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Characterization and clinical relevance of oral microbiota in patients with oral squamous carcinoma

GE Yilin,SONG Xi,SONG Hui,CHENG Jiaming, LI Yin (Department of Otolaryngology s Head and Neck
Surgery .Af filiated Changsha Hospital of Xiangya Medical College, Central South University (Changsha First
Hospital) s Changsha 450001 ,China)

Objective To examine the differences in the oral microbiome between patients with oral squamous cell
carcinoma (OSCC) and healthy controls,and to analyze the relationship between changes in these microbial communities
and the clinical characteristics of OSCC. Methods This study included 80 pathologically confirmed OSCC patients,and
samples were collected from each patient’s cancerous site and corresponding healthy oral location. High-throughput 16S
rRNA gene sequencing was used to analyze microbial composition,and QIIME2 software was used to conduct taxonomic
analysis of microbial communities. Alpha and beta diversity assessments, and LEfSe analysis were used to identify
statistically significant microbial differences. Results The alpha diversity of oral microorganisms in OSCC patients was
significantly lower than that in the control group,as shown by Chaol index (31.2247. 14 vs. 50. 25+8.39,P<C0.05),
Shannon index (1.9540.39 vs. 3.08+0.49,P<C0. 05) and Simpson index (0. 70£0. 06 vs. 0.90£0. 06,P<0. 05).
Beta diversity analysis showed a clear separation in microbial composition between the two groups. LE{Se analysis
identified significantly increased microbial genera in the OSCC group including Prevotella, Porphyromonas, and
Fusobacterium. Functional prediction analysis pointed out that OSCC-related microbial communities were enriched in viral
infection mechanisms and cancer-related pathways.  Conclusion The oral microbial diversity of patients with OSCC is
significantly reduced. These microbial changes may be closely related to the development of OSCC. Future research needs
to explore the specific connection between these microbial changes and the clinical characteristics of OSCC,as well as its
potential therapeutic application.
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Table 1 Comparison of alpha biodiversity of microbial flora
in oral cancer and normal tissue samples

a ZREME 0SsCC 4 X R T p
EER (n=280) (n=280)
Chaol 31.2247.14 50.2548. 39 15. 455 <0. 05
Shannon 1.954+0. 39 3.0840.49 16.314  <<0.05
Simpson 0.70+0. 06 0.90+0. 06 21.426 <20. 05
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Table 2 Comparison of the percentage abundance of microbial flora
at the top 10 phylum level in oral samples between the OSCC group
and the Control group

OSCCH xR 2R

LA (n=2380) (n=2380) ! P
Actinobacteria 5.19+2.26 7.71£1.93 -3.531  <C0.05
Bacteroidetes 8.38+1.87 6.51+2.43 2.322 0.024
Cyanobacteria 7.98+1.86 7.62+1.46 0.593  0.554
Firmicutes 6.55+2. 84 9.21+1.43 4,524  <<0.05
Fusobacteria 8.73+£2.54 6.72+2.91 5.559  <C0.05
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Spirochaetes 2.63+2.79 2.03+2.21 0.391 0.697
Synergistetes 8.25+1.58 5.13+1.61 6.368  <C0.05
Tenericutes 5.38+2.04 3.03+1.40 1. 665 0.098
Others 35.09+2. 27 42.3441.99 4.662  <<0.05

X 2 410 LU AR R K (Genus) UE W RETS
() LEfSe /3 #r &5 R B9 R K B KR WA 4A B
R RN AE OSCC 4 FIXS FE 20 v 2 25 55 4R B o A= ) )
EE K Prevotella , Porphyromonas . Fusobacterium .
Streptococcus \Veillonella \Actinomyces , Neisseria F
Haemophilus, H W Prevotella, Porphyromonas .
Fusobacterium Neisseri Ml Haemophilus ) LDA 18
FHIHAE OSCC H 1Y FEAEAS v 35 16, +H . 4
Streptococcus Veillonella Fl Actinom yces £ X B 2H
FOAEAS P I 25 1 (&1 4B)
4 [MRES8E (OSCC) 18 3K 1y O Bz #3544 42 Th e Fou

AR5 PICRUSt B9 43 87 45 5 % OSCC i 22
MRES G Rt RN M RN A T A 2 (KEGG) R
SO AT T (P 5) . T LEfSe 23 AT RIS R
KEGG & #4H i /m OSCC #1111 0 8L A4 9
WAE R W R R R N R P (Viral
infection mechanisms). # J& # A 12 ( Pathogenic
bacteria invasion) . i 4= ¥ Bf S 7 i & ( Microbiota
balance pathways). g Wi & 18 ¥} ( Fatty acid
metabolism) . #% /K b & # 1% ¥ ( Carbohydrate
metabolism ) 1 i 4E #H X # B ( Cancer-related
pathways) ,
5 OSCCEEZEMNREAHFEMIRKIFERXESH

FTF X OSCC L J& KF (Genus) LEfSe 73 #r 45
FCARBEFERZ A R 2 W 8 MU YR i
JE 5 S8 BOAR I ) IR TR | TR /N L BE
PR IRAE BEAT T Pearson KT, 45 R ERAE
KIS W IR i B 5 R I R R AE 22 R A7 7 Y 2
FAOCHE AH Veillonella = 5 Mg R /NFAEIEAH G
#(r=0.364,P =0.102), I8 K I Neisseri £ 5
OSCC M # WY AE B A7 (2 IE A G % (- = 0. 262, P =
0.461) ., [[IW}, Fusobacterium F 5 OSCC & FH 1

W HRAT R A7 A A 52 g 3 (- =-0. 251, P =0. 526),
Haemophilus FE 5 OSCC £ F 09K W > IR I8 AF 1E
A e (- =-0. 233, P =0. 463),

Porphyr

Prep téﬁé"’g';"s [//7

¢ epfgc/o/;e,,
Oce,d

o

R 0.
X // ey
RS rA 7 2%
YA | Wit = o
N W %
ANy
e
<o \. 3 O Q 020
© Q5o —
— . O =
— =0 =
—F =
= O Q
@
2 3 0 S g
o /. Y S J
/ 7 b omi s o &
90, 5%
o ((,@
g |
An ‘ ‘ \
C
a
XRA [elele?’:}
a: Proteobacteria |71 i: Thermoleophilia [ q: Frankiales
: [ j: Ar i r: Micr
[ c: Deltapi i " k Er s: Spt
[ d: Anaerolineae [ I: Dest tAr
[ e: Betaproteobacteria [ m: Burkholderiales u:Erysipelotrichaceae
f: Alphaproteobacteria n: Xanthomonadales v:Flavobacteriaceae
g: Bacilli o: Bacillales w:Comamonadaceae

h: Flavobacteriia [ p: Flavobacteriales x: Erysipelothrix

A

Veillonella
Streptococcus
Prevotella
Porphyromonas
Neisseria
Haemophilus

Fusobacterium

Actinomyces

LDA Score
pojit:y [eSleler’:]
B

4 OSCCHMMBAMNBEHABANREREXRER
4y 2 B (A) #1 LEfSe 43 # & 7~ OSCC 28 #n 3t B8 46 /& 7K F ( Genus)
IEERENMENZER(B)
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