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Microecology of tongue coating flora in patients with rheumatoid arthritis
MAO Chaofei, SUN Hui, ZOU Qinghua, SHI Ying, YANG Li, WAN Ping, FANG Yongfei Department of

Traditional Chinese Medicine and Rheumatology Immunology, First Affiliated Hospital, Army Medical University ( Third
Military Medical University) , Chongqing, 400038, China

[ Abstract | Objective To investigate the relationship between disease progression and microecology
of tongue coating flora in patients with rtheumatoid arthritis (RA). Methods A total of 30 tongue coating
flora swabs were collected from 20 RA patients, including 10 in the active stage (OP group) and 10 in the
remission stage ( OR group) , and 10 healthy individuals ( OHC group) . The total DNA extracted by rapid oral
swab genomic DNA extraction kit was amplified with 16S rRNA and sequenced with high throughput [llumina
MiSeq. The results were analyzed by microecology. Results  There was no statistical difference in the
diversity of 3 groups of samples (P>0.05). All the 3 groups of samples had their own unique genera,
including 7 genera in OP group, 4 genera in OR group, and 10 genera in OHC group; The samples from 3
groups had the same composition of dominant flora, but obvious difference was seen in the composition of flora,
mainly in p_Firmicutes , p_Actinobacteria, p_Episilonbacteraeota , p_Proteobacteria, g_Neisseria , g_Actinomycetes ,g_
Campylobacter , and g_Porphyromonas (all P<0.05). Through PCA analysis and hierarchical cluster analysis, OP
group and OHC group can gather together well with significant differences. Conclusion There are differences
between the flora of tongue coating in RA patients and healthy individuals. The abundances of Actinomycetes and
Campylobacter are increased, while those of Neisseria and Porphyromonas are decreased.
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K XIE LT K (rheumatoid arthritis, RA) J&—25L)
PV AT 22 1 B IR TR R A S BOCT I RE
SRR R B R A B SR . 2R XY R4
KT, Lotk BEHGIR A 410 KBS
RBIHUETIAE 351% BB R R | i 2L M R
B BRI KR 1 FE R DR 3R ARk, 45 Ik i
AR 5 28 KGR OCT R ST 8Ok B2, #8578 T il
YIRE S MR R AR R FR . AT H AR 24K
WFE AR TP E A TE AR W, 6 1 R & & R RE R
WA o ARSI E A Mumina MiSeq i 38 1% ] 7
XS B W T BT TS, IR & R A S 5 28
IR R BRI KRR

1 #REHFZE

1.1 ARsTL

L1 MR (ORA) PEHCT 2019 4E 5 1
2 2019 429 J T 74/ BE B BE 5 XU A Bt iz 1Y
BN ITT R A B F 20 #i, A% DAS28(3,CRP)
PEOMPR I, ¥ B85 2 G shdl (OP) 10 ] J 2% fif 21
(OR) 10 fiil, W Ab5ifE: OAF#E 40 ~60 %5 QFF A
2010 4= ACR/EULAR 2 X% 5¢ 75 R 43 bR HER 1225
B SETT 5 ; QAR A S fe A R MR i R Ak
P A =0 2 N H L B HER bR vE
OFFRRE R E ; @4 I 11 I 97 0 25 11
@ F I A G AR I ARG T HREE IR D
FERE PRSI O I 5 0 S R o

1.1.2 fFEXTHE41( OHC) B[R] 4 T R e fkt B
TR B R 10 i, A ARRUE: DAFEH 40~ 60 %/ 5
QJCHE PRI | R Hs O I | 1T s 5 | S ie A G 46
P s HERRARIE : OFEIR K B 8 ; Qi 8 i H P AE &
EY) . IMAMRXNEACIFEAL  ZEMIERE
A K AT N AR

1.2 ##t5E 7%

1.2.1 #HARESME  ZRAETRESEE
T KA S B A Rt 2 B IR (B
ARG RHECAT R A /] 95 B HE 20152640589) J &2
3 WEIBGE ARG 173 105 5 o FEA S R % B8

WIETETF-80 CIKFEMN BT
1.2.2  FEZA DNA 2 E {ii i bioteke 3T
HEPI A DNA BRI & (B O AR ) SRR
A A K DNA 2 B0 £ U W #E AT &L DNA
FEIL, {f ] NanoDrop2000 4 Il 42 B i) DNA 4 ¥k Ji
L2l . FEA DNA F7CT-20 CokFg N 77 .
1.2.3 PCRyH Rofifk  DASRIHEAS &L DNA O
it ,338F-806R Sy 3| ¥ 5 511 %F, Xt i T 165 rRNA X
I8 V3 A VA GRSF KPR . Heh BT RS 1
%1 :338 |t : ACTCCTACGGGAGGCAGCAG, 806 T ijit:
GGACTACHVGGGTWTCTAAT, PCR Jz )W Z:%5.195 °C
WASIE 5 min; 295 CAEM: 30 5,55 CiEk 30 5,72 C
JEA 45 s JEFE 30 ;3072 CRARZAEAH 10 min 545
W 2% N EE S R VK AL PCR 7= 9y, 9 18 )7 51 24
750 bp,
1.2.4 Tlumina Miseq JU| /7 eIV Sl = N 5 ol 1
KAV B RHEAT IR 7] #E47 Tlumina Miseq V-5
AT XU Py 5 I o
1.2.5 fGR&00 dlad Miseq X FEA B8 247
RO HY, 8 5 S B AL 51 3 Usearch 4k
R X A0 AL B R AT S 2, B 3 47 4 BRAR 0k 1) AR AL
G H X 97 %A R B OTU #4745 B g8 it4r
Br) 43 V4 2 2 4> W] 45 4F 73 28 B 50 OTU ( Operational
Taxonomic Units ) ¥ ff {5 £ 2% OTU %t 4% 5 40 # 16S
rRNA %48 )& ( silval32/16S_bacteria ) 347 /7 %1 Lb X%t
XPREALIE JEAT T RF 48, Alpha Z2 41 | Beta 2 Ff
PEERIRIEEHA BT
1.3 %t

FrASFEA G >R F SPSS 22. 0 474t it 40 M, it
PORER I xts HEATR R 3 LHFEA[E] J3 Hr R FH A A
72203 Hr e Kruskal- Wallis H BRFISGAG . 4656 /K HE
a=0.05,

2 HR

2.1 AXEEL
BT 3 HNFEIEL TR IR 1,

R1 XNEXTREERBRZIAXEERFR (3x)

ikl n LR 4 AT/ A DAS28(3,CRP) RF P4/ 4] CCP [t/ i
OP 4 10 55.6+8. 69 6.35+3.76 4.5+1.26 8 9

OR £ 10 50. 80+8. 13 14.2+8.99 2.310.58 7 6
OHC 4 10 49.40+5.74 — — 0 0
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2.2 W ApAEE

WFFHEAS 30 4], AR BF 51 1 339 874 2%, il
J K 563 591 173 bp, EXJF 5K B 420. 63 bp, J75]
K EESAHE 400~440 bp Z[AJ (1) .

350 0001 m p 2

m OR 2
= OHC 4
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0 |
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JEHNKJE bp

Bl KNEXTREBERERZIRAERAFIKESH
v

2.3 4k Alpha % #4547
Alpha ZFEVES M AT DA WL A W0 e 3% 0 - B

MEFEE, WA FEAT Alpha ZAEME > Hr i 2 2R

RRGEHR (32 2) 3 AREATEY R Z e e 5 22
FIGEHAHE XL (P 1>0.05)
2.4 WHAKIH
2.4.1 Yfh Venn B 081 435Ik 3 ZHAEAS 5 40 1A
16S rRNA $54fa 2 XoF LU 43 A B RE 2E 1k, 3 2H A A A )
18 AT 210 55 A HL93 AR 169 AN
306 MR . A 3 HAEARHATYI RN Venn [8 5347
"R |, OHC ZH A7 B R AT 747 ] ( Rokubacteria ) £
4325571 ( Chloroflexi) , OR 214 S BRI -E IR ]
( Deinococcus-Thermus) ([ 2A) ; 7£)& /K L, OHC 7k
AR BEG Asteroleplasma J& , B IR HT 7 J& ( Rokubacte-
riales) , BB J& ( Moraxellaceae ) , 2T T i J& ( Lepto-
trichiaceae) , o-"% I i J& ( Alphaproteobacteria ) , Ji{ 2%
J& (Actinobacteria) ,$FF i J& ( Microbacterium) , Gitt-GS-
136, Actinomarinales J& , B FT 7 J& ( Parapedobacter) ; OR

A A 2 188 5 & ( Geobacillus ) , Candidatus _

Brocadia [& , ffi#\&E J& ( Thermus ) , Tepidimonas J& , OHC
A B FLER #1 /& ( Lactobacillus ) , Pelospora J& , 1~
ZYEN IR H & ( Scardovia) , 12 & ( Pantoea) , B I

J& ( Desulfomicrobium) , i F 1 J& ( Gemmataceae) , $J|
K248 [ & (Alloscardovia) (8] 2B)

OHC 41 OR 41 OHC 4] OR 41

op 4l A P4 B
AMIARF3AMRHITMHELOA X EZ ;B BKRT,3 A
ABBHEZOLAS XA
2 ENEBEXTREERBRZXNETERHYMAM

2.4.2 WIREFEE ST s nixt 3 A
PR A FE 7 e AT 00 TR T TRF |, 3 dHAEA
WA T ] ( Bacteroidetes ) , JEBE | ] ( Firmicutes ) , A5
il ] ( Proteobacteria) , #8#F %] ( Fusobacteria) , i £k &
I"] ( Actinobacteria ) , Patescibacteria 7, Episilon-
bacteraeota & | EILHE T, AR 99% L)
(EI3A) s J@K- b, 2 B R & ( Neisseria) | 3587 IR 7 & -
7 ( Prevotella-7) , 55 52 BR # J& ( Veillonella ) , % ¥ H /&
( Fusobacterium) , £F 1 J& ( Leptotrichia ) , 3% 55 1K 1 J&
( Prevotella ) , )3 55 7K & J@ (Alloprevotella) , iU 2% W J&
(Actinomycetes) . 25 1 FF 8 5 ( Campylobacter) , WM 56
Jfi P& & ( Porphyromonas ) Sy b 4 i & , o5 BT A T J& 1Y
75%UL F(E 3B) o X F RS AR W R k1T e it
SEOHT ELES FET K b, 3 dHREARTE R RER ] AL B
BET] JIER B ] F Episilonbacteraeota [# [ ] 22 5 H A 4t
TR S, A A R SRR T AT PR LA, Herp
OP 2H EBEF ] i £k H ] . Episilonbacteraeota B[] 3=
JEY T OHC 4, AL A ] F BEAIR T OHC 41;0P 41
JERETH ] B 8 T OR 41; OR 418 I 1 1] £ AL T
OHC ZH (K 4A) . fejm/K-F b, 3 HFEARTE RS RS |
R T 5 AT 7R s R bk L T R B 25 S B 4
TH2E R S, 43 0 A R SO TR AT PR LA, Herp
OP 21 il £ 1 J A1 45 AT 76 8 42 B2 24 T OHC 41, &%
22 1 J MRS K B T J 2 B2 IR T+ OHC 2H 5 OR 4 i £k
T OHC 4 (& 4B)

R2 KNEXTRBERERZAESTEARHDHSHEMRELER  (3x)

2H 5 n shannon F§%1 simpson $5% ace 855 chao $5 %k
OP 21 10 3.34+0.34 0.072 1+0.037 4 227.37+42. 10 230. 17+47. 56
OR 4 10 3.37+0.33 0.067 1+0.030 0 221.75+27.42 214.33+23.99
OHC 4 10 3.10+0.27 0.099 7+0. 036 2 207.74+31. 20 220.33+42. 87

e lk L (F,P) 2.22,0.13 2.57,0.10 0.88,0. 43 0.33,0.72
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AEWE AKE G T WATE BRI B L2 F ARG FEL a:P<0.05,5 OP 2L1k4% ;b:P<0.05,5 OR 4rbik

4 KRNEXTREBERBRZAESTEHHYIHEMEX FELE

5 #Fk Beta % AT ogggﬂzﬂ
T I MTAS [RIAREAS TR V% 2H R AT LA S A AR (] (1) 2 10 AOR 4

PRI AH RS B 5
(=}

_57
I3 AL BRI R RETE—E, OP 41 fl OHC 4 o s
BEAS I B IX M T, 2 R A G4 (| S) . [Rm ) J0 15 -0 5 0 5 10
P 3 HMEARHATIZ BRI I3, o] LLE 5| OP 2 il VIR IR B
OHC 2 REAAR AT 1 B4 3] — 2, OR 41 &L A5 7 OP PCA %47 :0HC £414= OP AAHF R ER H» AR
5 OR 41, LA LA H), OR 415 OHC 4141t 5 RRBATABERRETRESEER

AR ERA 25 (18 6) . ## PCA 5347
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6 RRBXTREERRETAETER Cluster RAREH

3 itig

RS SN Iy — 2 LS W B 4 assd 2, 46
S A0 LI 1), I 53 T A = S 3 2 B e s P
o7, HCAOR R EREE sAE B IR L AR, B —
PRI R AR B R, TR B A s T R bR AR I B2
BT Ok B 2 i T R O S R
TRAIBESE R . AR g AR T B4 4, DR G LA i 3]
ZERYAE % AR S AR R R R L) K B
FE B IR IR 5, BRI W K R T R A
S EL R ERE LUK R 5, DT AR IR T AR 2 0 1 R
SIS, CABFR R, 28 ROE T 4 3
P T RNk 2P T R ) I R A 6 1 48
ACPA HrAR PR SR 57 4R TR B R 5 2K KU
P IR

I 40 38 3o A ] g 5 2 B 6 7 1 J T R i
TR o 0 I B R 3L 5 2 X O 4
FETElE 2 . LUNDBERG 25" BF 5% kB A i 0 ohk o4 i
T 2 1 14 400 T AT BN 2 R I3 0 %2 65 ( Peptidylarginine
Deiminase, PAD ) R % JIV 42 12 14 1A U5 1 4 1 A 2K 26
15T, KONIG 251 BiF5% & BB B 7 HE 1 1 40 i 7 25
REAS A HE B PR , T 5 S P 40 i Hh s
FRRIKT-, TR 76 R XNE e R 1218
T A B . AN IR 2 RUE G 15 46t 35 0

TESTR AT e IEL A A i TSP 3 DNA | LS e R
F19 L7 % T FEEVRR -t 0 280 X 7 14 25 80 BB 1, 312735 11
T BT T RS A B A AR EEAE A

H BEAR LA X XIS 47 Bk . RA A
VA1 T B 2 T YW . S [R13 S ) SR TR
ERM EWIETEARR . BRIEER S HF5E RA BRIE
B B B R NG T 2 5T O B R
HIEASE . EBEPEYONIR A RA BEE
TEF I NP B TE B . I AR B I T B
PR, & MR, B, IR I BB
s, S BRI, LAY . R E Sk
L5 RA [HIE S UIAE G

HEAE RS 24 KW 56T 26 T I B RE B9 2 rh e oF
ERAEZ T AR S O R AR AL 4, B =5 T Ik
TH P 755 5 R MG PR B A 18 7 o i Sy WLEE B i 38 7, T ¢
TR EMAESTFITRAR D . AT IR 4 4
HE B EREME S

AMWF5E it Mumina MiSeq 5 38 ft I 7 23 A7 fek
ABEG R R ETT R BT S RS, SR
13 LHREASTE BB () Alpha ZREVE |22 R ICSEH ¢
T VR4S 4 2 18] 7 T R RIS B0 e D R T R A A2
RS RIS E N RHZEES QMG
(T s , Horh OP 41 7 & , OR 41 4 /M) , OHC 41
10 B & A o XHRD o B BT G 40T,
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BRI ERE A TR R R A 10 Fp,
3 ZIREAS B SR AE O 4% R 4L RS [R)  (H 2 78 B A A4 B
hESHAS AR L, FEEEREWE ] R ETT .
Episilonbacteraeota B[] AR B ] &S 2 & iR
J& 5 AT TR B AR ek L T i o R X P 4 (]
WATGIH A R, B E R RIAE OP 5 OHC DL K&
OR 5 OHC Z[a], HrpJUH L OP 5 OHC Z [a] Y 2% 7
O, BAARCH OP 41 JREER ] i 6 1] \Episilon-
bacteraeota [ ] | i £k I J& A1 245l #F 4 J@ F B & T
OHC 41, SBR[ ], 4% 28 T4 J 11 A bk B 7 s = A1
T OHC 2H,0P ZHJSEBER '] F i 5 T OR 4H; OR 7%
TERTTHEEENCT OHC 4, AT i £ = OHC 4,
3 AT Beta ZAEME 0T, i1t PCA 434 DA K2
FERIEIHT, 0P A1 OHC 20 REMS AR I SR A2 3| — i,
ZS HA GRS, OR 4R EN A 2 1]
2R b FRATIA R 2 R DG 98 KB T o TR A
FRABEAEAE 22 57, o 32 B I AR il 2 AT S s il 4
R T FEBE N, 2% 255 1A i TR ol PR Y 1 T = B U A
G IR IR O 1Y 4% B8 T o TR AR AL e o i R R e
B T R AER RS RGO R R IR A AR e,
T O R, T B TR {a N K R T e
O XU G SRR L % i 9 s 2 B B AIL BT (RNR T
TrEE W] BB SR R 5 17 98 5 3 35011 s B A e
A FLAE AT AR Ry il B2 W sl RO SR A H8 4 o
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