WebDB Forum 2015

XIRFBRBES S UERMITHREBIZES
BREER-E FREREERORSHEHAR

CIEAS - R e NI ¥ NI =

BEE : AfaCix, BNMIEET — % & EEE - HE5] - FElle E ot NEME L OBRIEICOWT, SUIRMEFRIEAE & Bk
IR & DA RIS T 2 R ERET D, T, ﬂﬁl*h‘fﬂl%®%%‘f¢%?ﬁ$ﬂml?lﬂﬁ:ﬁ‘5: LickoT, @
MUEBE~OBEBOSWIF SN TWD A, BUEIXRICFEESIIC L Y 7 — 2 2EROEE 5 EHECHEmMREDOE o
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FTALZY U TREIRESN, USAWLET D hOABREEND 7 T AXIEH (Bacteroides & Prevotella DIRHEIS) 2
PRS- NEMER M LTt an b Z L 2RT .

Integrated Human Gut Microbiome Analysis System with
Context-Awareness and Semantic-Analysis Functions
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L LTE MNEMICEAT 2R EDHANMEFEOMAE LY %
YARE LTREL, WEcERD s 7220 77 A
YA (K-means 7 7 AZ V7, BB Z A2 7))
BIAT - RERERAZITO 2 LT, RO A BB
RMEZ B o BB PR & M PNHI I FE 0D E A ) e ) &
LCHittd 5. AAFREZFHT2Z LIk, BNMEE
L MEMEOBRIZOW TR R BN E S, 1R
VKN PRI BLR D D BT 2 IR IRIE O RENLIZEE DN D & Wife S
n5s.

2. BEHMRE

HUTE, Pl AT I3 C, UniFrac BREfE(7]% 660
U 7= EEEEASA8]N EFE & 2> TRV, &IKT — % O
b [EFERLENR L & O e b O RV S L IR RO BAR
[9,10,11]Z# 2D Z ENAFEL > T D, BERZRIGNA
WHT — 2 etk o3& & LT, NGS MRS &
TV 575, OMIM [12]X° GAD[13], Gene Expression Omnibus
(' http://www.ncbi.nlm.nih.gov/geo/ ) ArrayExpress

(http://www.ebi.ac.uk/microarray-as/ae/) , Stanford Microarray

Database ( http://smd.stanford.edw/ ) , GO ( http://www.
geneontology org/) 72 EDMDBIETT — X X— AT D
EHIN TV DT — 2R, BAFO BN #

%ﬁy—WTbéQmmuqf%%ﬁvx?b@ﬁ%ﬂﬁ
ERPEL o TN D,
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NGS OF — X fEHTOE—BERE L LT, ERmALMET — %
L DOBESIT AT ) HOWTTHiINE LT, 27 AZ YT
NI ERENTEY, T—F_X—A5HTHLI TR
BV T ERWE ST — 2 AR REIN TN D
[15,16].

i, TEA = T OSHTIE, REOBIBEN
MAEEZD L0 b, SRR X 2 BEER 72 50t
BT — X DBEEIT, BRI ITHEEIC X 5501
HUEEHZ21T 9 2 &N E <, AN RERTHD
[4,5,6]. ZNETOMRETIZERSTFO R¥ o2 X2 MEEIC
B3 2 B URA AT HERE O3 F 03T 4L TV [17,18]28, 1
PRSI T 2 F — 2 R—ZA~DRIE T FAZ Y 7
FIRIKGFERTH Y, BEOI7 722 ) v 7 FikEAWE
HAHIIRIRNT & AT DO FEBUL S L TWRN > 72[19].

ARFGTRET 2 HNMEE- BB O FE 4 0
TR T, BRSO R 2 O TR0 8m % ATk
L7z BT, b A ERBAME - BB E BN
MEROBMAE N & & o B EEEH e L b+
L. AFRTHE, —BUCERASRLTWE 772X )7
TN XLTHD K-means 7 7 AHX VU 7 KkOFEER 2
FARYV TR DN EIT) ZET, RICEVIFES
NIeT =2 OnMICElb 6T, 7722V 77 raly X
LOREOM BT — X TR DR IFNME -t bR R
HHEEEDLZEREEE D, BRI I A2 ) T T
NI Y XLDEHMDO—oL LT, 7 I AZHDOIEER,
K-means 7 7 AHX U 7 TIXT T AXNOT — & FRNiELl
BE7nolcxtL, BRI 72420 o7 TIEERHFTAIC
HKBEX I TRAIDIRY T EATIIZD, 7 FTAZNDOT —
FZENEPME LIRS 72N E WS 7 T RAZNIZEEND T
—ZEDENFT 5N S, Kmeans 7 7 AX V7 ORFR
7R E LCoBREDRVEENETLNDLN, R
FRTITHEERIEO T2, FKt+E (25 BREE) 0 T A%
Vo7 %FAT LIz ETORBE BT 5. BEEFRICLY
Bonlzmilzta—IU A7 4 7R LTHHATLZ LT
k0, RORENTET—F~0BAKI72 T 7 10 —F 23T hE
L7, REFXOBEMEER~OEMAHIFIND.

3. BAMER-E FREREEEORAMH
HAXDH|E

31 T—4HEE

AT T, BEEAZEND B N OEEE L oM IRIE
ENTWE 2 FOMEMMOMAA b ZEERE L, £
RIGRA—L—DHENLIEED/NT A =4 —ZHH L, ST
RG LT DM A BINT D, FEBFIE LT, HET—
A AR E N TV S 305 E 60 A DR NHIE O HEIA T —
X [111& L, &3 MOT—Z_R—2%2%5 L9 5. ER K
ERT—HR—AEENTNDET—HBl%K 1, X 2%
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R

° E NEMET —# X —Z (Human Attribute) : P
FFgE Bl L7z 60 Ay OEEE - PE5I - FEir & o
11FEDE N OBEDEMN STV D[]

® MBE T — & X—2Z (Bacteria) :60 ADt kDOIEfH
MO SN N (N=1254) OFPHIE ok H &l
HEAT(]. EEARE G E LT, 22U — N
(R =7 2o Y=o E NG FE R O
AE) KT B Y — FEOBRHEIS (%) BEsh
T3,

° RT — & X— R (Context) : BEMIZED ST
L7z 2 BOMBEROMA G E LTARLE, [H
£, M, MERICET S 3 MOSURBEMS LT
A[11,20,21]. ICARIC X Y (N*¥(N-1)}/2 (=1254*1253
=1571262) Y OHAEHEOFND 1 @Y O
G EHMNT 5.

Human Attribute

<+ ID int
« Sex text
Bacteria
* Age float Context
< ID int
* Host text { Bacteria 1 (int) , Bacteria 2 (int) }

< Bacteria 1 float

{ Bacteria 2 (int) , Bacteria 3 (int) }
< Bacteria2 float H—'—

+ Material text

» Target text E { Bacteria 3 (int) , Bacteria 4 (int) }
< Bacteria 3 float .

* Latitude float .

+ Longitude float { Bacteria N-1 (int) , Bacteria N (int) }

< Bacteria N float

« Country text

« Family text
* Rundate date

X 1 ERX

ID Sex Age Host Material Target Latitude Longitude Country Family —Rundate
4489001 M 10 Human Feces V4  38.64699 -90.225 USA Daughter 7/25/2011
4489002 F 49 Human Feces V4 -15.38 35.3 Mother ~ 8/1/2011
4489060 M 78 Human Feces V4 5410833 -67.609 Venezuela Father 7/25/2011

Malawi

(a)
ID Bacteria 1 Bacteria2 Bacteria3 --- Bacteria N-1 Bacteria N
(Bacteroides) (Prevotella) (Clostridium)
4489921 0.0499324 457239709 2.4636939 --- 18676578 6.5054534

4489910  0.689054 43.8654007 5.27736 1.8537779  0.00838|
4489371  1.4049097 39.9688861 6.0859655 --- 11551756 0.059875
(b)
ID Bacteria 1 Bacteria 2 Bacteria 3 - -+ Bacteria Bacteria
(Bacteroides), (Prevotella),  (Clostridium), N-2, N-1,
Bacteria 2 Bacteria 3 Bacteria 4 Bacteria Bacteria
(Prevotella) (Clostridium) (Bifidobacterium) N-1
country 1 0 0 ERN 0 0
latitude 0 0 0 s 1 0
sex 0 0 0 e 0 1
(©

B2 EHT—%H#:(a) £ MEtET—~,
(b) MET—%, (c) XWRT—4.

32 XAREER U5 HER
AKGROLIRT —F _X—=22BWN T, FXIRELTO L
IICHEETD.
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° E $& 3R (country) 13, MR 7 =V 2HET D (]
{country: Venezuela}) Z & C, [EFEELBEEH L TW\5 2
e D G PN AR B A (51 - {Bacteria,' Bacteroides, Bacteria,:
Prevotella}) Z#fRE L, MET — X X—AN LT
—&@@ﬁ%ﬁﬁuu

o FEE SR (latitude) (3, #5R 27 =V 2465E 925 (B :
{latitude: 38.64699}) Z L T, fHELEEH LT\ 5 2
FEO RGN R FE (1 : {Bacteria;: Bacteroides, Bacteriay:
Firmicutes}) %#E L, MET — X X—A0b 00T
— X ORE%IT 5 [20].

L] PEBISTHR (sex) 1%, MBI/ =) E2HETD (-
{sex:M}) Z & T, PERIEBEE L T2 2 FHO LM
(] : {Bacteria;: Actinobacteria , Bacteria;:
Bacteroidetes}) HHREL, MET —F X—R 155y
W7 — & OREZAT 9 [21].

3G - R R E I O A FI 7 o

WX 2~ 3. SIRICE 27 — 2 o & 4T 5 R FRUL 52

DHPTEABIC X FERT 5. AFADORMITKRD 2 5 TH

5.

1. ¥—U—NZEVXPRE LTHRESITZE NEMZ
RHEL LTI I7AXERMRL, TOIXNRICKIET D
MET — 2 ORI A TE 5. £/, URICED
FRE STz 2 FEOME OFIE & B X0 R 5 & H
WTHTHME T 2.

2. b MEMET — & OMBUEE & VT2 BT
KON ME -t NEIEREMEZ I35,

Data Collection Data Analysis Analyst
Accumulating already-known I Extracting unknown knowledge
data I Input1: Data
——€—— —_ |nput2:
Human Microbiome-Relations DB Keyword

Context data Output:
(Bacteria species : ‘ Context-based Bacteria Data Extractor KGraphs

combination)

Data Collector : ‘ Bacteria Data Normalizer ‘

| ‘ Cluster Analyzer
! v

'

|

Specialists’ Metadata Frequency Analyzer
Knowledge

|

\
| ‘ Human-Microbiome-Relation Visualizerr
|

(a)
Data Collector
8 Input: Context Input; Data Analyst
Human-MicrobioW wgyu\,%rdg
\ Context data H Human Attribute data H Bacteria data \

_ Output:

Context-based Bacteria Data Extractor Graphs
“country” \ “latitude” \ \ “sex”
Bacteria Data Normalizer
Y = (X = Xgan) (Xsp [ Y= (X=X | (Xingx = Xeu) |
Y ¥\

CIusterAnaIyzer
Clust 1 Clustering Algorithm 2 Clustering
e.g. K-means clusterin (e.g. Hierarchical clusterin: Evaluator
N

v
Metadata Freguency Analyzer

Human-Microbiome-Relation Visualizer (

Scatter Diagram Dendrogram Metadata Frequency

(b)
X 3 MBS (a) > AT LG, (b) a7 er—F ¥ — |
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(¢))

2

3

—

7 — # ¥§ %€ (Context-based Bacteria Data Extractor) :
Sextraction

Soxtraction CVHE, MIEFOEATHEE N O E 2 — U AT o
7 AL LT MEVEICBET 2 8EE o I I T D #H 7
Aot ERTIAREEMR L, SBEET — % ORE %
TV, B SNIBET —2 %M Nh+5. 7—%4%
M OHFRIZIS LT =T —RE AT DL, foraction
KR F—TU—RFE—BTOMET— 2t 2.
RPN BIGR 3 D M 7 — & 1L [EFE R EE, PER
TARIZE VBRSNS

IRT —F2 _R—=2 (e.g. EEEME, MR (ZHW
T, XHRIC LV HEE SN D ME 2 FEOMA A bE A={a,
a} b ¥ —U— Rkeye ZREL, T —FX—RITH
EFNTWDL—EBOBRMHMEEEGT — % B={b;, by, ...,
by EBHL, forpacion /& & 0 TRED & 91237 — 387k
R LU CHIET —# 27 2.

Sestraciion (keye, A, BY={be | be = yeye}

E#H b (Normalizer) : fuormatization

Jriomatization TV, WA RIUET — 212t LT, 2
@Eﬁ%?&(#Y:m—&mwxw,#Y:m—

m@ummfnm)%ﬁﬁb EHUEB OBl T — 4
AT D, T2 OaMENRANLIZMET —4 BIC
LT, Efﬁﬂﬁ??ﬁ # % mELTHETHIET,
T — 2 OTESEETT S .

Srormatization W= £V, FTEOKXIITHEE L ERLTF
HBEMALT, ME7T—2 25,

Jnormatization (M1, bo)— {by}

7 5 2% Y 7 (Cluster Evaluator) : fiiusering

AN SNBUET — 2 (TR D 7 T 22 Y
VI TFTAITY XL (K-means 7 7 AKX Y 7, EEH
VALY L) & Lo 1= 5 D RS AT
—ANETH DI TAFEZEFELELTC={c,cy ...,
o), Mg & LTHBMHSRMmHEH+T5. &7 04
URX LT WA TEL LT, &7 722108
THT—HHIIBTDHE T TALZOT —ZEOEE

(%) &, FEBIIBT 27 —2HBIT5EELT
I IARABTEILRT DT — X HOEE (%) OREEF
MATszlicdky, KbmWEEZAERMERE L TH
5., TRk RREs 722 Tl iE%E
HAnWszZdicky, 7792V TTALITY RN E
WAEREND 7 T AZNT — 2 B OZEROCMET — ¥
N—2NZETHEE L OT - HOEELEZET D
TENFREE LD, FEWEEN T T ZAZ ) LTI
K-means 7 7 2% U 7 (k=3), IEWEREHIZ 7 AFZY
7 (k=3) Tld=>—7 U v N, \AAE kL

(WPGMA) 2T I RZ U TR FTIND.

Sotustering \Z RV, FRRDE T TREIFEGT =52
Mzt 5.
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fclustering (be)*) {C, g} Orfclustering (bn)*) {C, g}

R T XK Y G E

NArIRZIZFET ST
BLTREET ST

xlOO(%)}

y [@%?& T 524 DL BT B 74

- — x100(%)
FEFFIZ BT 57— 5% }

4 BWM T — X <A =7 (Metadata Frequency
Analyzer) : fuining
Soining TV, foxtraction R frormatization (& £ 0 15 B LT A
T =5 & foustering \C R VFDNTZ T T AZBZT — 4,
v NEWT — % D={d;, d>, ..., d,} IV THITEATW,
BITAZNAZT—=Z AT M (A ZT—FDH
D) k £703XK g 2T 5. 7T — X2 58r& O
IR U T NBIYET — 4 N— ANICHET B ¥ — T
— K keyh (e.g. country, sex and age) # AJJ9 25 Z & 1T
XV, F=U—FRICRVEEINEMHEISER Ly
MrZEITH> Zennfiel 2% (il . country D AJIHFIZ
IZ USA, Malawi, Venezuela Z7~9°). 7 7 A X U > JHi
DOt MNEMT — 2R E, JIREIRET—H &
B L LRV E D, fuming\C RV 7 T AZEGT —4
EANETICAZT—E BT NEATH T ENARET
H5.

Sruiming XV, TROLIICAZT =7 MR
X, ¥—U— FEEROAE MBS —% 2+ 5.
Jmining (keyh, B, C, D)= {k, dyey, g} o1
Jmining (keyh, B, D)= {k, g}

(5) AIHAL (Visualizer) : fiiwaicaion
Jvisuatization C 13, Jetusterings Jmining EviEonicKz T
FLO XD ITHARKRS R MM & LTERRT D, T —%5
ML fvisuatization V= & 0 BsNAIEE# & & N @M O BEM:
ERTEENCHER T D ENAREL 2 5.

f;/isualizalian (bea bn: C; k: dkeyha g)ﬂscreen

33 JorsaATRE
32 05K KY, IR I TVAT LDEERITH

7= BUEEHE ORI IE Numpy(http://www.numpy.org/),
Scipy(http://www.scipy.org/), Matplotlib(http://matplotlib.org/)
ML, HATKSRMB 2 ER L. %27 7 AZHD A
AT —HHBT N (AET— 2 HEBUBEE) oI sqlite3
R L7z,

W7 — 2 X—2, v NBWET—F~—2, IRT—
H N — 2 TBEAT TR 2 FRIS AR L2 [11]. K AT A TiE
M@ —%, v MNE%T—%, RT—%%—HEADL,
WA E T IT R R ED T T T2 M NT 5.

AREILTIE, EEREZHREL, EHELBNMERD
BEME I 2R AT, 2 O I RAXZ Y I FEL LT,
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M) 7 7 A% U v (metric = “eculidean”, method =

“weighted”), K-means 7 7 A% U > 7 (k=3) #fEHAT 5.
4 IR RFM, A X T —FHHE L L CEE

IR % B T SRR SR & R T

® Chuster1
A Chater2

Centroics

® Clustor 1
A Clster2

Centroids

4 EFE IR A 7o S A

4. RER

41 RB A: EREXREAVE-RBEMI SRS Y VYT
IC&PBHNEESRE-E FEEEEEHE

AREBROBHOL, EEXIRE HOZBAMER-E NEME
B A2 2 iz kv, b MEtEl BN METE O
EAEE & U CE RIS 2 A F o B a4 =
FTILEHD. HRER SITRT.

EREFIEIC L DB EZE L, ER Mo U)o
T2 ERMEM L. EEREEMN Loy — 2 ORE
%, 60 N T —Z &5 & LTHEN Y 7220 7
EEIST D2 LI RFE A ER LTz,

B L AN R O BE R R & L CE BRI
257202, EEIRICEEND 2 EOMEOMAED
HEEE LT, BEREILOLY VI T—% OFAIK
LAV OFIAT—HExtgE LB 222 ) v Tk
ROTFT— WA EER L., EEREAYT X% 0Y
UM LRSS (HBUEE) ICL v 2 MoK i L,
%7 7 AL OEMME (centroid) & L CHEAEME M %
5. 2 OESIETEZRNTY ZRAZ T LI T — ¥ #fi
B & ERR L7z,

INHORERICED, 4 ADb MIFENRMET — %
7 FAZDON, EfEREA YT —2 &7 M LIERER, 4
ANEBEN USAIZRT 2 Z ERER S22 £ h, Cluster
LIZUSAIZIRT % & k237D 5 N 2 o R (50 72 817 2
rTEEZLNRD (K 5d). 77 AXERTH D
Bacteroides & Prevotella DI E G OVEE % MR T 5 &,
Cluster 11X Bacteroides DI HEIG 3 E <, Prevotella D
HEIEMENE WS D7 F 22 L3R 58 mE R

(4 5(e)). ZOREFIIGAMER L USA ICETHE k&
DAL THWRVEREEZRLTWND EEXLND. BIE
D—HRIBFICBV T, B hORBEIIBE S T2
WS, B A OFERICE Y, D7 &Y Bacteroides &
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Prevotella (%)

Number of metadata
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Prevotella \IZ DWW TIE, EAZT EICL Vi L-TREEE LT,
EFEANNC R D TRRIEZREL RS TR R b 7.
UL, EBRATIE, USAICET S hOIGNHIE#E D
RS ER 25 2 EIIAHE & 72 o 7228, Malawi X° Venezuela
BT 5E MZOWTIRBAME - NEEOBEE %
T2 Z L idHKRhoTo. DD, BENY T A4
Vo 7k BWcBNMERE-t R MR U,
USA IZJE ¥ 2 & BRI 1308 LT 228, [ CE
FESCARIC & v ATtRA b9 5 2 & A H 3K D Malawi <X° Venezuela
BT 2 MZOWTIE—BICHEN Y 722 U v 70356
LTWA EEF AR, 7 — ¥ FRIFI 72 B e BE M
H&21T 9 eoicid, M 23RO ATlER<, EAT2
EfBREICL s TH 7 T AX Y 7T AT XADKRFN
VETHDLEZEZLND.

FEB A TIE, BAMEEOEERGEM L L TRERIS
(%) 2RFTLHED, EFULFIEC LD BMAOENEE
BL, ERLRiOAY T T —& & HVBEE R 217
ST, BB Z ALY v VRO IEFIEFIEOKRE b %
EThdrrBE2LND.

(11 [ 1 N
014 3 A14BA7571 14055 0 53514954 160 B 591
Human #

(a)
S50,
* Malawi \ Cluster 1
A Venezuela . 4 Cluster2
= USA A ®  Cluster 3
- A Centroids
R L)
<304 .
2 -
EI N
9‘ -
§za§ a LA
a e a
fa
10w
| Bl ] -
=
B —— J DY L S NIV 4
S 10 1 20 23 E ) S o 5 10 15 20 25 30 35
Bacteroides (%) Bacteroides (%)
(b) (c)

= o
WS Cluster 1
. Cluster 2
EEE Cluster 3

(%) Bacteroides  Prevotella

Cluster 1] 26.186195 0.01122793
Cluster 2| 2.3850325 24.0535318
Cluster 3| 4.797647  1.90437364

Venezucla USA Malawi
country

(d) (e)
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5 EESREACEWEEN S 7220 72 X5 BRE

#-t BRI R R () EHMERTIC YRR L 7= Rtk

OEFEERM S L OF Y DF LT — 2 OBAE, () FJ P

TR ENGE LUTCHENY 7 A8 ) v 7 FETLIEROT

—Z AR, (EBBREAYT—F%H v b URER
), ()& 7 7 A4 OHELME (centroid)

42 EBR B:K-means 7 S A A YL TIZ&BoMERE
DODEBIZEITIEBHISRE )V TOHH
REBRTIX, K-means 7 7 A X U 7T X D500 & HEE
W7 FARY I XD OfEREIEET S Z LI2XD,
JITAZY T TNIY XAOREMR, BLY, #HRT—4
WZabtk (v MEE o) &iE7/va Y X AR OES
AREMEICDWTRT. I 6 ICHEREZ T

S GBS LT, &7 T RAFICRTHT—ZEITBITD
BT TARAEDOT—E2HORE (%) &, FEECETLT
— BT OEERVDI TAZ LB T LT — XKD
HE (%) OEZHELE. USA ICBT At MERL,
VAL BN e 2=l I N R QR 15¥ e 2 i [ o
L (X 6(a)), FMAMEMZRILT 572012, EEERIC
X VIRE S 2 EOMBEFEOMAE bt % Hu i X
BERRL, 7 ZAZNA LT —2 0 b a{To7 (X 6(b),
(c)). Malawi & Venezuela (283 2t FOHMIET — &2
WTH 2Dy FAXY 7T X A%HEIE L, USA
BT 58 NOMET — & & RO T &0 58
R z1T->7 (X 6(d),(e)) .
INLOFRERICEY, USAIZET D hOGNMET —
SIS ZAZ D IRHELTNDZ EERSI T
(X 6(a)) . K-means 7 7 A% U > 7 OFARE MR OELE &
LTiE, 79AZ VTN AY ZLDWELE, £7 5 A
ZIEENDT —F OENHEZIRD L HIZT T AZTA
EITO1ED, 12507 FAXNICEEOEERLENET 2
EREBZOND. JTAIRNAZT—Z I NONRE
BT 2 &, BEEN Y 222 7 TIXUSAICRET D |k
OMET — 2 OHPHH ST 7 T A2 BB STz
A, K-means 7 7 AZ U 7 Tl HEIET HMET
—ZbkiiEh, FMECEAOME T —F DHHNT 25 2
IR0 T

B A 12XV, Malawi X° Venezuela [ZJ& T 5 &+ OHIEH
T=Z oW BB 7 A% Y v 7038 LT
HEWEF AN EDNRINTZN, USAIZETHE o
BT — % & RO HFIEIZ LY, Malawi IZJET 5 bD
MET — ZIZHOWTIEEEY 2 7 A% U 7, Venezuela
BT HMET — 22O\ T K-means 7 7 A X U 7D
P ERE NS ENRERTZ. LL, FTAXRNALT
— XU FOWNREMRT D L, BRI I2A2 Y T
HHHEOUSAICET 2 FOMET —& LR iy, 772
YT ALNCEDLLT 1 HOEBIIORET D
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VIR EERT HIENHK RN, DD,
Malawi =° Venezuela [ZJB 95 & hOMET —Z 12D\ TIT,
HEZIFAZY L ITAI) RAOKRE L, HERBEN
MR-t MREREE AL T 5 ERMNETH D EE
ZAbid.

KEBRTIE, D +T5E ho@EMLE LT Malawi,
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PERISTHR 2 65 L7243 0T ©ATV, BRI S\ iz
7T AL EOBEIZONTHRAT 5.
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6 [EECRE H\ o K-means 7 7 A X U U T L D581 &
WEFE) 7 Z A2 U v 7N 220 DGR AL (a) USA 2B
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W Cluster 3|4

5. ¥

AR T, SURFEFUISRE X O D 7 722V v TRk
RV, BEXRICEVIREESNIZ —MOT —ZIZBNT,
JERAEEHT — & & v O R E OBMRIEDH G B 5
REBEL. AFRKICEY, BNHEEEHIRHEOE
MEM L OBEMLS LT, HRE7ATY X LE LTHIEDR
77 AL ) INERSN, USAICRT D FOLZNEE
N57 7 AXIEM (Bacteroides & Prevotella DR EIE)
RN 2 Z LR ae L o7z,

%L, RBME T — 2 IS U@y 72 ERALFEOKR
it KO, RGRUCEFEIRCR R DME T — & 2 A3
L2HEDOHENEC OV T HRAET 2EREZITI TETHD.
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