TRAE SRR Sep. 20, 2020, 47(9): 2913-2922
Microbiology China DOI: 10.13344/j.microbiol.china.200735

tongbao@im.ac.cn
http://journals.im.ac.cn/wswxtbcn

MR K %o {322 PR N B R i E YD 4B RO 22 P
B AEE ORTE' A0 TAE

| B HRFAmle2fbE B 200438
2 B HREABINEER A Lo Z8M 225300

H E AT RERTZHAEERPAE, TRABIREERMAEMAY A IRERLEZA ST
B, [B 8RR BB & B BABEE R A WG h, HAFR BB IR RS 6V A 3R
%, [ %) & 167 1ot BRAMR G 2R AR, FIF HiSeq & il 20 A A A o= F 16S rRNA A H
V3-V4 RIATRF, 24 AR BRIBH Fo dE BN H 69k KA W20 S A B R M At Fh F 2,
FIM B LA AR, IR BRI AE MR FHom . [ R ] BORAT R A MG o % Tk
0, feREMAMEAR L, BREFAERE. XFTHE. —ABESLEESMAPRRY,
mEERAKAE. FREKAE. AEXBE. TR BFEFVAEF@MANRIE M., £k L,
PICRUSt #§ Fm|4& % 2 7B MR g E R B ARt 6e, ERIBAEE EFZAAA4AL 9RH
fe. [ ) BOBRT e 28 i SR i A 40, & AR AE 4L o) fR iR 1209 AL, #t M3 & 5 R MA8
KB IRA .

KR BOR, mEERMAMA, HEBENSF, FTN

Effect of smoking on salivary microbiome
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Abstract: [Background] Smoking has become one of the foremost public health problem, which may
affect oral health and even host health by changing the salivary microbiome. [Objective] To study the
effects of smoking on the salivary microbiome of healthy Chinese people, and to provide enlightenment
for the role of smoking in disease-development. [Methods] We collected saliva samples from 167 healthy
volunteers, using high-throughput HiSeq sequencing technology for sequencing 16S rRNA gene sequence
in the V3—V4 region of samples to research the salivary microbiome of current smokers and never
smokers. [Results] The o diversity of the salivary microbiome did not show a significant difference
between current smokers and never smokers. However, the relative abundance of the genera Neisseria,
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Eikenella and Porphyromonas reduced in current smokers, whereas the genera Prevotella, Veillonella,

Atopobium, Actinomyces and Megasphaera were significantly increased. Functional analysis from

PICRUSt showed that decreased abundance of aerobic metabolism pathways and increased abundance of
oxygen-independent carbohydrate metabolism pathways in current smokers. [Conclusion] Smoking is a
factor influencing salivary microbiome, and then potentially leading to the shifts in functional pathways

with implications for smoking-related diseases.

Keywords: Smoking, Salivary microbiome, High-throughput sequencing, Functional prediction
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Table 1 The information of subjects in smoking group
and non-smoking group
Items Current Never P value
(n=77) (n=90)
Age, Mean (SD)  39.78 (10.02) 37.01 (9.61) 0.08
Young (21-35),n 27 37
Middle (36-50),n 38 46
Aged (>50), n 12 7
ns ns
3.0+ 0.90 -
2 &
:
=1
E £ 085f
@ st s '
L]
L]
0.80 -

Never Current Never Current

1 [E% &= ££AY Shannon 354 #0 Simpson #5175 2! &
Figure 1 Boxplot of Shannon index and Simpson index
¥ Never: JEWEARZH; Current: WRAHZH. ns: P>0.05.

Note: Never: Non-smoking group; Current: Smoking group. ns:
P>0.05.
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Figure 2 PCA of bacterial OTU composition

1 : Never: JEWIHAL; Current: WA, AR — AR,
I ROTARA, AR RN, AR R TR
TR Oy () FIHE AR (1 (2) 76 PC1 FI PC2 B2, T
Adonis A TRIR(Z T ). *: P<0.05; **: P<0.01.

Note: Never: Non-smoking group; Current: Smoking group. Each
point represented one sample, pink indicated smoking group, blue
indicated non-smoking group. Box plots quantified the
dissimilarity of PC1 and PC2 between the two groups. The Adonis

test was used to determine significance between the two groups
(shown in the lower left). *: P<0.05; **: P<0.01.
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Figure 3 Composition of salivary microbiome of smokers and non-smokers

TE: Never: JAEWLIHZH ; Current: WRAREH. AEMRIEI(AD) AR BUHLE M AR A ABAEA B AT LA 0. SEARIE () =l W K2 B M 20 25

HEAMAEHAREN. A: T1KF; B: JBKF.

Note: Never: Non-smoking group; Current: Smoking group. Bar plot (Left) showed the bacterial composition of all samples in smoking
group/non-smoking group. Area plot showed the bacterial composition of each sample in smoking group/non-smoking group. A: Phylum

level; B: Genus level.
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Figure 4 Differential bacteria between smokers and non-smokers
. Never: JEMAHZL; Current: WOHHZL. [UB/RANTFEERT 0.1%MZEFAME. A: [1KF; B: BAF; C: FKFE 4 LMivFE

UV HE— 2P JER T A S R A R T o

Note: Never: Non-smoking group; Current: Smoking group. Only differential bacteria with relative abundance >0.1% were shown. A:
Phylum level; B: Genus level; C: Species level. The box plot (upper right) further showed the genus and species with low relative abundance.
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Figure 5 Correlations of differential bacteria
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F W1k (ribosome) . DNA & &2 Fil 5 41 25 1 (DNA
repair and recombination proteins), Z[-tRNA [
H: W) & il (aminoacyl-tRNA biosynthesis), DNA &
il % F1(DNA replication proteins). S8 Al &5 b
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MEARIERDE, BEBER, TSR, w4 PR E e AR R T T K 4325.

Note: The correlation of differential bacteria was calculated by spearman rank. Only correlations with tho value >0.4 or <-0.4 were shown.
Each circle represented one genus. Genus enriched in non-smoking group (never) were shown on the left side, while genus enriched in

smoking group (current) were shown on the right side. Connect lines in blue or pink indicated negative or positive correlation respectively,
and darker color showed stronger correlation. The color of genus name represented the phylum level.
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Figure 6 Functional differences of salivary microbiome
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LDA B{ERE R 2.0. HAREINKEREZE TR LDA {EK/). LDA {HAYZ4 X E AR 2 Fll B
Note: The bar plot showed the results of KEGG Level 3. Pink represented the functions enriched in smoking group (current), and blue

represented the functions enriched in non-smoking group (never). The threshold on the LDA score was set to 2.0. The length of bar
represented the LDA score, and the larger the LDA score, the better the function differentiates.
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A4 Ui 12 6 7 A Shy S50 1 S g A 4% ) — 2
PR, T WA 0 8 o R R 2R Yy e
PRSP 6 A vl B s id i 2 5 0l
18 A o A A i B 7 2 s B B R IR
IR . 5209 IRIK AT Ja 3504 18 Ja 1 5 20 At 7 P
DAF=AE RS, WA A Je 11 s B AR
I, 33K S 2 T i ) A X = 3 0 AT R A s A
H BRI ERNZ — FIMaHRaETE
W2 AR 2 35 o e Y H £ 3K B i (Streptococcus) B AR X
FRERE AN B R A P B ER T R A AR X
T o

FERIKF- |, Lin 58K BN & SR % B
Wi (Rothia mucilaginosa) . %Y K (Tannerella
Sorsythia) . EAZMFFH# (Fusobacterium nucleatum)
T E K (Prevotella spp.)fl Eubacterium saphenum
A AR R R, W R
H7 TR AN 2R (5 AT 1 (Prevotella melaninogenica) ) AH
XPERERGIN . BEAh, AH 5T K B0 AR 25 i p f
RN M YR R BE RS MRS B (Porphyromonas
endodontalis) B IR ZE 0T (Solobacterium  moorei)
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FAXSERER I . A HGESE, T RENN TR I
18 A RAFAE SR, TR ZE AT B % B
5T RARSERY R g SR AR | 1T i e 5
Bt TSRS, IR M BN ANA T B R L T T TE
LiLySe

Xf 22 S B A TAHDCPE ST R B, B TR —
AN P Z [ EBUGRIEAR G, T & 4 TN R4
g s e [T S A S 0 2 /SO & S R 1 N e T R e Y VAR o
FHEFE . SSRGS E e, Witz
94 S B 00 285 1) ) B s FRATT WK T ) b e B v R
KEER .

PICRUSt iAo, SAERE A, W)
5 VR U2 P AH TR 2 SRR R AR B R A, TE
WA R, A SRR DG IR AR R B RR 1L ARDX
PR FRAR, AT RS R AR CROBE |
LU R RO AR F R BT, X
T RS WA B B AR R A D

ZE IR, AT SE 2 B WA 23 5 0 A AR B Y
TAEYAH , HAT BE 2 g [ I £t B 1 R R 4 TR
F18) = BRI G IAT 35 T 1~ R T R e Y A 1 2 Y
Fa s, DT 5 B W R OG5 i 1 S g XL I 3
o AR I 7 4 E — 20 3 2ok 2 B DR 2 /) O 1%
5 TAF R 00 %o PRV A M AL D RE RS2 e, JR A E S
I R A G B T TS A AT 2 5 A 3 W AR T gkt R ) 5
Wi o AN, I N IR — A RS 2 S A S T L
Ve Bt A= bR ic B, 0055 IR R AH S5 1Y)
R
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