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(52) CPCE® R A%
GOIN 33/56911 (2013.01) MEEEA wdT AEE 232, 108F 11055
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C12Q 2561/113 (2019.08)
GOIN 2800/18 (2013.01)
(72) gz}
e
AEEHA] Az AAANRETA 43, 5015 70635
ek
AEEHA 7Tt Ab R 150, 203% 140435
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T% 8

%] O
.

Adgel holA, 7] FHA Fo 54

QAT RS A9 (reverse transcription polymerase chain reaction, RT-PCR), ZAAZ4 RT-
PCR(competitive RT-PCR), A A]Z+ RT-PCR(real-time RT-PCR), A#F2 = w-A=% RT-PCR(Quantitative or
semiQuantitative RT-PCR), %A T w54 A A7+ RT-PCR(Quantitative or semi-Quantitative real-
time RT-PCR), ©lA" PCR(Digital PCR), <44 tAd PCR(Droplet Digital PCR), ¢l AlF 3lo]lH#=3}H(in
situ hybridization), &3 <1 Al%F 3slo] P 2] =3H(FISH), RNase R % #2J¥H(RNase protection assay, RPA),
=t E2He (northern blotting), A% &3% (Southern blotting), RNA 7|4 &4 (RNA sequencing) DNA %
(chip) B RNA o= o] Fojxl o Held o= sl o4t WS o] &ste] SAH= 219, Ui,

e

)

A7 9

A1l oA, 27 W

(a) APARTE ReE AEH 74 ARZFE Ax DNAE FEh= Tl

(b) 471 FZ€ A DNACl 174 o]de] mho]Azute] wAYEo] Ho]=Ql xeton) g WhgA7]= ©A; B

HFH

(c) B71 Wg=s SIHA 7= dAE 23tet 4

i

A3 10

A9l Ao, d7] (o) HA= THELAANTS(PCR)S &3l Fd== 2190, .

A9&el lolA, 71 (o) dAlel SFb=e] F& A dxzaolA e FIAEI} vlusks dAS

o
N
it
kel
Lt

A3 12
A 18l lolA, 7] wlo]ARulo]g MAES

AE|-vrgl2]o} F-(Actinobacteria Phylum), EFEJZo]ElE]~ ¥ (Bacteroidetes Phylum), IJZn0]FE]A
(Firmicutes Phylum), AfZF2jgle]e]o} & (Saccharibacteria Phylum), SR1 #(SR1 Phylum), B}EJZojr]jo}
(Bacteroidia Class), 3JEZF S (Haemophilus genus), ZX[o} Z(Rothia genus), ZZ}&a7}gz]
(Granulicatella genus), YZ>ZeH ezl Z(Alloprevotella genus), TM7x 4, ©olEXH]S < (Atopobium
genus), [of-®EFE2]s] =tlE 1% ([Eubacterium]  nodatum  group), — BfHmofiLfo]ZrHlFEH &
(Lachnoanaerobaculum genus), FEAEHETAA 4 (Peptostreptococcus genus), ZFCJUHEA AlZfE]HLfs
% (Candidatus — Saccharimonas genus), &=Z5lEEle & (Solobacterium genus), FFHulEEe &
(Cardiobacterium genus), <VE/X=mlolil~ =(Actinomyces genus), U] YZJ*El % (Dialister genus), E/2/H]
He] 9 & (Butyrivibrio genus), <XX[XZwBH]-$2 4 (Conchiformibius genus), Bl Z&el2ul & (Mycoplasma
genus), HE/H T} % (Centipeda genus), ZJEJBFE[2]se S (Fretibacterium genus), 2] XIII UCG-
001(Family XIII UCG-001), #E/vFo]=ZZH]se 2+ (Lentimicrobium genus), =412} £ (0lsenella genus), =7}

B oy

ZxHjo} & (Scardovia genus), EEEF2 < (Mobiluncus genus), o]} & (feissella genus), YEAFIE
Z=Hlo}  Z(Alloscardovia  genus), tJolZZ8rE] & (Diaphorobacter  genus), I HEHEZS &

(Cryptobacterium genus), OFAWEBIEl 2 (Acinetobacter genus), ZAJEHFEIBFE] 2:(Conservatibacter
genus), ZFZZ232fAlo] UCG-004(Lachnospiraceae UCG-004), BF& 22 % (Bacillus genus), #2HFEZ]% 7

ool F(Fusobacterium nucleatum species), gf-+EZIFo} njaldla]> F(Lautropia mirabilis species),
Zg P Ea)l dajo] Al F(Prevotella nanceiensis species), EJHZFFH of-9-#-22 & (Staphylococcus

_4_
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aureus species), ZEFHEZF Halble]¢2 F(Streptococcus salivarius species), JX294356_s %
(JX294356_s species), PAC001345_s & (PAC001345_s species) % ZgjH gl Zdl>~ F(Prevotella pallens
species)Z o] FojX| = oAl AElE sk o] S EAHOR sk, W,

ALZl Qoin, 47] Gebd Ago] Hxrae] HAY WA B, 4] vho|Autol & MR L

AE]mBFE] 2o} F(Actinobacteria Phylum), BFEJZo]g/e]~ & (Bacteroidetes Phylum), IFEZnjFe~ &
(Firmicutes Phylum), A}Z}F2]ele]e]o} F-(Saccharibacteria Phylum), SR1 ¥(SR1 Phylum), H'E|Zo]rjo} 7}
(Bacteroidia Class), #ZUlE]e]% jr&eo}E % (Fusobacterium nucleatum species), 2f-EZy]ol njalula]
2 F(Lautropia mirabilis species), ZZ[H gzl o] F(Prevotella nanceiensis species), =E}Z
ZFAx offgl->2 F(Staphylococcus aureus species), =E#HEZTFA Fajala]--2~ F(Streptococcus
salivarius species), JX294356_s % (JX294356_s species), PAC001345_s <&(PAC001345_s species) % Zzjid
gzl Zhgl~ F(Prevotella pallens species)® o] Fo] X = oA AEE 3hi} o]Ate] AYS EAHOZ =,
HO]“:S .

AT 14

ALgel gloiA, 47 Babd Agto] Huby 3

o

T5A 85, 47 vlelazntelE MAES

S| 2 HF2 S (Haemophilus genus), Z 3o} % (Rothia genus), Ze}&Z27}ele}l 2 (Granulicatella genus), &
Z3gu g2l % (Alloprevotella genus), TM7x %5, oFEFZH]S % (Atopobium genus), [of-2-BFE]2]g] =015
1% ([Eubacterium] nodatum group), 2FZi=oftfoZuld % 4 (Lachnoanaerobaculum genus), FEAEZEF7]
2 % (Peptostreptococcus genus), ZFOJUFFE ARFRe] Hijp> 4 (Candidatus Saccharimonas genus), 22 BFE]Z]
= % (Solobacterium genus), ZFoQBFEj2]se S (Cardiobacterium genus), JE[X=rplo]A 4 (Actinomyces
genus), D ¥E[2E E(Dialister genus), “FE/ZH/H2]Q % (Butyrivibrio genus), &X]XZZnja]¢> &
(Conchiformibius genus), PlZZFef2rl & (Mycoplasma genus), ME]FHC} % (Centipeda genus), *ZzZJE/BFE]Z]
& % (Fretibacterium genus), %2l XIII UCG-001(Family XIII UCG-001), #E]rfe]ZZH]S <
(Lentimicrobium genus), 2492} 4(0lsenella genus), 2FFEXEH]ol Z:(Scardovia genus), EHZEFEA &%
(Mobiluncus genus), #Jo/&zl & (Weissella genus), YZ27FF2%=H]o] 4 (Alloscardovia genus), UJoF3Z =B}
E/ 2 (Diaphorobacter genus), ZHEBFE|2]se < (Cryptobacterium genus), ©OFAJUIEEIE] 2:(Acinetobacter
genus), ZAJEHLEJBIE] 4 (Conservatibacter genus), ©BfFZZI2FAJo] UCG-004(Lachnospiraceae UCG-004),
9D v e~ & (Bacillus genus) &2 o] FolX|= ToA AEE st o]de] AYdE EAHoE s, .

AT 15
A1338Fel] A, 7] wlo|ARulolL wAE =

He]-vlgl2]o} F-(Actinobacteria Phylum), HFEJZo]EE]~ F(Bacteroidetes Phylum), JFZr[FE~ F
(Firmicutes Phylum), A}7F2/BFE]2]o} H-(Saccharibacteria Phylum) B BFE]Zo]rjo} 7} (Bacteroidia Clas

s)<,

Syd e dxtel A AR dizat g E2A ol Aad AS

A
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fl
o
rir
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i

A3 16

A3l 1o, 7] vholA &utols v A

i
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AT™ 17

A138el glolA, 7] mlo]amntolE AR F

Ul E]e & EolE & (Fusobacter ium nucleatum species),

g} > EZuo] ojelElg] < F(Lautropia mirabilis species),

Zo Eal Hao]dA]~ F(Prevotella nanceiensis species),
ZEH 2 FA 2~ of-pE-P2 F(Staphylococcus aureus species) B

AREHE gFA Halnle]-e-2 F (Streptococcus salivarius species)<

=

gad A dApell vt AEH =

Ao s, W

L
o
n

AT 18

A13e] SlolA, 7] mpolaRutolg WAE F
JX294356_s “&(JX294356_s species),

PAC001345_s <(PAC001345_s species) T+

Zyd gzl 2~ F(Prevotella pallens species)&

gad dg dAde AEHA g AE SR s, W

-
gl

i

A3 19

Fi

A13el] QoA A7) wlolm @nfo|ge  dE/w-HrE]2]o} W (Actinobacteria Phylum) 2 EFEJZ o] e
(Bacteroidetes Phylum)¢l A& EAo =7 &= .

A7 20

A48l oA, 7] vlo]laZuolE B E F

FEEFEx % (Haemophilus genus), Zefzg]7ldel % (Granulicatella genus), gfF=ofifo]Znlad 2
(Lachnoanaerobaculum genus), HEXEFEFAHX  Z(Peptostreptococcus genus), FIHQBHEZS £
(Cardiobacterium genus), ©T]9a]*E] 4 (Dialister genus), <NE/FH} & (Centipeda genus), Z#E]BFE]Z]S
& (Fretibacterium genus), 2] XIII UCG-001(Family XIII UCG-001), #E]/n}o]=ZZH]2- 3=(Lentimicrobium
genus), =A192} Z(Olsenella genus), ©oFAUYIEBFE] Z:(Acinetobacter genus), % ZAJZHFEIHIE] 2
(Conservatibacter genus) Q& ©O]|FoX|= oA AMElE sl o] BHatd A3 dxlolA A4 g2 thy]

A F70l FAHE AL SHom s, W,

ATE 21
A143el oA, 7] vholazutelE vAE &

Z2]ol & (Rothia genus), YZ3ZeH a2l 4 (4lloprevotella genus), TH7x %, OLEXH]S < (Atopobium
genus), [of->EE]2)%] =l 1% ([Eubacterium] nodatum group), ZFCJUHEA ARFF]ELf~ 22 (Candidatus
Saccharimonas genus), & ZYFE|2]5 2 (Solobacterium genus), VE/=rlojx~ 4 (Actinomyces genus), E/
2]H]| 2] ¢ Z(Butyrivibrio genus), &ZXZEZn0]HS~ & (Conchiformibius genus), FP]HZZ&}2n)
(Mycoplasma genus), HHZF2 4 (Mobiluncus genus), o/ &2} 4 (Weissella genus), YEAFFEZH[o}
(Alloscardovia genus), 2 2FFZ23]2}A]o] UCG-004(Lachnospiraceae UCG-004) .2 o] Fox|= T-ol|A AE

b b
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A St ol ge Bl A8 Bl AR UET ] £A FEel Bad AL 5YOR s, P,

A4zl glefA, 7] mholAmute] & M A% F

Hld 2] 2 (Bacillus genus)< E¥2 A3 Sl AEEHA &8 AL EFC=Z 3=, U4,

7% 23
A143el oA, 7] vholazutelE s &

27F2EHlo} & (Scardovia genus), LCjof¥ZBIE] < (Diaphorobacter genus), % IHEBIEZ]E
(Cryptobacterium genus) &2 o]Fo]2| = oAl Aele sl o] gibd A3 Aot AE5E A&
Aoz s, WY,

Jlm i

(1) APgzre 2ed JEGY T4 AR2IE Aw AE FEhs @A
(ii) 2371 =% Al DNAY] 17 o]/de] wlola2nto]g w|AE] Fo|XQl Zto|HE WhGA|7|E ©HAl;
(i) 7] MBS FEA7E WA 2

(iv) A7) DNA ZSZ 59 NIdBA S Edto], AAN xdty de/w=vigajo} S (Actinobacteria Phylum) @ B}
g Zo]glg]~ F(Bacteroidetes Phylum) v A&E¢] 3tk = GAS 3=, .

A3 25
A 248 oA, 7] WL,

(v) 8584 A3l 3xe} A gxreziy Egd AESHY 4 AlRoA BA-oR Fog 3= 2fol&
Rol= vAETS AEsta, 7] A vAET F JE =Yg e]o] & (Actinobacteria Phylum) 2 BFE]Z 0]
b E] 2 - (Bacteroidetes Phylum) P]A0&E 5] ZQ ¥ (cut-off) #s =& ©A; 2

A7 AEAREE EElE AETH 7 AlmA e e/ =vFE 2o} & (Actinobacteria Phylum) 2 uFE]Z o] b
Bl~ F(Bacteroidetes Phylum) MRS S A7) =5FH AL I 7ty nwdtsE GAE ¢ 3=, W,

A7 26

A258kel QoA A7) HAQE(cut-off) &,

ROC =+ EX (receiver operating characteristic curve ana y31s) A8 T Ay FARNYY, A48 =
= v)AE EF(classification) AW, EAHEA (ANOVA) W9 Al B4 == Foaygd B2y 24
EFE o] &3 AF dugE, A 9@ 24 (Kernel principal components BAu; vlzr @) (Markov
Blanket) #24HH; RFE(recursive feature elimination) #A3HPH; AW T+ 54 FS(floating search) 4
HhH G 1A (t-test) AW, Fho)AlF A A (chi-square) W, I ¥ 2~E(Random forest); L H <
E X ~¥ wAl(Gradient Boosting Machine) Al¥ dxma]&; B o059 2 o]ite] %3 o g o]Fox|= TollA
AeE o sl WhHo R AAQEE AS EHoR sk, W,
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AT 27
A25&kel M, A7) AQE (cut-off) &

NE] =vlg] 2o} F(Act inobacteria Phylum)$] 7

o
-
—~
o3
&0
S
=

B} 2 o] f] ] 2 & (Bacteroidetes Phylum)©] % 60611 A& SH 0= k=, 4.

A28l oA, A7 mA=e] EA4 e SAHZ,

7t v AE 5olA9l nolovts wulde] Solxow Agtet BAL A8l AEdE AL 5RO Fi,
e
AT 30

PR=RE]
2 B 7
EAW 0 dxbeA g Ry wpapA A | @ 9T H 2 Y (Ouchterlony) WS
=z 2| =)
- Rl

A3 31

AE| vl 2]o} F-(Actinobacteria Phylum), EFEJZo]flE]~ ¥ (Bacteroidetes Phylum), IJZn]FE]A
(Firmicutes Phylum), AFZF2jgle]e]o} ¥ (Saccharibacteria Phylum), SR1 #(SR1 Phylum), B}EJZojr]jo}
(Bacteroidia Class), 3JEZF Z(Haemophilus genus), Z3[o} Z(Rothia genus), ZZ}&a7}gz]
(Granulicatella genus), YZ>ZeHdal Z(Alloprevotella genus), TM7x 4, ©olEXH]S < (Atopobium
genus), [of->EFE2]s] =tlE 1% ([Eubacterium]  nodatum  group), — EfFmofifo]ZrHlFEH &
(Lachnoanaerobaculum genus), FEAEHETAA 4 (Peptostreptococcus genus), ZFCJUHEA AlZfa]Hufs
% (Candidatus — Saccharimonas genus), &=Z5lEEle & (Solobacterium genus), FFHulEES &
(Cardiobacterium genus), JE/=mlo]4]= 4 (Actinomyces genus), Uf¥e]2El 4 (Dialister genus), J-E[2]H]
Ha]9 & (Butyrivibrio genus), ZX/XEZnJH]-®2 % (Conchiformibius genus), P]HZZef2nl & (Mycoplasma
genus), ME/H T} % (Centipeda genus), ZJEJBFE[2]se S (Fretibacterium genus), 2] XIII UCG-
001(Family XIII UCG-001), #E/rFo]=ZZH]se 2 (Lentimicrobium genus), =412} £ (0lsenella genus), =7}
ZZH]o} $(Scardovia genus), ZHZEF Z(Mobiluncus genus), #Jo/de} & (Weissella genus), YZATFE
ZH]o}  Z(Alloscardovia  genus),  CJofZZBFE] & (Diaphorobacter  genus), AHEBEHZS
(Cryptobacterium genus), OFAWEBIE] Z(Acinetobacter genus), ZAJEZHFEIBFE] 2:(Conservatibacter
genus), ZFZZ232fAlo] UCG-004(Lachnospiraceae UCG-004), BF&2{2 % (Bacillus genus), #2HFEZ]% 7
ZdolE & (Fusobacterium nucleatum species), eF-P-EZ 3o} pleldla] > E(Lautropia mirabilis species),
Zg P Ea)l dajo] Al F(Prevotella nanceiensis species), ZEJEZFAH of-9-#-22 & (Staphylococcus
aureus species), SEHEZFA Haldla]-P~ F  (Streptococcus salivarius species), JX294356_s &
(JX294356_s species), PAC001345_s & (PAC001345_s species) B ZH &zl Zal>~ E(Prevotella pallens
species) &2 o] FoljA| & oA AdEE s oo 74 W MAES EFste g§3d A3 JAwk§ v 24

B oy

_8_
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i

AT 32

He]-vlgla]o} F-(Actinobacteria Phylum), HFE|Zo]ElE]~ ¥ (Bacteroidetes Phylum), JZn]FEl~ F
(Firmicutes Phylum), AF7}g]Ble]e]o} F-(Saccharibacteria Phylum), SR1 ¥ (SR1 Phylum), BlEJZojrjo} 7}
(Bacteroidia Class), &2 FZ2 % (Haemophilus genus), ZEX/o} 4(Rothia genus), ZzlFelzldel %
(Granulicatella genus), YZZgHEal 2(4]loprevotella genus), IM7x <, o}lEXEH]S> < (Atopobium
genus), [o]-$-8leje]5] x=tlE 1% ([Eubacterium]  nodatum  group), 2l wofLfo ZulFE &
(Lachnoanaerobaculum genus), FESEHEFH~ Z(Peptostreptococcus genus), O RS AR7la] Hifs
% (Candidatus — Saccharimonas genus), &=ZYtEg]s & (Solobacterium genus), FFHeulea]se &
(Cardiobacterium genus), <VE[Xxmlo]i~ 4= (Actinomyces genus), TJYe]~E <(Dialister genus), ZE/Z/H]
Ha] 9 Z(Butyrivibrio genus), ZXXEZnJH]$-2 Z=(Conchiformibius genus), P]HZZFeF=ml Z(Mycoplasma
genus), HE/FCF Z(Centipeda genus), ZZJE]EIE]E) S (Fretibacterium genus), %2 XIII UCG-
001(Family XIII UCG-001), #E]nfo]ZZnH]% 2= (Lentimicrobium genus), =A4]92F % (0lsenella genus), =7}
2 H]o} £ (Scardovia genus), EYEFA £ (Mobiluncus genus), o] def & (feissella genus), YZEATIE
ZHjol  Z(Alloscardovia  genus), rJo}EZHFE 4 (Diaphorobacter — genus), I HEHEHZZ &
(Cryptobacterium genus), ©SFAUEYFE] <:(Acinetobacter genus), +ZAJEBFEIUFE 4 (Conservatibacter
genus), ZFZZA¥EA]o] UCG-004(Lachnospiraceae UCG-004), v} &~ 4(Bacillus genus), ##2HMEES 7
Zejlol4 Z(Fusobacterium nucleatum species), ef--EZ¥ol p]ald]z]*~ ZF(Lautropia mirabilis species),
ZglR ezl o] A~ Z(Prevotella nanceiensis species), AEFEZFAA o}~ Z(Staphylococcus
aureus species), =E#EZFx Halhle]¢-2 F  (Streptococcus salivarius species), JX294356_s %
(JX294356_s species), PAC001345_s Z(PAC001345_s species) R ZgHgzl Zrdl~(Prevotella pallens
species)E O] Fo|R = oA AEE g o] 7 Ul nAESY HE AAE X, gad A% JAd
& 2=

-~

7% 33
A32& el Ao, 7] mAd=e] HE AA=,

A
e}

f
N
sy

x=z13, St~

’ py =
o s, Had A3

o
i)
K

’

deE=, et B AR o]Fol Fory

=
=
X

d

2

I

o

2

rO

[k

)

o

o o

)

)
)

Az3ael glolA, 7] Lajolmi mAEel 165 rRAS % 4 9l Lajolnd AL SPow G,

Al, ZYE29 A T 7]d = (chimeric) A9, €84 d3F

e o
By
0%
N
oct
2
rlr
m
i
il
fu
it
otk
2

FAAELS AGEAE 71E(kit) = FH(chip) FHE AFTHE A EHJOR 3=, H
X1
=
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A3 37

rir
i
=)
el
i)

A32#e] =S Xk, 7 MAES o83

A 378kl oA, 7] TEE

RT-PCR(Reverse transcription polymerase chain reaction) 7]E, DNA % 7]E, ELISA(Enzymelinked
immunosorbent assay) 7]1E, @¥# ¥ J|E | @I =(rapid) 7]E, MRM(Multiple reaction monitoring) 7] E,
o)X 8 PCR(digital polymerase chain reaction) 7]E = oA TJx " PCR(droplet digital polymerase
chain reaction) 71EQl & EHOF 3=, g4 A% g 7|E.

A3 39

13780 QlolA, 7] TE+=,

113e] atd Aol AdS 93 JRE ATt WS wASE ABAE 288t 71E

AT 40

Pz R FeE AESE 7 AFdA ] vlo]agnlel g AL EA £F HEE JPo I A
g 7dke] gad A3 g 2dS o] 85te] gd Aol WAl of R it HARE 5= dAE X
s, e dee] Aeg 93 AnE AT Wy

A3 41
A408el oA,

A7) wlolaZulolg WAEE FEHFEA S(Haemophilus genus), ZXoF 4 (Rothia genus), Z2}ze/7lgz}
% (Granulicatella genus), YZ3ZeHd2l & (Alloprevotella genus), TM7x 4, OFEXHIS Z(Atopobium
genus), [of->EFE2]s] =tlE 1% ([Eubacterium]  nodatum  group), — EfFmofiLfo]ZrHlFEH &
(Lachnoanaerobaculum genus), FEAEHETAA 4 (Peptostreptococcus genus), ZFCJUHEA AlZfa]Hufs
% (Candidatus — Saccharimonas genus), &=Z5lEEle & (Solobacterium genus), ZFHulEES &
(Cardiobacterium genus), @JE/m=mfo]4= 4 (Actinomyces genus), Uf¥e]2El % (Dialister genus), J-E[2]H]
Ha] @ Z(Butyrivibrio genus), &ZXXZZw0/H]-2~ Z(Conchiformibius genus), PlZ&el=rf 4 (Mycoplasma
genus), ME/H T} % (Centipeda genus), ZJEJBFE[2]se S (Fretibacterium genus), 22l XIII UCG-
001(Family XIII UCG-001), #E/rFo]=ZZH]sg 2+ (Lentimicrobium genus), =412} £ (0lsenella genus), =7}

ZxHjo} & (Scardovia genus), 2P EF~ < (Mobiluncus genus), o]} & (feissella genus), YEAF}E
Z=n]o}  Z(Alloscardovia  genus), rJolZZBrE] & (Diaphorobacter  genus), I HEHEZS &

(Cryptobacterium genus), ©OFAYEBE <(Acinetobacter genus), ZAJEZHFEIBFE] <:((Conservatibacter
genus), ZFIZEZ=T2fAlo] [CG-004(Lachnospiraceae UCG-004), 2 BRI E A Z:(Bacillus genus) Q=2 o] F0]%]
T oA AdR s o]l S EAHOR sk, g3 A3 AdS % ABE AFshe W,

AT 42
A 408 el Ao A,

A7 WAl gde dx~Edl Ef(Extra Trees Classifier), %4FE-(Ensemble), %
Ensemble)® o] Folxl O ZHE] Melg shut o]l s 5EHo= she, gabd A3 g
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(2
S

¥
=3

=3

]

A T
=i

3]

fi4

# 0001) 35553 10-1503153

da Mo

~

gige] g
S dst = HA

oo ¥ WHALS, BAt BERE =4 R AR 2rlolE A&stn A H@d Ase Wy
AT 5 Qs ARe PHS AT F, 74 vlolAmuol g o s Hwd A% Ade] eRe Az
2 EEe B ohe, Hybd A% Ade] So]Hl WAES FHRAL o5

&, AEAREYH ZoE Aesd] A ARRREH U o] vlelamnte]E wAE ]

]
il = ©
3 A dEEs vase wAE ZFshs, Hud e 19 A% JuE ATk

Eowgo] ue EHe, dE/wslEajo} T(Actinobacteria Phylum), BFEJZo]HE]~ W (Bacteroidetes
Phylum), JZ0]FEe]l~ F(Firmicutes Phylum), A}7F2/BFE]J2]o} F-(Saccharibacteria Phylum), SR1 (SRl
Phylum), BFE]Zo]rjo} 73 (Bacteroidia Class), &2 ZZE~ & (Haemophilus genus), ZX/o} £ (Rothia genus),
el e]7le el % (Granulicatella genus), YZEZejH ezl Z(Alloprevotella genus), TM7x <5, OfEEH]%
% (Atopobium genus), [o]--BleJ2]] =Ul& 1% ([Eubacterium] nodatum group), EfZ=ofjifoZnl#d <
(Lachnoanaerobaculum genus), FESEHEFH >~ Z(Peptostreptococcus genus), IO RS AlFla] Hifs
% (Candidatus  Saccharimonas genus), &=ZYtEg]e  Z(Solobacterium genus), FFHeulea]se &
(Cardiobacterium genus), <VE[xmlo]i~ 4 (Actinomyces genus), CJYe]~E <(Dialister genus), ZE/Z/H]
Ha] 9 Z(Butyrivibrio genus), ZXXEZnJH]$-2 Z=(Conchiformibius genus), P]HZZFeF=ml 2 (Mycoplasma
genus), AE/FCF Z(Centipeda genus), ZZJE]EIE]E]s S (Fretibacterium genus), %2 XIII UCG-
001(Family XIII UCG-001), #E]nfo]ZZnH]% 2= (Lentimicrobium genus), =A4]492F % (0lsenella genus), =7}
2 H]o} & (Scardovia genus), EYUEFA £ (Mobiluncus genus), o] &t & (feissella genus), YZEATIE
ZHJol  Z:(Alloscardovia  genus), rJo}EZHFE 4 (Diaphorobacter — genus), I HEHEHZZ &
(Cryptobacterium genus), ©OFAUEYFE] <:(Acinetobacter genus), <ZAJEBFEIUFE 4 (Conservatibacter
genus), ZHFZZA¥EA]O] UCG-004(Lachnospiraceae UCG-004), v} &~ 4(Bacillus genus), #+LHMEES 7
ZejJol £ (Fusobacterium nucleatum species), L EZdol pnlgld]a]~ F(Lautropia mirabilis species),
ZgR ezl o] A~ Z(Prevotella nanceiensis species), AEFHZFAA o}~ Z(Staphylococcus
aureus species), =E#ETFx Halhle]¢-2 F  (Streptococcus salivarius species), JX294356_s %
(JX294356_s species), PAC001345_s Z(PAC001345_s species) % ZzlH gzl Zrdl~ Z(Prevotella pallens
species) & F o] FojX|= oA HEE Jht o] T4 U MAES x3eE gad Z3 A9E v (vhol

eulA) 2AES AFdtE Aot

2 ool oE2 H5Xe, Jdrwviggjol F(Actinobacteria Phylum), BFEJZo]EE]~ F(Bacteroidetes
Phylum), FHEZn]FeA E(Firmicutes Phylum), A}z7FalvFe]a]o} F(Saccharibacteria Phylum), SR1 % (SR1
Phylum), BFE]Zo]rjo} 7+ (Bacteroidia Class), &JX2EZE~ & (Haemophilus genus), ZX/o} £ (Rothia genus),
ZelEe]Flelel % (Granulicatella genus), YZEZejH ezl Z(A]loprevotella genus), TM7x <5, OfEEH]%
% (Atopobium genus), [o]--BlEJ2]] =Ul& 1% ([Eubacterium] nodatum group), ©EfZ=ofjifo]Znl#d <
(Lachnoanaerobaculum genus), FESEHEFH~ Z(Peptostreptococcus genus), ZOJoFEA ARFla] Hifs

% (Candidatus  Saccharimonas genus), &=ZYtEg]e  Z(Solobacterium genus), FFHeulea]se &
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[0018]

[0020]

[0022]

[0023]

[0024]

[0025]

[0026]

[0027]
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(Cardiobacterium genus), @JE/m=nfo]4= 4 (Actinomyces genus), Uf¥e]2El % (Dialister genus), J-E[2]H]
Ha]9 & (Butyrivibrio genus), ZX/XEZnJH]-®2 % (Conchiformibius genus), P]HZZel2nl & (Mycoplasma
genus), HE/H} % (Centipeda genus), ZJEJBFE[2]se S (Fretibacterium genus), 2] XIII UCG-
001(Family XIII UCG-001), #E/rFo]=ZZH]se 2 (Lentimicrobium genus), =412} £ (0lsenella genus), =7}
ZZH]o} 4(Scardovia genus), HHZEF 2 (Mobiluncus genus), #Jo/de} & (Weissella genus), YZATFE
ZH]o}  Z(Alloscardovia  genus),  CJofZZBFE]  :(Diaphorobacter  genus), AHEBEHZS
(Cryptobacterium genus), OFAWEBIE] 2 (Acinetobacter genus), ZAJEZHFEIBFE] 2:(Conservatibacter
genus), ZFZZ232fAlo] UCG-004(Lachnospiraceae UCG-004), BF& 22 %:(Bacillus genus), #ZHFE2]% 7
ool F(Fusobacterium nucleatum species), gf->EZIo} njaldla]> F(Lautropia mirabilis species),
Zg P Ea)l dajo] Al F(Prevotella nanceiensis species), EJEZFAH of-9-#-22 & (Staphylococcus
aureus species), SEHEZFA Haldla]-P2 F  (Streptococcus salivarius species), JX294356_s &
(JX294356_s species), PAC001345_s <&(PAC001345_s species) % ZZlH gzl F#=(Prevotella pallens

species)Z o] Fo| A= oA AdEE i ool 7 Wl mAdEe] AE AAE ek, Hud 29 I
€ e 2, 7 2AEES x¥dke Had Ad JEE 71EE AlEss Aold.

B owne ® ge BAe w@deny Bod 42ed 74 ARdA nlolamneg WaRe £ £F

AuE JPor s vl o e Eyd A3 Au wug o]gate] By Age] W oxo] ug 3

BE HEaE W Tasks, el Ase] Aus 93 4 ATse wHe Azshs Aol

e, B owe] ol uA d V1A Al oA AT BAlol AFEA o, AFHA L& w
2 s ofgel AARRE B el e sE Roke] Bae] AL AW A WA oleE

4 e Aol

B2 E e

4715k g BAG BEly] lstel B owwe, APARRE Pely A4ESY 77 ARRE Ul ol vl
olamutel g WARS £A £FS 45w AY UETI vt WA TEs, Ged ane due
A% AuE AFes PR AFA.

2 oo o FEA A, 7] AESY 4 A8 E B (saliva), 74 W AE 2 74 U AIMER o] F
oAzl ToA Aele st oA § 9o, o] ASE R ket

2 oubhgo] A FHdolA, Av] gaid ZIe gaAAWAS, HaEze, gdde] A g 9 oojgg
By 55, "Hide 7z, gade FHax mEW, Az o, # Euwk 35 EF4F(idiopathic
condylar resorption, ICR)O.& o]Fojz oA HEEE sl o]de] AY 4 o, ool A== ge=tt.

wye] 9 PN, Y] VAR B4 £29 FHL, 4 AR Sol49 FAA ¥ P A

olggt E ol FAY A FHdoA, V] FAAMFAR) o FAHL, AU G714E EAH Next
Generation sequencing, NGS)o. & FHAEE= AL F doy, olo] AFEX F=t). 7] AA A7AE 24
W2 oo ASH R ko) B argo) i FAA L] 16S rRNAZE Ao 2 FPhHE AS EFor 8 &

. Exowm

H

i, 719 oW E E3slE FUB A Zlo]lw A E(Universal primer set)E o] &3tE 2 EFO
st AY & Aok AEHE 19 AES 23stE o, E AT 29 MES Xt Zeto)H.,

T B odge] g2 FAY A FddolA, 7] FRARGEARD) Fe 4L, dHAAsTas AdARks
(reverse transcription polymerase chain reaction, RT-PCR), 7% RT-PCR(competitive RT-PCR), A7t
RT-PCR(real-time RT-PCR), A=A T+ ¥HA%FZ RT-PCR(Quantitative or semiQuantitative RT-PCR), %%

[e]
= whAEEA AAIZF RT-PCR(Quantitative or semi-Quantitative real-time RT-PCR), ©/*"d PCR(Digit
PCR), 4% t]x¥ PCR(Droplet Digital PCR), <1 Al% 3}o]B#]|=3}(in situ hybridization), &% < A
o] B 2] =3H(FISH), RNase B3 221 (RNase protection assay, RPA), =9 £ (northern blotting), A

%&J
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[0029]
[0030]
[0031]

[0032]

[0034]

[0035]

[0036]

[0037]

[0038]
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¢ E-2+9 (Southern blotting), RNA 93714 HEA (RNA sequencing) DNA 3 (chip) & RNA H O & o]Fojx o
18

A e ol s} ole] WEe o] gdte] HYHE AY 5 glout, oldl AR
aYn B oage) ®oge FAY Q FAANA, FANFAD) B S PHoR B Uyl gy
B9 AV AT YRE ATHE WHE, FARCE o] WAS el FAHE 2 F v

(a) IEA=

R R AR T ARz AE S FEshe
() 7] &€ A% DNl 1) ol vholamntol g v dEe] Sol4el Zetolm g wgAl wA; o

oo AEA ghork, 47 (o) WAL FEEAAAWEERS Fol £ A F Advh w3 A ()
wAe] FENEY F& A RTINS FENE vass wAS FhE £3F F ok,

B odgol | Aby] wlola gEulole wAES dElndlE2]o] F-(Actinobacteria Phylum), EFEJZojfjE~ &
(Bacteroidetes Phylum), FZn]FE 2 F(Firmicutes Phylum), AF7Fe]8lE]2]o} & (Saccharibacteria Phylum),
SR1 <&(SR1 Phylum), HrE|=Zojr]o} 7} (Bacteroidia Class), d|EEF2 & (Haemophilus genus), ZX[of &
(Rothia genus), za}z2]7}ela} 2 (Granulicatella genus), YZZeH ezl &(Alloprevotella genus), TH7x
& olEZH]\% £ (Atopobium genus), [of-2BFEe]s%] =UHE 18 ([Eubacterium] nodatum group), 2FZi-ofi}
o ZH}FE < (Lachnoanaerobaculum genus), HEAE#HEFZHA 2(Peptostreptococcus genus), ZFCJCHEA
AlZFe] Eif 2~ 4 (Candidatus Saccharimonas genus), &ZHFE|E]S 4 (Solobacterium genus), FFC] QL UFEZ]&
Z:(Cardiobacterium genus), 9JE/m=plojs= 2:(Actinomyces genus), T/ ¥e]AE 4(Dialister genus), FE/Z]
H|H 2] © Z(Butyrivibrio genus), XX ZEnRH]-P2 & (Conchiformibius genus), B|Z&e}2w}l & (Mycoplasma
genus), ME/H T} % (Centipeda genus), ZJEJBFE[2]se S (Fretibacterium genus), 2] XIII UCG-
001(Family XIII UCG-001), #E/rFo]=ZZH]se 2 (Lentimicrobium genus), =412} £ (0lsenella genus), =7}
ZZH]o} $(Scardovia genus), ZHZEF Z(Mobiluncus genus), #Jo/de} & (Weissella genus), YZATFE
ZH]o}  Z(Alloscardovia  genus),  CJofZZBFE] & (Diaphorobacter  genus), AHEEEHZS
(Cryptobacterium genus), OFAWEBIEl 2 (Acinetobacter genus), ZAJEZHFEIBFE] 2:(Conservatibacter
genus), ZFZZ232lAlo] UCG-004(Lachnospiraceae UCG-004), BF&2{2 % (Bacillus genus), #2HFE2]% 7
ool F(Fusobacterium nucleatum species), gf-+EZIFo} njaldla]> F(Lautropia mirabilis species),
Zg P Ea)l dajo] Al F(Prevotella nanceiensis species), EJHZFFAH of-9-#-22 & (Staphylococcus
aureus species), SEHEZFA gjnle]-f2 E(Streptococcus salivarius species), JX294356_s &
(JX294356_s species), PAC001345_s & (PAC001345_s species) B ZH &zl Zal>~ E(Prevotella pallens
species)®E O] FO| A= w(o]slell A, & O] 467] FF AT ORE Aol e sk o) de] A

A glon, ol AFdHA =
e A e, 7] g Aol Babde] Had ]l A, 7] vlejAzutelE nd=S

HE] -8l Ef2]o}  F-(Actinobacteria Phylum), BFEJZo]E]~ F(Bacteroidetes Phylum), IJZ0]Fe~ &
(Firmicutes Phylum), A}7Fg]ule]e]o} & (Saccharibacteria Phylum), SR1 &(SR1 Phylum), BFE[Zo]jrjo} 7}
(Bacteroidia Class), #Z28HE]2]ss 7&eoFHs % (Fusobacterium nucleatum species), ZF-~EZIol njaldlz]
2 F(Lautropia mirabilis species), ZgJH ezl o] dA]= F(Prevotella nanceiensis species), EFZ
ZFAL ofpE->2 F(Staphylococcus aureus species), 2EHEZFA Hajale]f2 Z(Streptococcus
salivarius species), JX294356_s & (JX294356_s species), PAC001345_s & (PAC001345_s species) % Zzjid
g} Zel~ F(Prevotella pallens species)® o] FoiX| = oAl Aeld sl o]ie] Zd 4 o, o]d

AFE A &=

wowge) o FAeIN, 4] Bkl Ao Sy B FEF 4%, A7) vhelazuield v AR

o

FEEF2x & (Haemophilus genus), ZX]o}F % (Rothia genus), Z2lEo]7}El2} % (Granulicatella genus), <&
Z3gu g2l % (Alloprevotella genus), TM7x %5, oFEFZH]S % (Atopobium genus), [of-2-BFE]2]] =015
215 ([Eubacterium] nodatum group), fZ=ofr}o]ZuldH < (Lachnoanaerobaculum genus), FESEFEZTH
2= & (Peptostreptococcus genus), ZHOOHFE2 AlFRe] H il 4 (Candidatus Saccharimonas genus), &2 UFe]2]

= 2 (Solobacterium genus), JFC]QBFEJE]% <:(Cardiobacterium genus), 9JE/&=ploj4~ Z:(Actinomyces
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genus), O YE/~E Z(Dialister genus), FEEHHEE]Q & (Butyrivibrio genus), &XXEZ0JH]-P~ &
(Conchiformibius genus), UZZFel=nl 4 (Mycoplasma genus), HE/FH T £ (Centipeda genus), ZZJE]ulE]Z]
&  Z(Fretibacterium genus), %2l XIII UCG-001(Family XIII UCG-001), #E]rfe]Z2H]S <
(Lent imicrobium genus), =492} 4(0lsenella genus), 2FFEZXEH]ol &(Scardovia genus), HYEZF~ &
(Mobiluncus genus), #Jo/#zl & (Weissella genus), YZ7FF2%=H]ol 4 (Alloscardovia genus), LUJoF3Z =B}
E/ 2 (Diaphorobacter genus), ZHEBFE|2]se < (Cryptobacterium genus), ©OFAJUIEEIE] 2:(Acinetobacter
genus), ZAJEHLEIBIE] :(Conservatibacter genus), ©BfFZ 23T 2FAJo] UCG-004(Lachnospiraceae UCG-004),
D HpE 2]~ & (Bacillus genus) 0.8 o] FO] A= ellA MEE sl o] AY 4 o}, ofol A=A %

=t
= e A A FadelA, 7] vlolamutolE vAE T

He]w-vrgla]o} E(Actinobacteria Phylum), HFE|Zo]HlH~ T-(Bacteroidetes Phylum), JFEn]FZgx
(Firmicutes Phylum), A}7}gjule]a]o} ¥-(Saccharibacteria Phylum) ¥ HFE|Zojrjol 7y (Bacteroidia Clas
s)2 g3d 23 ZApollA G iz div] EA4) 5ol Aad Aola,

SR1 #(SR1 Phylum)-2> € ¥4 A3t Ao M= AEHA &,

FuE e Eeols & (Fusobacterium nucleatum species), L EZgol nlaldlgl~ Z(Lautropia
mirabilis species), ZzZJH e}l o]l ]= F(Prevotella nanceiensis species), ZEFFZFZA oLzl

=

2~ Z(Staphylococcus aureus species) Hr AE#EFZHA Hajdle]-2~ £ (Streptococcus salivarius

species)= BH¥d A3 ATt HEH = Aol

JX294356_s £(JX294356_s species), PAC001345_s <£(PAC001345_s species) = Zgudgzl Fd~ =
(Prevotella pallens species)™ BHIE A3 ZAAoi= HEHA e Ad = Jdoy, old AsHA

o)1=
16 - .

2 oage] A FEANA, dedt B 2y 467] TH WAETS 27 o] 2FoE AEE 4 dom, o
o Agt=x] ko Au|z dE/w-HlE]2]o} F-(Actinobacteria Phylum) 2 BFE]Zo]fE]~ F(Bacteroidetes

Phylun) £3& 8@ 5 ovh, ol AsA 2w,
wonge AH 9 THANA, B vholAzutol s v YE F

FEEFx Z(Haemophilus genus), Zetze]7ldel % (Granulicatella genus), 27 =ofifo]Zuld#]
(Lachnoanaerobaculum genus), HEAE#HETAHA Z(Peptostreptococcus genus), FFC]Q BFE[E]%
(Cardiobacterium genus), UJ¥2]2E Z(Dialister genus), E/FT} % (Centipeda genus), ZeJE]BIE]E]
& (Fretibacterium genus), 2] XIII UCG001(Family XIII UCG-001), #E]nfo]ZZH]+g 2 (Lentimicrobium
genus), A9 % (Olsenella genus), OFAJH[EBIE] < (Acinetobacter genus), R FAJEHIEYE &
(Conservatibacter genus) .2 o]Fo]x| = oA Aeld s} o2 Hid A3t sixjoA A4 iz iy

&4 Fiel F7hE Aol

A=
=
A=
=

Z2]ol & (Rothia genus), YZ3ZeH a2l 4 (A4lloprevotella genus), TH7x %, OLEXH]S < (Atopobium
genus), [of->EE]2)%] =l 1% ([Eubacterium] nodatum group), ZFCJUHEA ARFF]ELf~ 22 (Candidatus
Saccharimonas genus), & ZYFE|2]8 2 (Solobacterium genus), <VE/x=rlojx~ 4 (Actinomyces genus), E/
Zlu]H 2] © 2 (Butyrivibrio genus), =ZXXZ0[H]->~  Z(Conchiformibius genus), F]HZZFf<nf 2
(Mycoplasma genus), HHZF 4 (Mobiluncus genus), o/ &2} 4 (eissella genus), YZAFFETZH[O} &
(Alloscardovia genus), 2 2FFZ23]2}A]o] UCG-004(Lachnospiraceae UCG-004) 0.2 o] Fo]x|= Tol|A AE
H Bl oS gabd A $kAel A B dixwt ti¥] EA] o] HAaE 3o,

HRde] 2 S (Bacillus genus) Yy A& gl M= HEH A &aL,

27F2 % Hlo} & (Scardovia genus), Ljol¥ZHIE] S (Diaphorobacter genus), % ZHEHEZE £
(Cryptobacterium genus) Q.2 o] Fo]x]= oA AElE sy o] gabd Ag kx|t A&EHE AY F

Ao, olel AE A b=

olelg el FAH o FHoIN, B7] £FL olgFE WAow ¥ wEel gybd Ane AW A%
e A PEe, FANCR e wAS Egetel FAEE A F Ak
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[0058]

[0060]

[0061]

[0063]

[0064]

[0066]
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(i) IFAzRE e BB 77 ARERE A NS FEsh= 9l

o

(ii) A7) =29 A% DNAG 17] o]4ake] wlo]aZuto]le m B Eojdel Talolu]S S A7|= vA;
(iii) A7) MBS =Z A= gA; ¢

(iv) A7) DNA EZ2kE9 IS 53to], AN xR e/ w=8le2]o} ¥ (Actinobacteria Phylum) 2 B
gl Z o] g5l F-(Bacteroidetes Phylum) M| A&9] dhakS vl wsls A .

V4 T4 AEA BAHSR fFogt FF AfolE
wole mAETS Adsta, A7) AdE vAET F JE=8rE2]o} W (Actinobacteria Phylum) 3 1] 2 o]
e~ F(Bacteroidetes Phylum) P A& 3}eFo] A ) e EEslE v o

A7) AFAREY FelE A= 7 AlmelA e e wmdlE2]o] §-(Act inobacteria Phylum) R H}E] =2 o] b
B> %(Bacteroidetes Phylum) W AE &S A7) =&2H ALY 217 nustsE 9AS ¢ 233 4 9o},
oldl A=A eF=rt.

A7 FAH A FdAolAM, 37 FLE(cut-off)E, ROC F4 X (receiver operating characteristic
curve analysis), A3 TE H|AY AR, A8 = v)XdE EF(classification) AR, BEAREA]
(ANOVA) W AT 24 v Sz 24U 24 EYE o|&3 A% duds, Ad 9882 (Kernel
principal components) WXHWH; wlzB B F (Markov Blanket) A" RFE(recursive feature
elimination) H41WW; AW = T FS(floating search) A1 t 73 A (t-test) AW, FlolAH7
A (chi-square) AW, WY ZHAE(Random forest); ZYAE FE~8 vl (Gradient Boosting
Machine) A9 ¢ieF; B o]E9] 2 o] xFo R o]Fojx = oA MY s o= el oz AXE
=AY g Ao, old A=A ek

A7) FAA A FEAAA, A7) AL Z(cut-off)E O”E/LH‘EJ/B/O]- % (Act inobacteria Phylum)®] 7% 7188
|32, vlE]Zo]bg~ F(Bacteroidetes Phylum)® 7% 60612] ERoR 3= AY = Yrt.

[

B oure] e o TAdelA, ® wdel gad A% Ade AT ARE AT W F A7 nAE
A w7 H4e, 74 VAR SolHel v g2 s AU & Atk oldd B wdge FAY I T
Aol A A7) mAge] 4 £Eel SHe 74 MAR SolHQl ulelonty gude] Solgow AR B
A AHgstel AEeE A2 5H0R e 29 & A,

olgg E wgo] thE FAY A FHdolA, 7] 9 g SAHL, ddE 92" 5%, ELISA(enzyme
< X X

linked immunoassay), 79#]-ELISA, 94| == ZAA BA AM=9)x B4 WApA , WA HARA
UAtA A S 0T H 24 (Ouchterlony) WEEAY, ZAE WAH7|GE, WAl WAy FH
A ARG AA, AT EAIH, WAHARA, BATHEA, FAE EAHFACS) 9 weld Ho= o

o] o EAHS @Asy] ek B de JdevrEe]o} - (Actinobacteria Phylum), HFE]Z o] g
T (Bacteroidetes Phylum), FHE0]FE]X F(Firmicutes Phylum), AF7F2]8Fe]2]o} F(Saccharibacteria
Phylum), SR1 (SRl Phylum), BFEJZojr]o} 73 (Bacteroidia Class), X Z-F= % (Haemophilus genus), ZX/
ol Z&(Rothia genus), Z&lZ&]7Fdel 4 (Granulicatella genus), YZZgJH dlal &(A]loprevotella genus),
TU7x &, ofEZH]Z Z(Atopobium genus), [of--ElE]Z]>] %»=rl& 1% ([Eubacterium] nodatum group), &+
ofito ZulF#E £ (Lachnoanaerobaculum genus), FEAEFHEFAHA 2 (Peptostreptococcus genus), ZFCjCH
Ex RpFle] o~ % (Candidatus Saccharimonas genus), 22 BFEj2]se $:(Solobacterium genus), ZFCfQ BFE]
2] % (Cardiobacterium genus), YE/X=rvlojsl= Z(Actinomyces genus), U Y2]2E 4(Dialister genus),
HElg]alH 2] © < (Butyrivibrio genus), ZX[ZEEZn0JR]S-~ Z=(Conchiformibius genus), FZZFefxnl &

% rie
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[0069]

[0070]

[0071]

[0072]
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(Mycoplasma genus), HEJH T} 2:(Centipeda genus), ZZJEJUIE]E]S 4 (Fretibacterium genus), Y2 2] XIIT
UCG-001(Family XIIT UCG-001), #E/rfo]=Z ZnH]se 4 (Lentimicrobium genus), =492}l 4 (0lsenella genus),
27F2 3 H] o} 4 (Scardovia genus), HHEF2 4 (Nobiluncus genus), #Jo/#2} & (Weissella genus), YZE2
k2 xEH]ol  Z:(Alloscardovia genus), CJo}EZHIE  Z:(Diaphorobacter genus), ZHEYHZS %
(Cryptobacterium genus), OFAWIEBIE] Z(Acinetobacter genus), =ZAJEZHFEIBFE] 2:(Conservatibacter
genus), #ZFZZ232lAlo] UCG-004(Lachnospiraceae UCG-004), BF&E{2 % (Bacillus genus), #2HFE2]S 7
ZdjolE & (Fusobacterium nucleatum species), eF-P-EZ 3o}l mleldla] > E(Lautropia mirabilis species),
2P Ea)l dajo] Al F(Prevotella nanceiensis species), ZEJZZFHAH of-9-#-22 & (Staphylococcus
aureus species), SEHEZFA Haldla]-P F  (Streptococcus salivarius species), JX294356_s &
(JX294356_s species), PAC001345_s <&(PAC001345_s species) % ZZH gzl F#=(Prevotella pallens
species) & o] FO] A= oA MER skt ool 7 Ul mAES xdete gbd A3 dE mpr(vlo]l

) 2EES A

B oagol & g2 EHS gAsy] Yete] B e dEjdlyajo} B (Actinobacteria Phylum), EFE]Zo]d]
Bl ¥(Bacteroidetes Phylum), ¥ Zn]FZel= ¥-(Firmicutes Phylum), AZF2]ulE]2]o} & (Saccharibacteria
Phylum), SR1 #(SR1 Phylum), ZFEJZojr]o} 7} (Bacteroidia Class), &EZ-F2 2 (Haemophilus genus), ZX|
o} & (Rothia genus), Ze}zg)7}ee}l 4 (Granulicatella genus), YZZZH 22l % (Alloprevotella genus),
IM7x <5, oFEEH]% Z:(Atopobium genus), [of->-BlE2]%] =& 1 ([Eubacterium] nodatum group), =}=
oo ZupF ¥ 4 (Lachnoanaerobaculum genus), FEAEZHEFT7~ 4 (Peptostreptococcus genus), ZFC/TH
F ApFpe]Eufe $(Candidatus Saccharimonas genus), &2 8FE]2]5% 4 (Solobacterium genus), ZFC]S EFE]
2% % (Cardiobacterium genus), E/&=nlojxl= 4 (Actinomyces genus), U Y2]2E Z(Dialister genus),
HElg]a|H 2] @ 4 (Butyrivibrio genus), &2XZEZnH]->A & (Conchiformibius genus), HB|HZZefAnl &
(Mycoplasma genus), EJH T} 2 (Centipeda genus), ZZJEJUIE]E]S 4 (Fretibacterium genus), Y2 2] XIII
UCG-001(Family XIIT UCG-001), #E/rfo]Z ZnH]se 4 (Lentimicrobium genus), =492}l 4 (0lsenella genus),
27F2EH] o} 4 (Scardovia genus), EYEF2 4 (Nobiluncus genus), o/} & (Weissella genus), YZE
FtE2ZHlo} % (Alloscardovia genus), LJo}2ZHIE 2 (Diaphorobacter genus), ZHEHEHZS %
(Cryptobacterium genus), OFAWEBIE] 2 (Acinetobacter genus), ZAJEHFEIBFE] 2:(Conservatibacter
genus), ZFZZ232fAlo] UCG-004(Lachnospiraceae UCG-004), BF&E{2 % (Bacillus genus), #2HFEZ]% 7
ZdolE & (Fusobacterium nucleatum species), eF-P-EZ 3o} mlaldla] > E(Lautropia mirabilis species),
2P Ea)l dao]d Al F(Prevotella nanceiensis species), EJEZFFH of-9-#-22 & (Staphylococcus
aureus species), SEHEZFA Haldla]-P2 F  (Streptococcus salivarius species), JX294356_s &
(JX294356_s species), PAC001345_s <&(PAC001345_s species) % ZZH gzl F#=(Prevotella pallens
species) & o] Fo]X| = (ot A, & W] 467] FF MAET'SEE AshHolA HdEd skt o]t F
Ul mAEY] AE AAE 2¥eE, L, A7 2AREE X8t 7 HAES

=
Jgehs el A8 Aug =S ATe,

e
el
o)
i
™
mv)
oo
BN
oX,
i
g

(]

ool 8 PRGN, 47 vgRe] AE AA(IYR 3 AADE, 4] vl YR HolHel Zeolu,
Een, gEAs $YRRZACHE, Ev 2 G2 ool TomyE Add s oyl AU F 9
ou}, ole] AFAA ghth. oled@ ¥ wwe] TAH A TN, 7] Zefolmi v 165 rRNAS
FEY 5 Qi Zebolnel AU & Qout, ol ABHA @, oled ¥ wye e FAY A FAd
A, 7 Beged @A, F9FRd FA) T 7090 (chineric) FAY 5 ok, ol AEA g,

A, A7) 2 ode] gkl A3 Adg 2AES HIRAE 71E(kit) e A

2 e tE o FddelA, A7l 2 iy "Hyd H3 19§ J]EE, RT-PCR(Reverse transcription
polymerase chain reaction) 7]|E, DNA % 7]E, ELISA(Enzymelinked immunosorbent assay) 7]E, w@ulz
71E, I =(rapid) 7]E, MRM(Multiple reaction monitoring) 7]E, TIXY PCR(digital polymerase chain
reaction) 7|E T+ 9% tjx|" PCR(droplet digital polymerase chain reaction) 7|EY 4= Qor}, o]d

A A Gt

rr
i
filo

= de d FEAelA, 7] 2 2o g , Aed 2 owwe gl A g

i

28 g 71E

_17_



[0074]

[0075]

[0076]

[0078]

[0079]
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[0083]

ZIHSd 10-2024-0095051

A AR ATt WS wrste AUAAE £3eke AY 5 o, ofdl AFdHA et

EE, B oUge ARy PeE 4ESY 77 AR vleldzulelg MARY EA F JuE
Hoz s vl oy /ue Hebd 48 AW Bag olgdte] Byl AT WA oy tE Yug A%
s wAE mshs, Habd Ase A9 AF Aus ATt PEe ATe

woage] o FANA, 7] vholARutel & M AYEL FHETEA & (Haenophilus genus), ZX/o} % (Rothia

genus), Z2lEa/7}g el % (Granulicatella genus), Y ZZZJH 82l % (Alloprevotella genus), IM7x 45, ol
EH% & (Atopobium genus), [of-%-vFE2]%] »=rF& 1% ([Eubacterium] nodatum group), EF3=ojL}ofZH}F
2] 2 (Lachnoanaerobaculum genus), HEAEHEFZAA &(Peptostreptococcus genus), TFC/THEA Alzke] R
v} & (Candidatus Saccharimonas genus), ZZYE2]e & (Solobacterium genus), ZIO]QulE]ES &
(Cardiobacterium genus), @JE/x=nfo]4= 4 (Actinomyces genus), Uf¥e]2El % (Dialister genus), J-E[2]H]
Ha]9 & (Butyrivibrio genus), ZXXEZnJH]-®2 % (Conchiformibius genus), P]HZZel2nl Z(Mycoplasma
genus), HE/H} % (Centipeda genus), ZJEJBFE[2]se S (Fretibacterium genus), 2] XIII UCG-
001(Family XIII UCG-001), #E/rFo]=ZZH]se 2+ (Lentimicrobium genus), =412} £ (0lsenella genus), =7}
ZZH]o} $(Scardovia genus), HHZEF Z(Mobiluncus genus), #Jo/de} & (Weissella genus), YZATFE
ZHJo}  Z(Alloscardovia  genus),  CJofZZBFE]  :(Diaphorobacter  genus), AHEBEHZS
(Cryptobacterium genus), OFAWIEBIEl 2 (Acinetobacter genus), =ZAJEZHFEIBFE] 2:(Conservatibacter
genus), ZFHZZ2FEfAlo] UCG-004(Lachnospiraceae UCG-004), 2 vl 22 3 (Bacillus genus) o2 o] Fo]X]
= wollA AEE sht o] dd o, olol] AgEA] eF=T.

B ougo] thE oA, A7) Al gde AAEe Eg(Extra Trees Classifier), %= (Ensemble), %
e FAE(Stacked Ensemble)® o] Fojzl FoZXE Mg sl ojAd £ o}, oo A FEZH

;871 R 467l T vAELel M AdEE sy ool A Ui mid=e] HE AAES A

671 S5 vAETolM A sy oo A U md=e] HE AAY =

e 57

2 o Efo vAE volutAE o] &3tH, AL EES =7A Kk 23 2UloE AlEska 1hEsE)
A gad Agke] WS JAdd ¢ S BRF ofyg, wg 5 VAR 3 SolvR 5% M Y (€34
A3 A AR AT 58€)S 7HxY). wd, AA~ET Eg (Extra Trees Classifier), %E-(Ensemble), E+&
2Ef7) A4S (Stacked Ensemble) 3} & wAl 2 mdlS o]g3le] H& Adrz yHaid Ao vy ol s
gt = 9l& Aoz 7jgd).

gd9 Skx}(TMID, Temporomandibular joint disorders)® AF thzx+-(HC, healthy control)el A
THE> 1%'E wEFeke vAE +F W 2 (phylum) 74 ek

T 1bE % 1a9 F(phylum) 749 Az FX % (Relative abundance (%))E TA3 & el F A&
T levw €934 FXT(MWID) I A diza(HOAA ddd $HE> 19'E WEste 1AdE o8 &+

(species) TA& YERATE,

% 1dE %= 1c9 Z(species) 749 AhA ZEXR % (Relative abundance (%))S FAA FX2 Yl T A=
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[0084]

[0085]

[0087]
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o}

% 2ay g2 AL (MDY A4 tixTHC) A Lab-thkAd (alpha-diversity) A3E¢] ACE(Abundance-
based coverage estimators) index?| ¥|x AzE e},

% 2b+= HIT éoé A (TMID) B ZAF 2o~ (HC) ol A -t} k4] (alpha-diversity) A%<l Chao 1 index©]
YAy 27 (TMD) 3 A4 R0 oA L3b-thekA (alpha-diversity) A<l Shannon index9]

= 8349 XA (TMID) I AA g2 (HC) oA &ab-thokA] (alpha-diversity) A%< Simpson index?]
Hl . A5 YePATE,

T 32 g3dEY FXT(MID)F A4 dizHOANA vlEb-thdAd (beta-diversity)S Hustr] 98k,
UniFrac distance 7]¥+e] FH ¥ 24 (PCoA)S 33 A= Uepdit).

% 4E % 39 UniFrace.® A PCoA EXAHE AxpPdo = JeERA, PCoA 3D ploto]tt.
T 5v A x0T 9349 AT (TMID) AkelollA]l fofgk xlo]& Hole mAE v FHEY 85
vl gk A5 et (R4 p-¢k < 0.05).

& Actinobacteria @ Bacteroidetes®] OTUs 7]%¥F ROC =FA-& YEFATH(AUC= 0.913, cut-off value =
7188(Actinobacteria Phylum), 6061(Bacteroidetes Phylum), T17+%= = 93.5%, 5o|% = 85.2%).

ki
|

)

i

LS|

THAL 01§ FAH A

tlo

9% vlole]

i

% 7e 4 daed 534 BF §5F 3elA Aua vy
=

#4<0.05)5 YE= vA=S YE =roltt

E ot 59 olEE RN o83 44 dEd 5wy B F55 A Kov@ Aol
(p-91<0. 1) vkl v AR ekl Ewleltt,
% 0bt W-FEU U AARES olgslel A4 dlawvt BuA AT 553 BxelA el £E Akl (p-

<0, DE e RS YR Evolt,
gbsh 2ol AME WFEL Wrkelo| 1Yo AZaste] viehdl mrolt),
gbsh o] AME WFEL Wrkelo| 1Yo AZase] viehdl mrolt),

12&= A=E Eg(Extra Trees Classifier) EEAS o] &3lo] Hid A3 Ao ds] A5 2345 e
Eolt,

ki

10& = 8a

yE

ki

112 %= 9a

yE

= M

ki

132 ¥ 13be 94AE (Ensemble) EES o] 8-3lo] gabd #As)

=3 2] 155
191 WS ALE3E 9, = 13bE p-3k<0.05¢] WEES AFES 7S

JAN

S

o)
on

2
i

U= =

o 3

olN &

Y

/& (Stacked Ensemble) EE&E o] &3fo] p-31<0.05%] WS AMSS A5 g3d 43

A%s vepd vl

2 i

Y

WS A7 G FAF g

7F el &, 2 WA AR RE Ve B A fole FAAEC i TR ofdH =
]

ool A go] "el#A (Temporomandibular Joint, TMJ)"o]2k ofzjelm|(sletar) e} drjam (SF=) Aol
o] 7 mE ddsts #EZ, I Fuw U 7 wE IFd e, gaEe ZE g 59 T4

R
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o2 Agsta gsd Qg o3 XX Hh. g3d Alold e IEAI(T2=T)2 el W Alo]o] A
@ mpE 2SS sl S vk o) S5 o), A, guzl §) "yl e A9
(Azh), T3], 717 53 22 uget FA9S gdatsd, o8 gl o3 ojefgt gad 7l o
o] A AN, ol "4 Ao e o Aol Atk 2 A &o] '"Hid AR Gl &
g vk} 22 ouE | Hyd Holg F8 WEHER stv ddtolgtd B UHex 1 FRVF 58] AR
2=tk

2o A AA FEAA, AV gid Z3E oo AgEA roy, ulgAsAl g3Aauids,
Had3S, 934 Add g5 2 olgT, R T, g4 A4, gide Hgd Ay, A
Fofl, 2 ExkA 3% E4%(idiopathic condylar resorption, ICR)C.Z o]Fo|zl oA HNEEE= i} o)A
o A + Urt.

2 ool o AHA] FEjeA, & Ui Y] g3d A3 oE 5o, g3dd d F o, 53 g4
HAEA(S, g3de HA Bdy) 4 F Ak, B3, 2 Iy ] g3d d3e 534 4T F5%
(idiopathic condylar resorption) & 4 Attt

B ouldoa]  “EdA 3}F F4Z(idiopathic condylar resorption)” o] EWMA st} 3F FZolg)
3t 10-20d]e] TASE W) B d3o=w Hd dFo= A et AFeo = vt %

o}

i)
oL
=2
X X
NS
I
b
3
Ly
Iy
o
~
M
N
o
~
~,
)
S
o
Q
o
3
@D
~
~,
Q
e
=
=
o
2
=
0%
d
o
ofl
2
)
=2
ol
>

A BA Fbel o8| Actinobacteria Phylume 2 #HA (7)) = vt

" vl Z o] glE] A - (Bacteroidetes Phylum)" "] AAES T4
Tl 98| Bacteroidetes Phylum® 2 B (E7F)5 =

e doog o i
N
T
= g
M2,
2 X

A "FEZo]FEA F(Firmicutes Phylum)" WSS DA o &
ol & Firmicutes Phylumo. 2 #HA (E7F)5H+= Hrelgolgtd =1

Mo
2 o
n
AV

2

kol A "AlF)dle 2o} F-(Saccharibacteria Phylum)" 7] AES, DA TM7 Phylume 2% <ex] 9l

lo

a
ofl
i o
X
=
ol
X
)
pai
b
rlr
ofl
2
X
=
ol
X
)
Ho
2
i_r?
S
i
+
ay)
=
o
:ngl
®
S
=
Q
I
o>
Q
o
2
I
o
s
g
=
=
o
5
(o
fr
)
ol

uheglolgbd 1 BR7F ASE A et

e
EN
=

g,
L o,

N
i

o 4] "SR1 (SR1 Phylum)" "|AEL, FAA | Absconditabacteria PhylumeZ% <4&A Jov TH
A B A TAE FAA A el o SRL Phyluno.2 4 (E57) 5= e
7F Ak A e

e WX ore
OPNém

Mo

ol

=

2 oF  di o

)

X "yrglZojrjol 7} (Bacteroidia Class)" WAEL TAA o FA
o)l o8| Bacteroidia Class® A (7)) = dhggloletd 1

2

Boawo| N g FEA & (Haemophilus genus), EAZ[of £ (Rothia genus), Z2lE&]7FElel £ (Granulicatella
genus), YEXZHd2l < (Alloprevotella genus), IM7x <, OoFEXHIS Z(Atopobium  genus),
[o-BFe]2]s] =tlE 5 ([Eubacterium] nodatum group), 2FZ=ofifo]Znld2] 4 (Lachnoanaerobaculum
genus), HEAEFHEFTAHS  Z(Peptostreptococcus genus), O UHES ARFRe]E il & (Candidatus
Saccharimonas genus), < =ZBFE]Z]% <:(Solobacterium genus), ZFU]QBFE]Z]% <:(Cardiobacterium genus),
AE]mfo] A~ S (Actinomyces genus), U e]=El 4 (Dialister genus), FE/2]H]H2]Q 2 (Butyrivibrio
genus), =X/EEZRH]->> Z(Conchiformibius genus), F|HZ&elxrl % (Mycoplasma genus), HIEFHC 2
(Centipeda genus), ZZJE]E}IE]2]« < (Fretibacterium genus), 22 XIII UCG-001(Family XIII UCG-001),
dE]nlo] 2 H]% 4 (Lentimicrobium genus), A2} % (0lsenella genus), ZZFE2EH]o] 2 (Scardovia
genus), HHFEFA E(Mobiluncus  genus), #Jojdet  FH(feissella genus), YEAFFEEH[O} &
(Alloscardovia genus), CJo}¥=ZBFE < (Diaphorobacter genus), = HEHBE]2]% 4 (Cryptobacterium genus),
ofAGIEHIE] 4 (Acinetobacter genus), A ZHFEJBIE] 4 (Conservatibacter genus), glZ=Z23]2lA]o UG-
004(Lachnospiraceae UCG-004), 2 B} &> 2 (Bacillus genus) VIS, GAAl 349 A e Fd A
A" FAHA BN Fdel o 7] F(genus) 2E WA LR EHE dHEH ot 1 FR/RVF AlSEA Z+e
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=

B dyolA "FRuE e & EolE £ (Fusobacterium nucleatum species)" PAEL FAA FAEH A
= iAo FXE 44 B4 ko o8] Fusobacterium nucleatum species® B4 (F7) %+ vhe)glolgt
W O FAE #FF(strain) 7t AR gon B dyoa= ulge A AEHE 39 16S rRNA @7IAE T
95% o]k, 97% o]AF, 98% o]AF, 99% o]k, 99.5% o]k, 99.9% ol4F, EEE 99.99% o]l MY AEAS zt:e

o]
16S rRNAS X3k vt glol ()5 FH s Y + AUt

B owtgo A "2l EZyjol njaldla]~ F(Lautropia mirabilis species)" V]AEL, TdAl F =
FAA ] FAD FAA BA ol olél Lautropia mirabilis species & WA (EF)HE vtelgotetd oL -
AA #F(strain) 7} AR ggom | B Ao a= vl A siA AERE 49 16S rRNA G714 E 2 95%
97% °17, 98% ©14F, 99% °14, 99.5% o], 99.9% o], T 99.99% olde] ME FEAdE 2t 16S rRNAS
x3etE vt Eop () E T AY Ut

B w Ao "ZgE e}l dafo]dlA] A~ ZE(Prevotella nanceiensis species)" HAES . dAdAd FHH A
T JAdA0 A EH FAA B ol 93| Prevotella nanceiensis species = B (E7) %= Hhe glolg}
W FAE ‘ELT(strain)ﬂ At A gow, B dyox= vtFAs A AEdHE 52 16S rRNA A7IA<E

95% o1, 97% o1, 98% o1, 99% oI, 99.5% o4, 99.9% ol i 99.99% ool NE FeAE zhe
165 rRNAS Zahs bl (2 F) 8 FHahs AU & ok

B Ao "AetEZ T~ of-La-2~ ZF(Staphylococcus aureus species)" PAAES DA A H A
wE ggdAo TAH FAA BA Fvke] o8] Staphylococcus aureus species & B (EF)EE vhd otz

(6}
W O FAE FF(strain) 7t AR o B dgo i ulgA e A AEME 69 16S rRNA GUIAE
95% o)Ak, 97% o], 98% ©]AF, 99% ©]AF, 99.5% o]k, 99.9% o]AF, T 99.99% o]Ate] NI AEAS zt:
16S rRNAS X338l WHEoH A F)E T4 AY 5 AUt

)

Aol "AEHE TS delnla]->~ F(Streptococcus salivarius species)" TR PdAl] ¥
H A e FAAC AR FAA B Sdo| Q8| Streptococcus salivarius species® B (EF)EH &
glelotebd o FAE gF(strain)7F ASE R gkon E dhgoM s vl siA M9HE 72 16S rRN
Ada 95% o)Ak, 97% o], 98% oA, 99% o]k, 99.5% ©]F, 99.9% o], HEi= 99.99% o]ie]l AMd A
zk= 16S rRNAS 2gtate wHEEoH ()& T3 Ad + Aot

=

=

offt
ox mf
to N,

BHom A Aol A "JX294356_s F(JX294356_s species)" PAES A FTHH A EE—t— FAA A A" 5A
A BA el 9dl JX204356_s species® WA (EF)E &= dl olgtd 1 #AH H#F(strain)7t A gHE A
Zon E ahgoxE uldAskA A9HE 89 16S rRNA 71 d 95% o)Ak, 97% o)A, 98% o]k, 99%
5% W, 99.9% ol4F, Wi 99.99% o]Fe] NG AEAL ZH= 165 rRNAS s e eol(#F)E

45 A9 5 AUk

©
o
©
©
N @

B oy AMel A "PACO01345_s <5 (PAC001345_s species)" ]*@gL, FAA FXE A e GgdAd FXH
T4 B4 ko] 9] PAC001345_s species® A (7)) E & dheglotagbd 1 1% #5(strain)7} AgH
Hx grom R o= ulghAEA AT 99 16S rRNA 71D 95% o4, 97% o], 98% ©]4F, 99%
o], 99.5% o]/, 99.9% °], H 99.99% o]de] MY dEAdS Zhe 16S rRNAS EFElE wtH oA F)E
T Ad 4 Jdvk

B oultmo| N "2l H ezl Zal~ F(Prevotella pallens species)" WAAELS GAAC] FTXE A E= A
Oﬂ %X]% %@Xﬂ BA ot 98l Prevotella pallens species® BA(EF)H+= vHe|gjoladtd 2 FA4

ok o

st H, B dyoxE vtgAstA AdHs 109 16S rRNA 71493 95% o)A, 97%
o] X, 98% w 99% o)Ak, 99.5% ©]AF, 99.9% o], T 99.99% olAe] MY AETAS zF= 16S rRNAS ¥ 3

sh= WrEZlol () E S Ad o i

A7 qEHE 3 WX AEdE 109 16S rRNA(16S rDNA) G71AEe A7) Z(species) F79 HAE Huld
TEOoR EAEE 16s rRNA 971 A4d wHo|t},

w 2olA "mAEe] SolA]l A" Ex "vjAdEdd i A= F4ss v (EHe oo &4
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[0112]

[0113]

[0114]

[0115]

[0117]

[0119]

[0120]
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71 wkel 22 FAS A A2 Bl dEl eAE Ve o8] BolaAl Axd # dn. uE
A= Fde T=ol FASL TEEHEH Adste] FAE Edshs S 58k FAAC dE T
3 3]

Al g2 X9 stolB g Ent W (hybridoma method), T+ A 34 gholv g 7&S

wgk 2 dwelA A= 2719 HA Zolo] A R 27he AA Aol FHE A
ofvet, A B2 715AQ @S Egheith. A 2219 715 A gl Hojx g
sta v @S ek, uig s A A7) @S R(RH)EAS] e dig A3 HstEe HoJ®E 50%, 60%.
70%, 80%, 90%, 95% = 100% = L oS HFdth. FAA 2= Fab, F(ab)2, Fab', F(ab')2, Fv, tjo}
vlt] (diabody), scFv 52 #eld 4= Qlt}. Fab(fragment antigen-binding): @Ae &9 Ag ddoz F
et A A7kl shue] 7hdE EWRlE B EvQleg FAE e 9tk Flab')2e IAE A
ANAX A= d@oz, F 9 FabZl F24 43 (hinge)olA o]& A% (disulfide bond) o2
st vk, F(ab')e F(ab')2 ©@He] o|3A3E Fdste] A% Faboll &4l Z3dol F714
A w@Holtk. Fv(variable fragment)® S3ll¢} A 249 7pddde=wt 3449 &=
scFv(single chain variable fragment)v FT#7IHIG (VD) ZAH7PAFG(VL)e] gk e =
Hol & AFRF A dhHo|th, yolult](diabody) & scFve] VHeF VL7F wl$- &2 HAZ AZF
SHA] Hetal, FA3I FHEH9 thE schvel VL 2 VHSF ZHZE dgsle] ol AE dAstal v HH

i

Gz ol AFE A ot A= IgG, IgA, IgM, IgE B IgDE o] Fo]x] oA e

=2

X,
ofi
o
rlr
offt
>
2
2

i
oo

to 2
q

e B4 AN NS Am, 4ud grgel d8 olF TxE
A = =
T

4
EH AGe] A sk, vhgE sl 307
ko)
=

X
£l
fo i

I =
o o ox

o [T

i—";

2

Ll

12

2

i

ot |6 W rlo 2r k4 oR
N
o,
i,
2 [
>
>
i)
off
o
O

2

i
2 o N 1 it olo

=51
N,
fetl
>
Y g e o2

=

B owgelA] go} "Eebolm (WA = He Af 3 Wk S4B (free 3 hydroxyl group)E 7HAE A7)
1 =

AERE FEAQ HEH ol E(template) ot A7 (base pair)& 84T + U3 FF 74 BEAE A A& A
HoR 7158 3t B2 AES 9ujgitt. & ByolA] Al Zefolw H QLEJAA EElo|H ) SHF(AE)o R
Asdd = Jub. Zgolrs HHI S8 U 2xoM FTES(S, DNA ZE|Hgo]2EE JAAlEL)S
gk Ak F Aolgt 47H] FEH A= EFEAd0]E] EXStAlA DNA F4S MAE 5 k. PR TF
S AAEte] At AAEY AA oJF TE/E AAE 4o 7L 4 oFE T B deA diFHE =
= UEge] 2 R (e AE5)E B (F)T 5 Ak, PR 27, Al 9 el AlA ZEoln o] ol
FAA ] FAH AL 722 AP 5 )

2 dgolx gof "I S AFEHLEE"E ¥4 ik, 53] 14 At AFe A% Aol stolRe =3
oz A fFRxe THS 24T ¢ Jdv SYULFIULEEZA AoHr. B Uyl fAlStA 7E
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FAA F2(F) ZHEe

PAEEE

[0130] 2 oA FHA F(HHA EA T, FHA EAR) O 3L, TEA T
AHEE g e AR FAE Aolghd 1 FRHVE S AgEA gow, dHAE AU AVIAE BAH
(Next Generation sequencing, NGS), YGAAETEA AW (reverse transcription polymerase chain
- , 7344 RT-PCR(competitive RT-PCR), AAIZF RT-PCR(real-time RT-PCR), A =4 Hi&= HHA
% RT-PCR(Quantitative or semiQuantitative RT-PCR), %A T WFE2 2AZF RT-PCR(Quantitative
i - 1219 PCR(Digital PCR), 944 t]A|d PCR(Droplet Digital PCR)
ization), % < A|F Sto]Hz]=38H(FISH), RNase B3 2% (RNase
AqE %/\E](Southern blotting), RNA S7]AEE
A e o= st ool WS o] &3t
(Aol AFgE e AeRE FAHE Fo
linked immunoassay), 74
A, o 9-aH=Z
A,

reaction, RT-PCR)
or semi—Quantitative real-time RT-PCR)
ol A% &lolBg]=3}(in situ hybridization)
protection assay, RPA), =% E3® (northern blotting),
21 (RNA sequencing) DNA 3 (chip) = RNA H o & o]Fox
A= A F oy, oo AgHA g
o1

LIRS
M=
M 2 go o

g =

E
LI £ o

X

o=
1

2
fz
-

=

o2t :Ei
) F{E
r\r _L\>“..

i

ELISA,
% Ans

el
=

kil

[0133]
AAZEEH &+
e iLO}\_ A

i
of,
flo
o, ~
o .

SRR U olgel selagiel g Hlggel A
A%

[0135]

e rie
o

[0137]

[0138]

ol

-

o

IEEH

o

ng

oz L ok
o

2
ol

o o
N

=Y
o g2 oX

>¥—_'-u
o

o i 2

e

= XH"’]

o

i

12 1o
rlo

N
ul

“(draining method),
method) &2 o] Foxl

w
=
Al (spitting method)&
o=

2] (suction method)-2
A ek el

Hoj

o) 4e] Wy
=
=

W
SolA HEE a0

R R
grole] A5
@A

9e & At
o AT

ARl = M daix
AF

A eol A,

(swabbing method)2 B}
1=
2l (draining meth

) A
A

~

N’\]OkEHOHH, }7) BEBA 4 Ame B (saliva) ¥
HoE E/”% A= AFHeR AHE 5 dom
A (spitting method), JF<l W2
Hoz AHE 5 Art.
A H Yol i

2] (draining method)2 A7 W&
, vlA=
AL BAE ¢ QA B

il

010

ol g8
4 o)

e}
il

rlo

AW} )7
7 vheto] A9 €

Azl 4 A5

L

] 2
371
od) H
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[0148]

[0149]

[0151]

[0152]

[0153]

[0154]

[0156]

[0157]

[0158]

[0160]

[0161]

[0162]

[0163]
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LR qul
ge BEd FAHor V&3 uE IFx= g
2o o] npgrAle o AAGHCA, A B AR S S35 HAoR B oduo il g 7l
@GS 93t JRE AFSE WS, AU A71AE 24 (Next Generation sequencing, NGS)O.Z ZHAHE =
AL =+ dor}, ofo A=A Gk, A7] A A7IAE BAEE, oo AGEA gFort & IroA w
AE FAA9 16S rRNAE o s e s 2s 5408 & 4 i, 3719 Zto|u s XFst= FHHA
Zekelw A|E(Universal primer set)E& o]&3sh= & 5= st Y Atk AEdWs 19 LS 29
st Zgtoln, Bl AEW S 29 AMEE xdele Zeto|w.
ole] FAARN U AAGEel A, AFAAZFE FHE A=A A AlE U vAES] 16S rRNA §3 HARE
wA k], HAE vtolemtA (2 B ol 467 HAETA AEE sk ool Z)E &Sk, 74 W A
= 735 4 AHE Be EANES e, vAE &F #A4E FYdn. o 7 U]%EJ 16S rRNA
FA ARE, 16S rRNAC] ek AEHE 1 2 HEHE 29 PR Zgo|waS olgate], 774 Wl nAEY A
DNAoll thgh 4 M EiA (target sequencing)s T3t +52 + At A7 MAE &3 #42, JFA=
FH wEE A=A 4 Al Wl 16S rRNA - B E9F 16S rRNA HlolElHo] = (FH Al TAF o]y H| o]
2)E o] &3to], WAES F(Species), & (Genus), ZH(Family), *(Order), ( lass), T+ & (Phylum) T
o8 T4 9 ERFste WA, A7 w4 2 ERE MAEY A vAE % 7% (population) HEE
EAMES B8 dAE T F Tt
2 o] thE uigdA e A AASHA, FAA BE 32 FE SAHE e HAeR, B Iyl Hid 4
ghe] g A% AEE ATste Y e I S, FARRE 7)Y dAE Edete] FAEHE Y
T AT}

—
N
=

o
o
lo
—r‘

I olAZufo] & WAL (E W] 467] FF nAETA MEd s
ojidel ZD)ol SolHRl Zetolm & 1@_}%/\1715 %

olof AgtEA] or}, AV (o) AT THAELAHNS(PRRS F3 == A
A& Al DNAC] tidk %2 AMIE24 (target sequencing)ol UoIA, 74 = L4# A
3

7] PCR W&

] S A
AHo g 7|&d T/ AANES &ii f‘&D}.

L A7 (o) dAe

lo,
o|\
i
24
i
lo,
o
filo
ol
0%
=2
9,
X
lo

N

>
i
o2
o
R
El
ol
rlr
v
)
il
o
N
it
==
i
i)
-

(D AFAEAA) =Y Zod =4 74 AS25H DNARNAE £3st= ov))E FEdk= @l

(I1) 27] FZ3F DNAo| diste] wAE2] 16S rDNA(16s rRNAS ¥ 3tsl= on))d] EA8l= 22 ALl 7%
3lo] A e Zgolw BS o]g-3te] PCR(Polymerase Chain Reaction)2 33k & z+zhe] PR A& S =53}

= 9 %

(ITT) 771 PR th=o] AFEH S Foto] Ad#te vlojazntels nAdE 4 ¢S AEsta Fdoz=s
(R e A= 7 AR vrolazutoly nd=e] EA4 FE T

_25_



[0165]

[0166]

[0167]

[0168]

[0170]

[0172]

[0173]

[0174]

[0175]

[0176]

[0177]
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() IAFAEADHZRE Ll B2 74 Ag2ZFE INARNAE £38te o)) FEdhs oA
(ii) 471 &3 DNACl disto] HEWs 1 31 AIHs 29 Zeho|mgSs o]-&sko] P(R(polymerase chain
reaction) Z=835}o] P(R AHES S35l A,

Gii) K @ o) ABEAE Fatol WA vlolAmilolg MR EAFES AEFT FYTER(H
183 nhol 2 zutol & AR £A FEO) F7E Hlashs B

2 dgel A, A7) wlolARutelg w|AEL, JE/=vlE2/o} T (Actinobacteria Phylum), BIEJZo]rE~ &
(Bacteroidetes Phylum), ¥ Zn]Fe~ S (Firmicutes Phylum), A}7}2]8Fe]2]o} ¥(Saccharibacteria Phylum),
SR1 ¥ (SR1 Phylum), HFEJZo]rjol Z}(Bacteroidia Class), 3J|EZ-FA £ (Haemophilus genus), ZXJo} &
(Rothia genus), Ze}zg]7Fgle} 4 (Granulicatella genus), YEZZzlH gzl 4 (Alloprevotella genus), TH7x
& ol EXH]Z 2 (Atopobium genus), [Of--ElE]E]%] =Ul&E 1% ([Eubacterium] nodatum group), 2F=X-ofL}
o Znl-F# 2 (Lachnoanaerobaculum genus), FEAE#HEFA > Z(Peptostreptococcus genus), ZHCJoHEA
ApFle] Erf2 & (Candidatus Saccharimonas genus), &Z8E2]5 4 (Solobacterium genus), JF]QuFe]z]se
% (Cardiobacterium genus), 9JE[=rvfoli= 2:(Actinomyces genus), U] 2]*<E] Z-(Dialister genus), FE/Z]
B/ HZ] 9 &(Butyrivibrio genus), 2X/ZZn0H]-%-~ 4 (Conchiformibius genus), H|FZZ&}~n} 2 (Jlycoplasma
genus), AE/FCF Z(Centipeda genus), ZZJE]EIE]E]s S (Fretibacterium genus), %2 XIII UCG-
001(Family XIII UCG-001), #E]nfo]ZZnH]% = (Lentimicrobium genus), =A4]92F % (0lsenella genus), =7}
2 H]o} & (Scardovia genus), EYUEFA £ (Mobiluncus genus), o] &t & (feissella genus), YZATIE
ZHjol  Z:(Alloscardovia  genus), rJo}EZHFE] 4 (Diaphorobacter  genus), IHEHEHZZ &
(Cryptobacterium genus), ©SFAUEYFE] <:(Acinetobacter genus), <ZAJEBFEIUFE 4 (Conservatibacter
genus), ZFZZA¥EA]O] UCG-004(Lachnospiraceae UCG-004), v} &~ 4(Bacillus genus), #+LHMEE% 7
Zejlol4 Z(Fusobacterium nucleatum species), ef-P-EZ3ol pjald]z]*~ ZF(Lautropia mirabilis species),

ZglH gzl ol Xl A~ ZF(Prevotella nanceiensis species), SEFEHZFHAHA o}-L-#-2~ Z(Staphylococcus
aureus species), =E#EZFx He]nle]-= F(Streptococcus salivarius species), JX294356_s %
(JX294356_s species), PAC001345_s Z(PAC001345_s species) % ZglH el Zdl~ Z(Prevotella pallens
species)Z O] FOIX| = F(E Ao B wtge] 467) FF mAEF o2E Aol AEE skt o]ie
AY F .

2 odadoA, Ay g3d Z3lo] gade] A #A

R e} T s E b

Bl A, 7] vlelazutel s ndES

He]w-vrgl2]o} H-(Actinobacteria Phylum), HFE|Zo]Glg~ E-(Bacteroidetes Phylum), M EZnFg*
(Firmicutes Phylum), AF7Fe/HFE]E]o} F-(Saccharibacteria Phylum), SR1 ¥(SR1 Phylum), ElE|Zojrjol 7F
(Bacteroidia Class), #2822 &80}z F(Fusobacterium nucleatum species), ZF->~EZ 3ol njajdla]
2 F(Lautropia mirabilis species), ZZ[H gzl o] ] F(Prevotella nanceiensis species), =E}Z
ZFAx offgl->2 F(Staphylococcus aureus species), =E#HEZTFA Falafa]--~ F(Streptococcus
salivarius species), JX294356_s % (JX294356_s species), PAC001345_s <&(PAC001345_s species) % Zzjid
gzl Zdl A Z(Prevotella pallens species)E o] Fo]X & oA AeE &) o] 4e] AY 4= ¢l

47) vhol Aol g VAR F,

He]-vlgl2]o} H-(Actinobacteria Phylum), HFE|Zo]ElE]~ ¥ (Bacteroidetes Phylum), JEZn]FEl~
(Firmicutes Phy um), AFFFe]EFE]2]o} §-(Saccharibacteria Phylum) B+ BlE]Zo]rjo} 7¥(Bacteroidia Clas
s)< Hd A3 Aol A A tix2T o] EX4] =F0] HAE Foln

SR1 = (SR1 Phylum)2 Elabd Ag Safel A= AESHA &L,

FZaE el & EolE  F(Fusobacterium nucleatum species), e EZyol njgtdlal~ Z(Lautropia
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[0179]

[0180]

[0181]

[0182]

[0183]

[0185]

[0186]

[0187]

[0188]
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), TelmEE o]l E .. ), AEIERTA~ o)L
mirabilis species), ZzZJHde]l o]l A]> F(Prevotella nanceiensis species), 2EFEZEFTA oLz
2 F(Staphylococcus aureus species) WL AEHEZHZA Halnlg]$-~ £ (Streptococcus salivarius
species)< H#Hd A3 FAA oA AT AEH = Aol

JX294356_s £(JX294356_s species), PAC001345_s <£(PAC001345_s species) W= Zgudgzl Fd~ =
(Prevotella pallens species)= ¥4 A3 A= AEHA &e 5 A

welA, A7) wlelautel & MR F,

yzte] AEISH  FF ARAA drevrE2]ol  E(Actinobacteria Phylum), (EFEJZo]flEH~ i
(Bacteroidetes Phylum), ¥ Znr]F e +(Firmicutes Phylum), AF7F2/BFE]2]o} +(Saccharibacteria Phylum)
e grglZo]rjo} 7Y (Bacteroidia Class)o] A% T tH] EA4] FF(ex. HEH, DNA STZFAE Q] F)o] 7
2Fo] e A (WS A9), g3d Fdgko] A T AoR oS53 AY e g3d Agto] WAl Ao
2 24R& A, AA, 4uHE 5 .

wal HF@xte] L2 17} A2 SR1 F(SR1 Phylum)o] AEHZA LE=(DNA ZZAE R, Azdxo=
0(zero)) 79, 8¥d Aslo] WA 7153 o2 oF3AY = gHd dgto] Bk o=z A4 (WA,

AAL, u)E 4 .

wgk @] AT FAF A BdA FREEH S jrEelols & (Fusobacterium nucleatum species), #-7-E
Zajol mla}dla] > F(Lautropia mirabilis species), Zd#HEEal YAjo]dlA]2 F(Prevotella nanceiensis
species), AREFHZFA A of2ef F(Staphylococcus aureus species) Wi AEHEZFA ajdla]f~
& (Streptococcus salivarius species)o] HAEH+T 45 (DNA SFHAHE &A1), =Habd dslo] A 7hse 3
o2 SV e gaid Agte] A Aor AX(AA, A, g ¢ Q).

ok ggxte] AESH 473 A|RAA JX294356_s F(JX294356_s species), PAC001345_s < (PAC001345_s
species) B ZgH gl Fdls F(Prevotella pallens species)©] #&T A Z=(DNA SE4HE A4, 24
Ao 0(zero))v A5, 884 d3lo] A 7H53 ASR oS3V e Hid Hdto] WAg Aow 4
BA(RA, A, gu)E = Q.

& 2ol 371 9

=

d Aol 524 A7 FeSQ A5, A7 vholAazutoly ndEe

FEEF2 & (Haemophilus genus), ZX]o}F % (Rothia genus), Z2lEo]7}El2} % (Granulicatella genus), &
Z3gu g2l % (Alloprevotella genus), TM7x %5, oFEFZH]S 4 (Atopobium genus), [of-2-BFE]2]] =015
215 ([Eubacterium] nodatum group), BfZ=ofr}o]ZnldH < (Lachnoanaerobaculum genus), FESEFEZTH
2 % (Peptostreptococcus genus), T OFFE= ARFFE] H oA 4 (Candidatus Saccharimonas genus), 22 ulE]E]
= 2 (Solobacterium genus), JFC]QBFEJE]% <:(Cardiobacterium genus), 9VE/&=ploj4~ Z:(Actinomyces
genus), L ¥e]2E (Dialister genus), “FE/ZH/H2]Q & (Butyrivibrio genus), &X]XZZnja]¢> &
(Conchiformibius genus), PlZZFef2rl & (Mycoplasma genus), ME]FH T} % (Centipeda genus), *ZzZJE/BFE]Z]
& % (Fretibacterium genus), %2l XIII UCG-001(Family XIII UCG-001), #E]rfe]Z2H]S <
(Lentimicrobium genus), 4192} € (0lsenella genus), 72X H]ol &(Scardovia genus), HEUZEFEA &
(Mobiluncus genus), #fo]#da} < (Weissella genus), YEAFFETH]o} 2(Alloscardovia genus), Lfo}¥EZB}
E/ Z:(Diaphorobacter genus), ZHEBFE|2]se < (Cryptobacterium genus), ©OFAJUIEEIE] 2:(Acinetobacter
genus), ZAJEHFEIBIE] % (Conservatibacter genus), #FZZ32fAlo] UCG-004(Lachnospiraceae UCG-004),
D BRI 2]~ & (Bacillus genus) &% o] Fo] A= oA el shut o] el Y 4 Q.

71 mrelazntols nAdE T

FEZHFx Z(Haemophilus genus), Zetz]7ldal % (Granulicatella genus), 27 x=ofifo]Zuld#]
(Lachnoanaerobaculum genus), HEAE#HETHA Z(Peptostreptococcus genus), FFC]Q BFE[E]%
(Cardiobacterium genus), UJ¥2]2E Z(Dialister genus), AE/FT} % (Centipeda genus), ZeJE[BIE]E]2
& (Fretibacterium genus), 2] XIII UCG001(Family XIII UCG-001), #E]nfo]ZZH]+g 2 (Lentimicrobium
genus), =412l % (0lsenella genus), OFAIH[EYIE] Z:(Acinetobacter genus), W ZAJZrRFEJUIE] &
(Conservatibacter genus) o2 o]Fo]x| = oA Aeld s} o2 Hid A3t sixjoA] A4 izt iy
EA| ol Tk Blola

A=
=
A=
=
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[0189]

[0190]

[0191]

[0192]

[0193]

[0194]

[0195]

[0196]

[0198]

[0199]

[0200]
[0201]

[0202]
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ZxJo} & (Rothia genus), YEZZHeal Z(Alloprevotella genus), IM7x &, oFEXEH]S> < (Atopobium
genus), [of--ErE]E)%] =tlE 18 ([Eubacterium] nodatum group), ZFCJUFEA ARZFg] Ei}l~ 4 (Candidatus
Saccharimonas genus), Z=ZUFEE]+ 4 (Solobacterium genus), NE/X=nfo]4]~ 4 (Actinomyces genus), “~E/
2IH|H 2] @ % (Butyrivibrio genus), =ZX]ZZ0JH]S~  Z(Conchiformibius genus), P|HZZ2}~n]
(Mycoplasma genus), EEEZEF2 % (Mobiluncus genus), #fo]#z} % (Weissella genus), YEAFFEEH]of
(Alloscardovia genus), % gFFZZ23alA]o] UCG-004(Lachnospiraceae UCG-004) 2.2 o]Fo| x| oA A
sl oS gabd A3 #AdA A dFRa o] A4 s A Ao,

2 b

updl el 2 (Bacillus genus)S B3d A3 Ao ME AFHA &,

2Ffazdlol & (Scardovia genus), CJof¥ZBFEl & (Diaphorobacter genus), % IHEHE ]S
(Cryptobacterium genus) 2.2 o] Fo|2A &= oA Aelg shuf o] gibd H3 Ao Ant A&y s Y

o]
AN

A, A7) vlolARulel g wAAE F

4 b

g gate] B 7} A BoNAM I HEFEA E(Haemophilus genus), ZelEel7}dal 3 (Granulicatella
genus), ofFx-ofrjo]ZulF % 2(Lachnoanaerobaculum genus), HEAEZHEZAHA Z=(Peptostreptococcus
genus), ZF]QRHE]E]S % (Cardiobacterium genus), Cf¢e]=El % (Dialister genus), HE/FHC} £ (Centipeda
genus), ZEJE]BIE ]S % (Fretibacterium genus), 2] XII11 UCG-001(Family XIII UCG-001), #E]nfo]==
H]% 4 (Lentimicrobium genus), SA149e} 4 (0lsenella genus), OFAUJEHYFE] 4 (Acinetobacter genus), 9
ZAZvle[HFE] 4 (Conservatibacter genus) Q& O] FO X Lol A MEly 3} o]ato] A xR thH] =)
Flex. HAEH, NA TFAAES] ol F7tH0] A& A (e 49), 9384 Aol B4 7h5e 2= 4

B
SebAu e Hebd Afe] AR Aoz AFWY, A, )T F Utk

w3 Jgxte] AESH G AlBmolA ZX[o} E(Rothia genus), YEZz[H ezl 2(A]loprevotella genus),
7x &, ofEXEH]S Z(Atopobium genus), [of-8vle]ja]s] =rt& 18 ([Eubacterium] nodatum group), ZFC]
o= ApFle] o~ 22 (Candidatus Saccharimonas genus), 22 BFEJE]e % (Solobacterium genus), <JE/%n}
oj4l~  Z(Actinomyces genus), FEZHBEZ©  &(Butyrivibrio genus), ZXEZDJH-LA &
(Conchiformibius genus), H"ZZaf~nml S(Mycoplasma genus), ZHZF 2 (Mobiluncus genus), #Jo/dzaf
2 (Weissella  genus), e ~zlE o} Z(Alloscardovia  genus), R ZFZEA2T Ao UG-
004(Lachnospiraceae UCG-004) 2. o]Fo]A & oA Ml &} o]ato] AA thxat the] &4 5 (ex. 4
=%, DNA SEAE9 o] HAaHY de A9 (E2 49), gad dslo] A 7153 oz oSsAY &
= g3d dglo] dAe Ao AA(HA, AA, guHE 4 Q).

w3 A AESE T} A golM Bl e/~ £ (Bacillus genus)o) HAEEA LE(DNA SEAE 2, 22
HO R 0(zero)) A5, g4 o] BA 7153 Aow oZsAY B gad Aslo] B3 Zlog AA
(A, AAl, 9u))gd = Q.

ek ydxte] AESHH P A golA AFfEEH]ol &(Scardovia genus), TJoFEZHIE (Diaphorobacter
genus), ¥ FHEBH 2 & (Cryptobacterium genus) O & o] Fo] A= oA MelE shi} ojito] AEHE F
$-(DNA SZ2H% &4)), g4 d3o] HA 75 Aoz dFsAY = gad dslo] st Aow AA

(&g, A, qu)Ed 5 3,

wowgel 9 ANFEA, A& B owEe 467) FF ARTE 27 olge] 2P AgE 5 v,

olggt  FAH  AAGEA  JoAA,  oldl  AgEHA o, ddE  upgkHsA  JE/ =yl
(Actinobacteria Phylum) % HFEJZo]fE]~ F(Bacteroidetes Phylum) %S AMgE

o] gsl= Waow B Had Asle] AHS 93 ARE AFstE WHe, A4
x3ste] FdEE AL F Uk

(i) IAgxt25y 29 AESY F4 AS2Z53H s DNAE FE3he A

(ii) 7] FF% 75 DNAd 17] o] 2] ol Zufe]s mA & So

2
o
[
i)
9
2
o
=
olo
>
)
e
A
B

(i) 7] =S I A 32
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[0203]

[0204]

[0206]

[0207]

[0208]

[0209]

[0210]

[0211]

[0212]

[0214]

[0216]

[0217]

[0218]
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(iv) 7] DNA ZZAE9 NIBAS E5to], AN x2am dE/xdlgalo} T (Actinobacteria Phylum) 2 Hf
g Z o] e~ F-(Bacteroidetes Phylum) W] AE-2] saf =

2 oie] o ArjFEel A, F7] A AESE P A5AA JE/ vl E]o} T (Act inobacteria Phylum)
W vl Z o] ] A T (Bacteroidetes Phylum)o] BAF it tiH] &4 F=F(ex. AE%F, DNA SZAHE 9] 9fF)o]
AAaEo] A= A9(Fe 49), g§3d Aol WA 7l Aoz oS3 ALY e g3d do] WAk A

A
ow AR, A, qv)E = 3.

SH4 F7F AlgoA BAIKeR Fot g zlolE
Hol= U]*ﬁﬁ;o ”‘:ﬂO}F’—, A7) e wAETS F dE/ v E]o} ¥ (Actinobacteria Phylum) 2 BFE]Z o]
>

Gl e~ E-(Bacteroidetes Phylum) W] A& 3Fake] 7 Q 3 (cut-off) S EZstE oA 2

|

A7) AEAREY EeE AESE 1+ AlsdAe e/ mylE2]o} #(Actinobacteria Phylum) 2 UlE]Z o] 5]
E|2 & (Bacteroidetes Phylum) T|AE S 7] ZE&d HALX gty vusts dAE o X383 4 o,
olo] AgE A =

2 ool A AAGH A, V] A dxa b vAES] o] T e A A9, ol FAXoR

ToF % % Benjamini-Hochberg(BH) 2 A4S F3l false discovery rate(FDR)<
B3 p-gko] 0.05 © 1gt}. == 5§ o]ZE t-7 4 (independent two sample t-test) HE: Wi
-3]EY U A& (Mann-Whitney U test)o & A3} p-3ke] 0.1 ©]d}, 0.05 ©]3}, 0.1 w]wk, == 0.05 vkl

st
&

p
[40
pok
|
o
d

A7) RLE(cut-off)=, BHAC &zl Aex Ax ozt TH7F Aol AREE ] Ao =

ol ==E F dom, o] AFEA ot dHE, RC F 4 (receiver operating characteristic

curve analys1s), Ay s udy gAY ;A = F(classification) &4, FAHEA]

(ANOVA) Hhg; AlE 4 w5 S84y 249, 24 EYE o3 A% 2udE, A 98284 (Kernel
B

=
principal components) A

A A M

Wy ow= EWZ (Markov Blanket) +#4]"¥H; RFE(recursive feature
elimination) HAJHl¥; d% = &k FS(floating search) EA1WMH; t7H A (t-test) EATUY; FlolAlH4
A (chi-square) ¥A1HM; Ay EY2~E(Random forest); IHTAE H2¥ mAl(Gradient Boosting
Machine) A9 €iegF; B o]E9] 2 o] xFo R o]Fojx = oA MYs o= el oz AXE

p o~
=49 5 9

A A AA e A, A7) AL Z(cut-off)E=  HE/x=HFEZ/o} E-(Actinobacteria Phylum)e 7%
7188031, BIE]Z o] HlE]~ F-(Bacteroidetes Phylum)2] 74%- 60611 AL EA o= st ALY = AUr).

2 ool A AAGHA, 7] FdRte] AESHY 7 AlRoA dE/ =g 2]o} & (Actinobacteria Phylu
m) e A=To] 7188 vwtd A, W Bl Zolg/E]~ F-(Bacteroidetes Phylum)2] A&%o] 6061 v+ 5,
i H3lo] vAY 7153 Aoz dFsAY e g o] whdt Aow AAH(AA, AA, Ju)Ed F

wodgel o AxgEeld, 47] WmE ol 4 ngse EANE AEE 5 vk 7] S vl

E-%%Q TooE AN, 1%%:&%@ Ao ojiEE wPAe} dxdA ZelE =t

A7) mlol g 2ulol g wAE F HE/-vlg 2o} F(Actinobacteria Phylum), HlE]Zo]djE]~ & (Bacteroidetes
Phylum), HEZ0]FE~ S (Firmicutes Phylum), A}7F2]BFE]2]o} B (Saccharibacteria Phylum) ¥ Bl Zo]r]
o} Z}(Bacteroidia Class)e] &4 F3o] AA thx ] 7FAsAL,

SR1 ¥(SR1 Phylum)o] HAEHA FAL},
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[0219]

[0220]

[0221]

[0222]

[0223]

[0224]

[0225]

[0227]

[0228]

[0229]

[0230]

[0231]

[0232]

[0233]
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FZaE el & EolE  F(Fusobacterium nucleatum species), e EZyol njgldlal~ Z(Lautropia
mirabilis species), Z#JE e} Wio]dlA]~ F(Prevotella nanceiensis species), XEFEZTAA of-L2-Z-2

=

2 F(Staphylococcus aureus species) L& 2EHEZFA Falnle]-¢~ & (Streptococcus salivarius
species)©] AZEE A,

JX294356_s £(JX294356_s species), PAC001345_s <£(PAC001345_s species) %+ ZzjHdgzl ZFd~

[e)
(Prevotella pallens species)o] HEWHA %S 4%, g4 st oy g237 2 93dxYL 7871
o2 HiE, 8§34 A e o daAdo] =2 uEAIX] AA/EAS] A% ARE AFstE YHS

2% ol

woae) ® vE Ao, B dge gy dsow odu: Huxel e Felw A
d

T4 Al mho] A RutolF wAES] &
S| HFEx Z(Haemophilus genus), Zel&2]7}del 4 (Granulicatella genus), &EFF=ofLfo] Zr}Ed &
(Lachnoanaerobaculum genus), HEAEZHEFZHA Z(Peptostreptococcus genus), FFCOQuFEz]S &
(Cardiobacterium genus), ©T]9a]*E] 4 (Dialister genus), <NE/FH} & (Centipeda genus), Z#E]BFE]Z]S
& (Fretibacterium genus), 2] XIII UCG-001(Family XIII UCG-001), #E]/n}o]=ZZH]2 3=(Lentimicrobium
genus), 24192 4 (Olsenella genus), OFAIH[EBIE] Z(Acinetobacter genus), R FAJZrRIE[UIE] 4
(Conservatibacter genus) Q& o] Fo|x|&= oA Aely s} o|ake] & o] AA thxat tH] Z718H7

,

ZxJo} &(Rothia genus), YEZZHeal Z(Alloprevotella genus), IM7x &, oFEEH]S> < (Atopobium
genus), [of-ElE]E)%] =tlE 18 ([Eubacterium] nodatum group), ZFCJUFREA ARZFg] Eil~ 4 (Candidatus
Saccharimonas genus), Z=ZUFEE« 4:(Solobacterium genus), NE/X=nfo]4]~ 4 (Actinomyces genus), “~E/
2/ H 2] © % (Butyrivibrio genus), =ZX]EZ0JH]S-~  Z(Conchiformibius genus), PlHZZFef2n) £
(Mycoplasma genus), HHZF~ 2 (Mobiluncus genus), #fo]dal & (Weissella genus), YEAFFEEH[o} &
(Alloscardovia genus), R gfZZ232FA]o] UCG-004(Lachnospiraceae UCG-004) 2.2 O] FO A& oA AEl
sl o)l EA el A4 ulEa div] AaskAY,

HRd 2]~ £ (Bacillus genus)©] HEE A A,

27F2EH]o} % (Scardovia genus), FJofEZHIE]  Z:(Diaphorobacter genus), 2 I HEHEHZZ £
(Cryptobacterium genus) &%= o] Fo|A|= oA Helg st ool HEHE 49, EHid Ao oy g~
A7F & AL S M= Ae® B, gid Agk U g Agde]l w2 I EAIA A4/ B

A AwE Agsts e A

B Eovhe AxgEeld, B ouge () J@AGIAHEYE BdY 4ESHY 77 Anziy
DNA(RNAE "

3 1 ¢ Adds 29 oS ©]83t9 PCR(polymerase chain

_‘
@
fob]
o
c
=
2
tlo
o
09:",
o
ol
)
]
!
=}
¢
i
tlo
&

{0

(iii) 471 PR At=9] AFEA S Fato] APxte] mlo|aZulolg HAE EAFTS AHEsta AAdlz=a(F
Aol f) AESHA 7 A|R) 3T mlo]aEHlo]le mAEY EA £Fo =4S

(iv) 2471 wlolagutels wAE F  JE vty glol F(Actinobacteria Phylum), BFE|Zo]mE2~ &
(Bacteroidetes Phylum), ¥ Zn]FeA E(Firmicutes Phylum), A}7}2]8Fe]2]o} §-(Saccharibacteria Phylum)
L= g Zojrjol 7F(Bacteroidia Class)d &4 o] A dlxa- ] FA3HAY

SR1 F(SR1 Phylum)o] #H&E %] ZA,

FZaE el & EolE  F(Fusobacterium nucleatum species), S EZyol njgldlal~ Z(Lautropia
mirabilis species), ZgJE e} Wio]dlA]~ F(Prevotella nanceiensis species), XEFEZTAA of-L2-Z-2

=

2 ZF(Staphylococcus aureus species) L& 2EHEZFA Falnle]-¢~ & (Streptococcus salivarius
species)©o] AZEE A},

JX294356_s £(JX294356_s species), PAC001345_s <£(PAC001345_s species) W+ ZgHgzl ZFdx F
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[0234]

[0235]

[0236]

[0237]

[0238]

[0239]

[0240]

[0241]

[0242]

[0243]

[0244]
[0245]
[0246]

[0247]

[0248]

[0249]

[0250]
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(Prevotella pallens species)®] AZEHA &S AS$ 7] IAdA7r gA4d d3ss 7
2 Aglo] e Ao dh)slE wA; 2

—|~
2
=
o
il
us)
o
B

(v) 7] 93a7F g3d A3s 71 Aer 34" Ze, A gad d3s Anste dAE x3st

i,
0%
i
%
)
-
o
>
il
fr
4z
)

wowgel E e AAgEeA, B oude () @b Y B
jad

(i1) A7 =3 DNAo| disle] Adls 1 2 AMdls 29 ZglolxS o] &3}o] PCR(polymerase chain

oA

o
~N
-
(@)
=]
2
i

(o]
o
ofi
M
i
o
offt
_OL
2
“
oo
)
o,
=
=)
o
H
fru
m
=
o
o
=)
o,
i
N
2
&
AN
o
24
iy
ol
ok,
K
ot

oz (7

(iv) 7] vlola=zulele nAE F JEIFA S (Haemophilus genus), Zefzel7lde} 4 (Granulicatella
genus), &glfFZwofi}fo]ZulFE 2 (Lachnoanaerobaculum genus), FHESEFEFTHAH2 2 (Peptostreptococcus
genus), FFOQHEFE 2SS & (Cardiobacterium genus), T e/ ~E % (Dialister genus), 4EFTF 2 (Centipeda
genus), ZzJE/BFE]2]S 4 (Fretibacterium genus), 2] XIII UCG-001(Family XIII UCG-001), #E]plo]ZZ
H]% 4 (Lentimicrobium genus), =AY} 4 (0lsenella genus), OFAJHJEBIE] Z:(Acinetobacter genus), L
ZA28lE]BFE] 4 (Conservatibacter genus) &2 O] FOX| = TollA] AEl® 3l o]ite] EA =Fo] AN Yx

o o] S7FskA

Z2]ol & (Rothia genus), YZ3ZeH )l 4(A4lloprevotella genus), TH7x %, OLEXH]S < (Atopobium
genus), [of->EE]2)%] =l 1% ([Eubacterium] nodatum group), ZFCJUFEA ARFF]ELf~ 22 (Candidatus
Saccharimonas genus), & ZYFE|2]8 2 (Solobacterium genus), <VE/=rlojx~ 4 (Actinomyces genus), E/
2]H]| 2] ¢ Z(Butyrivibrio genus), &ZXZEZn]HSA & (Conchiformibius genus), FP]HZZ&}An)
(Mycoplasma genus), HHZF~ 4 (Mobiluncus genus), o/ &2} 4 (Weissella genus), YEAFFEZH[o}
(Alloscardovia genus), 2 2FFZ23]2JA]o] UCG-004(Lachnospiraceae UCG-004) 0.2 o] Fo]z|= ToA A
H Bl o] EA el A xR v FHASHAAY

vlal 2]~ 2 (Bacillus genus)©| #HAEE A &7,

12 ap dp

27F2 & Hlo} & (Scardovia genus), Ljol¥ZHIE] Z(Diaphorobacter genus), % ZHEHEZE %
(Cryptobacterium genus) &2 o] Fo]2| = oAl Aeld sl o)de] HEHE ZS A7 Agxrt g3bd A
S 7 AeE AA (S, g3d o] @yst oz weh)shE ' 2

pud

(v) 7] 93a7F g3d A3ks 71 Aer 34" Ze, A gad d3s Ansts dAE x3st

W] glojAl, 4] A B, ok AR(ded A AmAl Fol) 2 e A Fo| xgd 5
glovt, olo] A A vt
EE, X owge gpd A%e] AnE A9 g A9 ARAl U@ wex S48 pEons,

(1) A 2R FeE A

=
(ii) A7 F=3 DNAo| disle] Adls 1 2 AMdls 29 ZglolxS o] 83}o] PCR(polymerase chain

_‘
@
o
(@]
Q
=
2
o
4
08(:"4
ofr
ol
£
_U
(@)
(=]
2
i
o
&
4
ol
ol

iii) 471 PR tb=o] AFEAS Foto] ddAte] vpolamnto]F s EAlFEs AEsta Az (4

(iv) A7 wlola=Zuloly wAE F  dE/wdlglglo} F(Actinobacteria Phylum), BFEJZo]GE]>~ &+
(Bacteroidetes Phylum), FZn]FZgl~ FE(Firmicutes Phylum), AFZF2]ElE]e]ol ¥(Saccharibacteria Phylum)
W= gl Zo]rjo} ZF(Bacteroidia Class)e] &) 0] AA 2 tiv] T42sAY,

SR1 #(SR1 Phylum)o] #H&TA] A,
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[0251]

[0252]

[0253]
[0254]
[0255]

[0256]

[0257]

[0258]

[0259]

[0260]

[0261]

[0262]

[0264]
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FEuE e EdoFE F(Fusobacterium nucleatum species), ©gF-EZijo} njgldlal~ ZF(Lautropia
mirabilis species), Z#JE e} Wio]dlA]~ F(Prevotella nanceiensis species), XEFEZTAA of-L2-Z-2
=

2 F(Staphylococcus aureus species) L& 2EHEZFA Falnle]-¢~ & (Streptococcus salivarius
species)©] AZEE A,

JX294356_s £(JX294356_s species), PAC001345_s <£(PAC001345_s species) Wi+ ZglHgzl ZFdx F
(Prevotella pallens species)©] AZEHA 25 25, g3d A3 X TAo g A2 BA 3= ©A .

=
(ii) 471 FZ3 DNAo thate] ML
reaction)S 83dle] PR AR S =
(iii) 7] PCR AHE9 AFEA S Ssto] HAAe] nfo]amutolg WAE EAFES AHEatal ¥ (4
Al A= A A=) rlolaRutel g WAES] EA o S-S Hlalske dAl %

(iv) A7) mlolm=zutol& nAE = FEGZA &(Haemophilus genus), Zetzel7ldal £ (Granulicatella
genus), ofFx-ofrjo]ZulF e 2(Lachnoanaerobaculum genus), HEAEZHEZFHA Z=(Peptostreptococcus
genus), ZFRHFE]2]5 % (Cardiobacterium genus), Cfe]=El % (Dialister genus), HE/FHC] £ (Centipeda
genus), ZZJEEE2]e S (Fretibacterium genus), &2 XIIT UCG-001(Family XIII UCG-001), @E[n}o]ZZ
H]% 4 (Lentimicrobium genus), SA149e} 4 (0lsenella genus), OFAUJEHYFE] 4 (Acinetobacter genus), 9
FZAZ8lE[UlE] 4 (Conservatibacter genus) Q& o] Fojx| &= oA Melw &} olAke] &) 5o AA thx

o o STk

ZxJo} & (Rothia genus), YEZZHeal Z(Alloprevotella genus), IM7x &, oFEXEH]S> < (Atopobium
genus), [of--ErE]E)+%] »=tlE 18 ([Eubacterium] nodatum group), ZFCJUFREA ARZFg] E i}~ 4 (Candidatus
Saccharimonas genus), ZZUFEE]+% 4 (Solobacterium genus), NE/X=nfo]4]~ 4 (Actinomyces genus), “~E/
2/ H 2] © % (Butyrivibrio genus), =ZX]EZ0JH]S-~  Z(Conchiformibius genus), PlHZZFEf2n) 2
(Mycoplasma genus), HHZF2 % (Mobiluncus genus), #fo/#2} & (Weissella genus), YZEAFFEEH[o} 3
(Alloscardovia genus), 2 gFZZ232FA]o] UCG-004(Lachnospiraceae UCG-004) 2.2 O] FO A= oA AEl
sl o) EA el A4 ulEa div] gAY,

HRd 2]~ £ (Bacillus genus)©] HEE A AU,

A7F2EH[o} 4 (Scardovia genus), CJofEZZHIE  Z-(Diaphorobacter genus), % I HELEHZE
(Cryptobacterium genus) O & O]FoX|= oA AMElE sl olio] AZEHE A5, gad A3l xsAd o
3 SRR BAEE WA

ok e Jdewvlgle]ol ¥ (Actinobacteria Phylum), EFE[Zo]djE]> & (Bacteroidetes Phylum), 3 Z 1]
2 F(Firmicutes Phylum), AF7F2/BFE]2]o} F-(Saccharibacteria Phylum), SR1 ¥ (SR1 Phylum), BfEJZojr]o}
7 (Bacteroidia Class), @&JEZFEx Z(Haemophilus genus), ZZo} 4(Rothia genus), ZzfEgl7ldal %
(Granulicatella genus), YZZgHeal 2(4]loprevotella genus), IM7x <, olEXEH]S& < (Atopobium
genus), [o]-$-eleje]] x=tl&E 1% ([Eubacterium]  nodatum  group), gl g wofLfo ZulFE &
(Lachnoanaerobaculum genus), FESEHEFH >~ Z(Peptostreptococcus genus), IO RS AR7la] Hifs
% (Candidatus — Saccharimonas genus), &=ZYFEE]e & (Solobacterium genus), FFHeulea]se &
(Cardiobacterium genus), <VE[xmlo]i~ 4 (Actinomyces genus), CJYe]~E <(Dialister genus), ZE/Z/H]
Ha] 9 Z(Butyrivibrio genus), ZXXEZn]H]$-2 2= (Conchiformibius genus), P]HZZFeF=ml Z(Mycoplasma
genus), AE/FCF Z(Centipeda genus), ZZJE]EIE]2]s S (Fretibacterium genus), %2 XIII UCG-
001(Family XIII UCG-001), #E]nfo]ZZnH]% = (Lentimicrobium genus), =A4]92F % (0lsenella genus), =7}
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[0266]

[0267]

[0268]

[0269]

SIHS31 10-2024-0095051

ZZH]o} 4(Scardovia genus), HHZEF Z(Mobiluncus genus), #Jo/de} & (Weissella genus), YZATFE
ZH]o}  Z(Alloscardovia  genus),  CJofZZBFE]  :(Diaphorobacter  genus), AHEEEHZS
(Cryptobacterium genus), OFAWEBEl Z(Acinetobacter genus), ZAJEHFEIBFE] 2:(Conservatibacter
genus), ZFZZ232lAlo] UCG-004(Lachnospiraceae UCG-004), BF&E{2 Z(Bacillus genus), #ZHFE2]S 7
ZdjolE & (Fusobacterium nucleatum species), eF-P-EZ 3o}l mleldla] > E(Lautropia mirabilis species),
2P Ea)l dao]d Al F(Prevotella nanceiensis species), ZEJHZFHAH o]-9-#-22 & (Staphylococcus
aureus species), SEHEZFA Haldla]-P~ F  (Streptococcus salivarius species), JX294356_s &
(JX294356_s species), PAC001345_s <&(PAC001345_s species) % ZZlH gzl F#=(Prevotella pallens
species) & o] FO] A= oA MER skt ool 7 Ul mAES xdete "bd A3 dE mpr(vho]l

) 2EES ATt

TFAHer B owyge Jdg/wdlyzjol ¥(Actinobacteria Phylum), BFEJZoO]rE]~ ¥(Bacteroidetes Phylum),
2o FH 2 F(Firmicutes Phylum), AF7Fe]Ble]e]o} & (Saccharibacteria Phylum), SR1 (SRl Phylum), 2F
gl Zo]r]o} 7Y (Bacteroidia Class), &lZZF2 & (Haemophilus genus), ZX/o} 4 (Rothia genus), Z2lEo]7}
g2l & (Granulicatella genus), YZZglHeal Z(Alloprevotella genus), IM7x %5, olEXHS %
(Atopobium genus), [o]--BlE]e]s] =& 1 ([Eubacterium] nodatum group), ©gfZ=olLfoj2nlgd
(Lachnoanaerobaculum genus), FEAEHETAA 4 (Peptostreptococcus genus), ZFCJUHEA AlZfa]Hufs
% (Candidatus — Saccharimonas —genus), &=Z5lEEle & (Solobacterium  genus), FFHulEE]S &
(Cardiobacterium genus), @JE/=nlo]4]= 4 (Actinomyces genus), Uf¥e]2El 4 (Dialister genus), J-E[2]H]
Ha]© & (Butyrivibrio genus), ZX/XEZnJH]-®2 % (Conchiformibius genus), P]HZZel2nl & (Mycoplasma
genus), HE/¥} 4 (Centipeda genus), ZJEJBFE[2]se S (Fretibacterium genus), 2] XIII UCG-
001(Family XIII UCG-001), #E/rFo]=ZZH]se 2+ (Lentimicrobium genus), =412} £ (0lsenella genus), =7}
ZZH]o} $(Scardovia genus), HHZEF Z(Mobiluncus genus), #Jo/de} & (Weissella genus), YZATFE
ZH]o}  Z(Alloscardovia  genus),  CJofZZBFE] & (Diaphorobacter — genus), AHEBEHZS
(Cryptobacterium genus), OFAWIEBIEl Z(Acinetobacter genus), ZAJEZHFEIBFE] 2:(Conservatibacter
genus), #ZFZZ232lAlo] UCG-004(Lachnospiraceae UCG-004), BF&E{2 % (Bacillus genus), #2HFE2]% 7
ZdjolE & (Fusobacterium nucleatum species), eF-P-EZ 3o} mleldla] > E(Lautropia mirabilis species),
Zg P Ea)l dao] Al F(Prevotella nanceiensis species), EJEZFFAH of-9-#-22 & (Staphylococcus
aureus species), SEHEZFA Haldla]-P~ F  (Streptococcus salivarius species), JX294356_s &
(JX294356_s species), PAC001345_s <&(PAC001345_s species) % ZZH gzl Fd=(Prevotella pallens
species)®E O] FO|A &= w(o]sfell A, 7 IO 467) T MAET'CRE AHFHolA JEE st o] T
AU AL HAE: AAE xsE, 934d A3 AdE 2AAE 2, Y] 2AES e 7 MAES

=
ol-&dh= HuH A g J|EE Al

®oagol o AN, 37 AR AE AACIAE 9 AADE, FAA FAL 4B AE AA
Pu 1 ER7 59 AREA gou), Aew 46 FF A7el mlAme] Soldel Zajeln], xzn kel
s e EAEE, e 2 Al AFHA gort, TAH ddz wwIed FA, FUIzd I
A 71 (chineric) AN o] Foizl FomRE Aud st o4l AU F govt, ool AFHA &
b, oeld B owne] TAH A AAFHAA, 37 AE AAE 2 VRS TEE F dE SolHa au
E oumA(EAEelE)E BA(SolHoE AMFE AY & A, oldF EH

g -

BAGrEeerels) we
FAY FRE 4 AR A2 FA8 A2 99t A8s a9 A
A

= 5] = =
e[ A] erot, & oA A7) Zjolw= wAIE S 16s rRNAE FE%E 4 U Zopolw el Y & Ut

w3 A E AE AAE, 7 vAES

AHE Zhssith. dElE fFUHAE Zaoln AE Fol Af
FARoZ 7]&ed 'S

A7 AE AA (S AADES FoI oA o]9 &9, A&, 4 4 AFE &olatA 371 Hste] A&
7}k ® A (detectable label)2 3EA] & 4= Qt}. & Eof, 7] A& 73 BX
ol 9 ®), &4 FA(ldd, Exvls FASAThobA], el EAdEolA]|, HEA|TholA], FA|H 2tolA]
S a-ZFF2 YA (glucuronidase), SI-ZZEATA, S2LHUF ofAdld Mol
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[0270]

[0272]

[0273]

[0274]

[0275]

[0276]

[0277]

[0278]

SHESE 10-2024-0095051
pEFEIATebA), Wabs EAGCIAW, ¢, 1, P R 7S, Y mA(AAY, Fepa, FEedsel,
FITC(fluoresein Isothiocyanate), =¥l (rhodamine) 6G, =t} B, TAMRA(6-carboxytetramethyl-
rhodamine), Cy-3, Cy-5, Texas Red, Alexa Fluor, DAPI(4,6-diamidino-2-phenylindole), HEX, TET, Dabsyl
2 FAM), 23 ¥XA], 38t ¥ (chemiluminescent) XA, FRET(fluorescence resonance energy transfer) ¥4
e w5 ZACAN, 5 % 2otk fAH, AVl AE7FsE 15 71" (substrate), HEA
(cofactor), A& = 3} Zt=d 4 o).

71 AE AAEE AAD B, AE, 54 % AT FARTH U AsE HEde] B4 £ ol
o = EAO]E(BCIP), YER

E 59, BAEA ¢F4d 22 lﬂrE]ro}zﬂﬂ o] &EHE Aoe, HERIZREIAEY X
&5 EﬂEE‘rﬁﬂv(NBT), U3 E-ASB1-3 ~ 7| o] E (naphtho1-AS-Bl-phosphate) 2 ECF (enhanced
chemi fluorescence) ¢} & Auk-3- 7]X]° olgste] AladS HEIT. FARA T2 Hrq] HSAITORA
7b ol ¥ E Agole FEIZUZE, otv|xddrtulE, tou| A, D-FAIH-, FA A (H] 22-N-H| o}
s UEHIE), daFd W ez, Fujx, dZH2 B A[eF(10-o1AE-3,7-T] o] =& A #| A}
7)), HYR(p-phenylenediamine-HCl % pyrocatechol), TMB(tetramethylbenzidine), ABTS(2,2'-Azine-dil3-
ethylbenzthiazoline sulfonatel), o-¥d@tjo}wl(0PD) ¥ YZE/Iolzdx} #o 7|2dS o] &3l A|1dS
AESIY.

®ougel 9 AxGElA, 4] B owwe] Hud A% Avg 7EE, B a5 6] FF VARTAA A
o s ol T4 vl viAZe AF AAS MEz, ¥4 el AR® @ FF = 1 olge] vE T
e L I =

2 ool o AAIGEA, 7] 2wyl gHikd A3 Adg 2AEL WAREAME 7|E(kit) B FH(chip)
2 AFEHe= AY F doy ol A=A &=t

A7) B odwe] Hiyd 3 AdE 7|Es, dgd FXE f3A 4 71E BE wdlg B 7E FRE)
W O FAAE FH7F EEHE AEx] Zon, Ad#|2 RT-PCR(Reverse transcription polymerase chain
reaction) 7]E, DNA % 7]|E, ELISA(Enzymelinked immunosorbent assay) 7]E, @z 3 7|E #y=

(rapid) 7]1E, MRM(Multiple reaction monitoring) 7]E, TIX¥ PCR(digital polymerase chain reaction) 7|
E = Az fxd" PCR(droplet digital polymerase chain reaction) 71EY 4 t}.

ZMJ A FHEA, 7] JIES A FRELNESS S fd Bed A 8aE e As

SALR s 71EY & A, G FELNS VIEE v fAAel digk SolHQl Zhzhe] =Zefolw
% A, zapolms b whA fAdAke] Sk el SolH 9l AdE JHAE Rl el =RA, F 7 bp
U= 50 bpel Ael, wmut whgrA stz oF 10 bp WX 30 bp o Aol 4 Qlrh. HFF tiEat(ex. Ul diE)
kel dat Aol Sol#Ql Zetolws e = Stk 7 9] A FHELNS VIES HAE FH OB
T oo AEE Aoy, whe SF (el R valE ske v, HSATE U] = (dNIPs), Tag-&
HefobAl Bl At aseh 2 &4, DNAse, RNAse AIA] DEPC-<=(DEPC-water), Wt 5& I 5 3l
EooE dERE, DM He sdey] g8 Bad A5 245 s AL 5HoE g VIEY & A
DNA & 71Ex 4 we o) gl sldahs oDNA Et &@ay7 2 S E = (oligonucleotide) 7} 2% o]
S 719, 8l FREA LRBE ARe] AR A, AA, 52 & XL 5 vk £F VjEe dEmd
(ex. UIF dlx=3) F734 v 19 e dldsts cDNA e S IFIULEEE L83 = 9t}
T vE dHEe, ELISAS 387 fls) dedt A5 848 s s SR s JIEL 5 v
ELISA 71E= wh7] wbiiddel] oigt Sol#Ql S =3hdh. I 7 vhA dide] tig Solid 3 3344
°of il thE WA digh WAk wkeAe] A9 fle AR, dIFE A, HEE A e AR
Aotk L3 ELISA 7|Ex ti&a @] Sl FAE 23 5 vk, 7 9 ELISA 7|Ex 234 @
A AT F A= A%, A8 EW, xA" 2z A, Ech(chromophores), &EA&(el: A<}

ol

AdFAelER) B 29 71d == Ao 298 5 sl dE 2d 5 THE 5 v

uk

EF, ¥ owge JEE Bac B4 M3T /14 L AFHA ¥e wNd 5 AART AFgE 9N vhA
e wAE S o AR EE gP9e wEE 4+ A
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[0280]

[0282]

[0283]

[0284]

[0285]

[0286]

[0287]

[0288]

[0289]

[0290]

[0291]

[0292]

ZIHSd 10-2024-0095051

wouge] o AxguHelA, 47] B oae] g3 A% Avg 7EE, A%d 2 Uy gyd A% dg
2 98 AR AT WPS WA YA e A 5 glen), ojd ABEA et

e, 2 outge gz e HelE AEsE 7F AlgelAe] mlolmEulold njAEe EA4 7 HARE ¢
Hoz ae wil g 7|t gHad 243 A 2dS o] gsle] gad Ao A oo Y3 ArE I5
s WA Tgshs, il st A8 9% JRE AFss PP EE A9 PEs Avan

2 g o] wld Ak o AA|FH A, B Wy 1r]|o] GAE ot gHad Aol s 93 AH AT
e Ad RS Aedd

(1) AFA(IHAAHZRE o8 BESH 77 ASZ5E DNARNAE 23ste 9u)E FEFste oAl

(ii) 47 53 wmﬂﬂ&ﬂ Adils 1 9 Adils 29 Zgo|uS o]§3te PCR(polymerase chain
reaction)S $383}o] PR AHES 538 WA,

mo
=
i
i
B
n
F‘{N
FU (3
>
i
QL
i

v
g
y2

(iii) 37] PR AHe] 442 Fsto] s|@te] vho] A= rlol

oo, 7] WAl Hy ke gHad Ag Aw 2doa wlo]gg2ulo]ld nESY] EA4 £ HERE W
T2 AEE = 9oy, AF 5o AU MR FETFES S (Haemophilus genus), Z X[} % (Rothia genus),

el e]Flel el % (Granulicatella genus), YZEZejH ezl % (Alloprevotella genus), TM7x <5, OfEEH]%
% (Atopobium genus), [o]--BlEJ2]] =Ul& 1% ([Eubacterium] nodatum group), ©EfZ=ofjifoZnl#d <
(Lachnoanaerobaculum genus), FESEHEFH >~ Z(Peptostreptococcus genus), ZOJoFEA ARFla] Hifs
% (Candidatus — Saccharimonas genus), &=ZY9tE]Ee & (Solobacterium  genus), FFHeulea]se &
(Cardiobacterium genus), <VE[x=mlo]i~ 4 (Actinomyces genus), CJYe]~E <(Dialister genus), ZE/Z/H]
Ha] 9o Z(Butyrivibrio genus), ZXXEZnJH]$-2 2=(Conchiformibius genus), P]HZZFeF=ml Z(Mycoplasma
genus), HEIFCF Z(Centipeda genus), ZZJE]EIE]2] S (Fretibacterium genus), %2 XIII UCG-
001(Family XIII UCG-001), #E]nfo]ZZnH]% 2 (Lentimicrobium genus), =A4]92F % (0lsenella genus), =7}
2 H]o} & (Scardovia genus), EYUEFA £ (Mobiluncus genus), o] &t & (feissella genus), YEZATIE
ZHJol  Z:(Alloscardovia  genus), rJo}EZHFE] 4 (Diaphorobacter — genus), IHEHEHZZ &
(Cryptobacterium genus), ©SFAUEYFE] <:(Acinetobacter genus), <ZAJEBFEIUFE 4 (Conservatibacter
genus), ZFZZAFEFA] UCG-004(Lachnospiraceae UCG-004), R wldle]* Z:(Bacillus genus) o2 o] Fo] %]
T oA Mg sy o] = ol BT EA F AEE 49T + Q.

el o ANelAE A4tz waete] Hed A8 Aol felud EAl FEE EhiE v
2ZA p-#<0.1& wEstE R AbY] 32719 nAES et

g o] A AAdelAe ZA tiZzad) Blaste] gad A3 XA fovg EAl FES UERE 1A
E2ZA p-3<0.065 WEsi= L—’Fi ZXxJol &(Rothia genus), TM7x <&, ofEXH]Z Z(Atopobium genus),
[e]-¢-8lefe]e] x=r}E 5 ([Eubacterium] nodatum group), HEAEZHETFA 4(Peptostreptococcus
genus), ZCjrFREA AlFFg]Eil~ 42 (Candidatus Saccharimonas genus), ZFUQ BFE|E]% <= (Cardiobacterium
genus), YE/x=nlojiA Z(Actinomyces genus), UlYe]~E < (Dialister genus), FEgHHZO £
(Butyrivibrio genus), ZZX[ZZnJH]-$-* & (Conchiformibius genus), WEJ#C} (Centipeda genus), =AY
2} 2 (0lsenella genus), 72X H]o} 2 (Scardovia genus), fJoldeF & (Weissella genus), FZAFFEEH]
o} 2(Alloscardovia genus), ZAEBFEIUFE] 2=(Conservatibacter genus), % HF& 2/~ 4 (Bacillus genus)
| AYES AT

2 oA, Y] WAl Y
(Stacked Ensemble)®Z o] Fo]%l

0 ore o

~ET E (Extra Trees Classifier), 9*+E-(Ensemble), = 2©e}7 SAE
o 2RE AdgHE shu o] ¢ o, oo AgEZA T,

Ed (Extra Trees Classifier)” & =2 #9323} (Extremely Randomized)¥
= Z F9F B4 AA7A ddol, 9y ﬁi]* o} Y3 Y E o]&sl] W

of 2 EAS IRt dxEF Efes Wy X Y2E H|F =7t w23 ek uAMsiA sov,
o Z l_§1_

Bootstrap MEH S AH83H4 &a AA 54 T d¥5 dHA *dE—“ﬁH wE B A g3t &, TR EA

wougeln, A7) Cesee)
AR
=4

A e e

R
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[0293]

[0294]

[0295]

[0296]

[0298]

[0300]
[0301]

[0302]

[0303]

[0305]

[0306]

[0307]

[0308]

SIHS31 10-2024-0095051

2 olg3l WHHA RV TS 1 FoIN Ao BB Aeste Wl
g zgstel Yo RUR AN P

2 ol A, A7) “FdE(Ensemble)” & o] 79 E =2d
=

[e}
=
=

v}
o0
% o

o] gtt}. Test dlo]E ol i3l
Hog AMESlH | Tree 7|9 22 (Boosting,
e} O

=
o
=

[
)
[
fr
pady
tlo

2, weak classifier & Z¥3d}o] strong class

oJA(dS)E sHE7] 98l overfittingo] 2

Random Forest)& A5 ARGt &, FES 718 42

BES AAF(overfitting) FHa A7 low, 7 2P Adso] 2 <k s )
= H

P 5 Aok, AR AE) fPe AFH

i

rr

!

12

o

N
Hor

el

[e] e}

we Kore Lo
1)
ol
2
>
oz
N
[
=
oY
o
o
iliA
%)
«—r
o
o
Q.
I
A
<)
5
w
I
8
=5
e

Bl
Ak
i}l

2 oagol A, Al WA g 7)dke] g3bd Ag g RdoA gabd A3e gadyds, g93dygS, 8
o AR g7 A olgdT, HHHe T35, gude AA, gHide HYA AW, AT G, € 5
A 35 &F4-F(idiopathic condylar resorption, ICR)S.Z o]Fojz Fo7HE XMElg s ol dd 4= dar,
= Ao}, ol AgEA] =Tk

&b Hd =l ot , 80 WA 100 %, 80 A 95 %,
80 WA 90 %, 80 WA 85 %, 80 WA 82 %, 80 %, 81 %, W= 81.82 %Y 4~ Ao}, ol AFEHA F=t}.
A A

2 24
AAld 5 Aol ofs) i drge] gl

14
ol
o Mo

o
)
i
py
o
o,

ol
ol
N
o

ol
ol
o
2
ol ol
i
rlr
w L
e,
HE

ol
ol
N

H9d pAge o 2 oz A
2 ARsgen, AToe A4 JFe Hud BAPS Swan] AM ANAelx Bude 2Rag @
5 & Agolt}

Elole A tiil 589 o] YA £3 W] (draining method) & 53|
H

pAe DRk velg goln g
] Ao

2. DNA 5%, 16S rRNA A& (NGS sequencing) & AEA RS £

FastDNA® SPIN Kit for Soil(MP BIO, Cat. No: 6560-200)2 A|ZAte] A He] whe} Alg-ahe], 58] el A%
7t FEEH AT

PCR ZZ 2 16S rRNA FHxte] V4 o9& gHo7 3= 515F(5' -GTGCCAGCMGCCGCGGTAA-3') 2 805R(5'-
GGACTACHVGGGTTWICTAAT-3') Zglolw& ST, Z=Z AL 95TA 38 B¢k 7] WA 3, 95TA
30% FoF WA 55ToA 30% 9t Zatolw] AZF, 72°CoA 38 FF AF wAle] 2557 AT 72TCA 5
2 o HE 9% AR FyEAn.

Q

Nextera XT Index kit V2(illumine, Cat. No: 15052163) glolBejg] &H]E 2ddx Zglo|w=E
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[0310]

[0311]

[0312]

[0313]

[0315]

[0316]

[0318]

[0320]

[0322]
[0323]

[0324]

[0325]

[0327]

ZIHSd 10-2024-0095051

HAES AT, PR AHe2 1% op7k=2 A d7]g5S ol&ato] &1t Gel Doc Al=HlollA A1Zbstsdint. <
Z A28 HiAccuBead(AccuGene, Cat. No: ACNO1.50) 2 AAEATH. T3 Fxo AAH AH=S 37/ Roxw
HiAccuBead® #2 T (M EA AH=)S AARY. =F AZEES EH8aL A2zAre] A3 @t Illunina
1Seql00 Sequencing system(Illumina, USA)< AR&3to] ol ibA™ #8tA9(Seoul, Korea)olA A|AEE 3
ot 2= B4 A (Chunlab) o] A=drs k5= Z3E<0 EzBioCloud 16S 7]RE MTPell A <=3 & A},

3. B4 &4

A% (ChunLab)®] EzBioCloud® Zg#1¥ HolE]E R(version 4.0.5)% o]&ste] ®Asgt. 43Ty =
(relative abundance) #4]& "dplyr", "reshape2" 71X 2 A4 FHZ=7F 1% 272 nAE £3S AHs)
o] "ggplot2", "ggpubr" HIIAE AFHE AlZESATE. b (diversity) 249 A, AR EAo=
v G a-thdd (a-diversity) A5+ "ggplot2", "ggpubr" H7|AE AH&3ste] AE AlZbstetiow, HE-

kA (B A== "ggplot2", ‘'scatterplot3d" HIIAZ Algsle] AXRS A|ZHEEFQATE. false discovery
rate(FDR)= 3}7] =8k 1o 93 2t&HAY. 59 o3 E t-7A4 2 Benjamini-Hochberg(BH) 1w AS 53|
false discovery rate(FDR)S HAZ p-ZL(3}7] 4782 2 HF)S o] 83}o] "reshape2", "rstatix" | 7|A =

st masglon, o B FANCE fold VAR THL AU,
(584 1)

FDR = $1%4d (false positive) /{1 ¥ + %A (true positive)}

WA p-Fh(adjusted p-value) = 7159] p-3t X (AA p-zke] F/71F9] p-3e] LEx+ A

A
2

A7) 7 2004, 719 p-gk < AW p-gk(adjusted p-value)

Hade A 144 dixzdt Alololl A AABE TAASRE {3 ApolE Hole AR IF2 "stats" 7]
Az 2A2E 3AFAE Fdst, AT FAASE o3 nAE RS AL, o5 7|WeR
"pROC" | 71A| 2 ROC(Receiver Operating Characteristic) curve® WHE3l AUC(Area Under the Curve)2] #tol
7 & 2E¥e AES Y. B2 e 9 (variance inflation factors, VIF)< "car", 2ZH](odds ratio)&
"moonBook" I 7|AE I AINE =EFSISUTE.

AN 1. TAE 73 B4

1-1. A& EH = (Relative abundance) &4

ZF 58719] B} AT A 1043709] F(species) E 24712 & (Phylum)ol &3t vAE & AEI0. 93
2o FAA(TMID) 3 A4 ZE(HC) oA 22 At d FX = (relative abundance)”} 1% %3¢l & (phylum) 3}
L (species)S ERIste], o5 g2 2 12 YEH RS & la WA £ 1ddl HERNSIH.

la ¥ = 1bollA H+= wpe} o], E(phylum) M= Proteobacteria’?t 7% thxTollA 25.53%, €3
A SEARTto A 27.56%% Relative abundance’} 71 B2 H|&S A5l om, 1 Yo 2= Firmicutes’}
A izl A 23.00%, €3] Sxbtoll A 25.21%, ActinobacteriaZt A% tiFatolA 18.97%, €A

T

e}

o oxl o M1

2} atoll A 19.10%, Bacteroidetes?t 37 WhZa-ol| A4119.26%, BlaHA <l dxptoll A 17.45% Pow, o|5o] Ht
86% o]+ A stE F& E(phylum) o] gltt.

T lc ¥ & 1dollA R kel o], F(species) FwollME HAAATNA 22F0] He vAE £ 68%
oS FAPeH, G diEzTelA 19F0] Hit HAE TR 0% o)/dS FAAAY. o] FolA H 5% ©]’F
S FAEE £&, "HaAEAdo| A Haemophilus parainfluenzae group, KV831974_s group, Neisseria subflava
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[0335]
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[0339]

[0340]

[0341]
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group®| o, A tZato| A= Haemophilus parainfluenzae group, KV831974_s group, Neisseria subflava
group, Prevotella melaninogenica$itt.

1-2. AdA FTFE} &2 vAEE 5, 28 23T B AN EITAAT dEdE WA E 7

AA FEE=7F 19 ZFojHA HybdAq A A& nAE FHS F(species) oA+ Fusobacterium
nucleatum group, Lautropia mirabilis group, Prevotella nanceiensis group, Pseudomonas brassicacearum
group, Staphylococcus aureus group, Streptococcus salivarius group®] $1t}.

AE FHEZ7F 1% 23o)HA A gzTdAw AE5d vAE £HS w(phylum) FolA= SR1eIla, &
(species) oA+ JX294356_s, PAC001345_s group, Prevotella pallens$ith.

7] 12 AU FHE> 19'E RS, g3d9 (WD) e A g2 (HO) A RE Sojdqo =
AEd 1AE 1S 47 E(phylum) 2 F(species) 2.2 F-H3}e] UEhdH Folt),

F 1
AE 27 94 23+ €9 MAE +3
& (Phy lum) g4 AT (TMID) -
A4 diz2+HO) SR1
Z(Species) gHaAdA A (TMID) Fusobacterium nucleatum group, Lautropia

mirabilis group,

Prevotella nanceiensis group, Pseudomonas
brassicacearum group, Staphylococcus aureus
group, Streptococcus salivarius group

ARl ) & (HC) JX294356_s,
PAC001345_s group,

Prevotella pallens

1-3. A (Diversity) &4

Fo] FRLE FAuels= X xe du-thokA (a-diversity)e] ACE, Chaol, Shannon, Simpsond EAH o2
olu| gk =}o]7} FRJAIFAJTHE 2a WA = 2d #x). AT = 2a ¥ = 2bolA] BE ule} ol
AR A B FTol ol Id& eSS mEste] HHE Fo ARE ugoz Fo s
richnessg& F43= ACE®} ChaolollA, B#HHES 3xjro] AAF xR 1, 3AREHY F977F Jdlde=
ool HAsh= AL FAE 5 US .

Alg g O30 gdds dosts Axd HE-TYAA (B S, AESHY #3& vusted AMEEHE ARSA
el UniFracs &3 = Rom, F23x A (Principal
Coordinate Analysis, PCoA)oll A &<eH R-oJujdt ZJol7t ¢l Aoz Edxr).

AAl 2. SolF v AE HE

2 HaAEY AT G 2T AloldlA FAIHoR
(independent two sample t-test)o & 313} aL, e
T F A AES AEeY Y.

A}

Holt WARS %Y oHE

3 HAEE FoAE Eo|don nlARA 7

O,

: o e, &(Phylun) FFolA "H3#Hd9 ST} A izt AbolollA
frojgt zolE YEtdlE HAE oo digk 54 9 A4 dolHE ¥udoR vkt d7] & 204 g9l
g uvpe o), FE(Phylum) FFolA Actinobacteria, Bacterioidetes,  Firmicutes,
Saccharibacteria IM77} p-%ko] 0.057| e 2 f-ou]|slt zpo]E ety , ¥gtoluE} FDRS A= BH WA S

T3 U BAE p-#t= 0.05 Hvte 2 {ofgk xpolE YERNJTH(E 2). 7] E 20 7IAE i (Phylum) o] v
HE FHL p-value?t FDRS H A3 adjusted p-value EFoNA F93F 2o]E JepdS old 4 ¢
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* 2
EHHs HA(EEAA) p-3k* BAHE p-Fk+
AN g7 gAY AT

Act inobacteria 8150.39 (2554.87) 6064.07 (2202.74) 0.0015 0.0209

Bacteroidetes 8278.23 (3294.20) 5541.81 (2503.25) 0.0007 0.0209

Firmicutes 9881.42 (2442.96) 8003.04 (1969.72) 0.0020 0.0209

Saccharibacteria TM7 2536.68 (2062.59) 1205.59 (1294.12) 0.0044 0.0339
o asd ARl e
7] ® 38, B o Soldow M¥E | ZH(Class) F=ollA 8HAHEYG a3y AA dEza AlololA &
gt ol & YEh= mAE o did 54 ¢ B/ do"HE vudozr vehdrh. 7] & 301]1 ghelst
g &= vke} o], A (Class) TN BacteroidiaZt p-#kel 0.05 w|Fro 2 {ou|gh xfol& UrE‘ﬂHU% —'i‘i‘?i
olyeg} FORES HASH= B A4S &3 U= RAE p-gt= 0.05 ¥|Tre 2 {FoJdt 2ol& YEPNITHA 3). 3
7] % 39| 71A¥ Bacteroidia 7F(Class)®] "JAE #+H 2 p-value®} FDRS X A3 adjusted p-value E—roﬂ/ﬂ
o3t 2ol & YElES #ld 4 .

* 3
EHHs HA(EFEAR) p-3k* BAHE p-Fk+
AN g7 gAY AT

Bacteroidia 7726.84 (3334.83) 5044 .85 (2554.93) 0.0011 0.0483
0 a5 AR oA BHEH
B8 p-gte] 0.05 H|vtez AdHEE wAE 7 FEEe £E vt A3E T 59 Yeggler,
Actinobacteria, Bacterioidetes, Firmicutes, Saccharibacteria TM7, Bacteroidia?} 257 5ot B4 3t

Aol A A ezt A4 dEds S99 + v

A 3. & e wE, I 5] FHod JARH

S 773l Benjamini-
#AdA FAT Alolddl FAHLE folgk Afol

2qsglom, A48 AR

nE
o
ot e
<

N %
O
N
-
ol
ol
Jl
o2l
o ox

NS
PN
:
:Jd
i

7F v Ul*ﬂ%L

2A2E FAENoR NAYEFE =1 (0dds ration) 9t ZF o Alolol] BAIH R {23 Aolrt U mAE
TS AWslar, AUC(Area Under the Curve)E Fato] gk of|=Ho) %

W 2428 3|AEX M= Actinobacteria, Bacteroidetes, Firmicutes, Saccharibacteria TM72] p—%kol
0.05 Weto g f9o3t AxES JepHATH(FE 4). Actinobacteria’t 1 Z71E uwjnit}h gdddo] A= 9

ro
" o

r:i o,
Mo o f e o

0.993u7} ==, 95% A7+ 0.9989~0.99980|t}. Bacteroidetes’t 1 =71e winjt}h €& A
AL 0.9996 71 HH, 95% A2 F7HS 0.9993~0.999901 Tk, Firmicutes?t 1 Z7}8 wjnit} €abd o] A
1912 0.9996817F H™ | 95% A1F]G7H2 0.9993~0.99990|t} . Saccharibacteria TM77} 1 &7Fe winjt} ©
Aol A= oYL 0.999587F W, 95% A FFFE 0.9992~0.99990|t}. Bacteroidia?t 1 71E winjc}
A A= AL 0.9999u)7F =, 95% AF]FF7He 0.9997~1.00000]th. d}7] F 4%, £ T4, E

A

=
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Aol FES mAE QRA(A)LRA BolHor Ay mAETHe did v 22Xy A8 A9%E
BN
I 4

AT OR CI(2.5%) CI (97,5%) D-%k*

Act inobacteria 0.9996 0.9993 0.9999 0.0044

Bacteroidetes 0.9997 0.9995 0.9999 0.0028

Firmicutes 0.9996 0.9993 0.9999 0.0054

Saccharibacteria TN7 0.9995 0.9992 0.9999 0.0112

Bacteroidia 0.9999 0.9997 1.0000 0.1350

SES P B R

b 2AAE AR M= Actinobacteria®t Bacteroidetes®] p-Fkel 0.057|RFo 2 93 AnZ Yel
(3 5). ActinobacteriaZt 1 Z7}sh wimjt; gbdge| A= AY2 0.99387F ™, 95% A
0.9989~0.9998°]t}. Bacteroidetes7t 1 57+ winity gy o] Zef= 142 0.9996¥17F =™, 95% A1#] -
7F2 0.9992~0.9999¢|t}. Firmicutes’t 1 571k wjwit) g aAd o =z E]—E o1 1e 0.9998M) 7} =W | 95% Al
TZHE 0.9994~1.00010]T}. Saccharibacteria TM77F 1 &71sk wjwit) Blabd o] del+= <19L 0.9995871 &
™, 95% A FF7FS 0.9990~1.00000|}. Bacteroidia’} 1 57+ wjwjt} g A A £ 1.00019)7}
=, 956 A1E]F7He 0.9998~1.00030]th. EAREF Q1S BF 10 o]atE theEidAdel e gEe] Ak, &
7] % 5+, B UHA, HHdPe dFS vAE RI(A)EA FolHor Add mAELFA dg o

242 F9A A%g ehad,

mﬁ
S&
i
o
rﬁ

Z5
EZHHT OR CI(2.5%) CI (97,5%) VIF* p—3k=
Actinobacteria 0.9993 0.9989 0.9998 1.8176 0.0033
Bacteroidetes 0.9996 0.9992 0.9999 1.5455 0.0084
Firmicutes 0.9998 0.9994 1.0001 1.2083 0.2036
Saccharibacteria TM7 0.9995 0.9990 1.0000 1.2423 0.0729
Bacteroidia 1.0001 0.9998 1.0003 1.2558 0.6026

s ag AR A e

o

T oE ZA A Actinobacteria % BacteroidetesE Z3 3}

g 3k
m@giRWJJM>qamMauME6 A2), AUCTE 0.9130.2 Adh o= o] oy
]

AE3te], olE& = &
olstg o, AL Zk(cut-off value)©] 7188(Actinobacteria Phylum), 6061(Bacteroidetes Phylum) & W W
w9t Eolwrl Hurt B8 RIS TH (U E = 93.5%, Eo]% = 85.2%).

A 4. E§HE F3 S 93 HAl gy 7Y L&

4-1. BAA EAS 53 g4 F8 Ao vlo|enlA AA

Q

ly idiopathic condylar resorption, ICR) 3=} 7193 A4 dZ* 31H o ZHE EdS A
sk =, A7) A F AAld 19 7AlE wHeR AdE AA vAE Z(1947)) el g FREe &
ZIgko 2 ICR bt g4k iz AtolollA] BAFo R Fosk AolE Role HAES 5§ olqd t—-HdAYW
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H(independent two sample t-test) ¥ @W-3EY U HA (Mann-Whitney U test)oZ &1}, thFst A}
BE JAAME Eoldoi vARAN 75T F JdE AES AEIGT. ol A¥st 1027 2 vAE +H
19471 tde= A8 A8 Fd3t3om, o5 dolg Fx& X 7d YESIH.

59 ol i t-FAYY 2 W-3EY U AAUYHEE S p-#<0.05 WS TEA7|= HSE AEEgien,
I Ay & Ba(F¥ oy t-gAAH) Jebd wiel o] Rothia, TM7x, [Eubacterium] nodatum group,
Peptostreptococcus, Candidatus Saccharimonas, Cardiobacterium, Actinomyces, Dialister, Butyrivibrio,
Centipeda, Alloscardovia, B Conservatibacter % (genus) A2l F=Fo] F2vdt xfo]E YeERNAIL, gb(
-3 EY U AAYH) ekl wke} Fol Rothia, 1IM7x, Atopobium, [Eubacterium] nodatum group,
Peptostreptococcus,  Actinomyces, Dialister, Conchiformibius, Centipeda, (Olsenella, Scardovia,
Weissella, Alloscardovia, Conservatibacter, 2 Bacillus %:(genus) M| F=5Fo] F2oudt zo]E YERY

At

WS, p-#<0.1 WS wEA|E WeE M A, & 9a(5H ol E t-AFWH) el wiel 2ol
Haemophilus,  Rothia, Granulicatella,  Alloprevotella, Th7x, [Eubacterium]  nodatum  group,
Peptostreptococcus, Candidatus Saccharimonas, Solobacterium, Cardiobacterium, Actinomyces, Dialister,
Butyrivibrio, Cent ipeda, Lent imicrobium, Olsenella, Scardovia, Weissella, Alloscardovia,
Conservatibacter, 2 Bacillus 4 (genus) A2l o] fFoudt xfol& Yelar, 9b(W-FEY U AW
ol vebd wke} ol Haemophilus, Rothia, Granulicatella, TM7x, Atopobium, [Eubacterium] nodatum
group, Lachnoanaerobaculum, Peptostreptococcus, Candidatus Saccharimonas, Actinomyces, Dialister,
Butyrivibrio, Conchiformibius, Mycoplasma, Centipeda, Fretibacterium, Family XIII UCG-001, Olsenella,
Scardovia, Mobiluncus, Weissella, Alloscardovia, Diaphorobacter, Cryptobacterium, Acinetobacter,
Conservatibacter, Lachnospiraceaec UCG-004, 2 Bacillus % (genus) Al o] Fv|gk Zfo]& YERHA

tholojigj o Alztstste] p-%k<0.05 MI¥kQl A9 = 10¢] YERHRLAL, p-#t
(3]

52 olgdtel HEd WE Aol U 1A Y mag Adstan.

W= Ho]E]S train data @ test data = 9:1 H]&E B3P, oW, train data®} test
data W9 A7 dxa7 A% HEX o2 FAEH, A7) train datays 2EES H58lE dlojEo]al, test
= e 2 AE3h= dolg ot
dlolg 2 ¥ train datao] th3}e] SMOTE(Synthetic Minority Over—sampling Technigue)Z % -83}o] H-Z3l
o

S oversamplingdste] Ao AME 9} FLIA THEJT. A7) MOTE A 2]¥® train data®
o] &3t HA o HIEE AU RS =33 o, test data®R HFT HS3SH.

=90 H=x
vl g HEHe

O A3, ® 12 YA = 140 yERA wle} go], dxEd Eg(Extra Trees Classifier)(= 12), A&
(Ensemble) (% 13a % 13b), 217 AFE(Stacked Ensemble) (%= 14)9] 37FA] #Al #)d R oA test
data®] e J&x7} 80 % olFe® YEhve AS 1353

S}
0

FAHog A~EF EF(Extra Trees Classifier) B@e] AL p-7<0.058 w=E3t= S5z 294
on, &= 12¢ vEbdl vhe o] train data St (accuracy)7t 0.93860.% UEREOM, test data HE=
0.81822 LJER RS Folstelch,

’3E (Ensemble) R&o] 79, test data BE=7 v2 EFHUOW, p-31<0.1 H p-#t<0.055 77t w3}
v WS ER Edye 29, & 13a % 13be] YERH ule} o] BT test data®] FEFE7F 0.81822 JERG A
< gl

2~Ef7] 9FAFE-(Stacked Ensemble) E 2o Z9-, p-#<0.05F WtHel= WFLER Rdds o 8458 1WA
wEAHE et A E(GBM(Gradient Boosting Algorithm) =& 174, ‘ﬂﬁi‘/l(Deeplearnlng) =2d 17H,

DRF(Distributed Random Forest) =4 271)S wWEl(meta) St AlAA HE AxE =&Fs19v. 2 A,
140 YeRH wRe} o] train data BFEE 0.9386, AUCE 0.962646°]%1 01, test data FEEE 0.8182=
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A& B0y MYe oAF A% Ao}, B wye] Hat &Rk B4 44L& A A 2wy
o 7168 Abgolnt BEAY EAL MASA @aA tE pAHe FuE 44 Mol sbsarks AL ol
& 5o Aol emw olgelA] %% AAdEE RE WelA dAHel goln @RAe] ol Row

Phylum

Relative Abundance (%)
& 8

§ =

Actinobacteria

Bacteroidetes

Firmicutes

Fusobacteria

Proteobacteria

Saccharibacteria_TM7

SR1

RN
Relative abundance (%)
TMJD HC

Actinobacteria 19.103992 18.970043
Bacteroidetes 17.458689 19.267588
Firmicutes 25.212416 22.999024
Fusobacteria 5.444165 5.216533
Proteobacteria 27.560831 25.525039
Saccharibacteria_ TM7 3.798046 5.904122
SR1 0.000000 1.697350
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¥ &5 2

Relative Abundance (%)

Species

(=]
=
-

Actinomyces odontolyticus group
Atopobium parvulum

CP00T496_s

Campylobacter pinnipediorum group
Fusobacterium nucleatum group
Fusobacterium periodonticum group
Gemella haemolysans group
Haemophilus parainfluenzae group
KVB31974_s group

Lautropia mirabilis group

Neisseria subflava group
Porphyromonas pasteri group
Prevotella melaninogenica

Prevotella nanceiensis group
Prevotella_uc

Pseudomonas brassicacearum group
Staphylococcus aureus group
Streptococcus pneumoniae group
Streptococcus salivarius group
Streptococcus sanguinis group
Veillonella dispar

Veillonella parvula group
JX294356_s

PAC001345_s group

Prevotella pallens
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Relative abundance (%)

TMJD HC
Actinomyces odontolyticus group 1.999309 2.501239
Atopobium parvulum 1911916 2.263608
CP007496_s 2.231385 3.709663
Campylobacter pinnipediorum group 1.857427 1.788798
Fusobacterium nucleatum group 1447764 0.000000
Fusobacterium periodonticum group 2.661817 3.124859
Gemella haemolysans group 1.182084 1.261656
Haemophilus parainfluenzae group 7.206848 6.822584
KV831974_s group 9.026470 9.737743
Lautropia mirabilis group 1486735 0.000000
Neisseria subflava group 9.722699 11.148359
Porphyromonas pasteri group 1.665324 2.632105
Prevotella melaninogenica 4.208526 5.030032
Prevotella nanceiensis group 1.282778 0.000000
Prevotella_uc 1.517071 1.486748
Pseudomonas brassicacearum group 1.050702 0.000000
Staphylococcus aureus group 1.161898 0.000000
Streptococcus pneumoniae group 3.941562 4718072
Streptococcus salivarius group 1.128644 0.000000
Streptococcus sanguinis group 4.299186 2.801336
Veillonella dispar 3.981817 3.881673
Veillonella parvula group 3.318025 3.739320
JX294356_s 0.000000 1.012914
PAC001345_s group 0.000000 1.730836
Prevotella pallens 0.000000 1.128613
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Variable Control(n) in Control{Mean(SD)) LR 1 t-statistic p-value Significance

Variable Control{n) ) ntrol{Mea [ atistic p-value

Variable Control{n) ICR(n) Control{Mean(SD))
= 71 : .

ilus

4717)
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Variable Control(n) ICR(n) Control(Mean(SD)) CR(Me:z ) t-statistic p-value
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Accuracy AUC Recall Prec. F1 Kappa MCC TT (Sec)

v ExtraTreesClassifier

ExtraTreesClassifier(bootstrap=False, ccp_alpha=0.0, class_weight=None,
criterion="gini"', max_depth=None, max_features='sqrt',
max_leaf_nodes=None, max_samples=None,
min_impurity_decrease=0.0, min_samples_leaf=1,
min_samples_split=2, min_weight_fraction_leaf=0.0,
n_estimators=100, n_jobs=-1, oob_score=False,
random_state=42, verbose=0, warm_start=False)

Test data accuracy : 0,8182

Model Accuracy AUC Recall Prec.

0 ExtraTrees ifier 0.8182 | 0.8571 1.00(

10-2024-0095051
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P-value <=0.1 data

True Label Predicted Label
Cantro ICR
ICR ICR
ICR
ICR
ICR

ICR

Control
ICR

Control

Best model : Ensemble
Accuracy : 0.8182

EHI3b

P-value <=0.05 data

True Label Predicted Label
Control Control

ICR ICR

ICR ICR

ICR ICR

ICR ICR

ICR ICR

ICR ICR

ICR ICR

Contral ICR
Control ICR

Control Control

Best model : Ensemble
Accuracy : 0.8182
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aue  logloss aucpr mean_per_class_error

=

results predict Control
Control ICR
ICR ICR 0.065565 0.334435
ICR ICR 0.006300 0.993700
ICR ICR
ICR ICR
ICR ICR
ICR ICR
ICR ICR
Contrel Control

itrel ICR
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