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5 Al A
79
37E1

A7 Abolgk 2% o]itol whE|Eol2 R E F&F Al DNA(genomic DNA)E E&3l:= Al DNA Q¥ F4AE &

A7) AA 271D A AL Al DNA QI A W S wbElE]oke] Alse] F(w), Al Abel=(bp), 165
rRNA fr82F EAl =(05) 2 271 165 rRNA Ak ) V3V 4] GC (9 S SAcE BAE Xk,
As DNA Q1% FAA x HE

710 S48 e skl A 1ol tidste] ATl
_]

£ elole] % &
(0 ZAah, A0 BNHL 24 ?

she W
(4 1]

£33 dhegole] o= %i HI& (%) = Al + A2 X (5% dhelglole] Alge () + A3 X (V3V4 49 GC &
(%)) + A X (16S rRNA 522 ZA] =(70)) + A5 X (Alss Aol =(bp))

A71 A 1A, A1S 16 U1A] 190]3, A2 0.4 YA 0.70]9, A3E -0.5 U]#] -0.39]3, AdE 0.4 WA 0.69]
| ASE -9E-07 WA -4E-070]t}.

AT 2
A 18rel lo] A,

2F7] vre| 2ol ofAUI =M (Acinetobacter) < BHE|E o}, oFE]l=wlo] M|~ (Actinomyces) 4 HHE|E]o}, ofo &
Yup~(Aeromonas) & HHE|E|o}, wpAEA(Bacillus) 4 d¥he|g]o}, HrE|Zoldl~(Bacteroides) 4 ®HE|E] o},
|9 =ubel 2] 2 (Bifidobacterium) < vrelg]o}, 78 Zu¥lE|(Campylobacter) <4 HlElg]o}, Z22EZF
(Clostridium) & dYteg]o}, QAxEjo}(Delftia) & drH|g|o}, o] AlZ€e}(Eggerthella) & ¥re|g]o}, =8t
B (Enterobacter) < ®re|go}, <lH|Z 372~ (Enterococcus) & Hre|glo}, o7 g]7]o}(Escherichia) 4 v
ggol, ZF3AAZ}t (Klebsiellla) & de|glo}, FEHPA#{A(Lactobacillus) £ HiHE o}, FEREYUYA
(Pseudomonas) & ®rH|glo}, 2E}EZ I A~ (Staphylococcus) & dhe|glo} @ ~ESIE 5342~ (Streptococcus)
& Btggjol R o] Fol7l ellA MEE 2% o] & EIete, AN AVIAE A0l o3 vt Elo} 7 A
o] AFg=E gjlst= WY

Jud

A7 3
A1l A,

A7) AR A71AD B A Zejolmm VIve dele] tg =
o e Zefolw] F 2% ol Age] FAW W, 4 =
st SqsE, AW G1AD BA @ vhHelel #7 $4] RS FAshs P,

7] A 71D BA A, AR 4] Al 2 2 Al
D A2 o] 1t 1 =7 100 ©l8kY] Fx(ng/ul) vl &2 £F

ME, o>“

rﬂm
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glol ¥ H&S vlasy FaAFHE, AA G71AG B0 o wtEelol w5 49 =S s
Fia

2T 6

N

ATH 7

A7) A 164 A7) Al 16.40 U1R] 18.60¢]3L, A2% 0.47 WA 0.56°0]1, A3E -0.45 WA -0.340]1, AME
WA 0.520]™, A5E -8.30E-07 WA -4.81E-07¢1, At G7IME EAo] o3t uteg]o} #F 54 A

471 Al DNA 1 Aol Wste] AAt 97142 24 Fdse @A =,

471 AW A7IAE 24 Al Al DNA e A S vtElgote] Al F(w), Al Abel=(bp), 16S
rRNA A2 54 S ORF), 471 16S rRNA 82 of Vavd 4999 GC (%) R 13 ¢ AFE SAH =

714 54" wE a7] A 20 didste] 7] Al DNA Qe FAA U HE dtElgete] oS £X W&
(B)& =4, AN A7IE SAel o7 weelor w5 T4 A ab= W

[4 2]
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23 vtggole oS BE u&(%) = Al + A2 X (ZF delglote] AR 9F(u)) + A3 X (V3V4 g9 GC &
(%)) + A4 X (16S rRNA 32 Ha] =(A5)) + A5 X (A5 Alel=(bp)) + A6 X (2 %A oJ%)

A7) A 201A], Al 16 WX 1990]3L, A2%E 0.4 A 0.70]9, A3E -0.5 WA -0.30]3L, A4E 0.4 WA 0.69]
#, A5 -9E-07 WA ~4E-070]3L, A6 -0.8 WX -0.3°1%, 7] "I G oR = =3k wiEEept 2
QA A 10]a, aF AU A§- 00)t.

A8 9

A8gtel] lo] A,

7] 2 204, A1S 16.40 WA 18.600]2, A2E 0.47 WA 0.569]™, A3E -0.45 U1X] -0.340]3L, A4

WA 0.520]H , A5+ -8.30E-07 WA -4.81E-07°]aL, A6 -0.74 WA -0.34, A G714 B4 9
Helol 75 40 JREE Flshe .

Fﬂo
£z A

A7% 10

A7) B3 uhelelobe] ol BE &S A7) B whelzole] Al DN AT FA U AA BE HE®)
soulastel AAT) 97199 BAMe AREE BASE BAS O EPHE, FAW @149 249 9
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A DNA 9l A o AAl 23 8& (%) Hashs dAE ©
= H

3L
RSN
Hlelol #7 4o JH=E Selshe P,

o] A4

7l & & oF
= EE2 A A7IME B FREE B4 shs el #ek Aol

AFNA nESE EEA 714 (high-throughput sequencing technologies)o|gtil &&#]zl XAt A7|4d &
A (Next Generation Sequencing, NGS)o] F&E=Z wAsIth. nAYE Ao st A]zto] A WP, &
3 1 A vlgo] wig Al wel A7l A 7149 EAE e &80 EAbE AL Jlth. mlola R ubol
(microbiome)9] &4 Al nlAE 39 EAsIE fste] AT TAY AdTE s8] 27HH 99 (hyper variable
region)oll 3|8l 165 rRNA 82k A E4jo] F= s gl

Rk olug}l ol wlolARulolFo] #A1S 9 0 v FHF(platforms)©] AQtE e JANE, A Al
A/ (deep sequencing) ©2HE HoJA|= Wdigh 4o tlolgEo] A A= ARE YeNIL d= Ao dis)
o] oJH3] ool A7|Ha Q)

A, Be oA vo]mmulo] g0 BA Al NGS7F AlEA dlolEle EAS 93 mFdtd WHoew g
g AeolE olE mEskA @a MEAEI k. 1 A AlEAY B8 WA HAAgdA B /77 HA
skal, AREEE NGS EHFoIY AXE 0 EE dlolg Ho]zo] wEl AR o A¥E YER|E k. A
718 mpo]AZutol o]l FAE 53] omA Almol dste] FalstE A9 ol SRE st HEe JuE
AestA Eetel wel 2 EAHe] v Tl Ha 9l

gige] g
S dst = HA

Boamo] o AL apAt) @79 EA1Y (Next Generation Sequencing, NGS)o AS=E BEA5 = WyS

i
i)
ot
o
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o
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ol
ol
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o
i)
o,
o
ox
=
o
{0

g, ATRe 2 =del o Bt getets] .

Al DNA Q18 Al wisto] At 271D 24 S Fdsks dAS £k, AU A7IHE 24

2 g A A7) Al DNA Q13 A AlE AR Adolgh 2% o)At Bteglol2 Y FEE Al DNAE X Esid
H= Bola, A7) vt Elole] FAAQ FRHE ATSA oy, dF ¥, oMAUIEYE (Acinetobacter) &
vre 2o},  olE|mfol M|~ (Actinomyces) < EHE|E| o}, ol XU (Aeromonas) & BRE|E o}, wpA# A
(Bacillus) & wrelglo}, wE|Zo]d|2(Bacteroides) & wrelg]o}, W] T XZHE 2] (Bifidobacterium) & ]|
2o}, AAZE (Campylobacter) & ®Hglo}, FR22EH(Clostridium) £ dre|glo}, Q=X Ejo}(Delftia)
2 ulglglo}l, o Al=2de}(Eggerthella) 4 we|2]o}, <le]=uME](Enterobacter) < dhejglo}, Jde|zmAs
(Enterococcus) 4 drEg|o}, o ~Ag]7]ok(Escherichia) 4 vrelgol, F#:A|A2}  (Klebsiellla) 2
vhe|gjo}, FErbA 2}~ (Lactobacillus) & HrE|g]o}, FERuUA(Pseudomonas) < dHe|gjo}l, AR AAX
(Staphylococcus) & dg]o} @ AEEFF 2 (Streptococcus) & HHHE]olg2 o] Folz FLolA AEld 2%

oY & Qe

ok, E oA 7] wrelEoleE oAU ERE HF$-vlY (Acinetobacter baumannii), SFE]zwmlolAM|: QEE
HE]F 2~ (Actinomyces odontolylticus), olollZXibA slol|= 2T e}b(Aeromonas hydrophila), v~ Al#-$-
Z~(Bacillus cereus), HrHZoldl~ XA~ (Bacteroides fragilis), HIE=HEHEE o= AE
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(Bifidobacterium adolescentis), ZHIZWE  AFY (Campylobacter jejuni), ZERZXEEdH Ui
(Clostridium difficile), Z>EJo} A=W &~ (Delftia acidovorans), olAl=2=z2} =NEl(Eggerthella
lenta), <lElZ8lE Z=ZolA(Enterobacter cloacae), ME|ZF A2 A7~ (Enterococcus faecalis), o227
2 7)o}  ZEFo](Escherichia coli), AL FRUo}(Klebsiellla pneumonia), ZFERFAZZ~ Huld
(Lactobacillus fermentum), =X o F2 =AF(Pseudomonas aeruginosa), ZEFEZIAZ o392
(Staphylococcus aureus) ¥ ZE#EFAH2 JFEUYo}(Streptococcus pneumonia) Z o] Fo] 7 oA Aeld 2
T oY F St} ol A7) Z HEFele A EA"E 4 £ BrEEels] ol g d JAE e
ZolaL, old A== FL olr}.

2 o]l A DNA 1F FAACNA, A7) BEEols A7) @AE ofAWlERNE  HE-mRU (Acinetobacter
baumannii), StExwlolMl~ 2 =EE|EHF 2 (Actinomyces odontolylticus), ©oF|2RU2~  Jfol==2He)
(Aeromonas hydrophila), ®hdelx  Ael$-2(Bacillus cereus), HYrE|2olul~ =&z~ (Bacteroides
fragilis), W|¥ =gl ol= @ ME]~(Bifidobacterium adolescentis), Z4Z=ZHE Al5Y (Campylobacter
jejuni), FZ2EFHE Y22 (Clostridium difficile), @XE]o} ofA|=r ek (Delftia acidovorans), ol
24z} @Eel(Eggerthella lenta), dME|2HHE  ZF 2o}l (Enterobacter cloacae), <MEIZ23A~ HAFX
(Enterococcus faecalis), ol=AZ7|o} F&ho](Escherichia coli), ZF3J;AILE FEUYoMKlebsiellla
pneumonia), gEdd e WY (Lactobacillus  fermentum),  FEEU o FX A Pseudomonas
aeruginosa), ZEFEZFFA2 o}9-#-9-2(Staphylococcus aureus) ¥ ZESIEIA~ FEUYOL(Streptococcus
pneumonia) ¢Jole F7te] W golE v £3E F e FoE, ATEA =

2 oA A7) AlE DNA 1F fAAlE A 47148 A Al 53 dEH ok Als TR (w); ZF atbE
gote] Als Abe]=(bp), 16S rRNA frdzte] HAl FUNF) T A7) 16S rRNA F-A Wl GC &%) T34 2
< Hegol 54 9 Zgo|w 7t mXe gFE g5ty A Aot

E odyol A A7) ‘i}EﬂE]O}iPrEi AE DNA = J]|ER, dZ E9°], GenEluteIM Bacterial Genomic DNA kit
(Sigma, USA)E AH&3te] =4 Al DNAE X F o}, old AgtE e AL ofutt. ouf Ar|el o]
vhe|glol 2 F-E Al DNA & Al Z28-%A (Grampositive) HHE|Z]olo] tidlt & W] og 4= 9},

ES, B owwelA 37] Al DNA F FAAE, 78 24 PAS] gl 22 AE DAZ AAF S0l
nhgrE stk

ool 47 AAY 97N BH A ARE ASEE AR N QT FAAE deote] FRel el
el ¥ TOoE RFW H olEL L1008 FE MEE EFF AL AFFORA Tt AR FEst
AAY DAL BAel AT JFE BT S Ao AF BU, ) GAD 18F SPolzry 5
A A DNAE ZSHE A DNA T FAA0] QoA welelole] SRel wet oo F Tom wHE -
ar, wEASAE 1859 weeel F 1-0%9] uteeold TsHE AL T, A uteeelE TesHe
A2 Fo BRF H, 5L 1111009 BE & EFF AL AR AT+ vk

e A7) DU AF RAAL AL E A 2] 111009 B RS U S A48
S, AL B2 AL TH A2 B L1 EFRCsEA); P L2 EFE, 14 EFE, L0 EHE 2
1100 EFE F 1% o4 e ARR A8T 5, 2 Azd he 4 2982 dejelobe] BE 1 E)S va

Sto M AR FE7F A7) AAY A7IME BAHe v A= FES SAT Tt
oA 7] ZA] GrIME A T dojR AFES Mothur- Silva dlo]ElH o]~ Mothur-Eztaxon 9]
T oS AFSEle] BAS H AU 2A4E Wl 72 StEgoele] AA &
4 5 dojR AFRES F4st= dlolEulo]xTF MY AVIAE

o]~ 9 BaseSpace-Greengenes %
F3 vago g A 7]A

Aol MAE dge BAT 4 v,

Tk B oulgo ] A7 AT GrIAE B4 T dojx AIES Mothur-Silva Hlo]E W o]~ Mothur-Eztaxon
A

dloe] Wlo], ¥ BaseSpace-Greengenes & 2% o[4-& ALgete] 2@ 3 7} ©lo|E wo|xo] wE 2t vl
dole] Bx W&e Az Wagezs 7 doly wWolxsd whe 7t whHZole] Bx W& Walgows DA
% o] A7 AMT 271D BAe) mAE Qe BAE 4 9l

_ir
B %Uéﬂ]*i% A7) ZAd G71AG B olate], A7 Al DNA 9F FAA U Bx e ol Az 9
(bp), 16S rRNA =} HA (14 2 A7) 16S rRNA 1A W V34 9H9] GC =k (%)
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2 oahgo s A7) Al DNA Q1F 44 W Hx g ole] AR & (w), Al AFe]=(bp), 16S rRNA f3
EA =(015) 2 A7) 16S rRNA - &F W] Vavae el GC (%) 3] A 1ol tidske 7] Alss DNA
=

EL r
FAA W Ex wEH o] dF BE HE e 4T ¢ AUk

=

=3 wrElEobe] oS R HlE(%) = AL + A2 X (F3E wrElE]ole] AR F(w)) + A3 X (V3V4 FHe] GC &
(%)) + A4 X (16S rRNA Fr=2k B4 =(71)) + A5 X (A5 Ake]=(bp))

A7) A 1A, ALS 16 WA 190]aL, A2% 0.4 X 0.7°]9, A3E -0.5 WA -0.30]aL, AdE 0.4 WA 0.69]
™ A5E -9E-07 WA -4E-07°]T}.

ko)A A7) A 1e4], A1S 16.40 WA 18.600] 1L, A2E 0.47 WX 0.56°]|7, A3E -0.45 A -0.340]
3, AE 0.41 WA 0.520]7, A5E -8.30E-07 WA -4.81E-07¥ 5 <)

B oabgo A A7) 2] 1eA, AlS 16.43 WX 18.5570]aL, A2% 0.471 WX 0.5550]9, A3 -0.431 WA
-0.3430]3, A4 0.415 WX 0.515°]9, A5+ -8.292E-07 WX -4.816E-07Y 4= 3l

Boargo A A7) A 1e)lA] A1S 17.3279]3L, A2¥ 0.53375°0]%, A3E -0.388°]aL, AdE 0.46125°|W, A5E
-6.17075E-072 5= <)

w3, B oagoA A7) A DNA QF 514 W B3 wrEgoly A8 (), Al Abe]Z(bp), 16S rRNA
AR BA F=O0), A7) 16S rRNA -4 W V3v4 2
371 2] 20 thdste] A7l Als DNA elg +4A W 5% *EﬂﬂOH d= &

o
Ol

[+ 2]

237 vtggole oS BE u&(%) = Al + A2 X (ZF delglote] AR 9F(u)) + A3 X (V3V4 g9 GC &
(%)) + A4 X (16S rRNA 32 Ha] =(A5)) + A5 X (A5 Alel=(bp)) + A6 X (I %A o%)

71 A 20041, AL 16 WA 190]aL, A2 0.4 U1X] 0.70]%], A3E 0.5 WX] -0.30]3L, A4 0.4 UiX] 0.6°]
#, A5 -9E-07 WA ~4E-070]3L, A6 -0.8 WX -0.3°1%, 7] "I G oR = =3k wiEEept 2
3
[<]

PP A 1ela, T £49 F5 0l

2 dbgo A 7] 4] 2004, Al 16.40 WX 18.600]3L, A2% 0.47 WA 0.56°]9, A3 -0.45 WA] -0.349]
3, A= 0.41 WA 0.520]9, A5E -8.30E-07 WA -4.81E-07°]aL, A6+ -0.74 WA -0.34°]H, 7] 'a%
Py ol ¥ BE wEelrl % A A9 lolm, a7 $4 A% 09 5 ek,

2 odtgo Al A7)l 24 2004, Al 16.43 WX 18.557¢]31, A2+ 0.471 WX 0.555°1H, A3 -0.431 WA
-0.3430]3L, A4 0.451 WA] 0.51501H, A5 -8.292E-07 WA -4.816E-07°]3L, A6+ -0.731 WA -0.34¢]9,
$ P o B wEelelt a9 P A9 103, 1F 24 A9 09 & vk,

B oo A A7) Al 20)A4 A1 17.3270]a1, A2% 0.533750]H, A3% -0.3880]1L, A4E 0.461250]®, A5E
-6.17075E-070] 3L, A6 -0.497759 4= t}.

oo A= A7) Alss DNA 91F Al diste] A @714 E E2AS % 7 SHE 5% uhe o}
o] Ao (w), AE Arel=(bp), 16S rRNA 4R BA (A5 2 A7) 16S rRNA 42 ) V3v4 d <]
GC FF (S 471 A 1 =& 20 diglsle] dojx 53x vteglole] o5 2 v&(0)S 37 F3x

A DNA 918 F44 W Al £ 0j&%) 3 vlusks GAS Faste] AW 97149E 249 A3es

wrgel A= 7] Al DNA Sl Fd Al thate] At A7IME B4 8 o st Aol 2

ool ANEE ARgste] A F SAE =i wEH ok AR F(ul), A Abol=(bp), 16S rRNA

FOIR) % 47] 168 N fAlA o VoV 9e) G0 BRS04 1 EE 20 seustel Lol

of W& =i "ot oS Fx W& S, 7] & wrEHEere] Al DNA e FdA Wl Al
1

M & (53 Hlaes BAE Fastel 2 Arel FEA AN 271D BN AshEe] vAs Qe

AR L
Ja
2

[UO

MooRE oo ol
001‘

2 F
i)

7] Al DNA Q1&g A g ] M= ol 2
ARgste]l A F 54w 51 wEeore] Algel F(ul), A Abe]=(bp), 16S

Sl
i)
ol

6 o
>
% e

i Oi
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=
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£
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=
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>
ne
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>
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&7 16S rRNA 74} 14% V3V4 g9 GC FF (%)= 71 A 1 E= 20 st
53 gH ok oS 22X W& (RS 7] S HE ko] Al DNA 1E A
(%)} vaLsh= dAE ‘TEBO}‘O_;‘ ZF DNA 55 "ol 2l A7IME £ Ag=

ER, B Oug At 47 A DA AT FAA) tste] A A/AG BN £ 9 237 oy A
A Q1AG 84 GO Mol Apgalel £AY 1, S48 R b

Ol
@
=
S Mo
oz
N

‘ _]}.n
=5

z
i)
o

(o3
9
1o
py

20l thdste] 0401{ zt Eﬂ olE] H ]i0ﬂ 0E =i ]FJOH oS WA
w DNA Q1 A ol AAl &% v& (%) Blusks GAE sdste] Zh doly wo]lxrk 2pAlY f7IME &

go] &7

wowgel s A @749 BAgel ARwd eRE Ul & gt AAE BAsk: il na
Aot

T 2¢ B e o Arjde] mE ¥ 1A 2B EEE 7 dhHglol el VIVZ ZElo|w | V3V4
xglolwl, V6V Zelolm o] Ajts Yehd Aol

T 32 B ougo] o dAAdoef lojA, VIVZ xZelo]m | V3V4 Eelo|w HE VEV8 Eelo|HE Agste] FEH
AE DNA Q1F FHA, Zgav= aF FAA = PCR Q& FAAd glolA dhegjote] BMIEE R (phylum)
Tow BA3 435 vehd Aot

T o4 B oae] A AAjde] glejA], VIv2 Xglelw | V3V4 XFlolw = V6V LEho|HE Agsle] TEH
A DNA Q1F A4, Ztau= oy FAA 2 PCR ¢d A dojA whelglole] HIEE <L(genus) &
Toz BA% 435 vehd Aot

T 5% ¥ ago] o HAAldoef lojA, VIVZ xZelo]m | V3V4 Zglo|w HE VEV8 Zelo|HE Agste] FEH
olF FAA, Zg2m= oy FAA 2 PCR Q13 FA4A9 3 EW (heatmap) ¥} AlE = (dendrogram)=
el Aoz, F2AE& Al DNA 91F #dA, w4 Zelans dF fdA, FA2 PR 9F 4445

=62 el o Al glojA, VIV Zeolm, V34 o] = VEV8 ZefolwE ARgstel SEd
A DNA Q1 A, Eeav= g FAA 2 PR s FAA 2ol «55= vE (Expected) 3} W]l

Egxo] PCA AWE YERH Zloltk. PCAE 98te] Bray-Curtis HIfFAMI 182~ (dissimilarity
index) 7} ARSE AT, F2 ZEpolm o] Fipol whE R, AL QlE FAAe] SRl uE e

=7 oEwe] A AAdel SlojA, AlE ]l FAA lelAM 4F7e] DNA FE 71Edl wet e o
HEE E(phylum) FEo2 B4 235 v slo

FAAAN JoAM 4FF2 DNA 5 7]Ed we} vl glole

= 2 &
== FE(phylum) FFo 2 A3 A3= vERd Ao
T 9v B Iy A HAAdo oA, 45/ DNA & J|EE A3l F
AAE VIV2 Zefo|H, V3V4 Zelo]n E= VEV8 Zlo]mE AlEslo] FE
o] FFol wel 413 3| EW (heatmap) ¥ A% %= (dendrogram)E YERH Zlo

q
S
lo
f
uf
=)
Lo,
e

3 Al 9lolM, 47 DNA % JIEE ARSete] FEE DNAS V3V4 Zeolw i
E AR&St] SHEA AE 1T FAAC] oA, dS5E = W& (Expected)H HuE g mjE
#E Yepd Aotk PCAE $3Fe] Bray-Curtis H|-FAM 192 (dissimilarity index)7} AF8-%
915} R Zatolw o] FRo wet FEE i, A2 DNA FF 7|ES FRel wet FEErt.

E 1S 2 e A Aol flojAM, Al DNA s FAAe] AlE Aabzel wtelgeol 540 mAl= 9



[0048]

[0050]
[0052]

[0053]

[0054]

[0056]

[0057]

[0059]

[0060]

SS50dl 10-2123922

=129 (1), (B) ¥ (C) Zzte 2 o] o AAldel 9lojA, Als DNA & F4A, Zgav= AT 4
A =L PCR ¢1F FAdAl dale] z+ vbeglole] AA W1=(Output)et =%+ W =(Prediction)S ®| w3 1)
IE Uehd Foltt
T 132 2 g d AAde oA, A FUIAE FA4 Al AR FYFAA dEFH wisle] oS UE
W Aol
T 4 2 ¥y o AAde] lojA, Als DNA 1 FHA, Eeav= Q1 fA1A 2 PCR 1F F-AA
A 3T Aeolst Folzel 9 dojEuo]az FAEte] dojzl wh el RIEE vlud 22 E VeI A
olth

lob, A Febel B UHE 93 A0 AdAA Gk o5 AR Sod ¥ e we 24
o2 4] AT Aowd, & YA Ad U & AW WHZ} IS QA A A R
A€ FAANA B A4S 7 Aols QoA e Aok,

ERE

1 lE FAA vjAEe] wjek

sk £SO FPE welelobE delF w19 18F9) velgel R ZulsAT. 18F9] W
o} #FE 4 2AL melstol WA A wFselch,

7] a5 £ 2717 €714 a5 (Facultative anaerobic strains)® 7% d 33 wiX(BAP; Asan
Pharmaceutical, Korea)ollA] 37C9 £& =7 3dloA 2447 < wigsgict. Ad) &7 75 (0bligate
anaerobes) ] 7A-¢- BFAT}l 3 Z@|o|E(Brucella agar plates)(Asan Pharmaceutical, Korea)olx] 37T ¢
25, B AL Tk, olibEEtAs Tha B AbAS] E9)7] Sfel A 48412 Fob vl FsgitE. o, A2 A
Yol A9 BAP wjA|ollA 40Ce &% % ua7]4 Z(microaerophilic condition) 3}ollA 4847kt Hi<Fs}
Aar, SEwpAE e Huge] A9 215 @14 Tl &shARE, MRS oF7F (BD)OIA 5% €0, <15FHIolE] R

37C9 % sl A 24A17F ot wjkalT).
2. ejelo} =4

Qe Fe3ty] 8t A&l $A B e el MIFES T3, FAA S E = MALDI-TOF MS(matrix-
assisted laser desorption/ionization time-of-flight mass spectrometer)(Bruker Daltonics, France)® %t
Hgol &5 sty $sted, @ wgEol FR2YES Had FE(autoclaved loop)E 3 T A7) MALDI-
TOF MS Zdlo]E9] & Fito] =at & 70% TE5A 1 puls H7sieh. 254ke] Ax3 & =8~ (alpha-
cyano-4-hydroxycinnamic acid [HCCA]; Sigma, USA) 1 plE T H9d Hrlsk & 9438 7Ax3 Ho =4
o|EE A Abdstaltt. thE A WHoRE PRE o&3dte] 16S rRNA FHAE FHEGITE. Bk At
A= Takara Tag DNA 538 &4 0.25 pl, 10X PCR ¥ 5 pl, d=A]g]®m 32 (Dntp) == 4 pl, 2449
Z#olw (10 uM) 2 nl, ¥reElglo} DNA 2 PCR-grade water 1ulZ FAE 50 pl¢ Takara Tag 7)E(Takara
Bio Inc., Japan)& AM&3Fitt. PCRE 95CelA 54, 95ColA 1, 55TCellAl 30%, 72Tl 40%2] 30 Aol
Z; 2 72CAA 108 5 S8, o]F dojx PCR =S PCR BAl 71E(Qiagen, Germany)® A3 F
35 plE Boscr. AAE PCR AHES A7 (Sanger)He s 974 ES 43 H EzBioCloud WAIOE
(ChunLab, Korea) 2] Eztaxon Ho|E Hlo] A& A}&-3lo] vle|gjolE w43},

ol

ll

o]

3. AlE QlE FIAle] A%

71 1. oA Fuigk dEE ol NEE S Eﬂﬂo]E‘)ﬂH HHOJ?Z]' H, AE2EE A9
oA 40T &% 3t A A 35 z=

T glellA 16~24 AIZE Et Aldl wjkEkdvt. 7 dE ]E]O]' M3zl ko] nEA EXE 4 UAEF 0D600E %
3o 1 ko] 0.03°] H == 3143k 5 neubauer ¥ (Marienfeld Superior, Germany)ollA 333t w7 S o]&

_9_



[0062]

[0064]

[0065]

[0066]

[0067]

[0068]

SSS0dl 10-2123922

ste] whelEol MESE A, 2 uhglElel AT =1 X 10 UK 5 X 10 cells/mle] #9) omm

ST 7 whellol A WA el Fuel Bokste] 13 FAAE AzdedD, DA FEFE fAste] 5
12709) AE AT FAAZ AxdA. AE AT FAA) F 9I5E 7 DM FE woﬂ AgsnE, old
o AL B S N FE AEE SN, ] N R AEZE 91 & 1o e vl 2ol

Al A o7 -LWHQ_TL 9J= MP Bio Fast Soil kit (MP), Qiagen Stool Mini Kit (QiaS), Qiagen Blood and
Tissue kit (QiaB) 2 Sigma GenEluteIM Bacterial Genomic DNA kit (Sig)E AF&3ith. €3 (elution)S ¢
3o ZF 71E W £F Wy 100u 1S AFE3FSaL, PCR grade watere 4 thZa(blank control) o & Ag-3}
AT, Nanodrop ¥ QuantusE ©]-§3te] &% DNAS] H¥} &S H7iekait.

¥ 1
8 (Application) £ (Lysis) €% (Elution)

MP Fast Soil| ™ (Soil) 3}ebd ®H |Bead-beating | A ® (Column)  |[50-100.0
Kit

QiaB Blood &g, %=z 3}shA " |95 A9 100-200 0
Tissue kit

QiaS Stool  Mini| % (Stool) s}ehA W 95T A 2000
kit

Sig GenElute uhg 2] o} 318k W | a4 (2R |49 100-200 20
bacterial el)
DNA kit

DNA Q18 A, Zekav= e F3HA sl PCR Vg frHAE A7) f1ate], GenEluteTM =he|2] o}
DNA 7]E (Sigma, USA)E ©o]&3sle] & 189 wlhe|g|o} 25 E s DNA(gDNA)E F=Estar, I38-4A4
whe ol ¥ FAS YT, FEI DNAE Genomlc DNA Clean & ConcentratorTM-25 (Zymo Research,
USA)S} DNA F& 7]|E9 X3ty o] ¥l RNase 20 plE ARgste] AAHET. AAE oDNAZS 1 kb Y
(ladder)o} &7 1% ol7tz2 Ao 293k ¥ DNA #a&) AHelE #s%th. o]F Nanodrop (Life
Technologies, USA), &3 3F=A(fluorometer) % Quantus (Promega, USA)E o]&3fe] < 2 A&
gholatdt). RNA 0 o i & 18%9] uvhelglo} gDNAZE WA A 7]o]%(capillary electrophoresis)alo] el
EA=

Fehar s 1 KA ‘;‘ PCR Q1 frrAe] AzS 9lste] A xefo]mQl 27F 9 1492RS o] &3] 16S
RNA SAAS A}, Alok Z3E- 2= Takara Taq DNA 3% &4 0.25 pl, 10X PCR ¥ 5 pl, H=A
2] 232 (Dntp) 1%5 4 ul Z}Zyo] ZgtolwW (10 pM) 2 pl, drelz]o} DNA 2 PCR-grade water 1pl=
A% 50 ple Takara Taq 7]E(Takara Bio Inc., Japan)E& AF&3}e], 95To|A 5%, 95CoA 13, 55TelA
30%, 72TColA 40%9] 30 Alo]E; H 72TolA 10% F9F PCRS F83tar, 4ColA FA8th. PR 5% A&
< PCR AA| 71E(Qiagen, Germany)E AME-3le] AAIg ¥ EB W7 35 plE o]&ste] §EAIZTE. AAE PCR
AHES PCR Q1F FAAZ ARESHITE. PR AFES 1% ol7F2 2~ Aol 293 F 1,500bpol Al @Y M=E g9l
FoATt.

TOPcloner PCR 224 7]E (Enzynomics, Korea)E ©]&38}o] A7} o] AAl® 16S rRNA 542 =& Ak
ES JUERE 3ta, DH5-alphas E32 A 93 HAYYE A E(competent cell)Z 3t Z 24 (cloning)<
2=33kth. 165 rRNA G4 x7) MEd 2 AAE A=A BoEy] 9ste], 2ZS g8 TRUS I 9 =g
AnE 2295 935te] Flubnbo) Al (kanamycin) (50 pg/ml)o] H7bE LB B22rolx A wikstgth. QlAprep
Miniprep kit (Qiagen, Germany)®t €38 93 EB By 35 plE o] &3] ZpAn =2 AT 5 Zgt2w
E Qe AR ARge7] A7bA -20TColA B, SAE EoavEs F4S feke] 1% ot A
of & FUrt.

4715k ol FNF F A AF HAAZ, A DA AT KA, FehavE AF 4404 L PR AF 44
Aol gloiA, 7t vrelelol 5 AES 10 p1¥ A H shte] Fuol Hrhshel 20ng/ n1dl FEsk 5w
gustel AF FAANE ARHAT. oI5t AAY G71ND AN FAF(nput) 9 FFE FAsH] A
o] 18F "Elgole] e FAAE o= 2%, F 25 A% IF BE £/ H ol&S 1:1, 112, 14, 1:10
2 1:1009) W& BT,

o

o]

_10_



[0070]

[0071]

[0073]

[0075]

[0077]

[0079]

[0080]

SSS0dl 10-2123922

5. ¢l A8 (in silico) Zgtoln] M

Il1lumina MiSeq A|#A ZEl A 16S rRNA FHAE FE317] 93 PR Zgko|HE Geneious R9.1 91 A=
2 gelsisitt. el B-9E5 AHE 51, d7] & 20 JERd VIv2, Vav4 2 VeV8 H-9joll tiE ZelolwE ALE

SHATE.
* 2
79 2 g A4 (5'-3") AEdH s
o4
V1v2 AHFek: TCGTCGGCAGCGTCAGATGTGTATAAGAGACAGAGRGTTYGATYMTGGCTCAG AT 1
ek GTCTCGTGGGCTCGGAGATGTGTATAAGAGACAGGCTGCCTCCCGTAGGAGT ANEHT 2
V3V4 AuksE: TCGTCGGCAGCGTCAGATGTGTATAAGAGACAGCCTACGGGNGGCWGCAG AT 3
ek GTCTCGTGGGCTCGGAGATGTGTATAAGAGACAGGACTACHVGGGTATCTAATCC [AEW 3 4
Vevs AHFek: TCGTCGGCAGCGTCAGATGTGTATAAGAGACAGAAACTYAAAKRAATWGACGG AEHT 5
Ik GTCTCGTGGGCTCGGAGATGTGTATAAGAGACAGACGGGCGGTGWGTAC AEHD 6
o, A F 2004 AEWs 1 WA 62 Universal ambiguity coded] &A% Aoz zF dx m== 317 &

# 3

;A I= 471 O R
A o} (Adenine) T

C T-o}d (Guanine) C
G A E41(Cytosine) G
T E] ¥ (Thymine) A
Y e HC == T) R
R FHAEE 6 Y
W AE=T W
S G E= S
K AE(T B @) M
M o}m 1= (C ‘E—E A) K
D A, G EE T(CE obd) H
\ A, C e G(TE o1d) B
H A, C EE T(GE obd) D
B C, G =& TAE °o}d) \
X/N 2E 947] X/N

6. AbAld] 7MY A

719k ol FHlE dF FAHAE gelrygR FHjg §H, EFE(amplicon) PCR, PCR e S84
(cleaning), ¥ 2(index) PCR, PCR A& &3, Aitsl, EH(pooling), ¥ (denaturation) R 3|4
(dilution)S ¥&3}l= Illumina 16S Metagenomic Sequencing Library Preparation guide(Turnbaugh, P. J.
Quince, C. Faith, J. J. McHardy, A. C. Yatsunenko, T. Niazi, F. et al. Organismal, genetic, and
transcriptional variation in the deeply sequenced gut microbiomes of identical twins. Proc Natl Acad
Sci USA 2010; 107(16):7503-8)Z <=3§3}9dtt. =, 2X KAPA HiFi HotStart ReadyMix (Roche, Switzerland) 12
ul, 2+ 2¥ 3 (overhang) oI HE (adapter)”} H7FE ZElo]# (1 puM) 5 pl, A= DNA 3 pl=& FAE ¥k
Z3E 256 plE olgste] P& FE PRES FHUTE. o, 16S rRNA XA} F VIV2, V3V4 3l V6V8e] A=
dolgk 371 915 BHle® sk V] & 29 3F9 ZetolwE ARG, Q¥ PCRE fldte], 2X KAPA
HiFi HotStart ReadyMix 25 ul, Nextera XT Index 7]E (Illumina) &2 2z} ¢1dx~ =Zglolw 5 pl, PZ=
PCR A& 5 pl, % PCR grade water 10 pl® TA4% ¥ &35 50 plE: A3, ZF PCR 34 S 93t
o], Agentcourt AMPure XP beads (Beckman Coulter, USA)E ©]&3}o] PR AteS AAsSt. 3% 2 A"
AEE 4 hx] Aqtsket F, shue]l FHeo| E%(pooling)shglthk. Library 2 PhiX Control v3 71E
(Illumina) & WPA F 22F 6 pM B 12.5 pMo.2 3AstaL, o]5S 3:1¢9] H&= Egaitt. deludel=

_11_



[0081]

[0083]
[0084]

[0085]

[0086]

[0088]

[0090]

[0091]

[0092]

SSS0d 10-2123922

I1lumina MiSeq A& A (sequencer)ollA] V3 600 cycle ZIE(I1lumina)E o] &3lo] A|AASA ).

Illumina MiSeqZH-E] 92 dHo]EHE #HoJ= <= g]=(paired-end reads)’} ZHEEF 3}o] Mothur v1.39.5.
Contigs® Z1&&}31al, EzTaxon ©lo|E{Hle]2~ (ChunLab, Korea)$} AH3sFSIth. UCHIMEE ©|&-3to] 7] &E Al
At F2 AL EzTaxonEs Faste] E7sitk. AEA B8 (bioinformatics) Io]ZEkQl& Hwsl7] 13}
o] contigs?] AHAEL Y3l MothurollA Silva v1285 AM&&tda, EF A FE 9l5te] RIP vo& AH&31 .
Greengenes v139|4] dojxl BF 8¢} vlwstr] 9ste] Illumina BaseSpace, 16S WEMA| =T A~ o] Zg|#A oA

(metagenomics application)g AF&3Fitt.

utelelol AIZ, 713 DNA, 16S rRNA frdxt 22
has ol8ste] Al QlE fdA, Al DNA Q1E A d
Hrelelol akEe] b Ae AT B4 A RNA B e Fo 5o E4

_IQr )} Z
h 1 -
s A oo} Bst] FUE 4T ShmE, 27] 4744 mock A®
|

ol

H Egan =, 16S rRNA FAb dEeEat 22 v ot
o] Z
£

il
td
-
EL
N
)
o
ol
3%
®
Z
)
o
(o3
)
)
kel
il
2

Art. AEZ AF FAHAAZRE F53 DNA 5= 10 ng/ u 1S 2384 LU},

A% DNA Q1F §34A, Zeav= 9 FAA 2 PR QF FAA9} 2702 H-F8 AEZS(NTC) WZS 3719
Tefolm 5 Agste] AlEAEIGITH. dhHElol M 1F FHAe A A2 Aolgt 4719 DNA FF JEE AL
g3ate] 3 Al Sklvk. 1 A 8] 3 4dlA] B npel o] NIC A& st 329 Z=E ARSI O
33062 W A 1395779 Bl=E AJAFEFIth. Qiagen Blood & Tissue 71E (QiaB)E o4&
AF FHAAZFE FZ3 DNAQ A5 B2l -2k diste] 83 f=vhe AAE 4= e

AL & F AU, @, QiaBE FEF DNAY S BE AT HAA QoA Al

2N
HE = A= ALY Y= FF2E(read counts)E TS & 5 AU}

I 4
QE A Bl oM Het FE FLE F
V1v2 V3v4 V6V8

DNA nock’ 66299 106807 .4 41342
Plasmid mock 66098 82320.8 42732
PCR mock’ 59503.5 68360.4 30104
Cell mockb

MP Bio Soil Kit 69793.7 107926.3 38284
Qiagen Stool Kit 44108.7 67297.7 83
Qiagen Blood & Tissue Kit 66129.3 95239 38623.7
Sigma Bacterial gDNA Kit 55277.7 129354 .7 56697.7
a Samples were sequenced in duplicates.

b Samples were sequenced in triplicates.

(2) A5 DNA Q1F FHA, Fepame 2l

%
AT GG AN AHEE Tetol 7} v A
= 3

A7 % PR 91T §AAZ o] 85 Lejolnje] gt 24
3}

&S 3H157] kel 16S rRNA Flabe] A& el
= ] D et zZalolw wamxe] A4S-, whe|E o}
16S rRNA f-zbol] i3k 359 Zlolwe] 9l Azglm ¥4S $33I). 3712 Zelolw AEE NCBI wEdL

F Fqe FFA]

1

A DNA Q1F F3A, Fehav= 98 F34 2 PR 18 FAAE & FF(phylun level) oAl #4183 th
(&2 3). 1F F8Als & 18F9 wHglol #F2 FAHEH, o5 47 o 3=, T2 vty

(Proteobacteria) 8 ¥, ¥Zn|FEH A~ (Firmicutes) 6 35, ¥relZo]d| 2 (Bacteroides) 1 w5, °}E|Wu}E
2o} (Actinobacteria) 3 w52 TAH vk, 370¢] ZalolM 2 FE W gDNA mock> ¥ 2U|FEH 27} 7MY %
2 Hl%(abundance)E RE.Sal, 71 Th2 T2 ube o] dl T3ttt E8~n = mockZ} PCR mock2 VIV2
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[0093]

[0094]

[0095]

[0096]

[0098]

[0099]

[0100]

[0101]

SSS0d 10-2123922

setolrist V3V4 LebolME ALSE FolAE WEvFesst madesddel nt B Fe &
WO}, VoV8 ZetolmE AgR Aol Zzeevteobt v THsu B 0ES uYlt £,
3709 Q1% Aol glolA, HElZoluls o] VIV2 efolvlsh Vav4 Zefelv B ALGHE w 4 He ww
g Rgla, VoVs Letoln] AEF AESHYS W otelewelol} b e WEE Bt

T 4ol HE vkl o], & FFE(genus level)oll Qlojxf= VIV2 Zaho]m o} V3V4 Zato]|mE AMEE o of
A=d#}(Eggerthella)= SQAE A &gkor], FEREYAE I W=7 242F 0.03%, 0.01% 2 0.11%2
FroR HEHJT. VIV2 Zato|u & AREEIGE W M 2 WEE e FoRe A7 FRAEY
(Clostridium), ZEHFE# X (Lactobacillus) % 7“3JEHLE1(Campylobacter)?ltﬂ, V3v4 ZolHE A3
= wHZold s AYstie & Nk ¢H7} 12]31A] e¥skth. V6V8 ZtolmE AMESIlS w 7 =

Hiwo] 3749 F& FR2EgUs, Ad=2dy 2 vty o)z &gl Vavd 49 BloR s uf <l
Bl 249 (Enterobacter), DX E]o}(Delftia) = —,E]; Fol Al 2= (Actinomyces) & W& HIEE H O, V6VS
P BHoE s "W o AZdee} oA ERE L WE HIEE Bl

olq etolujo] wel vhelo} Wl

)

Z ApolEs Qle] AME M Y oH FRELE HO|
A FQITh; VIV2, V3V4 2 VeV8 Eelolm zhztol A, Al DNA ¢1& A9 A% 0.139, 0.179 2 0.1930]1L
Zopane oF fAAe A 0.224, 0.263 2 0.1790]9, PCR <& FdAY A$ 0.158, 0.225 Z 0.203¢]
A¥3E BT

7} Zoln] AEES ztolE Mlasty] $lste], = 59 s|Ef(heatmap) ¥} A= (dendrogram) 58 & a5
oAl #AE AF FAA wHEE el RIS YERAT. A7) ATEY A VeVs 95 elstE 1 A
Ae 3 2ok, 370

3} aaﬂia%% HhE | VIV2 EE V3V4 99S EbAleteE A HE 6& rif Y AEHH S HolA
9 (V1V2, V3V4 H V6V8) EFoA] Zean= 9F
QlF A ,HJ:} 23 A3ts B2,

= 6ol E 0¥ FAA A @I dS5HE 27 &S o] 83} Bray-Curtis Qe AE o] &3 PCAS YEIA
o dSHe A9 ¥E2 FY>input) FX9 16S rRNA 12 BAGE w3 F Al Abo]=<b 16S rRNA -3
2+e] GC gFoz yrolA] At 1F FAAANA dSEE HEL B3 8 BYgor gAY, 7

2R BASHE 165 rRVA fA4 LetelmE vehin, AzZe AF F4AF dehiEs ddvh. ® 69 19
mol M walst 3A e g wel RESGon, A4 T o5 ol EANAG. dFHE wEE AF
FRA AE ol ARE WA BESA o}, v Aolold FEHE s DN AF fRANAE e
vre Ag 2

A E o] &3k DNA F= I} sepolwo] 3 Rt

AF FAAE 18F<] ol AIEE D600 7 FHoZ EFsle] AZRFHJTE. o5 DNAE 4572 A4
2 #uEa = JIEZE, MP Bio soil kit (MP), Qiagen blood and tissue kit (QiaB), Qiagen stool
mini kit (QlaS) 2 Sigma GenElute bacterial DNA kit (Sig)E o]&3dle] FZE3 k. Aol 7|EE ALE3}o]
H DNAE 3709 Zgolw ANEE AMgste] F%3th. QiaBE AMEsl] FE¥ DNAE F719 A3dS 9

o 91% Hro FET Foem FFATIA o}oﬂ Al el ekt

A Ax 18 FHAE 2 55 Pl wet gdet dheglol vjES BTHE 7). AlESFR

el 2l 2| Sute ol 50.8%, I Zn|FE| A~ 24.6%, oFE]x-ube o}l 15.9% 2

(A M), 16S rRNA 2 AF2] 16S rRNA EA|4=, Als Ato]l= % GC =S

EiEﬂg el EloF 35.8%, Y] Eu|FEE| X~ 42.3%, oFE]w-HlE g o} 14.1% E HHE| 2]

). AIE mock DNA®] QlojAl, RE DNA 3% WA BdaA & dego}

= iiEﬂOHLEﬂF/}OV} 7}% F HIES Btk P 2 SigollAd 2HAR =& WES H o y=nFyx
of slFslda, 1 thyo R urgRold v} ot go} B & HIEE YeRlth. kX, QiaS

He otgutggolr b W HIEE wBelow, wERoldart I FE s EE} o WEES BT

WAl E VIV2 2 V3V4 99 ZAzela Tz edtddol 85.7% 2 75.7%, 2 2oldlx

olEl =t gjo}l 0.8% 2 1.7%2) E¥X 2 SA4YE AL o

kI o Mo
)
il
o,
n)
1>
(0]
EN|
=
=2
-
o ofl
ol
2
o
=
o
>

\]
OQ
o
Xl
o
2
g
~~
I
1 2
2l
o

=z uy

_(
[L

=
15.2%, 2w FEH 2 4.1% 2 7.5%, 2

% 8elA Mz ke o] 3Fie] Lefolw] AEF Agste] AAdE DNA FE
grelejol H &S Hole A2 k. & A vk AES, 165 rRNA FHdA 5
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¥ ARel= BU16S rRNA frdAbe] GC s el Al Qe FAACA ol SE= vlEE dERd Zleltt. Alx
TS ateste] ASE= vES 54 H}i e, dreelEl s Bl AR LollA QiaSE FEH <
F FAANA el WEe 2098 2HAL, olE AARUE oA QiaB H“?ésli FEd Ay E=F
2005 Zehs ghs JERSith. 7t T% gl U]ra zkelg 5A437] ste], Bray-Curtis Q1¥2=E AH8-8)
o SEWA ATES YA (= 9).

[0102] 18F9] Wrele]ore] HAEA )M HeEol AEge] o] AdbE cSH= NE wEE Atadth. o A
EE FF UHelA o Rolb et 7UEHPEH RIE7E v 58 o HEFd. o, AERtE S
A1 V6V8 ZtolmE ARG A= VIVZ Eehe|miif V3V4 Eelolm S ARGSH A-9F Wlawste] WmETE iAo
2 S et A g FAA lold DNA F& e Zebolws} ge] A H£EF AL el
F ATk VIV2 2 V34 Zelolm S Abgete] AAPE AIE mock DNAE ATlH o R VeVs Lefoln] Hr)h shgk
A EEsE A #3AT 5 s

(0103] @, PCAL Aol @ Zejoln] 3 o] ate] T AE AT fAA0 oA DN F% W Aole] AE e
MR 10), Seoldlel 5 ek A £ el Wt 20 A A% @ S A F R A4S
He oweg dehia, B4 0 REAe 747 ol u&d AESE vehit
[0105] (4) 91% §AAA AAe] AINAE BAo Aspe] dgg nA- utezo} 54
0106 Al @1E ] dakiel o wuEoh S0 FYE AT A BA) Astel, Byl JTE
WA 4 9;—5— e 4 A EQ@ 7 weelol W AR F(input), ¥
[e)

=
=
=
=
e
-
=]
=
=
Ho
=
)
f
2
_1
Y
s
>~
>
o
[N
We,
>
=
[
Lo
[ep)
(@]
%
o
il
rx
g
ol
ol
4t
=
o
Ll
o
oo
ol
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[0110] dlg 2o} B8 Al DNASH #ao] g1y wjiol], & 10014 Al DNA Q¥ F4AwS ngsgd. & 119
aYEAg A e Zpzre] wig glete] oS WIEE YERH, AZE G5 MHA u#E 245 vERd et

g X SRS

EE

T osE 7R AL 7Y F= R O16S RNA 5 HA 5 FA A
12 79 = 9 V34 MEe] 46C FFS g

S5, 165 rRNA F2F JAl 2, Al Apel= BV

Aol A wbE ol Wik A} gt b A AS & 5 Sl

[0111] Bop A 4S5 95te], SPSSE o] g5t AXE AF F4A, A DNA AF 44, PR & §A14 &£ =
gan s Q1F FHA ZZe| loja], wregole] EAE 1T ste] Z17] dS5E = wreEgote] RIESL, V3V4 o
Aol A FZFH Al DNA ¢1F FdAe AA Ay ghol tiste] b= 39 23 (multiple regression model)S
2A8 2 A3E T 5 WA 8o YEdTH

xz5
[0113] T Coefficient
EES o At
A 39.063 39.963 39.522
22 F%Z(A)|6.558E-08 7.276E-08 6.905E-08
x5
V3V4 %GC F=F|-0.444 -0.418 -0.431
(%)
16S rRNA 74(0.044 0.114 0.075
A4 EA FON
N
T)
Al Aol =|-2.411E-06  |-2.286E-06 -2.334E-06
(bp)
Iz A o|-7.429 -7.059 -7.253
)=}
n
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[0115]

[0117]

[0119]

[0121]

SS50dl 10-2123922

£ 6
T Coefficient Standard t-Statistic |P-value
H A B 3 Error
AT 16.43 18.557 17.327 8.796 2.249 0.044
594 F=(A]0.471 0.555 0.53375 0.395 1.499 0.173
)
V3V4 %GC HEF|-0.431 -0.343 -0.388 0.142 -3.291 0.006
(%)
16S rRNA 7110.415 0.515 0.46125 0.173 3.638 0.003
24 B4 N
PN
<)
A= Aol Z|-8.292E-07 -4.816E-07 -6.17075E-07 |0 -2.055 0.062
(bp)
g% Fd 4|-0.731 -0.34 -0.49775 1.821 -0.184 0.857
}_—TL
R-squared 0.702
Adjusted R- 0.578
squared
Z7
T Coefficient Standard t-Statistic |P-value
A A o 5t Error
A 14.188 26.537 20.3895 11.026 1.849 0.122
T = () 0.192 0.288 0.25225 0.400 0.632 0.539
V3V4 %GC | -0.484 -0.237 -0.365 0.149 -2.395 0.036
(%)
R-squared 0.292
Adjusted R- 0.197
squared
X 8
T Coefficient Standard t-Statistic |P-value
EPS A At Error
A 12.44 23.635 17.63375 9.203 1.893 0.095
T = () 0.223 0.669 0.4565 0.319 1.441 0.246
V3V4 %GC | -0.421 -0.371 -0.399 0.133 -3.005 0.009
(%)
R-squared 0.414
Adjusted R- 0.336
squared
471 % 5 UlA 89 AdE EUIE Al DNA 1F A, Ax Q1F F4A4, PR 15§84 2 = =
AT fAA Aol vrElole] dF NEE EEat fAoR 87 A 2 9 4 UK 6% £2Y 5+ AT
3l 3

. 271 AE DNA QlF FHAAA B47] A 2ol T, 18F<) wtEEel @ Aol dis)
F(input), V3V4 4o GC T (%), 165 rRNA =k K
HeRIRlaL, ol5s 871 A Aol tigiste] o5+

REE vt Eole] A MRS W A9E ® 1

2 °f
B 5, A ARl =(bp) B 17 R4 o
Zh wheelobd WS E 109 dehpglon), oleld o5

b B = U=

2ol vepidet. =3, 7] AE e FAAlA
71 A4 4ol g, 18F2] W elol w5 ZHztel st %‘@Q A3 4=(input), V3V4 499 GC (%), 16S
rRNA 2k 54 5=, s Abel=(bp) R 8 FAd ol FE & 110 YERHAY. EFE, PR 1

henls Qg fAAl AZelA B A4 5 % 6ol s e SHE 4 selgobd Wt 1 uheeoke] A
8 W A%E = 126) D 12000 Heigch. 7 s, 7 9F FAMA ASHE 4 seele] v
o AA A% ot 4YE HA RS 2 A



[0123]

[0124]

[0125]

[0127]

[0128]

[0129]

[0131]
[0132]
[0133]
[0135]
[0136]

[0137]

[0139]

SE506 10-2123922

53 dhegole] oF X RE(%) = Al + A2 X (53X grelg]ole] Az & (w)) + A3 X (V3V4 99 ¢] GC gt
(%) + A4 X (16S rRNA F2F EA =(75)) + A5 X (A5 Aol Z(bp)) + A6 X (13 %A o)

A7) Al 204, AlS 17.3270]3L, A2% 0.533750]™, A3E -0.388¢]iL, AdE 0.461250]9, A5E -6.17075E-
070]3L, b6E -0.49775019, A7) ' GA ofR'= Zg whygolrt a3 Al AL lojal, ¥ 249

23 whegole] o& BX B&(%) = al + a2 X (2% wE ol F(AESF)) + a3 X (V34 399 GC &
(%)) + a4 X (16S rRNA @Ak EA =(7152)) + a5 X (Als Ale]=(bp)) + ab X (3 %A o)

471 A 2014, 7] ald 39.5220]51, a2t 6.905E-080]m, a3iz -0.431]aL, adi= 0.0750]%, abiz -2.334E-
060]aL, a6 -7.2530|v], 7] ' FA o= HE dtEloprt sk E A 10, 2" £49 4
o

% 00]tt.

3 vtgEole] BE & (%) = cl + 2 X (A8 ) + 3 X (VaV4 999 GC =)
237 A 5olA], el 20.38950]3L, 2% 0.252250]1 , c3+ -0.3650]|t}.

[* 6]

3 ategobe] B H&(%) =dl +d2 X (A8 %) +d3 X (V3V4 F 9] GC &)

A7) A 6ol A, d1& 17.633750]3L, d2& 0.45650]17, d3+= -0.399¢]t},

# 9
T AE % | V3v4 99 | 16S rRNA Al Abol= sk o
(ul) GC &= () A (bp) O=neg, 1=pos
(A=)
Acinetobacter 22 51.2 6 4,028,903 0
Act inomyces 22 59.1 3 2,393,958 1
Aeromonas 20 54.1 10 4,744 448 0
Bacillus 20 52.5 13 5,427,083 0
Bacteroides 20 46.7 6 5,241,700 0
Bifidobacterium 21 58.6 5 2,089,645 1
Campylobacter 22 51.4 3 1,766,442 1
Clostridium 22 53.4 11 4,207,674 1
Delftia 22 53.2 5 6,953,182 0
Eggerthella 21 60.5 3 3,632,260 1
Enterobacter 21 93 4 2,881,400 1
Enterococcus 19 54.7 7 5,037,933 0
FEscherichia 22 56 8 5,470,076 0
Klebsiella 18 50.4 5 1,867,005 1
Lactobacillus 20 51.7 4 6,073,945 0
Pseudomonas 22 956 8 5,998,796 0
Staphylococcus 20 50.9 5 2,761,522 1
Streptococcus 20 52.8 4.5 2,110,494 1
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£ 10
[0141] Bacteria Composing Mock | Standard Range Average Minimum Max imum
(%) (%) (%) (%) (%)
Acinetobacter 6.4 5.4 - 7.6 | 6.435514681 5.422880315 7.561033632
Act inomyces 3.6 3.1 -4.1] 3.606698367 3.184796906 4.087496709
Aeromonas 6.8 6.5 - 7.0 6.75526975 6.511461005 6.987673843
Bacillus 8.3 8.1 - 8.6 | 8.338582758 8.116803343 8.596316827
Bacteroides 7.8 7.3 - 8.1 7.751877973 7.38488236 8.09379728
Bifidobacterium 4.1 4.0 - 4.2 4.099982312 4.04109149 4.178666366
Campylobacter 7.5 6.8 - 8.2 | 7.536022803 6.860557134 8.153986251
Clostridium 8.4 8.0 - 8.8 | 8.389099566 8.077794297 8.718984202
Delftia 3.4 2.8 -4.11 3.393765217 2.849547549 4.098561108
Eggerthella 1.0 0.6 - 1.4 | 0.933873161 0.610703584 1.309232926
Enterobacter 5.0 4.6 - 5.5 | 5.045710095 4.63831776 5.43897114
Enterococcus 5.3 4.0 - 6.8 | 5.255617494 4.065845956 6.370931467
Escherichia 5.7 5.2 - 6.2 | 5.715302852 5.256647228 6.159611398
Klebsiella 5.8 5.3 - 6.3 5.81771789 5.391443287 6.250698426
Lactobacillus 3.8 3.5 - 4.0 3.821320389 3.509784806 3.964135243
Pseudomonas 5.6 5.1 - 6.1 5.635872958 5.1723485 6.097619846
Staphylococcus 5.9 5.3 - 6.4 | 5.861983812 5.325359043 6.394879242
Streptococcus 5.3 4.7 - 5.9 5.295891915 4.75488609 5.848678375
2 11
[0143] TR AE V3V4 <39 | 16S rRNA Als Alo]= s S AR
Cell count no. |GC FZF®)| HAF (bp) O=neg, 1l=pos
A
Acinetobacter 20320000 51.2 6 4,028,903 0
Act inomyces 26080000 59.1 3 2,393,958 1
Aeromonas 5600000 54.1 10 4,744,448 0
Bacillus 9600000 52.5 13 5,427,083 0
Bacteroides 37600000 46.7 6 5,241,700 0
Bifidobacterium 21760000 58.6 5 2,089,645 1
Campylobacter 52480000 51.4 3 1,766,442 1
Clostridium 15840000 53.4 11 4,207,674 1
Delftia 11520000 53.2 5 6,953,182 0
Eggerthella 20640000 60.5 3 3,632,260 1
Enterobacter 18080000 53 4 2,881,400 1
Enterococcus 20480000 54.7 7 5,037,933 0
Escherichia 16320000 56 8 5,470,076 0
Klebsiella 28480000 50.4 5 1,867,005 1
Lactobacillus 22400000 51.7 4 6,073,945 0
Pseudomonas 65600000 56 8 5,598,796 0
Staphylococcus 17600000 50.9 5 2,761,522 1
Streptococcus 19840000 52.8 4.5 2,110,494 1
[0145] (5) gDNA mock, &&= mock ¥ PCR mockel oA, Zb d¥re|E]o} o TY L9 A G7IME 4
Aol A= J
[0146] Z17] & vlgolA 3FRFY A% FAAE AFHor FHE vES BAT(E 13). Ax DNA UdF FAA
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[0148]

[0149]

[0150]

SSS0d 10-2123922

A 2 A9 1% BY 101 v 247 62.7% 2 37.3%% SAHAY. EF, Zgans QY
2 A8} 28 BE 111 HE&=2 T3 A 742 50.20% 2L 49.8%2 R, PCR QAF FHA
A 52.7% W 47.3%% ZAEHAJT. HZ gDNA QF FEAE 1F A9 21E B 101 HE&S

A A,
1:2, 1:4, 1:10 3 1:1009] Hl&2 Esis ul vl 4= %i}% e g, EEkane dy 4
Aok PR Q1 A= &5 Bl&ol uhel nvl#H A %i}% Btk &, Al DNA 9 FAAl, ZekavE Sy
FA 3 PCR 1E Al el glelA, 1:10 B 1:100 Hl&= i%’é}"i = o 25 A W HE o RlkEs 1%

ALEZ & 9A &

(6) M=drst 4 ZRFI} do|Euo]se] 3k

ol F FAAZS = 149 Zo] Mothur and Illumina; BaseSpace with Silva; Eztaxon % Greengenes Tl|o]E]H]o]
282 BAFAT. Al DNA 98 S84 (= 144), Zgans ey FdA (= 14B) 2 PCR 9% 44 (&=

X
140) 25 7] 339 deolguolx=, Mothur-Eztaxon (¥4)), Mothur-Silva (#%4) and BaseSpace-
Greengenes(ﬁ”‘”) BE fAeE S BATh. Greengenes Hlo|ElHlo]A~Z o] &3) [1lumina BaseSpace: ©llo]
By (Aeromonas) 2 SR 2EZHE &4 Silvag o] €% Mothur & Eztaxons o3 Mothur Rt} o
A =T AT B ARE BT, & FFd do]A BaseSpace® AF A4 18F wrH|glolo] :EFHE A
Fo ZH A E YU~ (Plesiomonas) 2t ¢z dej 2~ (Alkaliphilus)7F AEH AT, Silva dloE{Hjo]A~E o] &3
Mothur2 #2138k dlojg o] -9 Mothur §ALO|EoA AF3st= BT Z2EF (protocol)ell wet #3385 =
E73ta el Z9E (Enterobacter) & HESHA] X3k, ol AR A2f(Salmonella)$t <lE] ZEFE g o}A] o}-1]
S+ (Enterobacteriaceae_unclassified)® &7 JAtt. TF%F, Eztaxon HlolEHo]~E o] &3 Mothur Z5E ¢
2 delHeA e QlF FdA9 18 Fo] BF 479 HAT.

Foll Al AFEE 37bA] FholZEls Fdll, Eztaxons ¥ FolA F A Al(taxonomic classifications)
Aestgivt. o] %, Eztaxon® & XS H7lelgla, AMEEHE Zefoluo] wal B Fo] ZR EAH A&
gholg = QUAUTHFE 5). BE ZFolm o glojA oo]Z R dlo]=2 ek (Aeromonas hydrophila)s &5

QLI VIV2, V3V4 2 VeV8 X jolw ZFZio| A ool b Elo|FdlA] 2~ (A, taiwanensis), oo]EE A
EF25E(A. molluscorum), olo]ZFuU2 nH|t]ol(A. media)®E A AT}
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B
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Bacterial
pecies

Pr—

VIVE Primers

VN4 Primers

VéVS Primers

Forwmd

ACRGTT Y OAT ¥ M TGOCTCAG

Revene

GEIGCCTOCCGTAGGAGT

Foremd

CCTACGGONGOOWGCAG

Brvene

GACTACHVGOOTATCTAATCD  AAACTVAAAKRAATWOACGG  ACGOOOGOTOWOTAC

Foywmd

Revere

Aemutehacte
hasmannit

detinomscan
adentah i

Adimonal
Bacilla
Bacrens
Frapibi
Befldakacteram
mdodescenis

Camprlobacrer

PR T o NS
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EEUEEE R e
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[EEpUREPR S

st sl
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SN LT S o
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L Rt

I .

L

B
H

100%
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QDNA_VES

3

PMasmid_V1

Flasmid_v34

Flasmid_Véa

PCR.V12

PCRV34

PCR.VER

Bacteroidetss Actinobacteda

Fumicutes

Protechactena
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PCR V34
Plasmid V34
PCR_V63
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gDNA Ves

Enterobacter
Deitia
Staphylococcus

_21_

10-2123922



SS50d 10-2123922

k1
N2
()Y

T
i o
5 — f
!
i
o |
o |
o i o
. | 0
(o] |
o |
e L e T e T
A Q@ |
* Q i o] vive =1 LY
b > A v == Plasmid
i O vwi e px
o — i s Tr  Expected
I T T T T T T
-3 -2 -1 0 1 2 3

PC1

P et T Fmautas i an gt Actweobies et

HUP VI BMPVH BMPVER el V! 0 VE 80el VE Qe VIT STUeSYH SO6EVEE dSgVid Silg VM Eig WV

——— Eipocted_Theo === Erpectéd Count

_22_



k1

)

Bactlervides

Campylobacter

Escherichia

Enterobacter
Pseudomonas

Agromonas

Kiebsielia

Acinetobacter
Erterococcus

Lactobacillus

Bacilus

Staphylococcus

Eggerthella
Bifidobacterium
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EH15
f]:‘;t:i“ COmPOSINZ (v Vav4 V6VS
Acinetobacter baumannii £ o o
Actinomyces odontolyliicus o e o
Aegromonas kydrophila A. tatwarnensis 4 molluscorum A media
Bacillus cereus G B. bingmayengensis B. royonensis
Bacteroides fragilis G o o
Bifidabacterium adolescentiz o B. stevearis o
Campnlobacter jejuni C coli g C lari
Clastridium difficile o 0 c
Dielftia acidovorans £ o o
Eggerthella lenta " o c
Enterohacter clodcae o 2 o
Enterococcus faecalts o o o
Escherichia coli o 0 o
Elebsiellla pneumoniae o o o
Lactobacillus fermentum o o o
Freudomonas aeniginosa o c o
Staphylococous auveus o 5. simiae 5. hasmolyticus
Shreptococcus preumoniag o 5. psetidopmstimoniae c

Al g EF

<110> Industry-Academic Cooperation Foundation, Yonsei University

Microbiotix Co., Ltd.

<120> Method for analyzing accuracy of next generation sequencing

<130> DPB174260
<160> 6

<170> KoPatentIn 3.0

<210> 1
<211> 53
<212> DNA

<213> Artificial Sequence

_28_
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<220><223> Primer of V1V2, V3V4, or V6V8
<400> 1

tcgtcggcag cgtcagatgt gtataagaga cagagrgtty gatymtgget cag

<210> 2
<211> 52
<212> DNA

<213> Artificial Sequence

<220><223> Primer of V1V2, V3V4, or V6V8
<400> 2

gtctegtggg ctcecggagatg tgtataagag acaggcectgec tcccgtagga gt

<210> 3
<211> 50
<212> DNA

<213> Artificial Sequence
<220><223> Primer of V1V2, V3V4, or V6V8
<400> 3

tcgtcggecag cgtcagatgt gtataagaga cagcctacgg gnggcewgcag

<210> 4
<211> 55
<212> DNA

<213> Artificial Sequence
<220><223> Primer of V1V2, V3V4, or V6V8
<400> 4

gtcetegtggg cteggagatg tgtataagag acaggactac hvgggtatct aatcce

<210> 5
<211> 53
<212> DNA

<213> Artificial Sequence

<220><223> Primer of V1V2, V3V4, or V6V8

<400> 5

tcgtcggecag cgtcagatgt gtataagaga cagaaactya aakraatwga cgg
<210> 6

<211> 52

_29_
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s==4

DNA

<212>

Artificial Sequence

<213>

<220><223>

Primer of V1V2, V3V4, or V6V8

6

<400>

52

gtctegtggg ctcecggagatg tgtataagag acaggcectgec tcccgtagga gt
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