He g 4l R 224 Journal of South China Agricultural University 2023, 44(2): 197-204 DOI: 10.7671/j.issn.1001-411X.202202001

TFIMG, K55, A58, 45, FE R LR iE miR-146a X/ BRUE W RE DTS2 [J]. SR Al K 2544k, 2023, 44(2): 197-204.
XING Lipeng, ZHU Jiahao, HU Fangxin, et al. Effect of specific knockout of intestinal miR-146a on the intestinal microbiota of mice[J]. Journal of South
China Agricultural University, 2023, 44(2): 197-204.

Y5 1A PRAAIE miR-146a X1/ R AAE E A B9 520

MAM™, k%%, AFE, K ¥, FEE, M, KKR, IRE"
(Rl K A 5 /B RS b TR AT S/ R AT AR TERRE, S F M 510642)

HE: [H 1] miR-146a (E MR HF, MARANEHEL RS S 55 F 5WAM IR AR, B0 m iR,
U S B fERF 78 miR-146a /N B 18 B B Rz . (7745 1 LA 38 miR-146a 57 5 M B/ B (CKO &)
Fext B/, (Flox BR) A AT %, FIF 16S rRNA @ sl vk ms il 2 40 2 g B (R A P e o A o (45 32 1
IR 1134 N TYFh 4525010 OTUs, 848 37 1. 80 4. 161 H. 198 . 261 J&- 117 FHI4HTH; Flox 211
CKO /0B M= v 3G 46 MHIFER OTUs; &% 41 i i A ¥ o B BE T 1] Firmicutes SR B 17
Bacteroidota. JEi# i [ ] Verrucomicrobiota. A8 | ] Proteobacteria A1 i A% AT % | ] Desulfobacterota /&L 2 5 115
2 2 W A A W e A 2E OB AR AL, H CKO AR IR ZFE AT I 4N Clostridia [19°F 3 #H %) 3= B & T Flox 41
(P=0.067), B2 H Lachnospirales ¥4I %} 2 BF & 2 % T Flox 4 (P<0.05), HAhZ L AR T B EF.
(4518 ] miR-146a f% T 02875 3 I TE MOIR 28 fAT AN AN BAR R H A0 & 2, AR 7T miR-146a 383l ii 2875
B A Y SR R i e FOR AR 52

K HIR): miR-146a; /N il s 55 7R fAEY
FE 2S5 S511; S502 XRRPRSES: A XEHRES: 1001-411X(2023)02-0197-08

Effect of specific knockout of intestinal miR-146a on the
intestinal microbiota of mice
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(College of Animal Science, South China Agricultural University/National Pig Seed Industry Engineering Technology Center/
Guangdong Provincial Key Laboratory of Animal Nutrition Regulation, Guangzhou 510642, China)

Abstract: [Objective] It is still unclear whether miR-146a, as an anti-inflammatory factor, is involved in the
interaction between host and microbes, and then affects intestinal homeostasis. Therefore, this study aims to
investigate the effect of miR-146a on the intestinal flora of mice. [Method] Intestinal miR-146a-specific
knockout mice (CKO mice) and control mice (Flox mice) were used as research subjects, and the 16S rRNA
high-throughput sequencing method was used to detect the distribution of microflora in the jejunum of the two
groups. [Result] Through sequencing, we obtained a total of 1 134 OTUs for species classification, including
37 phyla, 80 classes, 161 orders, 198 families, 261 genera and 117 species of bacteria. There were a total of 46
identical OTUs in the jejunal microbes of the Flox group and CKO group. Firmicutes, Bacteroidota,

Verrucomicrobiota, Proteobacteria and Desulfobacterota were the dominant bacteria in gut microbes of each
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group. The gut microbial community compositions of the two groups were generally similar, while the average

abundance of Clostridia in the CKO group was higher than that in the Flox group (P=0.067), and the average

abundance of Lachnospirales in the CKO group was significantly higher than that in the Flox group (P<0.05).

There was no significant difference in the composition of other levels. [Conclusion] Knockout of miR-146a

can alter the contents of Clostridia and Lachnospirales microorganisms in the host gut, which provides a

reference for studying how miR-146a affects gut health by altering host gut microbes.
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LA miR-146a 2 151 R bk /N ROAASE AL, J@ it >R A
16S rRNA i &7 HAR, B9T miR-146a %/
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5 villin-Cre /MR A%, 345 F1 A Flox " Cre /M.
P24 F1 X Flox" Cre™/Ni 5 FO X Flox "4l &
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1.2 t#mE&E

6 J S /N BRSIUAE I Ak B, LT IRRA TR
VR R 2R TR, o B B BB I
DI, A3 @ F R, R 2 0EHTE
42 16S tRNA W7, HE > e f 2 H Es L& M
T )55 RNA $2HL.
1.3 RNA #2El#1 qRT-PCR
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AT HL YK A 3+ F Qiagen Gel Extraction Kit (Qiagen)
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Table 1 Quantitation and sequencing primer sequences

ElE7E S IEFFEHI(5'—3") S FFH1(5'—3")

Primer name Forward sequence Reverse sequence
Flox CTGCTCTTGCTGACGTGAAGAA TTCCTAGAGTGACCCAGTTCTACATG
villin-Cre ACGAAGTTATTAGGTCCCTCGAC CGGCTCTTAAAGCAATGGTC
mmu-U6 CTCGCTTCGGCAGCACA AACGCTTCACGAATTTGCGT
mmu-miR-146a-5p GGGTGAGAACTGAATTCCA CAGTGCGTGTCGTGGAGT
16S V4 GTGCCAGCMGCCGCGGTAA GGACTACHVGGGTWTCTAAT
18S V4 GCGGTA-ATTCCAGCTCCAA AATCCRAGAATTTCACCTCT
ITS1 GGAAGTAAAAGTCGTAACAAGG GCTGCGTTCTTCATCGATGC
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Data in the figure are means+standard errors, “*” indicates significant
difference from the Flox group ( P <0.05, ¢ test)
El1 &ENRZHALR miR-146a-5p EELER
Fig.1 Quantitative results of miR-146a-5Sp in mouse
jejunum tissue of each group
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B 6 R A AE A A 55 0 BB M 2R & AR IO Bt
(Kingdom): 2; ] (Phylum): 37; 44 (Class): 80; H
(Order):161; £} (Family): 198; J& (Genus): 261; Ff
(Species): 117.
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Alpha ZFEEIMT, 73BTl RNk 2 fs.

3 2 Al A, %2010 Good coverage $8%5 M
0.999, VLB /7 204 78 55 99.9% A=Y, 8 &5 5
B 4. CKO 1) Shannon #8401 T Flox 41, Ace.
Chaol. Observed species 6%/ T Flox 41, {H % 7
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Table 2 Determination results of Alpha diversity of jejunum microbes in mice of each group

4451 Group Good coverage Shannon Ace Chaol Observed_species
Flox 0.999 4.15+0.74 366.52+118.48 364.10+113.22 334.00£113.33
CKO 0.999 3.94+0.49 404.74+132.54 399.60+134.56 380.75+£130.35

1) &P 88 A -F AT R

1) Data in the table are means + standard errors
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Fig.2 Analysis of Beta diversity of jejunum microbes in
mice of each group
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Fig.3 The composition of the jejunum microbial phyla in mice of each group
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Fig. 5 Analysis of the relative abundance of Level 1 in the KEGG pathway
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DU TL-22 ML 258 N R 46 %8 - Guo 452
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g (Intestinal epithelial cells, IEC) F1 Hopx" 4 ffd /&
FEfF miRNA F) £ ZRYE, XL miRNA 7] A4
B, W EAZR AT E Fusobacterium nucleatum F K
YR Escherichia coli, 5 5114 15 41 B 2 PR % 3%,
HEm A 4 K. TEC-miRNA $RFE (Dicer1“™) /)
R 2 UL L i Tl 2 P A 2 LRI 85 g A ], T B A
A/ RS miRNA B8 W] S e /) R SS i AE
M o a5 & . X ORI BE R T T IS ME
miRNA %83 i 8 WOAE R R AR AR, e T
PRI\ P P08 A TR

miR-146a {Ey— MR T, 1827 Bl K B
R R IR X B2, i TLR/NF-xB 15 5 18 #% A
SR DR RN 28 P 2 i R v 2k b1, 7EVEST agomiR-
146 J&i, TLR/NF-kB {5 5 it % H i) 28 i J2k KL A0 24
Klf- (IL-6 F1 IL-8) B2 ™. S5k, fE Stk
9o AU 15 28 R BB 1, miR-146a i K18 20 2
5 OE R I IR FR L ST DO e R AS R HON 51 R
KEFRHL . [FIIT, miR-146a [ 21k B K2 400 b v 2.
2 TLR4. MyD88. #H 2% # i K+ F1 NF-xB 3%
ISP, AR ) LIRBENE /N 25 % (Neonatal necrotizing
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