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[ Abstract]  Objective To explore the relationship between gut microbiota and anti-dsDNA antibody in systemic
lupus erythematosus (lupus) TC mice. Methods ELISA was performed to detect serum anti-dsDNA antibody in the lupus
TC mice. Then, the feces of both dsDNA-positive and -negative mice were collected, and 16S rRNA of the stool sample
was sequenced by Illumina HiSeq 2500 high-throughput sequencing, to analyze the relationship between gut microbiota and
anti-dsDNA antibody level in the two groups. Results The result of ELISA and mouse fecal high-throughput sequencing
showed that the species diversity of gut microbiota in the dsDNA-positive TC mice was significantly lower than that in the

dsDNA-negative TC mice. The gut microbiota of TC mice in the two groups showed significant differences at different
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classification levels: Chloroflexi at phylum level, Betaproteobacteria, Deltaproteobacteria and Ktedonobacteria at class

level, Burkholderiales, Desulfovibrionales and Ktedonobacterales at order level, Alcaligenaceae and Desulfovibrionaceae at

family level, and Parasutterella and Desulfovibrio at genus level (P <0. 05 for all). Conclusions The flora composition of

gut microbiota in lupus TC mice is highly correlated with anti-dsDNA antibody. The results of our study provide a basis for

further elucidation of the relationship between gut microbiota and the pathogenetic mechanism of systemic lupus

erythematosus.
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Fig.2 Relative abundance of the gut microbiota between groups at phylum level



198 P E SIS 2R AR 2018 4E 4 A5 26 55 2 ] Acta Lab Anim Sci Sin, April 2018, Vol. 26. No. 2

YiFpFJE & 5 5 T dsDNA FAPEZH, dsDNA FH 20
TC /N Bacteroidetes (FUFF B[] ) A9 Fh =F & & &
IR dsDNA BAMEZ, 48R JEBE TR ] 5 30UAT 51 1] A
TC /INEL dsDNA 7KFA — A Kk
2.2.2 B EREZHE LR B

B A P e 2 REPE VT Alpha Z2REMEFE L
H1 Beta ZAEMEFE EIE 1T 0 1, i@ Alpha ZFE 1%
BT, AR B FE A & BE dsDNA FHYE Y dsDNA B
PEZH TC /NS [ W Fh Z2 FE S48 22 e A e Pk

Beta 22 M2 50 G WU HE T H0) LI LA A0 #
WA RIHFEAE YRR R 22 5, 8 3 s,
A OTUs 19 F 15 B 4 & UniFrac BE 2
( Unweighted UniFrac,Beta ZFEVEFE AR Z—) 0T ¢
G, dsDNA - BH M 41 19 1 Fl BF % 22 RE 1 W 251 T
dsDNA FIPEZ TC /N (P <0.05) . #2785 TC /MR
L DR R 2R 5T dsDNA PR K F-AHE

0.26

Beta OUT

dsDNAPHA A
dsDNA-positive group

dsDNARA 4
dsDNA-negative group

3 Belta ZFEMEYLE 22 4G 1E
Fig.3 Box graph of the B-diversity of group differences

2.2.3 B TA Y R A5 A 4 1) 2 S W o3 B

WISTENT A B BB K B 2 A
AT A3, K IR dsDNA FHPEZL S dsDNA B
PEZH TC /INEL 3 I AE T K F- 1 Chloroflexi ( 4% 25 I
1) ; 4 7K - ) Betaproteobacteria ( B %8 JE & 40 ) .
Deltaproteobacteria( & “% JE [# 24 ) Fll Ktedonobacteria
(LFERFTFE D) 5 H K1Y Burkholderiales (11 78 [ B
H ). Desulfovibrionales ( Bt & 38 &H H ) Ml
Ktedonobacterales ( £F £k #T & H ); # /K F #)
Alcaligenaceae ( F= % & £l ) #1 Desulfovibrionaceae ( it
BRIKEFL) 3 J& K Parasutterella ( &) %4 R & ) |
Desulfovibrio ( R Ao o e ) b2 R ¥ B E (A
4) 4278 TC /N BUIY I 18 3 A W) R 4l Al Rl e S 4L
dsDNA HTHIKFAK

3 e

3.1 HEREYRHSHEESREEIRIREN
X&R

FHOCHIGR S BT, W 38 T A 0 e 8 R 22 P
TECKER T B o8 P A XURSE T AR 9T & B
dsDNA FHYER TC ZNEUFT dsDNA BAYERY TC /N2
[ 7F Beta ZFEVETE £ 22 54 W21, H dsDNA FH
PE4H TC /NELAY Unweighted UniFrac £0{H B % {8 T
dsDNA F1EAL, 58] dsDNA FHAH: 40 i) i 3 126 )
REZ R BN VT e 5 R G0 M L BRI 1Y &
FHOG 32 7 o 38 T 2R 0 DR IE 2 I R AIR S R e
dsDNA HUARKFAHL
3.2 MERAYREENES ZREEIRIREBHXR

AR E WA EENTT N H B EA
R 2K BEA s AR W LA, e S5
T E A AP B0 B WK A AT B, 3848 BOW
SHW% . H dsDNA PP S5 BAME4 TC /NRAE
TEE PR BE A 0 JOKF 22 3890 B35 42
TN Y A RS R 5 AR A BT dsDNA TR KF
K,

Jo T s A Wy TR R v TR RE TR T AL TR T T AE AR
oS R PRAL & 90% VAL, J8 TSR, JERER ]
FHLFT B T8 FE BB AR R F/B EL R nT /R T4
ERAE YR BT ARG B F/B H
IR 5 N2 38 A W AR R o A R G
PEVST A SCRRRGE , AR R L T R W R
F/B HCRAR TR (0 55 A SOk, & il
JEFRE 8 25 3B S E W F F/B L s T g B
NS0T RS IR TE A W R F/B LR B R
Wi A AR AL bR (E F/B ER R T ak
RAEARR S 55 i 19 AH DG PR AT A7 TEAR R i, A BF 58
dsDNA BHPEZL TC /NRAY F/B LR & T dsDNA A
PEAL, 5 ARG HGE Y F/B H ARG Ta i A2
SEK, TREYS TC /NI RS 5 B R AH G, A 1F
iE— IR ARG .

FHOCHISR 2 B, AR /N BURAE 1 ™ S B 5
TE FP LR FT A0 9 R A T R ) B A — A R
PEOT R BFGE kR Lachnospiraceae _ NK4A136 _
group (BIRTH ) 7E dsDNA PHPELL TC /MR & s T
dsDNA BMEZ , $875 BAR R 13 N 54T dsDNA 7K
FIEAHSE, Proteobacteria(ZRIE B []) 7E 4L H & 1=
fE1.2%~1. 6% /ity ,AEZEET T T, dsDNA PR S



P E SIS 2R AR 2018 4E 4 A5 26 55 2 ] Acta Lab Anim Sci Sin, April 2018, Vol. 26 No. 2 199

B asovapttz B asovapitesn
dsDNA-positive group (I\I)\.\-m gative group
_— idence intervals
A 95%a] {3 X [i]
95% confidence intervals 5 5 5 i :
;I Deltaproteobacteria O 0035
R : Pt i
Chloroflesi —— 0.030 ! p g
: P value P RIEHAS —@— PH
H mupmu obacteria H oo -
. ) . , , X , ] P value
0 0.002 0 00003 00006 00009 00012 LT Eo 0020
e I\lulnmulv.nhn.x :
Al %5t !
Meansin groups Difference between groups
0009 -0.003 0 0.003 0.006
) 22 5
Meams in groups Difference between groups
C 95% ] i [X ] CoRT (NI
95% confidence intervals '
95% confidence intervals
BB A ; ) :

Desulfovibrionales 5’—( =11 o i : : -
S : - : P
s S 0 won? : ’ v

: P value ' value
: —— 0010
frek A 1 :
Ktedonobacterales O ooz I j L M i g
0 0009 0003 0 0.003 0.006
0 0009 0003 o 0.003 0.006 m -
— - H¥JH Al 2= 5
- ALl Means in groups Difference between groups
Means in groups Difference between groups
E 95% 8] {5[X
95% confidence intervals

1
'

e %8 1 Y

Desulfovibrio Dl A4 1 0.029
H
| P

s < :
B 4 EC " value
|_._| : 0.011 F value

Parasutteretla :

'
L ) L L L )
0 0.009 -0.003 0 0.003 0.006

A AFRIR dsDNA BHMELL TC /MR, #5357 dsDNA B4 TC /R, A B, ik

Y 3 A TR NN LF AT IR AR s C [, e 2=
BRIKE B 20
M HTLER PAH P <0.05 &S BA BEME,

AT B BB B RAEFLAT B RS D &, Ze )
7 B B LT o R BRI B B /K F 5 BT A B LC.DJE P, A5 28 Sy 2 Pl e A0 4 e 1 7 L 20 1) 22 S O G 1

o) 2 5
Difference between groups

N ITTKE B B, AMER B ATE
T 7 i B R A K

4 1.4 1 B JE KR 22 5 YR A

Note. Orange indicates dsDNA positive TC mice and blue indicates dsDNA negative TC mice. The left side of Panel A shows the level of
Chloroflexi. The left side of Panel B shows the levels of Betaproteobacteria, Deltaproteobacteria, and Ktedonobacteria. The left side of
Panel C shows the levels of Burkholderiales and Desulfovibrionales. The left side of Panel D shows the levels of Alcaligenaceae and
Desulfovibrionaceae. The left side of Panel E shows levels of Parasutterella and Desulfovibrio. All of the right side of Panels A, B, C, D,
E are P value of statistical analysis between the two groups. Significant difference was shown as P <0. 05.

Fig.4 Comparison chart of differential species of gut microbiota between the groups at phylum,

class, order, family, and genus levels
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