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A7) RANAL G AA S welo]l EHeke gt U4 Anel wek Y] ohdde] 24 beye et

WAE Tk vlolamntele e BAste 1A S R o]gd 2 oS uy
AT 2
A1gel de) A,

A7 714 g5 EE2 LR(logistic regression), RF(random forest), XGBoost(extreme gradient boosting),
SVM(support vector machine) = GUIDE(Generalized, Unbiased, Interaction Detection and Estimation) %
Aol shfel vlolamrlol &g BAeE JA St RS ol &d 2Ab oS W,

A7 3

ALl gloiA,

7] BARAE ) e MET 22 9 A4FAY 2olE o QHwn, 4] RFT FA % ] A4F
2 Qeetis vholozutel £ BAek: V1A g wAS o] §F 24 o

A% Aol 7] A S mdel o
= n
=

A7 71A) 8t 228 GUIDE(Generalized, Unbiased, Interaction Detection and Estimation) X &lo]ar,

7] GUIDE B9e 47 kel 4§44 dolg Fem 25t FE w5 3@ 47 nelazilels 4w
ol v 2ol ool met w71k st ool AN w=E wysHe vholamute] &8 #4)
&

Adddel ol

A7) B9 nm|AELS Gardnerella vaginalis, Lactobacillus iners, Peptoniphilus grossensis 2

Lactobacillus gasseri® X3l vlo]azulo] S B3t 7/ &% BdS o83 24 oF Wy,

3796

HgAe] BES EA sk 853 mlojamnte] & ARE JEvs AHAA;

A7) wlolARutolg FHEE B8t 24 Vs AS EREE VA g5 BRES A AR 2

}7) wolamutelF FRE A7) 717 Sk Rdol A§stal, A7) gy mdo] E¥ste gk WA FRe whet
&7 WdArel 23 Tbe S Sk AAEAE 2dehs vlolAaRulolaE st 2Abe ASehe w4
&+

i

A6l Aol A,

71 71A sk Bl LR(logistic regression), RF(random forest), XGBoost(extreme gradient boosting),
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SVM(support vector machine) % GUIDE(Generalized, Unbiased, Interaction Detection and Estimation) %
Aol ]l wle] AR ulo] 58 FA st ZARS A See B4 A

R

QAL B7) MAT $2 L 47 AFAY o 37 A §% wele] ¥ Qeishs volaz ol
T,‘Z_L 2

A7 71A sk a2 GUIDE(Generalized, Unbiased, Interaction Detection and Estimation) R @o]il

[

47] GUIDE Ed& 7] tdate] g5 dolg 7Fow E7|ée FE == 9
Z 5

47) vholAzutol & Au
of EE Bl VAR 7o) ol mek B8 sht o] A wmSE EFshs |zt &2 B4

I-H

=

A7) B4o] wAE-L  Gardnerella vaginalis, Lactobacillus iners, Peptoniphilus grossensis %
Lactobacillus gasseri® ¥33l= mlo]ag2nlo]LS A5l A4S oS3l BA44],
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T o= g 5 o oldt
= shalth. meEbA, ofst AlE=
(51te)°ﬂ/ﬂ 278 Az AEE= 2e o).

npol g ubo] F2 QAo AA, gAsks A el Alst, wheles IEal w5go] & EE vAdE et o
s MAE gl 7= AR E Hody.

17 vlo]l A 2uto] -2 wAE] 165 rRNASE A A A Al (Whole genome) 52 HRE Edat}. 16s rRNAS]
2 Ao 2 RE e o] 7hH] MEo| dls] WEAE (metagenome) A& 3t o = Uk, WEMAlE B4
& oY 7W e BAy By AWARSH 3 o]83] a3t 4 rl. BAle] BAL uixog
Z43sto] ALERE QA fE HAES S BEE FRlsE Aotk It wle|mRulo] g2
93t 94 ABREE FE5HE OTU(Operational Taxonomic Unit)vk ASV(Amplicon Sequence
zghetth, volrt, A A 4 (whole-genome sequencing)-> ME9] F7IAE HAE
, frd AR mAES] fd AEE BT 2t b, A7Ae vA

o fd Auuk FE(RIZ 4 AR FdEI)ste mAE P9 1 ARE AT 5 vk, uEhA, vlo
AZvlelF JHE AESE WHES OdT ¢ . olst AWl e 5% Als 24 Wil AgE

=3 vlolamulo] &S EA k] AR 24b TS A5
At Ay, B E vlelazutel s AE FE(A

dlel® A7t 7Hs e HFE A
Ao AW, 2utE 717], A8 Zeafie] e FA o

& 4 el Al
A °]

ojsl Awdl= 7= 7/l 85 (machine learning)< ©]&dlo] mpolamulo] & #A3th. 7|7 52 A
Ao g wokR, FAFEHIF 5T £ AES duySs et woks ougtt. 3% REe 24 Ed,

W ¥ d2E(random forest), KNN(K-nearest neighbor), tfo]H. H|o]Z=(Naive Bayes), SVM(support vector
machine), 213 A% (artificial neural network) So] SUt}.

= 12 vle]Azute] S o] &3 24t o F Al2=gl(100)o ek ool
= Lol £ (130, 140, 150)7F AkES] 2A4F AR5 53, = 10X F44A = AE(130) R HFEH
(140, 150) FE R EASEACE. vobrk, BAIEA(130, 140, 150)= Rutd 7171 § o ddE 734
- AT
AR EAFA110)= AR A5E $48e rlolaRvtelas ¥4 & v, AR S (110)= e
A MEE AET & . dopk Als B4 AA10)E MRS FF R VAR delghs JuE
AET FE QI AR BAEA(110)E B delEeE M= DB(120)°] AT Sk .
H(130)= AlE FAAEA(110) = DB(120)2HH 34 A Ee nds JRs FA9. v (130)=
b RE AP T5E &

A AGe BAS] VAR ARE AFY FE vk AU AES VA4S 4
dfo] 24 o RT AT F ATk ASAA0)E A BHS Fal AW 130)6] Fhehe] B4
[e]

AFH QELUOES AR BALAUI) Tk B0IZIE FU4 Y EE 0T FuE AR 3R
e BAstel MAE YRE BET £E Ao AFE GRS B MR Hu
ool Qs 24 AvE A5 S AT BFE LU0 AR 24

AFE WT(500S AR BAFA1007F YT FA4 D mE v Fuok AFE a2,

D A F)E Fal fAA G EE AR 4RI gEvtd. AFH $H150)e FA% AL %46}@
MAE YRS AET FE Ao AFEH STA50S AE AR JuE A THF S 2ol 9
o 24 ARE 5T & Y. AFE FL(150) ASAGONA B4 ARE ATE 5 o)
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olet AFATY SERAL THeHE BHL AYsag @b,
L

7}

(<0
-
Q.
=
)

AT AHE 20181 d~2020 A0l A th &t
HE A, FoAxsL T

2 AT AT FolAse] o do AEH & (cervicovaginal fluid, CVF)&
o T, A7k FoAEd uid AERE FPA W T X (WBC) BRle g A FALe}; A7
o](cervical length, CL)E =A3s}tt. FAAAEo] e ARE ofdl & 17 #Zr}h. =2 13 (Preterm b1rt
h)& 375 wwrel] 29kek wgatolar, A4 F (Term birth)& 375 o] F ®uhst HAAZ FEET}. o}
¥ 1oA] oko]2 EH W GAB(gestational age at birth)E &4F A|AS YeRN L, APGAR(Appearance, Pulse,

Grimace, Activity, and Respiration) #A4E AlAol AZAHE YelgE A4 XN FEE 23lc).

A el As
e

m‘rl
oX,
o o
%0 N
rlr

ol 1-1:1

2}

=
=
[e:

}'M

EEN 22

E

#£ 1
Characteristics Preterm birth  Term birth P-value
(n=56) (n=199)
Maternal age (year) 3232 (4.35) 33.02(=3.40) 0237
Pre-pregnancy BMI 21.60(=2.89) 21.36(=2.77)  0.657
(kg/m?)
Education level =(.999
High school graduation 6(13.3) 11 (15.3)
or below
University graduates 39 (86.7) 61 (84.7)
History of PTB <0.015%
No 70 (88.8) 04 (97.9)
Yes 10(11.2) 2(2.1)
WBC (1x10% #£) 0.40(8.8-11.5) 8.85(7.5-10.2) =<0.001*
GAB (wks) 34.0(30.4-35.6) 39.3(38.2- =0.001*
39.9)
Birth Weight (g) 1975.4(£780.5) 32349 =0.001*
(=316.8)
APGARscoreat 1 min  6.99(5-9) 9.31(9-10) =0.001*
APGAR scoreat Smin  8.29(7-10) 0.74(10-10) =0.001*

AFAE NucleoSpin Tissue Kite AFg3te] mlolmzublo]le HEAL 9% nAE DNAS FE319TF. 16S rRNA
gho] B 2li= 16S rRNA F73zke] 71ed ] V3 2 V45 o2 3= 16S WEHAlE A9 dolBge T2EZ

of mel THHY. ATAE PRS B Y LS FERT FiFRd F ADYS YA,

A= ozt AlmelA mlo]laREulelE MES EASa, wAE TFFe digte] Ak A4 (Shannon
insex) & o]&3% 4y} bk (a-diversity)Z} Bray-Curtis AZE o]&3 wlE} thAd(B-diversity)S 4
ST, & 28 BT AR HAE gAY AolE: A AFoltt. & 2(A)v Ak Aol wE ¢t
ot Adolt), & 2(A)E AuEW AAT (Term) @ ZAbE(preterm) Abolo] vl A& F7Fo] thekAlod B3t
ztol7h S-S & T Uk, = 2(B)& HE th ALY AT 2] Apolv) FEEA] FqhT).

ol _&

ol

AP vhol A zutol Sol A piAE Adste] o] Gakeir,
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AFAE FA FHE dolHE g dolH((n = 1019 AF tlolE(n = 492 FE3IT. AT g5 ©l
olEloll tidte] 7719 & £& A&sto] 25T Fovgk AolE YEhE viA(E)E AEIIIY. AT
Z7F AFE3E EAA 7IHELS 71G(zero-inflated Gaussian mixture model), ZIBSeq(zero—inflated beta
regression), ANCOM(analysis of composition of microbiomes), CLR_P(centered log-ratio transformation
and permutation logistic regression model), Wilcoxon(Wilcoxon rank-sum test), DESeq2 % edgeRo]t}. 4
FA= T olae] BEAA ZHEA A WIETF 25% o)A, W] #E%E 3 (mean proportion)©] 0.001% o]Xto]iL

Qé
)
N
mE

p-gkel 0.05 TRl B9 wiAR Adsgieh, of HgelA AR 10719 wAEES WSt telh, A
A A AT g A EE AN o8 Sl QA TR vARE . o8 5
B ATAE 27 1709 ASS AEstgnh. okl E 2t AEW vAECl. A& 10411007 FAH 7]

gom AMe s S, YuX 771(11-17)7h bz e v sl

X2

No. Species

Atopobium vaginae

Gardnerella vaginalis

Lactobacillus crispatus/gallinarum

Lactobacillus fornicalis

Lactobacillus gasseri

Lactobacillus iners

Lactobacillus jensenii

Peptoniphilus grossensis

O |0 [N | |01 [k |W( Do+

Prevotella timonensis

10 Ureaplasma parvum

11 Bifidobacterium breve

12 Dialister propionicifaciens
13 Lactobacillus paracasei

14 Mobiluncus curtisii

15 Prevotella disiens

16 Staphylococcus aureus

17 Streptococcus anginosus

AFA= 17709 wiAE tdeR Jhed 23 g sARAS F3 Fash viA AEE AEsdY. B3
ATAe T VA SERES ol&sto] 5k wak A (five-fold cross-validation)& stdA A4 7i4=¢]
A Z FAE vlAH AJEE F AUC(Area under the ROC Curve)”7} 7Fg =& vlA AEZE AHs$ ).

Yol7l, A2 A vAES o2 Y JAS F3 HAY Hdvs 2= v AEE A
A& FPsiglnt.

AT Ay 24 AdE 20709 FH vAES AEsEIGa, g Enkd d3E 39 mAES AEE.
2 Gardnerella vaginalis:® AA 1EdA F=2 WAECt. Bacterioides spp.,

Ureaplasma spp., Staphylococcus spp., Escherichia fergusonii, Prevotella spp., % Sphingomonas spp.
ctee A aFlA SUkskE FAE Bl

Lactobacillus spp.
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I R EET R ESE IR SR}

S BAE AET st ol 8% UolHE BEe] rlolARrols F £ olFe] f&F vhA AEE A
Mg & g

g4 AL g4 dolHE olgate] A S BUS GHAUG. VA % mde] B A%, di A
L 2o % RUEE % S £V G FAE shiel AR FEF oA AEE A A%
mdo] 4ata, 717 sty m9e 99 delHe 5o slulstel 24 HEe FHwTh g AL oY
dole el ehilghst s mdle] HF GS MwsHA setlHE ANAAY 44 EdE T

A S mAE o] $RSW, S FAL % dold wE 4F delHE ogdtel 4 A d% R
del 4%e AET 4 Atk A9l W g FAE Aol A we oA S mae A¥sel A% 17
B¢ mele AT S gt Tt g% FAE 25 U 845 RUS PP RdE 088 FE

AFA= 59 VA T BEEES FESte 7 Rde AYERE HAITErt. 559 sy RdEe
LR(logistic regression), RF(random forest), XGBoost(extreme gradient boosting), SVM(support vector
machine) % GUIDE(Generalized, Unbiased, Interaction Detection and Estimation)©]T}.

ATAE 18709 A2 & mlA AEE o83l AL oF RdS FHI. AFAE VA sy RdEE
nA AEE dEletHA 7P Aol w2 uhA AES AASgiv. Ao, SWe 1771 AER mA F 670
o] wpAE o] &ste] el olw AUCZF 0.700]0vk. RF= 17708] Abd el wbA dAE AR&shs A5
AUC7} 0.699t}. RFE Lactobacillus spp. 2 Ureaplasma Parvum?} 7FF 43S @o] = 23 npA = &9
=] ATt

o7k, Ak WBC(WE Y F2)E WER 9 olfdts A tiiwe I Rl Aol qEEE A
golstdt. AW, 17709 uAES AFEEE RFE AUCTE 0.752 Z718k%ith. RF 2 SVNE ARd AEis 107)
o] BAE ARREE A9 AUCYT 22 0.72 R 0.730.2 F7bskeE AEE RSt

B} AUCYF 2718k AL #elslin),

GUIDE 2d2 1071e] AP AEE mfAE AFEste 45, AA ulAolA 7E AEs 49 L A wlA A
LASSOZ 1770 m}IAES AE3 49 AUCZF 0.772 B3 £& A5S B3},

=3B gad ohe REE olEste] 2aks A5k A9 oot

B AL A e Ardd FE2F AD dold ARE vt o 49 B4 g7 4d doHE
BAglo] Alsol ¥3E vlolAmulely FRE FEY & . vlolamuleld Hui AR ¥id vAE
FF 9 7 vAEe 4 T

GUIDE: AAEE Jlwe] WAoEA, we AW wgel £/14E Bol At WMk HEE }Fo] Fopd
AGYE Fol7] 9Istel ARHAG. GUIEE 7olAF AFeIN Fo WMFE Az Wyoz Wy Ae
AP L Eh,

< A S
4 Al (Exhaustive search) dig|Fo 2 BE 99 & 19
o} JqAAAHYUR-E TEA Hr.
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FAE Aolar, Ji= =5 tollAe] SHA Aol Nt = =5 tollM e A& A7lE T3,

5v3
If N(t) = 20}, X interval ranges : §,¥ & \T‘
5‘\!’3
If N(t) < 20},, X interval ranges : ¥ * T¢

c. FHIAF HA BAF] A & B WEE AuB,

(2) =5 2714 A4 342 =3 2o

a. =20 #7132 AY Bc=(Gini impurity)7b H28tE = A3E Alvbste] AT JUHel S G
7HgEe o, t ==d ddete j 2d AEY N (oo Y == HdA AE  N()= Hed Zol &

KeN
=
L=

2l
jet)
-

s g AR gES () @ 0, kXt A jEHETE e A5 FE p(,t) & vE 2ol A

N; fIN-(t
") =N, pgn =T
tol ik &5 p(t) o t7F FARE o jEdH= &F p( | ) & Bgrhd, AY A5 g(t) &

c. =&
=L =~
Absk = 9l

P&)=2§;&LUJ p(le) =
50 =, pGlpGlo-

d. 9 AdE AY Ass Has) she Z718S Fol At AEUTE wEA dn

72ke] o}

A= CART(Classification And Regression Trees)olA AAIZE Wiy HdstA =2
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