BoR |, SN/ A ki 42 R 1



BERERKFZIR 2021 £5 46 5 10 #3 ( Journal of Chongqging Medical University 2021.Vol.46 No.10 ) — 1219 —

141.9 nm, ¥l 3.41x10° particles/mL; Western blot il 45 exosome ZHKE i PR A1) 255 557 4%, 5 BT 1944.24%
RN INMAR HEFR SR 1 CD63 ek i FHE: (B 1), TNF-a—exosome 41 5 PREAT T 411 202 866 2%, 1 & T 41111
35.12% , control—exosome Il TNF—a—exosome P4 RNA F i
FHFH] 119 142 2%, 5 BIFHI 20.63%(F 1,E 2),
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C. ANMERIFREEE T CD63 Kl $(=2.995 6) ,rno-miR-30c—5p (22 F£544=3.065 0) FlmiR -
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mo—miR—125a-5p 69.8333 54146 T 3.689 0 0.001
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mo-miR-125b-5p 52.7570 6.908 2 T 2.9330 0.025

rmo-miR-20a-5p 37.3882 5.041 1 TiM 2.890 8 0.032
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a's H i 43 34.15.13 il 6 4>, 3% miRNAs SR CIE R i vk i 4
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KA (R 1 N-BCEIEML , P=0.021; LT 4141, P=0.025;
miRNA S Gt &, P=0.032; B SN AY Y, P=0.032;
RNA R AW 11 JE sh T A5 5%, P=0.041; X+ 259 B4 S B, P=
0.043) 15 A~ GO_CC (il 2 41 Jifg 51 , P=0.003 ; 4H Mg [A] ¥ , P=
0.005 ; 4 i i , P=0.007 ; 4 JfL A% , P=0.007 ; 4 i2 i3 , P=0.008 ;

0.029; B Ui, P=0.029; PY 5T W, P=0.029; JZ 15 /R 3L M 4% | P=
0.034; 41} N RREZE G002 , P=0.046 ; PN 5 M Tt 45k =, P=
0.046) .3 /1> GO_MF (4% s 6Pk, RNA RA T 11 5% 5790
FEXPIVRE RS G, P=0.011 BB ZE &, P=0.022; 5% 53
TG, RNA RA T 1A% 0 8l 1 30T S5 X 38 50 4 S

BREAEAY,P=0.011; j1 5T, P=0.013; #% i, P=0.018;
Hrdlp 12 &40 ERAD-L 2 &%), P=0.023 ; IK A | P=

F1 GO_BP .GO_CC .GO_MF /R4 H (2 4),

®4 BEZERKIX miRNAs BEHRERER DAVID IaEiERTIR
FRACH  SENIRE P{H  EEFEAFREH)
KEGG MAPK{5 518 0.020  FGFR2 MKNK2 TRAF6 SRF DUSP7 DUSP6 MAP3K11(7)
GO_BP N LN ok 0.003 HIFIA .CFL2 PFKM SRF(4)
IKERE 0.004 FGFR2 TSPANI2 HIFIA . TBX4 PDE3B ANPEP MYH9(T)
ANMAET (9 1 ) IR Y 0.009 EEFIAI ACER2 TXNRDI DUSP6(4)
2@%5‘;@% %Eﬁﬁﬁ pri-miRNA 0.010 HIFIA SRF STAT3(3)
AL G T 0.013  HIFIA SMURFI LRP4(3)
BilREEZ 0.014 TRIAPI PCTP SCARBI(3)
3 RA WM R ) N- Btk 0.021 ST6GALNAC6 ST6GALI SYVNI(3)
JIIINFE eSS 0.025 CFL2 FHOD3 SRF(3)
miRNASMEA L R 0.032  DIS3L2 LIN28A(2)
TSRS P I 0.032  AJUBA HIFIA(2)
RNAR A 1T 5 sl 55t 0.041 ESRRA HIFIA ETSI TAF9B NFAT5 ARID3B SRF STAT3(8)
PO FaNA 0.043  EEFIAI HIFIA RECQL5 ACER2(4)
GO_CC Bh I A Lo 0.003  DYNCILI2 HIFIA AP3DI PAFAHIBI(4)
2 i (E] AT 0.005 KMT2E ESRRA .EAFI RFXANK(4)
S - gfgg}Dﬁg}ﬂfg \)SYVNJ MANIBI PDE3B ALG6 DAAMI .CBFB MLF2
H 0.007 2%}1)29: ggj]vﬁjm(ls \31)L]6 BAPI .CBX7 RFXANK .CBFB BLZFI RAPGEFS
S 0008 !L16.BAPI VPS37B PTPN21 ANPEP RFXANK .CBX7 ST6GALNAC6,CASP2
LOXLI NIPAL4---(56)
BIREAZ Y 0.011 ITGA8 ITGA7 MYH9(3)
T 0013 CPKI9.EEFIAL TAZ PCTP .DPYSL2 PFKM MYH9 ELAVL4 STAT3 AJUBA |
OAZ2+++(22)
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