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HWE. (B8] WOIERBEREE TR (knee osteoarthritis, KOA) S1EW X IEZ 25, [FAi&] 20 R RH-A%,
BEMLAM AL 2 241, 12 T PGt 29% A IR (I BHA TR 45 KOA BB, 5341 8 LGy N S 4 b A BRER /K R IE 3 X R . SRAEBh
YIZEMEREAS, FIFH 16S rRNA FEPREE a0 P BAR BEATREIN , 23 BT 45 I 308 b I 3 B ZREVE O i O . [455R ] KOA 413%
A 20 188 FiFh (ASV/OTU), TiXfRE41E4 14 029 F (ASV/OTU), KOA HFEFAMEREENIT, B LB EFE TRy
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16S rRNA detection and analysis of gut microbiota in osteoarthritis model in rabbits // MEI Qi—jie', XU Wen—fei', YAN Wei—
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Abstract: [Objective| To investigate the difference of gut microbiota between knee osteoarthritis (KOA) and normal control in rabbits.

[Methods]| A total of 20 Japanese white rabbits were randomly divided into 2 groups, of them, 12 animals were injected 2% papain solution
intraarticularly to prepare KOA model, while the other 8 rabbits were injected normal saline intraarticularly as normal control. Fecal sam-
ples were collected and detected by 16S rRNA gene targeted sequencing technology to analyze the diversity and distribution of gut microbio-
ta in their feces. [Results] The KOA group had a total of 20 188 species (ASV/OTU) , while the control group was of 14 029 species (ASV/
OTU) . The fecal flora in KOA group was significantly more abundant than that in the control group in levels of phylum and genus (P<
0.05) , but there were no statistical significant differences in the levels of class, order, family and specie between the two groups (P>0.05) .
The KOA group had the greatest number of firmicutes and bacteroides at phylum level, and ruminococcus and spironella flutter at genus lev-
el, with an obvious marker species of proteus. The gut microbiota was closely related to metabolic pathways, especially carbohydrate metah-
olism, amino acid metabolism, cofactor and vitamin metabolism. [ Conclusion]| There are some differences in gut microbiota between KOA
group and control group, and proteus is the marker species.
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1 #RERE

1.1 SE5eshy 554

BUFAERE CV A HARE %20 B (7 H: M
T), KT 2~3 kg, WEMESE, )T ARA YR
AR AL (P ATHES: SCXK H: 2017—0001), %
FEHLEL T B BENL /0T 2 41, KOA 4 12 ], XJHRZH
81, Zrildw's .
1.2 BB RIBAIEE ST

GRS SPF R =GN 3 do KA EME
Tt b, HTI ARG ERBOCT RBEL, &l
FERR, BURMRZNRE, RERTIA RO, AR
MR IEET , RIACATHS N, Jelmldl, Btk
FRUBENG, KOAHT 1, 4. TdHEAE 2% AR
BEBEA W 0.5 ml, TEH ¢ 5 T 20 A2
i, DM SRR ARG i o X HRZHL A
[T 0.5 ml AEFHER K . 19I5 B R IR G T 3
20 mino TR IS AR U 2 J8 5 RIAT ASR
HEE ) KOA Y
1.3 FEACREES DNA $2H

¥ KOA BEALGE BN S, KRR T
W, THISdR B, G- WERMH R, Fix
AEF-80°C B T ok eds, ey A nr ek,
24 h ik B o SR AR 16S tRNA P HAR
XPFEMEREAPEA TR . X T A SR AE M ZAEAEAS, EAT
S DNA #25¢, IR Nanodrop 717 400, [A]
Bz ) 1.29% 3 B s e i Dk X s 45 e R BT
1.4 DNA ¥

FH XA FH Plu S 5 DNA BA#E, L
Mi%ﬁﬁﬂﬂmA&%ﬁ%lH&ﬁ%ﬁ,@ku
AR B9 5 1 W IF- B INEE A R 57V Barcode ¥4,
%hMA%ﬁﬂﬁaﬁ%i%ﬁﬁ&ﬁﬁmmﬁ

o (Al iz R ER AW B DT 36 7= i A 7 st ]
W, SRR (Quant—iT PicoGreen dsDNA As-
say Kit) XF U= Y700 0E o, # B EAR
PR, X AR AT AR HL IR A
1.5 SCEST

K 22 E Mlumina 23 & B9 TruSeq Nano DNA LT

Library Prep Kit il #500F SC#, 56X BiRy 1Y)
TP RSB R , a5 & F 8 End Repair Mix
2 UIBR DNA ¥4 57 i 58 i, ] i s m— 1>
BERRFEIT . #b5F 37 UmB R s AL ; 7 DNA ¥4I 11
37 RN A BREELABT IE DNA R B Hi%E, [RIEHIIE
Hirrolae S FEmlE G psesk 37 mf —1
ZEHIY T IRIL) s FEIPH 57 SN N A SO R St
P2 (BRI Index J¥41) BYMIF4EkL, i DNA 43 FHE
BEE %EAE Flow Cell £ 5 K BECKMAN AMPure XP
Beads, i fEBR T Ve 25 bRk HIE R Be, 2k isin
LR SCEIR R s X Bk B4k 1) DNA Fr Bt
T PCR ¥ 3%, DT & & Uy SC PR, JF R
BECKMAN AMPure XP Beads -F ¥k 4l fb 3C )% & 46 7
Yy; it 2% B NEEEEICHLTK , X SRR AR 20 B B
EPE Stk
1.6 DNA ¥

EHLIFPET, JEX SCETE Agilent Bioanalyzer |
AT R, S5 K H Quant—iT PicoGreen dsDNA Assay
Kit 7£ Promega QuantiFluor ¢ Y6 5E # R G X} SCEHETT
SETIMT, T IE A AR B SORE ;s KA A%y EHLIN R SO
FERERRES , A P e P AR LU BNR 5, T4
NaOH ASPE A gk AT E AT o
L7 GEitrik

K JH SPSS 26.0 GE i3 F X SE g B s AT G 1
AP, THEGORL & x5 FoR, ALRIAEO HR ST A
AR5k TR IR OTR S, P<0.05 Sl 22
AR X

2 % R

2.1 FEARM2E ST
ﬁmB%A%m%ﬁﬁﬁmw Hrfr KOA #H
12 ], XFHRZH 8 1], 45 I, KOA ILEA 20
188 F 4 F (ASV/OTU) , i Xf HEZH &4 14 029 F
ASV/OTU, Frh i 34 ) ASV/OTU A 3 924 14,
PEULIE 1a. ffi ] GraPhlAn T.E, FE/R4 ASV/OTU
(FEAS SR ) FEBEARR TR, JFhRil &2
BTG, I AR AS A O BEAE 0.019% LA Y ASV/
OTU, T UL 1bo H W0 41 B BF BT % i 0 Fh gk 47 L
B, AR, WA, BTN ES A
HeFE X (P<0.05), KOA 4H7El]. JR/KFE FERE
BRI e, H. BE RO 2E R
TGt X (P>0.05), Uil KOA H7E49 . H .
BhL FKE RS X IRAARY
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F1 KOAASWRAMFSE (Fh, rx) SHE

YIFh)ZE% KOA #H X HEZ P1H
| 10.92+0.90 9.88+0.64 0.007
| 19.08+2.23 17.88+1.46 0.161
H 26.67+3.42 24.7523.15 0.216
B 42.75+6.51 40.0026.51 0.213
Ja 54.75%7.23 48.88+3.40 0.047
Fif 25.8323.95 28.13+2.23 0.116
OAZL
16 264 3924 10 105
(53.69%) (12.95%)
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(33.36%)

EAh, REAWEE T B R Ry An (45
ASXI) BB, ASV/OTU ff 852 4 AR IR B 0k
WFSE R IAET IKF b JBRER . AT AR & 2,
FEJE K- I 9 B R R A i 2, TR
Bl le; MAESAXIRA YR AL LRI JEREE
WL PR R R CTKFELR); FE R
o H K R K2 RE R T (J8KF L),
TEULIE 1d,

Genus
Blautia

I Parabacteroides
Bifidobacterium

k] Phascolarctobacterium
3 Akkermansia
© I coprococcus
| Actinobacteria 2 | Clostrigium
kS Oscillospira
2 Bacteroides
Firmicutes 10 Ruminococcus

F 1 MHEEAZ SR la: ASV/OTU BE B 1h: & B &M/ A9 GraPhlAn SEAEME 1e: 35 BRI X 88 1Y
ASV/OTU BB G HHRIRE 1d: FREAFE XA ASV/OTU MR A

2.2 YIFhEH R

R HFAE A TR BB LU ARRE AR (R A )b 28
RZE SR BT BT 50 7 0 )@ A =F B e
AL, I OA A2 A0t BRAH Y BT fin
W, LHEREREE . ATwE . IREREE . 4
WATFIRE . S5 AR ICH B SF A, TEILE 2a
2.3 LEfSe 4+¥t

LEfSe Jp A& —FP i WY 25 540 M s, AU AT
VLT BTAT 3 oK Rl B A 722 S 40, i HL BN
SR TR 2z R RS R 22 R A, BIAR S Fh
(biomarker) . ZRWFFE & B KOA U FFFHE . o728
EH . INERRE 255 B, HPhIEFE N KOA 4
f GMB AREHFl, TEULI 2b,
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(network analysis) H4 HEAEA Y OCHK M 45 (8], Horp &g
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et BRI KOA 415 I3 & 5 1
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Hy FRILAE 2d.

B2 YR REED AT 2a: PIFPEREH R AT Y b AR A

RE 2d: TRIAY KEGG — 2% Whhg i g 4= &
3 3% i

RIS, AE NSl TP AF R R R E Y T 7
XF AR B 2O E Z AT E . GMB A6
HAERG A5, i H g HLA R S
RACRAS > N AR R, @R TS 3% GMB
Y EIEAE FH S Xt Bg 28 (lipopolysaccharide, LPS) &
Toll B4 4 (toll-like receptor4, TLR4) {E5@Em
JA¥E, D LPS BEMUE TLR4 2R 1 S R NF-
kB X SRIEAE . JiAh, BFSEERP] GMB 7RI XU
KR AP R, FTRE ARSI
A5 R R, DA R AR 48 DR - AR R Tl
W, AR50 GMB. i A EE . i
W AR S EOCTTRNKER, K GMB
YT R, 2T SR GMB F-, FIESE GMB 5
BRI RBEYIFK

KEGG PATHWAY

p__Proteobacteria 4 I
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c__Deltaproteobacteria -

f__Desulfovibrionaceae
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f__Oxalobacteraceae 4
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Group

[ oa

g__Herbaspirillum 4

f__Deinococcaceae

g__Roseburia 4

f__Moraxellaceae 4

¢__Deinococci 4

g__Acinetobacter 4

p__[Thermi] 4

g__Deinococcus 4

o__Deinococcales A

1 2 3
LDA Score (log 10)

21)

Cellular Processes

Environmena Information Processing

‘Genetic Information Processing
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2b: FRAEIFRET LDA ZOSAEAERE 20 SEHKR

{2, GMB HHFLLRJE 7F KOA EAEHWE? AF
00T, BRI : KOA HTET . JRAKY LR
AT ERE; N, H. B FKELZH: KOA
A, H. BE FKE FREES XA, d—
TR R, FETTKE b JERELR | SFF IR A B0 B
2 TEJE/KF I 98 B ER M BR R A i 2
f£ ASV/OTU FE K I, g5 82, [, 0A
PR BRI A . XS5 R 5 R ZEE
FAL L PR, AR AR i 1 R A AR T AT
A RERCHITSE KOA IPREY)

g8, VEFERTIN AT BESE & B miRNA 7E KOA &
A R SRR A B . T ANIMATE OA IR ABFSE,
IR OA FB FRA P4 TR B, ™, CAH A&
miRNA-217 /US|, & B miRNA EAT IF [ 5 £
T} VA g T ) e R DR AR B g, DA TS 21
BORTAER s 54, i kI GMB Al E K
miRNA FfE E2Z B HF R LT 2 22 miRNA
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B IRACFHET 5 18 EMEAEH . A4, f#AT miR-
NA 5 GMB M EAEFH LS, H7E KOA Kbl L
PR Y BB A

GMB Fiifg £ R MAHERZM , Al Lk W35 2 (1]
BN P, GMB X A 5 s Rgcsgm, &
PRAEAgE FEIRAS M i 1) & A R s MR 17>
(AW, RE. B M%) L AEHFmW
GMB, T3 GMB MZF:ME, B, MuiC A VF2nt
FERILT FLei P A A A e s, H
g 1 TR R 2 A AR A A 2 R R 1 R R S HL
s A2, FRHAREMMHIEPMEEREXER, Xu
S PR W A B TR AT SR, R
58, IFANRERT e SO FEER . FEARRNE
FePith, B AT O A, TR, FREAE
53T

SEEBTINS , X i e AR SS F AT g S
S PR AR FHAIL TR A AT R 2 A K 1 i
PR E ST, ARSI Ry, S RE5
MIRESE (/NI S) —FE, (UOZ—F
SRl 5 BRE 18 H T I RIS AR Y
R, ABFFEE R AR T — B Bt KOA A1 iz 18
BRBFRRVE A0 AT« P 2 LA R i A Rt = itk A 1
5T, R B DR A DB Y & AE HL T B L i PR
BB BT
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