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Abstract: Nurturing numerous microorganisms, oral cavity is the window into the physiological
functions of the body. Oral microbiota is a mirror of the interaction between the host and environmental
factors, which influences human health and disease progress. As the early colonizers of the oral cavity,
the symbiotic Streptococcus and Veillonella contribute to the development of biofilm in human oral
cavity. Mounting evidence suggests the key role of the symbiont in the development of many oral
disorders, such as dental caries and periodontal disease. In certain state, they can also break through or
invade the digestive barrier to colonize in remote organs, thereby affecting human health. They have
been used as potential biomarkers for the occurrence, development, and prognosis of many systemic
diseases. Thus, this paper reviewed the pathogenic mechanism of the Streptococcus—Veillonella
symbiont, analyzed the characteristics of them in the microecosystem related to common systemic

diseases, and proposed the representative diagnostic combinations, which would be expected to lay a

scientific basis for the diagnosis and prevention of systemic diseases.
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Figure 2 Dominant species of Streptococcus and Veillonella.
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Figure 3 Symbiotic pathogenic mechanism of Streptococcus and Veillonella in oral cavity. A: early oral
biofilm formation; B: symbiosis of Streptococcus and Veillonella mediates the occurrence of caries; C: signal

communication between Streptococcus and Veillonella.
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Table 1 Distribution characteristics of Streptococcus and Veillonella in the patients with digestive system diseases
Diseases Time References Country Sample size Samples Methods Results (relative abundance, P<0.05)
Oral 2019 Ganly I, USA  18(OSCC)/ Saliva 16S rRNA gene Streptococcus:
squamous et al. 7 8(PML)/ sequencing HC (34.63%)>PML (22.30%)>0SCC
cell 12(HC) (V3-V4) (18.09%);
carcinoma Veillonella: HC (5.72%) <PML (14.86%)
2018 Yang CY, China 197(OSCC)Saliva 16S rRNA gene  Streptococcus: HC (35.57%)<OSCC (1l &I1T)
et al. ™ /51(HC) sequencing HC<OSCC(IV,28.21%);
(V3-V4) Streptococcus mitis: HC (31.86%)>0OSCC
(IV,19.65 %);
Streptococcus constellatus: HC (0.22%)<
OSCC(1V,2.18%);
Veillonella parvula: HC (5.47%)>0SCC
(IV, 3.36%)
2017 Zhao HS, China 40(OSCC) Oral swab 16S rRNA gene Streptococcus: noncancerous
et al. ™ (cancerous  sequencing sites>cancerous lesions;
lesions and  (V4-V5) Veillonella: noncancerous sites>cancerous
neighboring lesions
noncancerous
sites)
Gastric 2021 Huang K, China 101(SG)/ Saliva 16S rRNA gene Streptococcus: GC>SG, GC>AG
cancer et al. 93(AG)/ sequencing
99(GC) (V3-V4)
2021 Horvath A, Lithuanial4(GC)/  Feces 16S rRNA gene Gut Streptococcus and Veillonella increased
et al. B 8 sequencing after subtotal gastrectomy
(HC) (V1-V2)
2020 Erawijant Japan 50(GC)/  Feces Shotgun Gut Streptococcus and Veillonella increased
ari PP, 56 metagenomic after subtotal gastrectomy
et al. ¥ (HC) sequencing
2020 Wul, China 134(GC)/ Feces 16S rRNA gene Streptococcus mitis: GC (0.37%)>HC
et al. " 58(HC) sequencing (0.26%)
(V3-V5) Streptococcus salivarius: GC (2.77%)>HC
(1.26%)
Veillonella: GC (2.25%)>HC (0.78%)
2019 Chen XH, China 62(GC) Gastric mucosal 6S rRNA gene Streptococcus: noncancerous
et al. ! (cancerous sequencing sites<cancerous lesions
lesionsand  (V4-V5)
neighboring
noncancerous
sites)
2018 SunJH, China 37(GC)/ Subgingival 16S rRNA gene Veillonella: GC (22%)>HC (12%) in
et al. % 13(HC) plaque, saliva sequencing (V4) subgingival plaque
Inflammatory2018 Schirmer USA, 405(UC) Rectum 16S rRNA gene Streptococcus anginosus had a 14-fold
bowel M, et al.”) Canada mucosa, feces sequencing (V4) increase in the rectal mucosa in patients
disease with severe UC compared to the mild;
Veillonella dispar and Veillonella parvula
tend to increase with the severity of the
disease
2018 Xun Z, et China 54(UC)/ Saliva 16S rRNA gene Streptococcus: UC>HC; Veillonella:
al. 163 13(CD)/ sequencing CD>HC
25(HC) (V3-V4)
2014 Gevers D, USA  447(CD)/ Ileum and 16S rRNA gene Veillonellaceae: CD>HC in mucosa and
et al. 1! 221(HC) rectum sequencing (V4) feces
mucosa, feces and Shotgun Veillonella parvula: CD>HC in feces
metagenomic
sequencing
2014 Said HS, Japan 14(UC)/  Saliva 16S rRNA gene Streptococcus: UC<HC, CD<HC;
et al. 1Y 21(CD)/ sequencing Veillonella: UC>HC, CD>HC
24(HC) (VI-V2)
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e A PR AR M A R R RGO S R,
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It 5 Z e 5 T AR LU e 5 9 R A IR 1Y
K Wu PRI K B RIGERR R | MR TR AE
K Veillonella by B8 ¥ W 16 I 3651,
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B HIE PME—T- B, SR T ARG YT AN Al gk A
M5 30 H W 1 Kk AR A R R A IR AR AL,
fHEmIE pH . ATHEN . Szt
Wiz s . WA A . SR AR L,
$52 B KAV BR A0 B & i 22 e Y b R
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1) 2 hLFI3E TR, P RE S BOR G BE I 18 Y
EN R 7R E R i B TN V¥ kA= 7/ i
it B R EARE MBS FENE, ANk
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R % (inflammatory bowel disease, 1BD)
£ 45 56 % UK (Crohn’s disease, CD)FH 7145
% %% (ulcerative colitis, UC), 15 Mm%
A R AN 3 2 FIRRBE 1 ARE S 0 A2 B0 i R 22
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o R B AR 22 5 . Leng S5 K
it 65 R 21 B9 9% (lung squamous cell carcinoma,
LSCO) B E R H Streptococcus Fl Veillonella
=1 & Tl iR 9% (lung adenocarcinoma, LAC)F
HC. Wang ZUW5s &3, LSCC Ao fii i 7 vk
Wb Veillonella ¥ T HC , /N4 S it 98 (small-cell
lung cancer, SCLC)J MR H' Streptococcus =&
T HC, i T8 358 R R e Y A4 TR 1% A4 s AR
L. Yan SEUUBESE R B, 5 HC ML, Veillonella
FE LSCC Ml LAC M i o &6 3% Jn, ifi
Streptococcus 1£ LSCC MW H I /L. X L5
AT T Streptococcus F Veillonella TE &
g AR AR 25, BRR T 2R
W X A3 I 20 2R R RV HE 2 BTN (L
Tsay 252055 & BN 9 H 3 00 F PP & &
Streptococcus Fl Veillonella, 5 ERK Fl PI3K {5

Table 2 Distribution characteristics of Streptococcus and Veillonella in the patients with lung cancer

Time ReferencesCountry Sample size Samples Methods

Results (relative abundance, P<0.05)

2021 Leng QX, USA 86(NSCLC)/Sputum  Droplet Digital PCR
et al. 1! 89(HC)

2019 Wang K, China 18(LAC)/ Saliva,
et al. " 19(LSCC)/ bronchoalvsequencing(V4)

14(SCLC)/ eolar

15(HC) lavage
fluid
2018 Tsay JCJ, USA 39(LC)/ Airway
et al. [ 36(BPN)/  brushing
10(HC)
2015 Yan XM, China 10(LSCC)/ Saliva
et al. [ 10(LAC)/
10(HC)

16S rRNA gene
sequencing(V4)

Streptococcus: LSCC>HC, LSCC>LAC;
Veillonella: LSCC>HC, LSCC>LAC

16S rRNA gene amplicon Streptococcus: LC>HC in saliva and

bronchoalveolar lavage fluid;
SCLC(13.12%)>HC(9.20%) in saliva;
Veillonella: LSCC (16.85%)>HC (7.17%) in
bronchoalveolar lavage fluid

Streptococcus: LC>HC, LC>BPN;

Veillonella: LC>HC, LC>BPN

16S rRNA gene amplicon Streptococcus: LSCC<HC
sequencing (V3, V6)

Veillonella: LSCC>HC, LAC>HC

* BPN: Benign pulmonary nodule.
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SIE PSR B OG, JREUE B AN R
F 5 IR I (Prevotella melaninogenica) . ¥ 4%
KB DA R E RSN SR SR R IR T %A
S, XEIR Streptococcus Fl Veillonella W
fEiE o E I ERK il PI3K {553 % 2 1k i 440
MIMGHE . S AN LR SR . R AT Y U W
A ARG AW, & R A Il AT #F I E
PSS R AR, DR AT AR S R R a2 e g
P BT B, e B R DL T ORI B 35
B, PRGN v E VR - 33X A AL Y 53
YIARDG, i e PR 2R it i e S A ] L 2
girp RIETHRGE ) /INVOE o 5 T IR s AR L
BT B AN VL HE DR ) o3 - A bR AR e T )
rh g A RIR 20 Mg T R HA S R Ut
b, R ST RV A AR P2 A 5 AR AR A
LS G, KA B TR AR — U A e R 12
AN, e i B AR 00 Py e o
3.3 L MERFKRE

HHi, Streptococcus Fll Veillonella TE.Cx L
BRAPIN PR D EEEERE . BR
BEER TR YY T 5 | A TR IMIE ARG PO N BRER
Al H B cdsA D 58 77 A v B R T 24
PEV. S ok A A L TR T L4 PR B L T e £
BB REAN R EE . WIS KB Streptococcus
M Veillonella 58 ikok HE AL A WTERL R |
ok A AL B e rh AT LA 2 Streptococcus Fil
Veillonella, H. Streptococcus W% 5 5% E g
1 JH [E B R ApoAl K P & IF AH K,
Streptococcus M Veillonella 7E 1 & %) =F B F 50
ik ok A AR A B e r 1 = B A OGO AR
O R B A AL Streptococcus Fl
Veillonella BT = B 45 filt Fie AR 38 inT),
BF 5T TR ZF T D T ) SR g 2 8 Tk ok A e £ B
Hog RN ER, 78 )L O gL n] g & A
H AR I A 0 11 XU PR 2

4 2

s TR A 3 D — 7 7 P R A P DA i
FARE ST . Fe AMESCECR R, (AEAE O LA
A o pLT iR FEE— 2 W 5T B RS . JEREIRIK
AL T 16S rRNA JE A 1Y vy 8 1 I 7 S i 5T
I f Y %) S A TR s i A e et R v ) A
IR AL TR EOR SR, R, XUEET 16S
rRNA S5 D] Ay Al 355 S AR 8 A v 3 4t 81 0000 5
5, AATE—Lm R Bk, AR E
Tk XA LA FITE AT, 3 BORAS B9 A
FEF AR —SME, BRI F B2 IR
SR ECORPREL; Hak, HETROR K Z50F
FRTEAHDCHERISY, REER AR /R K XS T
i AR SRR R)E, S B
A T R TR R ) A RS B Z W S B R R 7
WA, RIEASHTY RERFRBARTT,
20 A A () PR R A SR 2L R UYL 2R e 1
P W R AT e A PR AL T B B HE
W A KA B T AR M AR A 3 e i 1o 7%
R IR, W AREFHAR O RS SR
590 i D e A A AR LR AR B
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