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Identification of novel oral squamous cell carcinoma-related genes for oder-made
treatment.

Shumozato, Kazuo
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Recently, the possibility that oral microbiomes are associated with oral
squamous cell carcinoma (0SCC) initiation and progression has attracted attention; however, this
association is still unclear. Here, we comprehensively analyze the microbiome profiles of saliva and

tissue samples using next-generation sequencing followed by determining the association between
oral microbiome profiles and 0SCC to detect a novel OSCC biomarker for diagnosis, prognosis and
sensitivity of treatment.The results suggesting a strong association of these bacteria with OSCC.
Especially, phylum Fusobacterium was significantly associated with early recurrence of 0SCC. Thus,
oral microbiome analysis may have a potential of novel OSCC detection and prognostic tool.



B X C—19,. F—19—1. Z2—19 (Gtm)

1. WFERHE S WO 5

APem - B (0SCC) DORERTITAIRMICHE A ARETH 2N EITHE L T2liahs 2t b
DRl Tpn, 20D, BEIOEBNRTHRARO—RELR->TEY, RER LD D OEHEME
DEEER W~ — 7 OBRFERED BTV 203, ZIVE TS AR # O RER G H O e
PEIZOWTIZIZ & A ERET STV R, ARl DS HRle A 8 CRER IS L9V MERR R
IROMIEHE 2 AT L. DR AT O 0SCC ZIWric ki) 2 H At W TORFT 21T > 72D T
W55,

2. e EM

W, DO RS & 0SCC D AP & OBHEMENER ShvooHh b, LLeRns, £0
BRI A R TRIUIRTHA S0 E STV WVONREIRTH 5, MERMRIARZ V- O g %
DOFFEHTC, OSCCIZRIE L7- NPEME 2 A L, R ERSAHHEZH N T 52 %2 H
& Lz,

3. WFFED Ik

(1) k5 BZINSERE Rt 0 bR T O AN EBL R Wi & 4 b B 2R — R+ be sl Rl 1 e
SR 25272 L T2 0SCCEEFE A1 (0SCCHRE) . M IZE HARE FB 52501 (OLKEE) . 0SCCTfitk & 2061 (Post
BE) . BEE100 (HVEE) Z%f5 & L TOragene DNA kitlZ CHEEGHMAZ LRI L. (F 1),

(2) FHik:
DNA HhiH B ONDNA T A 75 VU VERR x1 BEOBHY

WER R SHER 7 1 h a— L% JHW T Ot Pt ) O
total DNA ZfHH L7z, fliH L7z DNA 705 2- e e smsl s
step tailed AR YU A Z—BHFHISIEIZ L > wle 0 . ”
TONA T4 75V &AERk L7-, HIE S 255 : : '
BRIZAAE O 16S rRNA V4 fElk & L7, g N ‘ :
— T AR b n s ‘

=g 7 E MiSeq sequencing Mmm:,fm‘m./h(““ n_i(in, s s
platform (I1lumina) Z FHWNTHafT L. FASTX s oot . . .
toolkit & FVNTEFI D FEAIED BMEF 7 T A - . . :
~— LRt HEA DO A Lz, Hh Lttt ° : :
HL7=EH D7 T A <~ —Fd & RE LD b . . -
L. sickle tools [ZTH/ A Y7 4 —fEai 20 4k o ‘ ’ !
WOBSZE Y FrE ., 40 ToOES L, " 5 v :
STl & Z DT RSN EFE LIz, ~T = N g T
v Rv—Y 27 U7 FFLASH #FHWC, 7 A4 e s 0 iy o Bty pras.

VTG4 —T7 4 NE ) v T xEm LTS %~

—T LT, 74K Y T @A LT-ELS %, USEAECH @ Uchime 7 /L3 ) X L TH X T ElSI%
F v LTz, T—#_—ZXQIIME (Quantitative Insights into Microbial Ecology) IZ
89 % Greengene ® 97%0TU & L, F A T LHWr S e h o T &ldd 2 hliH L7z, OTU /ERR &
ZAEE L, Human Oral Microbiome Database MEiF|A Y 77 L A& L TI{To7=, OTUBHE
OFEME A | QUIME Z W TIT o 7o, FRNTXI G IAME O 0B R CITB L~ L ETE LT,

SZEEMEfEAT & LEfSe (Linear discriminant analysis of effective size)fiffT

AFE (0SCC #E, OLK #E, Post #E, HVHD) 1CBWT, SHEOMIEEE O LM A fENT L it
T DI, TIVT 7 ShEME & N—Z ZERMEOENT %2 QLIVE I K > TiT o 72, S CAH BN
LCWAHE % 3 5 72912 LEfSe |2 & B ffMT 21T > 7. LEfSe f##TIZ Galaxy / Hutlab 7
LAY XN W TITo 7=, 0SCCHEEL 0SCC 72 L (OLK+Post) #£. OLK ¥, Post B & D H#RIC
X o T 0SCC BEEEAMIEE 2l L7z, HV BRI ORE & AR 23 70 2 7 O AT N RSN L
77o FTz. OSCCHEEDOH THIHE (early #f) L#EITHE (late #E) L DO, itk 1 FLINICH
WIFR 2 A U7 iEl] (rec #F) & IEFIIEH] (non—rec Hf) & DT LEfSe ifHT 21T o 7=,

e B2z« THRRT- & L COMES

OSCC BRI 23 15 8 2 BIE1T L - T 0SCC #EE 0SCC 70 LEEZR KB T D722l » h A4
7% ROC HIARDFER D GIRTE LTz, ZNZENORZM I » M A 7R EY) TH D0 E 9 >
UWNT B BARNT IS LUV, MERI, B SGE, R OARE A FREER T & LI A BT A ATV
Mt Uiz, PHRRERTOMGCIE, ik 1 EUNOFRY A7 & L TRHEITo 70, MM
TENL 4 B O LS Tld Kruscal-Wallis M€ & ZELEGRE (Bonferroni )., SHEICH B/
B O TIE LEfSe f#fT. MIESAMEIE ORI » b A 7 EOVEIL ROC BIFROIER, B2 &
RN ClX t E & Fisher’ s exact MIE., ZEEMMNT CTldn VAT 4 v 7 BRI 24TV, T
% IRF ORFHT I Kaplan-Meier {EZ FHN, pfE 0. 05 K & AatICAEZH D & LTz,




4. WFFERUR

(1) Relative abundance & 4 HEWA B 7=

Relative abundance Tl&. [ L X)L T BacteroidetesfH (29.5%) . Firmicutesfq (28.9%) .
Proteobacterial (23.7%). Fusobacteriaf (10.5%). Actinobacteriafd (5.1%) DIEIZZE )N
77o A B OMBEEIS OLEE Tl Streptococcus)@ & Aggregatibacter)@ . Alloprevotellald CTH
BEAZROI,

(2) MEZHRIED ik

A FRTHKT DTNV T 7 ST IS O CHVEED ZERME DN i b = < . OB TR E O B R
DAL TND Z L 2R LT, _— & SRR Tl MRS BN —E OHEPANIZ /540 LT
B, MEENESTECTRELRD Z ENHERINT,

(3) LEfSef##fr

LDAR a2 7 N EfE % 77s L2 DX, 0SCCRE Tl Fusobacteriaf. Fusobacteriumlg. Bacteroidetes
FH-C. 0SCC7x LEEClXFirmicutesfd., Streptococcusig. Veillonella)@Toh -7~ (¥ 1), late
Bt L oearly BE O L8 Tl . late Bf T Fusobacterium )@ <2 Alloprevotella g . early Bf T
Streptococcus|@MNEAE 2 R LT\, F£7-. reclf TFusobacteriaf t Fusobacterium@. non—
rec#f CStreptococcuslg DIDAA AT WEME TH o7z, LLEDOKEENG ., Fusobacteriafy .
Fusobacterium@., Bacteroidetesf. FirmicutesfH. Streptococcusid % 0SCCREE MR & P

E LT,

- +
oscc non-OSCC (OLK+Post) 0sce non-0SCC (OLK+Post)
" . p.F p_Actinobacteria
in n | | | E==) [
ia
N ; eotococcus 1 | !
] ;_sneothia ‘ "
I ;_ -ocsteoccocus | I | — |
I ; -.oococcacere_G 1
_0 Clostidiales_F 1_G 1 p.B id. £ Rothia
g__Lachmoanaerobaculum
[ Py ‘M | | N
N ; st G3_ | | | | U fidibed
g Mycoplasma | S | —— | | ——

I oo g Fusobacterium g Veillonella

N ;_1:cocnems (i) s}

I ; :ocevotets i ‘
R ;¢ .sotscternm | i ‘ !
] ©_coctoroidates ) i ‘

(N ;_¢uccvectens e | — —

-4.8 =36 -24 -12 00 12 24 36 48
LDA SCORE (log 10)

1 LEfSefi#ffrisR

(4) FPER - LBOERZIT - THRINT-& L TOmG

ROC HERN S, TN ZENOBEMAE D 0SCC W v b A 7% KD, AUC HFEMK - 7=
Bacteroidetes FYEF D% DTN LRI LTz, BEHENT OFE R, 0SCC DF HEHIE- 0SCC BEEL
HEOZW Y v A 7B EFBEICHEE L T\ = (£ 2), 77, Fusobacteria PRDEIE )N 13. 8%
U EZRLUZIEFNTIEENHE | FLUNOFEREREPNFAEICEP-T- (K 2),



7k 2 OSCCEf £ FEOSCCE R ICH 1T 5 O0SCCIEMMEA ICBI T % Wit AElT

Univariate analysis Multivariate analysis®
Factor 0scc Non-0OSCC (OLK+Post) P-value OR (95%C1) P-value
(n=41) (n=45)
Abundance of p Fusobacteria
=10.2% 30 15 0.0003 5.04 (1.80-14.20) 0.002
<10.2% 11 30 1[reference]
Abundance of g Fusobacterium
=8.5% 30 15 0.0003 5.64 (2.00-015.90) 0.001
<B8.5% 11 30 1[reference]
Abundance of p Firmicutes
<25% 27 11 0.0002 6.88 (2.40-19.70) <0.001
=25% 14 34 1[reference]
Abundance of g Streptococcus
<11.4% 38 19 <0.0001 24.5 (5.65-107.0) <0.001
=11.4% 3 26 1[reference]

Abbriviations: OSCC: oral squamous cell carcinoma; OLK: oral leukoplakia; Post: post operative of OSCC; OR: odd’s ratio; CI: confidence interval; p: phylum;

g: genus.
*adjusted by age, sex, smoking status, drinking status, and number of teeth.
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