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K187 3 B E R 45 R .

197R AR B 20 B B —F EALFEL % IR K AR A A

20A7 ARG B b FH T 1) 335 K DU B S A MR A MR 1) 73 B 1R s i ] o
120875 th AE2BE B b BT 1) 55 TR 0080 1 B DA AU A R A AR ) 73 TS ) s i

20C75 t #6208 b A S 1e 355 0 A A= P S ZE DA 1) 2085 14 29 O FIPCRIF) 7 T

P 2173t A K A i R85 B8 g PCRIFI 45 5 o

K 22078 B AR B2t 3 EIC. scindensi A K.

12287 th 7E T B 2 P 2 B BRI SR (F. faecalis) FIZE K.

K 22C~ B AR L IC. scindens AR K o

Kl 22D~ AR BTl I S Bk i AR K .

22E 7~ HHEE 8 MR AR K1 B I 6 B RS R W A T VR R B I T VR IR SR 1
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C.scindensMIZ& 7 ERTA & K2 DNAR 1] o

[0085] ] 2375 tH A il S B ANRR sl ) s 1]

[0086] 247 HH BRSS9 51 A0 @ 514010 aPCR&S

[0087]  [EI25A/R HAFE S T B GE v B FH YRR AR 85 7 1) 94 PCR o

[0088] [K]25B/xH”Candidatus Caecococcus microfluidicus” ) BOR A H %
[0089]  [&|25C~H”Candidatus Caecococcus microfluidicus” i) 5 v& B S iE B o
[0090] [&[25D s ”Candidatus Caecococcus microfluidicus” ¥ TEME {4 .

[0091] 265 HHOTUL 58I 2 S g A

[0092] [E[27A7RH"Candidatus Caecococcus microfluidicus”) &2&E &AM H)E
[0093]  K|27B < H Bt FISHAY "Candidatus Caecococcus microfluidicus”H5FRHI LS.
[0094]  [&] 287 tH BEAE AR ) 15 72 o I ) s =

[0095] K EHVER

[0096]  T.%pik

[0097]  ARAFF WS T PATHAERE S B B A G o AT A iR T Ld it &
P AT A0 A AR T LA Bh 208 i 3 B F R AR i B 2Ot i 2 B T LA RR A
THIAF TRT R AR S B — BB ARG — R BIAL 3 Bl HAB S E AR A R R R R 3 R A
M3 B R RE T s 4 B DL A HA AT DL @ 1 1 2 26 A RRORE A8 I 7 K B A ) 20 3R o A
v FR] P AT A AT D@k 5 PR 23 T 5 28 P AN AR R g — A b A2 2 Ta) B e 1R DL B R
AR L SPAT I FE S 2 IRt — 20 40 A n] DU AR B — AN B A 24T, LR o i ) R
BRI ECE TR AT o

[0098]  AAFHERMAR T HT UL T a) W FA 20 BEHLFR H A1 75 5 b) A2 sl 4
IR0 s o) A P 3T 5 DR (R 005 B 1) 23 B S A= 5 DA Jed) A P T Dhae il 5 8 ) 7
B J7 1T LA an e 3 2h 00 R AR AT 1 sl UE B T DA IR AR AR AR, 451 G
J T 2 G T RIS R I A4 A B ) ot A 2B L, HLAE — S L AT DAAN TR 2 R R 4% o FE —
HEIE LT L BEALRR 1] (910, 7£1,000- X = {1 3206 7 ) A 25 B4 A DL e VR 4R V& 1)
A S BRBE I LA A1, 25 R, kA W R 0 R Al PR 158 T L st 2 il 6 22 1 < ) B9 AH B AR FHIR)
FEEFNT7 1] SRl i o A — S4B LR, oK B Bche B 35 F2 0] DA R 21—l o FLa i stk —
G ORIEAT mEE 2 HIWE A EEICT 25 B E K N RO B IX A A
TARERE 53 O 75 FEAH AT FRAR ) A — > B 2B B B T R ER VK 1) 5 DL o b - k0
DR T 5, T PAAE S8 — AR B EAT S B, 78 GPCR, R %5 72 08 HLA IBOSIR I JE DX (R SR 9 16
X % o 2 Ji B LA SR A AR mD 0 B 1R B v T AR R B B R AE AN SR PR X0 i % R )
I3 B RSO R 35 7%

(00991  TII.¥E3hat

[0100]  ASCA T 7 &P B B AR G AT UL 518 3h 208 2 E el . 13 8h 20
O B B A RR A 12010473 H 23 H 4858 1) Bl Br & R FFPCT/US2010/028361 “Slip
Chip Device and Methods” ;72011479 H20 H #2232 13 E #14513/257,811“S1ip Chip
Device and Methods™ ; /E20094F11 J 18 H #EA2¥) 52 H H161/262,375“S1ip Chip Device
and Methods™ : f£20094F3 24 1§22 (1) 55 [ Hi§61/162,922"Sip Chip Device and
Methods” : fE20104E3 22 H 2 A2 55 H H111561/340,872%S1ip Chip Device and
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Methods” ; E20114F4 5 H 2K LB Hi561/516,628“Digital Isothermal
Quantification of Nucleic Acids Via Simultaneous Chemical Initiation of
Recombinase Polymerase Amplification (RPA)Reactions on Slip Chip” ;£E20114E5 H9
HEZ R EH1E61/518,601 “Quantification of Nucleic Acids With Large Dynamic
Range Using Multivolume Digital Reverse Transcription PCR (RT-PCR)On A
Rotational Slip Chip Tested With Viral Load”.

[0101]  fajlg M, ¥ B 2ot v 2 B e ] DA AL 5 AH B AR DG FR AR PR i A 2 B o Bk — N mT A
ALHE 2 AL X 2 Bl HoAth 5 AR AR AT LA T8 8 2 AR R aE 3l m] LA 5 S 2 s
R 18 A fl— N R A E BRSNS EAT B AN AT TR A R A
Bl S A AR RS N T B3 1 @ B AT B AN AT AR Al

[0102] ¥ Zh0ts v 2 B AT DL 2 BiobhBHIEG , 18 a0 ik IR A 4 () 0 PMMA B PDMS)
ol i o v B A A B8 B 0T LB IS 2 Fh 5 v, i e 200k VR ok L FE 2 GO e ik L e
ThZ) 5Bk ) (BIANRTER # DRIE) , B TS 1)k i

[0103] g ahats v 2 B vT DAAEAH AR 2 [A) B0 46 & Pt A e A &9 0 i ek
& HAh

[0104]  AJ DA DA% i 1 Ak B ] 45 v ah A0 v 2 B s ik e Ab ARS8 B R0 R SR
B () I PDMSEGH SN — HI2R) (SR AR < Ja « F AR L H A0 T B 18 5 S K IR T 7R R A B
B KRB AL

[0105] ¥ Zh 2008 v 3¢ B W] LU BLEE 22 i 53 0 1) D RE AT, 0 65 I FA s L e ok i 2 B
(Peltier device)  JEHLEBNEF (piezoelectric actuators) 32 JGIR G 4L B ES .CCD.
Tt A LA S HA FR 2ELAF

[0106]  TTT.FEd

[0107] AR FF N 25 P 454 I RF b AT DAE0 G AT o A% 5 o] DLALES s — R (K 40 e L 2B P i
B B o T i 0] DL ALK 2 PP B IR 40 Y A W U B o 7 o A P LB R 2 A W B T
WERH T EY) S (microbial consortia) oFF AT LAGLKE4H 1 40  FF 5 T DA ALFE B 4
JHO o 45 it T DAL IR 2L 240 40 o A ot TT DA A B 2 o A T UL R A Y o A T
PAELEE T B o 4 i T DL BLREEEE o K 5t T LLBLFE T 41 TR (archaea) o FF i i) LARLFE KA 6
FWHERTE A, caccae . AT H B.vulgatus) 2T B B HAB Y Fh o 85 7] LA RS
NZ540M0 , 1 WiHeLa \NCI60.DU145 HUVEC, JurkatLncap MCF-7 MDA-MB-438.PC3.T47D,
THP-1.U87.SHSYSY R Saos—2 . i w] LA AL 5 AE AN K Zh W4 e , i invero .GH3 \PC12,
MC3T3 3 1y #7284 D 15 8. AB9 MDCK « B AF 1 TVIEAG o A oty ] L GLAE T2 0 o 6 1) AL 45
PATIT A R BCE AR R )Mo A i A] DAL RS R 40 M0, 18 B 5 BY -2 o 4 5 mT BB 5
FeT bR BB Dige , W R D R R A AL bR S B AL AR S A R BRRAIE L B
e IEART I NS N N e N 3 N R L N 3 O L e N S e e R R B S SR P v
PRI AR BCE A VAR IR BV o A ] LARLFE DR B A4 E ok 40 M B A= MR 1) 73 5 40 o
[0108] A5 o] LAELEE AT, 18 W AZ IR W FAZ TR « 19 AR 28 ARET S IRL L AR A7)
TR T — AR A i i ) 35 0] (B TPTG) (R (Bl tnLacT) (5 5 %
T3 (BanEER) B HAm B AR o A8 0 AT DLELES e B ) , 1 iPCREGH E#PCRI™ W) o 1
it T DA B0 5 FL A S B 74 o A it AT DAL G AR 5 185 WIDNA JRNA VPNA L JBURE | 8775 7 53 F 4 AL
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RNABL# HABAZ R -

(01091 Ff vT DA ELFERE IR0 15 WIS PRI G 7 2 A28 7 28 L LBRGT 72 2 L LB Mil lerifFidi.
LB Lennox}%#3E . SOBES F7 3k (SOCK; FE 3k . 2x YT% 77 3L L TB% 77 3k L SBRS 5 L 5 Hofth il
SIS FE

[0110]  FESTTLLAFEZE P, i WiBicine  Tris Tricine TAPSO.HEPES.TES.TAPS .PBS.
MOPS \PIPES . B /X H % £ . SSC MES . 35 FH S L Good ™ s 2% Pk Bl 3 HAth ) i Ml _F A] 75 1) 28
o

01111 BES AT PAALFE SR, #8102, CO2.CO N2 . NO NO2  Ho0BY 45 <

[0112] R v DLELRE A K DR 7~ B3 B DT 7 'l L i Ik (AMD < I 2B il R (Ang)
H 73 Wi B+ B T ) (BMP) i P 4278 37 R (BDNE) 3K 2 A= K K+ (EGF) 41
A R ER (BPO) « et 4 4 i A2 4 IR 1 (FGR) IS4 i 05 P A 285 72 1K -7 (GDNF) s 201 i
ER V& R £ (G-CSF) L4 g = Wi 20 g 8 v il IR (GM-CSF) AR K 7346 +-9 (GDF9) «
JH- 241 A= K DR (HGE) R8s Y 2E K DK 1 (HDGF) | JBE 85 R AR KR 7 (TGF) 3T % s IR
WA A 1 (GDF-8) Bl & A K PR 7 (NGF) A At 0h 2878 358 PR 7~ 1t /AR U A K PR 7
(PDGF) « /MR ZE 2R (TPO) B AL A KK Fra (TGF-a) AL ZE K IR 1B (TGF-B)  fiivRg S8 K K]
Fa (INF-a) (I3 W B2 2E KR (VEGE) JWntfE 5 108 G4 K1 (PGR) AR KR
(FBS) JIL-1.1L-2.1L-3.1L-4.1L-5.1L-6.IL-785% HAth i 4 K PH o

[0113] RS T LEEPUAR R IR AR R R J B R D- L H R R KR

kS NUNS P [0 S - SE U H LN TR SV IR BN UIE ¥ SN2 5 SNBSS =N KA
R

[0114]  FES AT AR HUMR Bid i BB B IR AR o A% o 1T DAL 5 A8 05 45 & e PR B ) 45
A7 A AT LA AL RG]

[0115] i m) DAL A8 YA A AR o S AR AR AR mT DL Y0 o I A AR A ] DA 56 A Hh Bl 35 358
Hh, AL S LA X s AR AE A o I AR A T AR SRR b o AR A T LR L o
IRARARA AT DL SR 7K 5 o AR R AR 0T DU i — Pl 5 2 ] AR S R R T
PRAR AT DL — b sl 38 B 22 Bl AR VAR S8 o IR AR AR 0] DL JE s SOME 5 o o A R AR
DA I [ AR VRO AN/ B A AL T

[0116] TV PATIIFE S ERAE

[0117]  Vr 2 I P A O (8 1 5 SRR 0] feAE i R Hr AR B T AR AN 23 A o 1) T
ISR , A A FF N B AR AL T AR AR AP AT IR SR AR, I — > B 06 B o 47 A2
ANDLTRC PR S 2H o 72— 221 50 R, — 2 n) DL SR 3R AT WA B T A L o A W 1 2o b 9 L )
—H AR T 225 TP 1a0E H T ARG H T3 — P05 A A — e
N A] LA SR EAT B IR S VAR A A M 0 5 — A 3 L S — 2] DL AR AT i IR R
BRI M I 5 AT o ), QPCREIAE T T SHIR) 388 A4 00 52 368 5 2 S84 foft &1 o K oA
EATIBAE Y T, BLR B R R SR ARV R 2R P BT 3 AR o 0 o AE — SR 0 R R SR AR 11
P R 2498 DU AT e b e B — A 5 e IARAR, 3 L7 28 B PR A DL TC PR A ot 2L P
T AL AR W W W o AE— R DL T, B UE IR b 4 2 D — AN DL 40 iy
Mg iRt B — AR WAREL, FE BLAE = 2R AN UL RS S AL 2 BT EAT e i i i 1 .
TR AN AR B 1 AT LU I AL R 1Y
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[0118]  ~PAT (KA St R A AT LA I 1 20 208 v 2 B AT o 18 3 2t 26 B AT LB G AT (1)
BB — A HA G E A H 1 50 E AR TR A AR R AT DL X a8 B0 Lo FL AT RARE T it 2hé %
It ELBE 2 ARCRT RAAF T4 b 38 3 DA — M B IXCa B fL 5 55— B B X3
B LA i o 48] 200 200 i A2 T A 2 e W AR B IR AL, I EL AT RARE J5 3k e B LA i
It HIZ R T AL T Ik I, 20 B e AT DA e 4 22— B LT BLAS AT IRAL 1 e
KRFFREE, AT DA AR 2 — A B ALb, JF BLa] DARE 5 8l 1 sh i fLE — iR BB LG
FEHIAL & FERIFLTT LA ISR IR A i 26 o T LA BE S5 a8 i Ve s DA 70 18 AL IR 4H T RS DL T )
FEAH

(01191 W LA I V80T Dl i A 2 AT AT BRI A ot R AR o YBUTRG PT LA 2 ER AN AR 1R S AH 25 B
) AR P o YBTR TIT LA A EH AN AHER FRT 7K R 0 B8 FR VR o 25 TS 63 T A ot 2L ) YR 1 A ]
A 22 3 Ry (4800 53 T 5 26~ 3800 Hh 7 A A DL TEC R A i 2

[0120] P47 (A il 45 AT DA JE G FL A A e AR BRI RGEEAT o £ —S0IH 00T L SR AR )+
vty ZEL B0 FE DR LAR Y B AR A it o AL I 8 S A it A AR — 50 73 R GBI A AL T e 78 22 5
TANTUALAR HR AT RA P AR A R AN VG PR R 2H o R T DA G e i R VRE 1A T

(01211 v. s

[0122]  my DA i v 3h 208 v 2 BB AT ~FAT HORE S 45 A, i i s 28 1y 2 AT s P A
AERS AR B — A B 4 e 20 H A e AR i LA BRI , n] Dd i sl AN Rk 7 2
PR F E AR RRTE R B R0 R it 2EL 68 P AS UL TG R i 2 (451 4 1] 2B L &1 2C) o X A4~ DL
PRI AE it 2H T DAk — i 23 B 1 B 2 2 B A P S AN R AROR 73 25, A5 e e et &
—ANFEE T 0 A [E IS T e AT S AR AR I R B v R W B L DR B
DL TC A ot 2EL PR 8 72 222 T FRTTRC % PRI 2R

[0123] M ] DAAR AR AN 75 228 Sl 28— A AR RN 58 — 08 AR R 40 0 o AE IR B
BT S PIAN AR I AR AR IDE SR PE P AN R BT 2 0 o FF 5 PR PN 3R 70T RA/IN T o L 7 ) )
Bt S 77 o 451 01, A0 R 50 2 1) A T DA S K R S ELARE S ] DU K PR ) o 48 G, 23 LI 17
Hop A gl 1 LN B SRk R i f BAESLAN B GRS  H EAA (B 1TA) JF HKPER: S b
R (B LTB) o £E 53— Al il /K 3R TR 3R 58 1) S8 K I L pk F T a0 8 il g (0
Weishan Liu,Delai Chen,Wenbin Du,Kevin P.Nichols, flRustem F.Ismagilov,”
SlipChip for Immunoassays in Nanoliter Volumes,”Analytical Chemistry 2010 82:
3276-3282) ofE—2EfHEILT , A Py B  Joa mT LABH A5 76 e A b oA dn, 1) B RT LA A 2
10 RV LB A e

[0124]  FAE—SG G , — NI CFEARL, 5 — DR 5 — BT HIX R A 2
Uit A4 b A - EL AT DAL AG A (] PR B0 AN (] PR A 25 40 o T DAAAB IR A 4 o S A BB 7T LA 42
PR AR R 3% AT DA 1490 sl R 3h 28 v i) 2% o I SR AR AT DLl I 1 5 AR
VI & 1 AR TR B0 73 JE Rl 26 o0 T — i), 2 I 12,

[0125]  fACHR, G458 Vi s b e 1 B0 i A b FRD AR AR, BT DL AHARLIRY B AN R (R AR AR (Z
W.Feng Shen,Bing Sun,Jason E.Kreutz,Elena K.Davydova,Wenbin Du,Poluru
..Reddy,Loren J.Joseph,flRustem F.Ismagilov, Multiplexed Quantification of
Nucleic Acids with Large Dynamic Range Using Multivolume Digital RT-PCR on a
Rotational SlipChip Tested with HIV and Hepatitis C Viral Load,”JACS 2011

12
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133:17705-17712F1Jason E.Kreutz,Todd Munson,Toan Huynh,Feng Shen,Wenbin Du#ffl
Rustem F.Ismagilov,”Theoretical Design and Analysis of Multivolume Digital
Assays with Wide Dynamic Range Validated Experimentally with Microfluidic
Digital PCR,”Analytical Chemistry 2011 83:8158-8168) o nJ LAMC E AT FLY 1
2N (Z WFeng Shen,Elena K.Davydova,Wenbin Du,Jason E.Kreutz,0laf Piepenburg,
FRustem F.Ismagilov,”Digital Isothermal Quantification of Nucleic Acids via
Simultaneous Chemical Initiation of Recombinase Polymerase Amplification
Reactions on SlipChip,”Analytical Chemistry 2011 83:3533-3540;Feng Shen,Bing
Sun,Jason E.Kreutz,Elena K.Davydova,Wenbin Du,Poluru L.Reddy,Loren J.Joseph,
FRustem F.Ismagilov,”Multiplexed Quantification of Nucleic Acids with Large
Dynamic Range Using Multivolume Digital RT-PCR on a Rotational SlipChip
Tested with HIV and Hepatitis C Viral Load,”JACS 2011 133:17705-17712;Jason
E.Kreutz,Todd Munson,Toan Huynh,Feng Shen,Wenbin DufiRustem F.Ismagilov,”
Theoretical Design and Analysis of Multivolume Digital Assays with Wide
Dynamic Range Validated Experimentally with Microfluidic Digital PCR,”
Analytical Chemistry 2011 83:8158-8168; #llFeng Shen,Wenbin Du,Jason E.Kreutz,
Alice Fok,#1Rustem F.Ismagilov,”Digital PCR on a SlipChip,”Lab Chip 2010 10:
2666-2672) o A] LA BEARF T AW IR A, il A= WA G368 A A SO 4 1R B A 4
JHo 55 55 P LA B AR B T 45, (LS EAS RBR T B a4l i (2 Wliang LifllRustem
F.Ismagilov,”Protein Crystallization Using Microfluidic Technologies Based on
Valves,Droplets,and SlipChip,Annu Rev.Biophys 2010 39:139-158F1Liang Li,
Wenbin DuffRustem F.Ismagilov, ”Multiparameter Screening on SlipChip Used for
Nanoliter Protein Crystallization Combining Free Interface Diffusion and
Microbatch Methods,”JACS 2010 132:112-119) 1] PATiC B AR T8 11 JillE Weishan
LLiu,Delai Chen,Wenbin Du,Kevin P.Nichols, flRustem F.Ismagilov,”SlipChip for
Immunoassays in Nanoliter Volumes,”Analytical Chemistry 2010 82:3276-3282) . Hi
— IR AN 53 R DA 3 HLE] o Rt AT LA SR K IR B B /K IR (Weishan Liu,Delai
Chen,Wenbin Du,Kevin P.Nichols, flRustem F.Ismagilov,”SlipChip for
Immunoassays in Nanoliter Volumes,” Analytical Chemistry 2010 82:3276-3282) .
[0126] P9 3h 28 7y AR RS 73 B W DAAERAAR T JEAT o I A4 P DA 55 AN AV Ryt » v 4
A DY v A A T AR A 1 (R AN TR R A o 7 — S50, AR sh 2 v BT
[0127] Ml F-T 75 B WA Bh 2O v BRI R R BA e 3 ) o i BT 23 B PN sh 208 i
BRI 77T LA B e 7 o 4 F T 2 B P18 sh 2o v R J0mT A& /K 80 7 o 9 T3
BN B2 R AR ) AT LA g L i g 2 ) v BE TR RN

[0128] 3 2h s Py MR LA E 73 B 5 R) ARDA T A0 b R4 £ 5 24 067 1 DA AR DR AE F A il A4 AR
B RO ) 73 15 o 1 BN 2 B oRT LT B R KR AR A7 B E g ah 2 otlkorT BLas e e 1
TREFEIE A B B Bh 0 o] Ld I [ 58 83 ORFE AR A7 B B (B 1L E]24) .
(01291 3 h 28 P R 23 JF AT DA SE G SR iy KRG P 1 — 28 i O BA By 1 B il A AR Bl
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VR AE 53 FE SR AR AT BT o W LAIE ok 8 I 56 W R 38 A o (R0 A 2 o P DA JE o 8 I 1 >k
SETINAE: S PR RGP o T DB S 7% 00 v R P A R S I o A 1 o T A B e i R O R B
FE S IR PE o 72— SR A5 D0 T, W7 DL IS Ik 8 i H el >R 58 e & KORG24 o 76— A5 B0, Il s
TRE B SR S DDA b PR R 14 o B R T DA 2 AR A e 8 s 52 P B M B o BT B P e B T LA 2
F00. 1% B HEHE IR Rl LR ZE D0, 2% o SRR I3 B ml D& 22 /D0 3% B HE WA ok
BT PSR 200, 4% o BT BE IR B AT DUZ 22200, 5% o B E (i B T LA 2 22 700,696 o 35
HEREI IR FERT LA J2 22 200. 7% o BRI R IR FE T LA 22D 0. 8% o BIR B K ik FE nT L2 22 /D
0.9% o BTG HE A E AT A2 2270 1. 0% o IR M IR BERT DL 22 /0 1. 296 o B R PR v RS T
PLIEZE /1. 4% B NS Rk BERT LR 2 /0 1. 6% o B HE B (R ok P T DA 25 /01 . 8% o B HE i
IR EE T LR 2 /02, 0% o fE—SEfE BT BRI LL290. 3% F1292.0% 2 ] I BE AR In &2
FE i o T DA BEARCRE (5 PR RE DA Bt i W IR 6 o 3 s 0 1 ] DA B 5 20 FF DA B BB (47 T
K2D) .

[0130]  7F—2efE LT, L 5 A MR I A R 3 2 — NI B 2 AR B R e I AR AR T
FUF B B S NR O R i A 2 3 2 5 — W 3l aXOes i ) 3 e AR A o m] DAAE BT 4 1) AN A7 A
TRV, I HAE R 2R K 2 J5 ] DLZH A P AR AR o 3 e 21 45 1R R RRORT DA R
(RIAE i 2H o I DL PRI i 2EL 040 T 13 PT DA S5 a6 A A5 30 B 7 5 P AL AR R ORI il o
[0131]  VI.AE5 A HR A

[0132] 7R PATALZ S, B m] LARE BR] AT 33— 20 23 Wt o o] DA JE sk 56 1 4 6 [T & o
AT DA I B B A i o B VR PT DA B I B 20— AR AR ) 42 I VRS R e AR AR T HL
TGPV S R S R ARTR B R AT o BEAN R 2 b ORI AE b T DL 2 S RS FF 558 o £E
1 B2 v RS L 2 TR TR] B AT BL RS IR Sk R A48 K AT 1 L2 TR IR 28 X5 G o AT 1k 3%
iy, F i T DA T8 2 S Q0 % P TR R T RS A IR Sk SRR AR B A R AT, SRR
i A SR RE W A AR RS (A 3)

[0133]  wJ DA Id oS Fr iy v2 SR B IET B o 508 F Wledss I 122 mT DA BT 18 45 il o 1 1 0
BB N B HAR R IR o L5 8 S IR AR A B O T DA 0 HH s s s =8 iy 2
B AR A, FF HIRER B S5 o] DU SRER R S EAT 70 M7 o 29 B T DA e s 75 1) 2% A Al 75 B3
AAEAT 2 B B 3 HAR R R R 8 BEAT O RE BE o M BT L, B0, A 2 1 15 1 RERE 0 AT 1Y) B
ANGEAT A AT IS R B W EAT 1) S AR 2R A A AT I RE B W R AT (R A SR R ECE A4S I FE R
AT ) e /N B A o 0 QT DA 2 B B O R DNAZY Bl 22 5 AR R 1 e 2 59
(RIARAR, I ELBE J5 0] CARE 5 o0 A & FF 00 7= LA e i 3 2% 0 2 5 S RIS S i 4 3 o 78
Ty AL, g T e R 3 IR A A A S SRR EETIAE I ARG, AT DL A N o B R A
BEE S B e R R 7R, WA E PR 2 A IR AR, I ELRE S5 mr DLIE | S
SRR 519 B 0 24T R 1 VB2 41 B R DNA o BT DA IRP b B 3147 i 25 2 0 v ik
TEEBNEE T TR 25 A0, vf DAV v 28 T3 308 A I o A2 B T it
Veig I i RS HEAT Fik 3, 2004 T A s 7 1R e , A5 TR B0 R AR 2 ~ 6L Bh 32
A] LA 1S RE 9804 B = FhFE 7« BEATLRE fi ok B A o K A 20 K L A P 5 57 AU B 5% 57 1K) 4
JH0 o ok 22 B T DA AR DA B B U 88 I B T W o v A B A e B o T VAR ) 5
Jiti 73 & A] AAS I Bl ol o 5| /Ko BRI (9l , 22 T2 30 11 (vent) BIGE HTIER
)
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[0134] A S [m] ] DAAEAS ] FRTF 1R) i 30T o £E — 220500 T, W %) T 40 i i) 355 5% , B T4
v T AN (] 40 B PR A [0 PR A2l 28, 5 ot B PR IS ) R T DA s 5 1 25 A PR 85 2R o 48 2, 48
B TR AW () 5 R H AT DA R B AR ) i S 1 8 Bl A K ) S 523 0 o A9 it ) 73
R T DAAE G AR 4 B ) 7 Bl S ADLB AL DNATK) b 25 1) B T 92 B T B A A ) 1 ffi
faF o JH Al i 80 8 20 B YR Ik T A il 2> S8 A 2 PR P T B [l A o ) B 22

[0135] A il v &4 M PP A e 2 T DA I ~P A o B 8 SR e AR A 55 o 4 M AT DA Gl 3sf N
AR o A7 A AT 16 S 20 M K VF 22 05 vk o 0 , 20 P DA i R AL A st o 49, T AR
Wy EHPT LA IE S B HLRR d) ) 7731 Je e ANV 2 AT X % (microcompartments) o (2L
Meghan E.Vincent,WeishanlLiu,Elizabeth B.HaneyflRustem F.Ismagilov,”

Microfluidic stochastic confinement enhances analysis of rare cells by
isolating cells and creating high density environments for control of
diffusible signals,”Chem.Soc.Rev.2010 39:974-984.D01:10.1039/b917851a; James
Q.Boedicker,lLiang Li,Timothy R.Kline#IRustem F.Ismagilov,”Detecting bacteria
and determining their susceptibility to antibiotics by stochastic confinement
in nanoliter droplets using plug—based microfluidics,”Lab Chip 2008 8:1265-
1272.D0T 10.1039/b804911d;Weishan Liu,Hyun Jung Kim,Elena M.Lucchetta,Wenbin
DuflRustem F.Ismagilov,”Isolation,incubation,and parallel functional testing
and identification by FISH of rare microbial single-copy cells from multi-
species mixtures using the combination of chemistrode and stochastic
confinement,”Lab Chip 2009 9:2153-2162.D0T:10.1039/b904958d) o I, 245 X = [
B H R T E Yy Mo i £ 5 I, e Tiada it , 280U nT DAL & — A B 44 4, 1
ANTH (0 FL AT LA FH T BE BILBR f) 3 FE AT 10°81038 107440 /2 FH X B il o S8 17, 451020224 400
A] DL T B Hh ) R 40 o ok L B e, B M e e e DLl ad B AH R (self-
organizing) # zhHh 4 AL YAFAPR #1] (Poisson limit) n] PA#FTHY (W Jon F.Edd,Dino
Di Carlo,Katherine J.Humphry,Sarah Koster,Daniel Irimia,David A.WeitzFIMehmet
Toner,”Controlled encapsulation of single cells into monodisperse picoliter
drops,”Lab Chip August 2008,8(8) :1262-1264.D01 10.1039/h805456h) o th4h, 2l g nJ
PARRAH RAE B T g bE A ot F At 2 Rl 58 20 D00 2 1t 3 41 ) 45 4 (Feature) Hr (8140, 2 0
Dino Di Carlo,Liz Y.WuffiLuke P.Lee,”Dynamic single cell culture array,”Lab
Chip,2006,6,1445-1449,D01:10.1039/B605937FflAlison M Skelley,Oktay Kirak,
Heikyung Suh,Rudolf JaenischflJoel Voldman,”Microfluidic control of cell
pairing and fusion,”Nature Methods 6,147-152(2009) ,D01:10.1038/nmeth.1290) .
[0136]  VIT. oK FI#F i R AW ) 5 57

[0137]  ARRATFNEE TR B 75 S YA B AT DL R R B I8k B A i A= A4 o 9
oK H PG AR AT AR ORE L R e B B A B T T RS % o B S AR A IR R o T B 4y
B8 9 JEL G TR il 2 o AT LA 7 it A S0 VR AR W ) B T B0 TRV 1 A o VR B B VR A
S5 JEU AR B R 20 PT LA 0 5 9 DL C R A it 2L, UL BC R ot AHL B B — 41 5 AR R Y
ERTE B TV o AT AU E — LA il o 6 e 15 DT L 3 1 By A S ) AR A ) IS A >R
H 50— 2R REASE i o] DA B 2 Bl e 36 T 45 7% USSR B HAth Ry 3k — PR 9T
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[0138]  FEALTF 25 B I AT A 4 A o] DA B 12 s A RE 78k B A o ) R 2
IR A5, R 1 IR B8 T 5 S R (1) 2 DR ) 2B A ] DA 6 e Ay B8 FH Tk — 2D AT 5 o 7
1AL A Sk B R B IR B O R R s PR ) A M R mT DA 4 e R g Tl it
T AL AW (Ferp &/ — AN R ) IO L o] BAAE 25 B oA I i AR i 20 o ] DU 3 A
DL 70 VAR P A4 1) B9 B0 BEV TR AR o AR VA B BEVR AR K 2 S, SRR R i 20 P DA 7 5
JIVG FE R RE S 2H 5 DU PC A o 2 B — 25 A WA ) S 9 B BV o mT DA JIDE — SRR
K2 e AL JE DA v P B LA R SR (P AL K S Ok B 5 — S 6 A S T AR 2
PR EFE T 45 7% USSR B HAth iy 3t — P 9T .

(01391 A5 A= WA (¥ 5 &t T LA 73 B AE 500 AR AR o T DLE I 7E 48 23 W 00 R o ) 4
JHO B A WA () A Ak R SR A2 o) 25 7 TR S 5 IR A R e ) A e s AR A i 2 H o AT A
Gt gk R e A AR R AR MR B A I A A W WA R AR R EE IR E 2
BT S AR A AT LA & 2 /Ao B AR W L 28 /D2 A sl AR i 22 2D 3 4l i
e E AR DA GBS AR L 2 D SN I BE A A L 2 /D6 A BE MR
Z DTN M EE R 2D 8A A B E A WA & DO A B E A Wk L &2 /1044
iU A e /N NN Bl W i1 e e e/ NN R A o e ot L N s R e i o g
LR AERE FREE W & 2 H L FUE IR LA & 2 2 104 2 2 2 4E e A
2 23N MBS R B 2 A MBS LR 2 25 A e B B iR L R 26
gi ok AR A B 2 TN A E 2 8 B E A R E 29l ik E A
Yk 2 2 10 40 el 2RIk 22 2 15 1 i s 2R R L 22 22 20/ 4l i 53 ZE 0k B
2225 E A AL .

[0140] W] DA% F2 60 5 AR WU IR FF & o 35 7% 1T LA EAT 25 FhoRs R N [R) o 35 % 6 [R) o] A2 22 2>
RIS S INEW RN WAN S INEW PPN | NP4 PR VAN | BN S04 D N 3 4 o WA N 0P P Y N P 4 N
R N N A N N N N0 AN NS o I A N Rl B N 2 AN 2 o N )
RIAN N N R X VNG i = R | TR O AR INESE A PN INESE S0 NN INESE R VNN
EE A VNI N AN INEE AV N e AV N e A NI e A KN NN AT N TN E AR |
AN INECE RPN INEE A RN G INESE A VN INESE AR TV N A A RPN o e D) B S b 5
TR R R FRIR R LA R AD-10C B D-5TC 20T B S5TC 10T B 5
CT.ED20C . #D25C ED30C. ED35C E37C . ED40°C 45T EAA50C . &
/BB5C B D60CEH 2 /065°C JEFHMMEN 2R Z-10C. 2 2-5C. 2 20C. £ £5TC,
£2Z10C.2£15C. 2220C. 2£25C. 2 £230C. £2£35C. 2 £237TC. £2£240C. 2%
45°C ELZ50C  EL55C. EL60CHHE EL65°C. 1 FE0] LA T % F2 A LIFESTC
AT

[0141]  VIII.¥5e f4%s e Jyik

[0142] & OGER IR A= W R0 AT ot T A 25 5 V5 25 5 o %5 58 AT LAFERE S AT SR AT A
mn ERAE R G (2, 3 B8 2R L D A R 2 L DAL B 1) B At P AT I AR L R AR
RGE) Z NI BEAT o T4 VB 2 B AR AE S [ & R7,129,091 0, i i 5] HELH B
AR T NARSC o %558 T LN AP AT FE A R4t v B A i 3R AT

[0143] W DAIE I 28 4% br 5 W 18 B B0 265 2 IR SR I1) AR Wk - W DLl i PCRagEAT 48 Pl a8t 4%
B VDR 55 5E o AT LA FHEE (r 26 0% BB PR a8 A2 X I (451) 4 6 D) R DRI PR 20 i B B R AT A
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FEAR) IRIPCR 51 R BEAT PCRIT HPCRI™ W IR A7 A3 W B B IR 382 A% X R A7 AE o 1 2, 2R )
] DA o i A i s A i I R RE AAR AR 7 5E B o (50 S S i — A
AR ] PA AL 5 PCRAA R I 3 3 206 AR 26 9 B B DA BPCR™= 4 (E5B) , PCR™= 1) £+
712 BB B 1R 388 A% X S A7 AE o o] DUE FHAS IR 1 O v AR b S 1 5 e ] DL i
FISHIEAT o T DK HE ] SO BB IR 3845 DX IR K 2 SEBREH S N2 4 b I EL RV L 258 o RS &
(RIERAEE TT LA e b, EL 98 SR IR A7 7828 B IO R (1) 388 4% DX 3 A2 70 o v DL i il e 3t
AT AL AR EWI 48 72 o 0] LA TR B B — PR R — R 7 v AT R B B — A
i IRAZ BR 73 7 ELvT LI e 38 7= 4 o - 3 R0 I m) DA ) 45 o 1 X 3k Bl 3 T LA 3L ] 2R
ANFER A .

[0144] b ] DA ¥R ) SHEE ) 7792« Shae il s v DAk 2 0 BE DR K 5 v o R 1K d A T
YRR o 0T LU RS (BN JRRR T 9610 < Bb C ity Ak 27 8 6 i B i 0 7 f 3000 o R 4
7€ A LA HEATRF 22 DHRE K TR A W) o 47 75 2, 1 S vay 10 5 Dy 6 WU o 2 ] A BB 0 I R i 13647
B 73 1 S 208 v 7= 28 BT A W G #1, 40n, mT DL — B A A 2R G, 49, ok B
W) G R AT DHRE M 2 o 7F —2e 15 DL T, ok B W B 20 4300 LA B AT T8O R () Dy g
GEPH B DA 1R 5 i DR /N bR SRAT o FE A 2 ST W 4l o B 91 2H & 98 B B 2 5, Bl e A 1
GEPZEIA W] LA G I {5 PR () 9 5 2 ' S BB AR AT AR o 45 75 2, ok 2 PR B9 ] AR S5 4
MER ZASBE T FH T 55— B B 08 Qg R 1 23 B R TR R 7%

[0145]  7E—URiE AT , A 565 o Bl BE ) 1) D) B Vs MR IR o D e V& 12 mT DL AR B mT DL ) s
B UV-IR SRS 7 o B2 AT LA A T SO0 JIEL ] e AL G 72 (1) CHOD—PAP 5 v o i AT LA 2 H
6 00 ) 2 R S S PR (R GOD—Peer i d 7 v o B TT LA FH A6 00 P ot S I i 12 o B 2 ]
DR o T 2 25 B0 0 B I 2T 448 2 1) P8 A0 o 05 1 T D AT PR T R B R A BT R BT 3R 1)
B A o A5 — L2 AB LT 5 DhRETE T 8 1 5 72¢ 6 A AH B AE FH R o 48] 4, v RAASE BN, N-—
TR (N N-dibutyl phenylene diamine) £ IIH2S LARS G I £5 3 J5 2E A4 (1) 35 2
[0146]  7E—UEiF AL, A 45 o B BE ) ) D) B Ts MR PP E B Bt i 28 o Bt v BAJE X
PUE R SR DU R A KA W W KA ) ot A A A7 AR HoAth 2%
o %57 ] DU TAEE R 254 N AR K IIAAAE AL B H R

[0147] 75— LG LT, B 46 72 0 D RE TG M A2 XAk 2% S IR OB o s o ] DA A el (), 45 n A
KRN o S BB RS TR a1 (1, 0 AR R R (e ko 45 e v DAE T 7RI B 00 4 10 T AR K B A7
16 AT BB H E R

[0148]  IX. S 444

[0149]  ERARVEAAK: I A BN T SRR W) 28 K mT DA 31 B0, Fa bl ORI & Tl
A WEE TR T LR BB . — S A 0] DL T IR A SRR AR AE A B 2R K A a0, T PR AR
BTSRRI H — H BB TP AR A K« — S L W 7 B Bl SR ) <ok A
F o 0101 22 00 4 B 2 2K CO R AL o 4l s I S B F22E W09 BLAECO A AEAER A AR K o 1
Wik 3 #F B H (thermotogales) BELENTE K F i B2 £h 14 J5 48 B (9 B Ak 000 BE P~ D ) B R
ST eI AR K AT LRI .

[0150] W DAdg ik We 2% 8 e A T A 2 B R B &, 18 I R, SR Sl = k4 i)« 441
W, 75 PRAASE FEMIE LT 5 SO S 0 0 T T8 g A B B T iR H R (Hungate
roll tube technique) #& il o PREAZ I SAH P 420 A00T DA AR A0 7R3 S i o b 77732
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5k B N8 1) 2 50 A i 55 7R AR A I B R s AR 48 B o 7 SRR A
T2 AT R 77 0 PR ) PR TR 1 0™ FEOBE B, S B A RN T SR ZE (1 A P AT DL A%
HBH 1F S S HONTE A o o] DUAS AT AT SR B 1 SR Rk SR I T R5 7 R 558, ik R 358 ] LA
J AT DL S5 P 25 28 B L o 491 20, T DK 24 B S AR B B P, T DA g 01 B ) — e B
ZMABEANS

[0151]  mJ DL AU 45 08 A R B B B ok ST AR P il a0, W sl 208
e (El6A) v LA R BA WA AR A AL o 7T UK 3008 28 B vt e SRt 45 1@
18 (E16B) o 18 FNFL 2 (0] 1 ER B ] D2 LA ORI 2 2, 5 800 Bh s 201 0 0 I 36 i
A PR ARFAE P 0 1)

[0152] A4 il w] LA e gt 398 2 5 P 2L 12 T 119 2 B ) R/ SR S B, o B AT AR K PRI AR )
AN AGE A 2 B T LA B A Ik R N Bl A T H A B B R AR TR () P A, AR 2
AT DA Za) ik DA AR RS IR 2 TR PR 2 B2 R A 5 4 o T R, T DLE I A N 4 )
IRE AL YD B SRR R L 23 AR P 2 T K )3 Bl 28 o A Bl 38 1) v B T A
INTFECE T 21100nm /N T 8L T £9200nm /T 80 T 25400nm /T80 % 25T 4
500nm. /N T B 25 T-25700nm . /N T B0 5 T 29900nm /N T80 #2581 291 . Sumal /N T 835
22 2um e MEK) 7 BE T LAK T BE 25T 2411000m . KT B0 25T £12000m, K T B0E 45T 4
400nm KT BL#H 55 T 29500nm KT BL3E 2T 29700nm KT B35 251 25900nm KT 80 %%
TZ1 . 5umEl & KT B 25T 29 2um. 7] DLIE B AL 22 Z0 (wet chemical etching) &0
PRI R )it 28 1y B A o v LB 55 3 7 2000 (plasma etching) fillits § 5 B8L3E BE , o5
WE i B 2 D el R R R B 7 Z) il (reactive ion etching or deep
reactive ion etching) o ] LAIBIE 21 AR ZI D IR e ot st v W 220 2 JH A ol vl i
FEA N IE B BCEWE & 23 AT DA S VP I A AR R AR S B SRR S @ T B W
BN T AN R 23 B 236 IR SR 6 R Al 2R KT AR K o

[0153] W LA et %) 2 A A 30k 49 >R S LA 4 ) o AN ) P 28 LA ), i n 32 3 L PDMS
PMVA  H A SR RN & 5 0 VY 9 o SR K A [R] S 56 o 22 i PR A S A 5D 1 3 i 4 sk
T E A R SOV R R

[0154] A ph gz ] ] DAL HE B8 5 6l 1 B — SR BB AR 2 & o S SE 41145 02, CO2
CO\N2.NONO2H20 2z S 5l 35 HoAth A o W LA DAAS [R] 1) Hs 58, 048 K AU 5% i T R AR R
FACT KRR .

[0155]  X.fk2fdd i 42 i)

[0156] %% B AT LARY W vt AR AR A P AL & A, RIS R v s IR AR R 2 Tl () 4k 2
IR, — XL AT AP B2 88 (bridge) 8 (I 10BL B 10D) , U VFH LK AL 27 74 B2 R i)
TREFAN Ml 0 B A e AT & B AL, A 2 BN FL N BV e 420 12 (E10AE100) »
[0157]  XI.®hFH bk

[0158]  FaREvT DACESS v b AT o B T LA A2 2R PRI o BRORE 1T DA 0 4501 o AR mT DL L6 B
—IOFRRE R AR n] LLELFE 2 SRR D R

[0159]  Ffe vl LA LAY 220 1 2 B AT o BRE v DLIE I B sh i 2 200 i A AR i R AL S
PR A AR AR B2l R AT W BE Y 22 ED R0 DA ik 22 I B B0 3l 208 R R A AR A
MR A 1) — R PR AR A SR 3 AT o 15 3h U8y FLAR TR T DA A2 S /K I B 2 B K 9 o A T
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PLFE— R EEE 2 E BT

[0160]  JRA T LA R A AER R D IR 2 1) VR A 1T LA 2 = BN , 28 Hh i 0 vl ol = S i i 3R
i PR KB IR A ) AER RN AR R B HA T B R A T LR B s L 1 4 i
FOVF AR BEIN TR I 50 A o A b IR AR BRI R TR IR A AR o] LR AR AR AH S, B AT DR AR
R AN

[0161] XII.H#hk

[0162]  ARAFFHEHEEALM 775 R E M RS 0] 5 H ML i B Mlds N —& A . A
TPATFE AR RE AR E GE g hzU8 365 mliG , o] LLg B a0 Q8RR 5 Tl
AR TN B 2 e B E T RA 2 B B B o 83l 3 I IR AR AR IR AT AT DL B Bl
(1) o 73 1 B SR Bl B2t v Al LLIR BN B EHe A 8 iR & o0 JF AR, i LRI Ak
BT AT LA B BT o FF S K35 22 BE PG T DL B SR Qg 3h O v iioar R RL
A PAT AR R BT LA B BIAK IR o EAT B0 7 B0 G Ath RT3 AR SR 26 e B, 5 B MR R A ot PR
S [RABRRART L2 F BIAK R o H Rl J88 0% 0 R A i B AT 85 7 BRI SR H nl FF HV 4 Bir i AR
AT A2 H BB o 33 il A8 AU U TR A S A Z 0 A i R B3 ] DA E BAL IR 5 08
FEANF] ) AR 1 UL PC A i 20 1T DL B B4R 48 s P - ST AL ) R 43 AT 732

[0163]  XT11.%5 A2

[0164] AT 77y A0 B n] LA R A 5 BBl 20 A o3 S Gl 26 M RN 2 I 5 3K A5 i
PAHH I R PR 200 o 200 1 0 Ji A 1 S48 B R ARLAS JRBR T8 K SR Mg 18 (Aeromonas hydrophila)
FHALPI RN (spp.) s RIEATE Bacillus anthracis) ; BEFE 2ZE AT 1E (Bacillus cereus) ;
FPREAT AR R AR T E Clostridium) ¥)F: i A & ICFFIE (Brucella abortus) :
O HAATE AT E Brucella melitensis) s JE A & AT Brucella suis) ; EJHAHTLE
IR T (Burkholderia mallei) (IHFREJHAR M (Pseudomonas mallei)) s ZREJH A
TEE JRPE K H (Burkholderia pseudomallei) (IHFRZE EJHAR B 1% (Pseudomonas
pseudomallei)) ; W47 #4115 (Campylobacter jejuni) ; BEREHA JEAA (Chlamydia
psittaci) s INEM I (Clostridium botulinum) ; RIEEAR 1 (Clostridium botulinum) ;7=
RFENERE (Clostridium perfringens) ; #HER 7% (Coccidioides immitis) ;
Coccidioides posadasii;AzshZE4EH KA (Cowdria ruminantium) (Co7K3R) s AHANEF
IR AZFE IR IRAE (Coxiella burnetii) ; BUE 1 KMAT 1R ## (Enterovirulent Escherichia
coli group) (EECHY) &y~ Wae: £ KM 1E (Escherichia coli—enterotoxigenic)
(ETEC) B 1K) KA1 % (Escherichia coli-enteropathogenic) (EPEC) f#Hi 4 K
#0157 :1-17 (Escherichia coli-0157 :H7enterohemorrhagic) (EHEC) Flfigfa N1 K g
1 (Escherichia coli-enteroinvasive) (EIEC) ;337 7i#k 8 (Ehrlichia spp.) &4
FER S AR (Bhrlichia chaffeensis) s Lhi dBBAPEHTE (Francisella tularensis) ;Wi
ZHTH (Legionella pneumophilia) ; AFE YA IE T BN (Liberobacter africanus) ; 9N
FIAG B W (Liberobacter asiaticus) ; BIZ40 Mt M4 E (Listeria
monocytogenes) ; % MG B4 E (miscellaneous enterics) i W A0 IK H &
(Klebsiella) . # & JE (Enterobacter) A J& (Proteus) « ## BRAH H 8
(Citrobacter) ;" S AT H J& (Aerobacter) 1 5 4 & h i J& (Providencia) VP EHIKHE B
(Serratia) ; 2F 70 #i#T 1 (Mycobacterium bovis) ; &54% 0 A #11% (Mycobacterium
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tuberculosis) ; IHZFE X FEAR Mycoplasma capricolum) ; B4R 2 JFARZZ IR Ff Mycoplasma
mycoides ssp mycoides) ; B KB Wi (Peronosclerospora philippinensis) ;s K45
(Phakopsora pachyrhizi) ; JEEVRME LA NI (Plesiomonas shigelloides) ;s i E /R
RE/DF3EMA T2 Ralstonia solanacearum race 3,biovar 2) ;3K 577K K AR
(Rickettsia prowazekii) ; .. WKL (Rickettsia rickettsii) ;¥ 1K EHE
(Salmonella spp.) ;Schlerophthora rayssiae varzeae; HEAXIKH & (Shigella spp.) ;
&35 (8 B BRI (Staphylococcus aureus) : BEERE J& (Streptococcus) s B8 2 Y B 14
(Synchytrium endobioticum) ; JFO1BLEELINE (Vibrio cholerae non-01) ; O1FYEE ELIK
(Vibrio cholerae 01) ;¥ MM YK (Vibrio parahaemolyticus) FHARYKE &
(Vibrios) ; 459K HE (Vibrio vulnificus) ; /KAE#E M Xanthomonas oryzae) ;M2
i (Xylella fastidiosa) (FAGARCZE WK s /M4 R HE R AR ICTE (Yersinia
enterocolitica) FIMEES AR R AR K (Yersinia pseudotuberculosis) A5 28 HE /R #x (K
(Yersinia pestis) o

[0165] A=W ) AR SEAGCLFE 3 85, 15 G0 - AE I e B s AEINRIE A 555 AR DI W 25 5 &5
R R (R BRI s Bhan jali 25 s 3 EE (FIORM 5 98 BRI M 25 s BRI 2 i B 120 5 i
fLEMERIEE (Chikungunya virus) s & MAEIEE : el T (SARS) 5 7 HLOKMZ MILER HY 1 b
Wik (Crimean—Congo hemorrhagic fevervirus) ; & 8O 2 s BV RS 25 3 1B b7 5 25 5 i
RIGEFE WA T I 2 55« HASHG 28 7 5 52 R & Murray Valley encephalitis)
FZFEN b Bl % (Venezuelan equine encephalitis) e ; LR BKZ W5 Flexal i
B T R s AR 88 (Germiston virus) s Ll =ESa 98 85 s YOIH 995 25 B A 3UH 5 55
JER s F BRI EE (Hendra virus) s AW 58 Wi 8 (ssyk—kul virus) ; BHH X 5
(Koutango virus) ;s pivb i 5 (Lassa fever virus) ;s FBkER W2 (Louping i1l
virus) s &5 PR KR EE (Lumpy skin disease virus) s JbkEE 20 B 14 ik 28 MBS HES 28 9 25 5
Tt R HOB B Malignant catarrhal fever virus,#bRHR) ; B/REWH Marburg
virus) : ST Mayaro virus) : 2 AR Menangle virus) RN  BBIR A K
7 (Mucambovirus) ; JriiE % 8 (Newcastle disease virus,WND) ; JEMAHE (Nipah
Virus) ;s s FLILH B BE (Norwalk virus group) ; B8 %4719 B (Oropouche virus) ; B
Wit (Orungo virus) ;/DANYIEIE i E: (Peste Des Petits Ruminants virus) ; 7 H
WiEE (Piry virus) s VESE LR EYHIE: (Plum Pox Potyvirus) s ¥ HEK TR Wi Ts : S E
AR B FL RN B (Powassan viru) ; B HUEEE Rift Valley fevervirus) ; 459K 8¢
(Rinderpest virus) ;¥R s IR FE R EE (Semliki Forest virus) ; 45=FI 0
B s A S D M BGR BE WIF Lexal VJNANEGFE BT B B 3 RRIE DU 5 25 s B B A Je W 55
(Spondweni virus) s 557K 6 5 B s WA 2 A (OO B5) 9 23 01 Hh DO R i 28 e 2 it 2
i % AR T B2 R T NI Kyasanur forest disease,)  AIEEA T 75 HY 1fi #4
(Omsk hemorrhagic fever) e : AL RIEWIEE CRIEW ) AR GRRAE) /K
PR KRR (SR ;s 35 F& /R Wi AT B EE (Wesselbron virus) s P9 )2 B3 55 s SRR Wi 555
A 52 I LB I A B a0 H 7 L 5 Bl B T F lexa L AT EN I 60 5

[0166] A=Wk 1) Atk S 9160 4% B3 26 J A S A B, 1 4 K 2 J& (Acanthamoeba)
FAR I ST A AF R B B R JE (Anisakis sp.) A At AH < AT &% b s (Ascaris
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lumbricoides) fI¥E 41 (Trichuris trichiura) ;/pDERFEHE 7 H (Cryptosporidium
parvum) ; T H (Cyclospora cayetanensis) ;243kJE (Diphyllobothrium spp.) ; &40
I AT (Entamoeba histolytica) ; B[R 2k )& (Eustrongylides sp.) ; W5 W SR i =B
0 (Giardialamblia) ; R B J& (Nanophyetus spp.) ; M 32 )& (Shistosoma spp.) ;NI
5 H (Toxoplasma gondii) ;#2mzkh (Filarial nematodes) flB 4k &
(Trichinella) o 73 AT e Ath S G0 6 i B0 IR I AE R RN 2 8 1

[0167] AR W4 (1) At S 49 0.6 LT, 08 0 - th 55 ) (Aspergillus spp.) s & F A TH
(Blastomyces dermatitidis) ;@ FkE J& (Candida) s FLER T2 T 1% (Coccidioides
immitis) ;Coccidioides posadasii;FifFaERE (Cryptococcus neoformans) ; 3% fiFZH 41
i (Histoplasma capsulatum) ; TKBWNINE Maize rust) ;s RN IHE Rice
blast) ; /K G BERHTE Rice brown spot disease) ; BEJEWHE Rye blast) ; B w1l
T-#21# (sporothrixschenckii) ; FlZN3E H 1 o

[0168] XIV.1 AW (microbiome) Wi Al S

[0169] AR SCHEIR ) 77 v 27 02 B 0T 15 1T A= W 40 %) 2H B Rn D e IR S AR IR N R
ST T o 52 T 5% BNV 2 5 R m] DA ST WA AH O , B 95 905 15 Qi TBD L Jgk 4 |
WE PRI« B S e 15 115 s FIE PERE 5 T A ) 2 A < Z o FL At B2 v Gt B 9« L BE AN i
52 R B 7K P (R 4 o) Ot He ) 4 ) L A R D e R B Ll IR AT TR (Helicobacter
pylori) « &E AN AR AR W 2 sk G A NG iz 7% JHIVIEGL A AR BRI 4t IR 4K
PN &5 T o6 AR | AR 77 IR S Al TR T T OE R L 2 AR R EI AR O AR
(Clostridium Difficile) &4k A AIAE A HAD S Z8 PP R G051 o 1 5 1 i e B2 A
ARASTT LA 73 2R 1 BUE THEERI 1 (profile) Kr3 (B WShi Huang,Rui Li,Xiaowei
Zeng,Tao He,Helen Zhao,Alice Chang,Cunpei Bo,Jie Chen,Fang Yang,Rob Knight,
Jiquan Liu,Catherine DavisflJian Xu,”Predictive modeling of gingivitis
severity and susceptibility via oral microbiota,”ISME J advance online
publication,March 20,2014;doi:10.1038/ismej.2014.32[Epub ahead of print]#l
Nicola Segata,Jacques Izard,Levi Waldron,Dirk Gevers,Larisa Miropolsky,Wendy
S GarrettfCurtis Huttenhower, Metagenonmic biomarker discovery and
explanation,”Genom Biol.2011:;12 6) ;R60:doi:10.1186/gb-2011-12-6-r60) .ixX\] L i#
ik PR SRBEAT : RAS A0 50Kk B 52 W % B A W U B AR G 5 K 3 AN R 5 o AT A B ) 2
PR I, A LRGN TR LRy 4R AR B AT R AR AR & D — AR M Re s AR K, AT 8%
B8 ThRE I e R AS I AR 75 7 SR (markertaxa) B DG AT AN/ o4 50 1 3 B, 3 H
{5 FHAX A5 SR AE S S o B0 T 1 T 1) RE AR RS o 7 — 2R L T, stk 7 v A
BT DL T e 1 200 P s 9 Boo] B TRER 2 B 7 T (5 WNoah Fierer,Christian
L..Lauber,Nick Zhou,Daniel McDonald,Elizabeth K.Costello#IRob Knight, Forensic
identification using skin bacterial communities,”Proceedings of the National
Academy of Sciences of the United States of America,2010 Apr 6;107 (14) :6477-
81.doi:10.1073/pnas.1000162107) .

[0170]  J@ IS A SRR I T3 vE 73 S A M el LAAE 2 2 BL & T vE R AR DL B stp 42
H DA 7 R FRSTT PR AR 23 5 N 28 I3 2k T R g 3 2 3 o B 9 /D B 7 ORI Bl AR (2 AL
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Elaine O Petrof,Gregory B Gloor,Stephen J Vanner,Scott J Weese,David Carter,
Michelle C Daigneault,Eric M Brown,Kathleen Schroeterf1Emma Allen-Vercoe,”
Stool substitute transplant therapy for eradication of Clostridium difficile
infection: RePOOPulating’the gut,”Microbiome.2013 Jan 9;1(1) :3.doi:10.1186/
2049-2618-1-3) , AT MR BLAEAE A JEIBR T TBD B S PR 11 B Hho 88 P 32 05 R IR P
VF 2RO TE WA AH G T BT LA DA A A ST R 5 v 5 00 T8 B B2 ) Al 2B P e
FEAGYT MR/ BT PRI YE I o 1 AL R A ANBE T 0 L U AN TR A | JE ] 7 A 7
s a1 o A o) 5 Dl e AR Bk g 1 IR B L RORE R T BT AR W B s G E A
S5l R HIVIE G A ARG B3 B4 IR SEPE NS I R VAEA 3R A7 92 VTR R [ E R, 24
VAR AN E A AR TR S | B PRE A0 HA B AR A 2 RG] X R vk e ml LU T
B VRRE IRYT A/ BT D B IR SR L AR | o B A W Dy R R S AEL AR
Sy PR GBI FHIRPREAR , B F T 0GE Va7 A/ By (R , B T30 7 59 R4y e PR
SR BRI  H 29 PRI E F EGC BRAS B % B P B R R BUR LS N RS VR R A
(R RAT = WV R T B R AR T IR M A2 T S % B S A T U A G 1) Do M A 85 M %
B FH T 1R B /D BREIR AT 0 I R IR BE BOA T B LA ST R R
HEDSTY 2 BEERHE 5C T R (— AN EUP AN EEHE ST B RE) B R EREE : B il 5/ 2 pk
o3I 2REEH B B RN s IR W B SR B0 (IBSERR 2145 17) « Bl I 2% 5t
PR 45 i 9 A0 v B SRR 45 i 4%« (TR « ) PATORE < ARAT PRI R G0 0 « L2 4 118 e ) R Ak
ik (ALS) , 2 K MEIEAGAE (MS) B G AR08 (PD) « WLRE 22 LK 7R 65« iy H 444590 < 1 s Lk B
HIL « B 5 S e PE e » 28 AR MR OC Y % (RA) BRNAE 47 A P55 R (HA) 18RI 57 45 &
i+ R VLR A T 108 28« M P 57 fe P2 DI e ZR LSRG E 1 PR AR Gtk S AL A I 1 25 AT
LT 0 108 28 ¢ TR « KL i SOWE B3 £ 5 i, TR B o e T T 2R 4 PR < A A AP
AN S (TTP) 5 St B PR R N s SRR (hives) B RE (urticaria) Bif2
P « A1/ BRI B2 1 SR KA AR B/ A AR o W LA AR ST 1) 5 VR IR Y
P TR 1 TG T NSRBI W AR

(01711 Wizt i A R 1) 2 AR A AE T o v S 2B 9D NATTI 23 AR o B, 25 EL
% (A.C.Society Colorectal Cancer Facts and Figures 2008-2010;American Cancer
Society:Atlanta,2008.) A& P75 (1BD) , 1% 4 1 B i 46 55 [ 520 235140 5 A
(E.V.Loftus.Clinical epidemiology of inflammatory bowel disease:Incidence,
prevalence,and environmental influences.Gastroenterolgy.2004,126,1504-1517),
RALN P (1BD) CLAE 7 11 25 1 28 70 50 2 R WAl o SEe A, 0 LT A PR AR 1 B 4 2 1
W5 g iE Y A b AL 5 BE (L.Wen,R.E.Ley,P.Y.Volchkov,P.B.Stranges,
I..Avanesyan,A.C.Stonebraker,C.Hu,F.S.Wong,G.L.Szot,J.A.Bluestone, J.1.Gordon#l
A.V.Chervonsky.Innate immunity and intestinal microbiota in the development
of Type 1 diabetes.2008,455,1109-1113) o= MWLM A K 2240 GLEE G 25 B BE Y 37
Se——mtn, AL A Sy g R RIA (E 5 0T B A EUE RN T IR ER
(17 A R 1) 5 2R —— DL S R A A MK R R (b1 oom) , 18 7= A2 S 28 520 1 = (1) B 15 5 IR
A (HaS) B iR 5 300 J5 4 T o 4 il 2 A2 TV 5 W IR A R I AR b B N
PR HI T (Vogel,G.Clinical trials.Deaths prompt a review of experimental
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probiotic therapy.Science 319,557 (2008) .0’ Mahony,L.,Feeney,M.,0’Halloran,S.,
Murphy,L.,Kiely,B.,Fitzgibbon,J.,Lee,G.,0’Sullivan,G.,Shanahan,F.&Collins,
J.K.Probiotic impact on microbial flora,inflammation and tumour development
in IL-10 knockout mice.Aliment Pharmacol Ther 15,1219-1225 2001) .

[0172] A=) ] LA v Gt i JE B g A PR 5 A 38 5 g MV 2 S Pl 7 g A B s B A
i (genital swab sample) B SHAMEA 20 B A AT AN B B B £ — A a2 A4
TE B AL R ES PR S IR R B B A B VLR RIS 70 1 o B o3 B AT L
B P (pre—emptively) (FEZRME R REZAT) , AFGE IR AF S A M LA SRAS FH - T AE M mT B
FESZ I I R AT AR B B 70 125 o W] LA 700 13X 288 H () IR B A P B G 4 T S0 T8 oy AT
ROpTEE J AR R o AR A ] DA ELEE T IBR B A SR B g PR I PR B
[0173] S A=W 43 B AT LA 8 s A% 5 48 3 o 0 4, 5 5o A2 0 B0 7 1 P b e Jg A%
ARt AR ] (15 W116S RNAZE[R) AT BL A T-8E W) 43 % (Schloss P,Handelsman J (2005)
Metagenomics for studying unculturable microorganisms:Cutting the gordian
knot.Genome Biology 6 (8) :229.Fodor AA,DeSantis TZ,Wylie KM,Badger JH,VYe Y,
Hepburn T,Hu P,Sodergren E,Liolios K,Huot—Creasy H,Birren BW,Earl AM 2012)
The”most wanted”taxa from the human microbiome for whole genome
sequencing.PLoS ONE 7 (7) :e41294 .Kennedy J,0’Leary ND,Kiran GS,Morrissey JP,0’
Gara F,Selvin J,Dobson ADW(2011)Functional metagenomic strategies for the
discovery of novel enzymes and biosurfactants with biotechnological
applications from marine ecosystems.].Appl.Microbiol.111(4) :787-799.Rooks DJ,
McDonald JE,McCarthy AJ (2012) Chapter twenty-metagenomic approaches to the
discovery of cellulases.Methods in enzymology,ed Harry JG (Academic Press) ,Vol
Volume 510,pp 375-394.Reddy BVB,Kallifidas D,Kim JH,Charlop-Powers Z,Feng Z,
Brady SF (2012)Natural product biosynthetic gene diversity in geographically
distinct soil microbiomes.Applied and Environmental Microbiology 78 (10) :3744-
3752.Ridaura VK,Faith JJ,Rey FE,Cheng J,Duncan AE,Kau AL,Griffin NW,Lombard
V,Henrissat B,Bain JR,Muehlbauer MJ,Ilkayeva 0,Semenkovich CF,Funai K,Havashi
DK,Lyle BJ,Martini MC,Ursell LK,Clemente JC,Van Treuren W,Walters WA,Knight
R,Newgard CB,Heath AC,Gordon JI (2013)Gut microbiota from twins discordant for
obesity modulate metabolism in mice.Science 341 (6150) .Frank DN,St.Amand AL,
Feldman RA,Boedeker EC,Harpaz N,Pace NR(2007)Molecular—-phylogenetic
characterization of microbial community imbalances in human inflammatory
bowel diseases.Proceedings of the National Academy of Sciences 104 (34) :13780-
13785) o 49hn , e HE PR (912, 5585 KAk A VIR AR R IBORG B R B8 T J0y 1 7™ 2 L v n 22 RN
APSAHIHE Z BB A AEA TR A LR S VI A AR AR IR IR 7 A2 R AL S )
KRR 7 HE A DS ) B DR W] FH T B8 1) A= AR 1) 73 B AN RS 7 o Ik A, WA FH D e i
AL FH IR 14 04 7

[0174]  HEE PRI ] DL ad sk 7 W 26 DR 4H 2 SR A 910, A7 FH v a2 I B AR o T DA B ) G
i A=A, 1 N 2 RN SRABUER) A2 A o £E I PREF 83 BT AN PEAG A T8 2 53 1 ] B3R 7T
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A g e st 12 Wi 5 05 1K) 6 0 G AL 2 ARy OR LA 38 0 (K] TRBTT 0G94 0 1) 28 2F TR T IR T
IR o 3K T AT FH AT o v DA R 1) o B0 B T T A A A ) B0 PR Bl AN
AL o

[0175] ST M RERE A v LA FHTVR 7 23 (i G, 48] A AR AR T S ) o S T 2 P i
FENE RS >R B (a0 R 1) HE 8 3 11 25 (0 4 o i 0k 2 R 2 SR AR I3 sl 2 e v AN SO BRI AR A
SR, X P72 0] DL B R 1, R R 08 S AR T e 2 A7 A T R M 1) S A A k) o 3 HOAN T 50 05
DR A2 1) B8 mT LLg SR IR o B — NN A LA AT B0 25 {8 HE 1R B30 AN S0 B 1) i A Tl A )
TR CR A P AR ) P T A PR o T DA A N AR R4S 55 T TR AR D A (R R B o s R 3 B 77 9 ] LA
FERA PRI 2542 T8 o 7E > SR 1, AT DAAE 5 05 R3S B AR 52 5038 B0 JE 5 3R
s g H 53 B UL B A A7 I HLdak o] [F] — 523038 I FLAG I R ORIG I 5 08 B0 o5 A 4 1) 4t e
15100 o AR WA 3E ] LA M 2% i 3R A5 97 FLE AT 58 38 o i T 78 A L B AR g IR B LTS , A
o JEIRAG I A Wi 0 38 ] e 2 A P A WA aa e e A5 K5 A4, Bl st AR VIR
A5 J5T F5 HON H A 2 350K 8 Ty 1 DL JC ) AR R A 3R AT o AT LA A B3 o B Ul R ik o
SRAFIE R ATAT 26 P T A T30 R 6 T R0 38 TR 5 09 B A0 A 3 1) IR 200 o

[0176] AT 85 FR A HBOR AT LU IS W i — D AN B VI S AL R A N B E M AR 3 2
PRAL DL o B0 LR B, FLAL T A My mT e s2 i 1 23R, i R JRE | SAE RN B i dE ) s
kA mdEE N R ER Y TR Y e E R R S P o X e B ] AL R AE AN S
FR T, J* e A H (Bubacterium limosum) \Roseburia intestinalis. {47 AR B
(F.prausnitzii)  ZIKH 8 Roseburia spp.) « A EAFH (Eubacterium rectale) . BP[H
WA (B.ovatus) \P.distasonis #k% EAFH (Eubacterium eligens) ' EMHE
(Eubacterium ventriosum) . % K & (Roseburia spp.) .Blautia spp..Dorea spp.-.
R.torques KX A Bifidobacterium longum) <& K EAE (Eubacterium hadrum) .
Anaerostipes coli.Clostridium spp.aldenense.Clostridium spp.Hathewayi.
symbiosum.orbiscindens.thermocellum.citroniae. B/ B Bk (Ruminococcus
obeum) -Ruminococcus productus.HA5EH H ERE Ruminococcus torques) At I8 B BRI
(Ruminococcus bromii) \Roseburia inulinovorans.Blautia coccoides.Dorea spp..§%
¥rIQH B (Sutterella spp.) JDialister invisus.Blautia productaFEeE R X AT E
(Bifidobacterium pseudocatenulatum) iX SR m] DL2 BT by 40T R a5 B R 2R AW .
ASCHEGR I 7738 0] DA T A R A A 5 A B ) 3 25 RURS 5 X S Bl PR o FF S T RE SR A
TR/ B A FE G, W DL 3 AT E S AR R Sl s R b s s A T WA T
() —ANBH WA ] DASEI & D — AN BRI AR ) 2B () 8 R A D3 e AR K JR A
SRR PR B 37 5 A DA B A 88 i s BARAR IR A i ey s A1 (1) @i B 23 FFROR K
A b ST AT SRk R 2 B s SRR B, RERE IEAT &5 i IR I S (RN AR A
V1) 2 T 24 e P T P S0 B8 ) A ) AR TR 5 75 o Al A 7V AT DA 73 B — sl B 22
SR WD AR o i R SO BB IR Bl 2 W ) 22 2D — Fhon] DA ik 22 NSRBI IG VA B ¥ 9T R
Jog / DRCEEE R, 9 Gn , — PR ST ) 77 OB B I &5 e 2 o 49 4, mT DARRI e AR 2R oy (Bl ,
FRa i R) F H T DU 5 7 45 i e A 25 2 BT 1) F I 42 52 Am AR 1) 45 Wi v« 38 R R RAE
S s A 2 SITA] , W7 LA 21 (90 an50mL) L 75 22 20— B R S B () Bl 2 W R i
FAE & W/ 30 v T 465 B 1) X880 B 53— A0 55 e i) ] LA B2 AR 45 o T AR i
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BEEHE AN R EIE AR S 2 AN 75 A7 0 LT DUB B R 3 A 28
A A I ™25 I At AT TR I PR S MY o

[01771  XV.MNH

[0178] AT T HER I 771 A 9] UL RIS ER ) L MR 1K) 45 2 o T LKA
G3HUCE S E IR AR A 5 ELKG 15 75 o v ELPAT AR s 3 ELAT BA 2 i — 4 PAT AR IR i BA
S B G R IR A MDA KRR TT DA AE P A0 A RS R IR 1 B PR AT o S 0 R OGER T
FEb e, PTRAMES 8 AT AL AR S e 00 AR

[0179]  ARAFF WA HER I 71 A9 ] UL 55 08 2L MR i A4 2 A o T LKA
SrEUE 2 A E F AR R AR R B BT DL AN A I 264 1 AR K R R
FE RN/ BUE T AR 2 B R B R 2 05, PT LU RS AT A BoeT DL — 4
ATAGERIRE il 1R 73 A 565 8 AR 25 78 () 26 PRI 2 2 7T BRI AR IR IS A

[0180] AT NS R 1) 77 v AZH &9 mT LA T8 A% 23 A o 461 4, m] DR G S AR R 1)
FE i 7 BOE T 20 PCRIY 6 B 1 5 2 AR AR Y o T LA EAT 207 PCR, 3 HL AT LUK 5 >
AT B B B PHEAS 5 A i v] A B — 20 F T 00 PP IR~ AT AR o

[0181]  ARAFFHEHHEAR W T EME AW LT UM R (453 A28 B 5T 83 th
ST o P LA FUIRZH 23 2 B H At R SR B o 5 ELK H 7 7 5 e AR AR e 9 HL
W H B F7 0T LUK R S -PAT AL, 3 B rT DA i — A PAT AR FE ok &5 e 5 R IR R A R i A
Witk o o] LLAEHUAE R INARAE N AT 15 72 R AT AL R U .

[0182]  fEA LT N2 IR I 7 v A A4 vT LA AT 5 i R e J5E 26 P A At 51k
EIE 1 (pipeline corrosion) AEYIRRIATT  Pod 2B R AN/ BREE %E » BT DA AE E |
AR IR B B ) — RV , 1 e BE S (AR AR v, I G S 3% o W] DO AR a1
ATA6 3 LT CA2r i — 2P AT AR IR R il R4 e 5 T I ks 58 B 35 76 T8 g b A O PR A
[0183]  WTLLHEOR A il (i AP0 BE A b B I PR A i) (KDY & ER B 2B W A v b () 4
P ol TR TR P R S A AR W A A A SRR ) [ R A B T 2 40 i I B
B I AR H AL NN AT DU 33 (a0, 1 2 3 8 e 3 8B PCRVRT-
PCREGE ZIR 4 1) AL A8 (B IDNAEE Z RNA) o 0] DLy B W AN J AR DLE Bl - #4444 o ot
T332 UL T B0 g B DR 4 2 AN A 2

St {5

[0184] st 5] 1—FH -1 22 T 4ULAF v 1) AR 428 il

[0185] P A ity B FH T 40 B s 2 (0 AL ) 20t 2 B o 22 TR 400 v R0 i PR i
713 (Cooked Meat Medium) A% 72368 2 KA E NI E OB B EHIF HRE N
T B, B T80 2= i F o E37°C R I B 2 BRS8N « Z T UM W 4 AR K 2 4
I v (7)o

[0186] izt 451) 2— i 4P KA Xk K A T P A< A 2 o

[0187]  ffili& B3 H-T- 40 M 1 37 10 2 (1K) 1 Bh s 26 B (KI8A L IKI8B) ol i ks — 2L A R
AN S i S R (HE) 785 E s WK 20 K 48 K-t (EI8C) o4 2% SR ARt i Kt
TR R 70 002 30 28 TC AN KB 4546 400nm K] 44K HEAN900nmiK) 44 K AE ¥ 22 | (KI8D-&I8E) ,
It HAE I EES 5O08 ok E B A AR PR 2 (KB R SR, S8R AR R /i R i AT
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TR A A o A T 8 A 33 B A 2 TR) P ] iR e L R g 2 ) 3 v A ) AR 58 e, SIZE B 3%
— IR A

[0188]  Sijiti 491 3— e ok %85 o 2% e 1) S AR 45 o

[0189] &t I HLE 05 16004 1L , BEFLOn LI M Bh 2t ks B 4l Ho& & TN 100-mL
[FJCorning B FGH (BI9A EI9B) o %k 1 4 M A% e Bk ) 2 B 4 8B T, F B B A AN
[F) B () 48 (0% 1024 1 %6 102813 % 1¥102) FRITR & M NI o P PSS B B A W e 335 R A
S B TR o B R A R DR ST A ol 22 T AU TR DA DA BR R 1 A8 SR AR AE o £E.0 %6 1R 2
SR 2 T BT B 0 AR K TR 25 A A R 4 s (EI9C, THRERAT IR 36— 1) o 43k N SR
Z AN ASBE A AR N BH PR IR, 723X = Fh 2% 40 T 85 25 35 ERk i (B 9C, IK64T) - 351
BRIEAET A =Mt T A

[0190]  sEjitif5)4-A. caccae FIZ AT B LA F I 8% 57

[0191] /e 10 o vh AT LR 7e im0 i sh 2008 7 28 B . 2% B AL 9 RTR L 155K
MR 8%, 2R K L8R AR VUL 2 TR I8 3 5 Ak 28 TR, H 2 2 98 7 DABIT 1 Ak P 4 i
[RIVR A o 7 LA S A R M — B s 1) o /> 35 95 26 P 8% 72 10 IR U T8 Anaeros tipes caccae
(A.caccae) f£5 Z TEPMT B AL 7RI A4 (H 2 AR LIS 2 AN K AL caccae I Z TEU
FF ok e 8k 22 0 3 200 3 B i 4 ) fL b oF BB s /3G FR R G 7% 8 T EER,
A.caccae e 2 — N B E B ALK W38 b oF H L NS R R IR 505 2 TR
WAL SOt AT ER B EA . caccae I FL (11, THER) , R EL 5465 A . caccae I FLP T HL
HAHEM AL EA . caccaef)FL (BI11, JEKHR) EEHE 2 1B K,

[0192] St 45573 AN HoA B Ta B kv sl =08 i IR 44

[0193] it If HA&E S A1, 0004 X & (1K) 1 BNt 2 B A — D I = AR — MR
R AN SURAE S A RO I AR B IR B AL o AE S SR SIA], PN FLB & FF DA R V5 — 1)
X 28 N IR B v AR o B a2 B A I BN TR IS Ao RO A, 7E 3 RIS (R B —
[0 b A g — A TR & B 2 R AH R 5 DL LS5 DURT DL T 75 S8 23 M 22 A2 P A D 1 1 U
JE » I H 71— DInT UL TR A R A e M i

[0194] SRR A bb R B AR L FE I PTALAL , DL AT €0 Gl k) S 00 1) BH 1% 52398 3 2008 A (K A (K]
12) N 7B W, LU BURRERIR 1 A3 Zh 20l i B A S 1Al 40 i A i v X A 7 A4
FE H IR TE 20 3R} ST a8 0 AH R ER o et 2 B 3l =08 i — 1 B L5 55—
HIE H S B —MCOFEFLRNEIE P (BI128) o 5200, 605 OSBRI 41 P =2 7l 2 2
ZHE AL PR AT B 1 2B o N AL ek K 26 3 o 2 5, 2% 30 A RN FL E oL 3 B B
I3, HL— 20 5 40 B i B ATLRR R AE AL o A R B T L R AL G IR — N IX E L
A0 BB W R AT G R W IR AR R AR B B (B 12C) o Jiask AR s W8S H 2 al i
(R ity DA 25 A 2 2 R 00 DA SR 4 1 2B (B 12D) o s8], 2 0nT BAgE 5| N JdsTE 7 HoK
PEIEVR (B, 210 G BHR) K M0 1 Or B AR L 9 AR SR W o 2 SR I B 26 B DAl
S TR B v AR o S PRI B S0 TR) AN K R 403 5% B /NG, K 2R L TRCELAE DA R K (R 28 7 A
()35 FE ML o FERE J5 1R 20 T 2 100 ik 25 2 2 26 B Il o DL R (B 2E) o i B B
Jatg sl oy LA o S A S — A IXCE AL (BT12F) o 88 B 38 1143 45 T 358 FR ARCFR RS S5 1)
B E 2 I W FLAE X A7 B RN SRR bbb ke B RT DA TR AR [ E g BT
o
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[0195] @it A E 28 Ak 1 2 A g Nk e BdaE « R i sh 200 2 AR5 i, i
553 (two halves) 2 [AJJIA]BR AT DL 70 2 3 IR fid 25, FF HOWL 88 21 B0 S, w2 i Inl 22
TWIE o A T HERF I I HL 1yl B 22 @08 , AT R R, TR S 2 BT =
REBNFIR (B 128) R BR5 e 55 75 R 20 .

[0196] 7 75 B i R S0 U], I AR A AR PTG A 65 A8 B e 3505 7 i RR T8 o £ [F] — I 1), 4 17 1k
TR AAARRRR) 25 B AN FEVR P el T B 08 1y B TRT B v O HL 51 I A A AR 1) k5 A28 X35
G o AL T A 2GE B T8 PR AR TS 38 PR RBCRT B8 A 88 B AR 5% o Oy 1 M i e o] 7, ¢
TF 7 I e g (B URR P 2A) SR AR5 THUH R ARCRR B350 (1) A AE 2 125 SUTTR) AN 7K1 8% ) o 388 T A 1A
(RIBLAROID T g [ 2 4% o FH 500 5508 3h =08 i B = AN B Bl 4 N [ 5 P o [0 2 o8 AT A
AT ER) P A 3 B 8y o EH L 52 FR) 2 D0 5 B VDR /s ARy 9 ELA FHB—m i n R 3R 46
6 T 2 [ 4 ) 321 25 R il 24 1) o EG AR 1) 00 50 43 R B LA A& B A B S 38 7 R [ e e 1)
JEFBE 73 o [ 7 A5 8] HH 0o 350 23 A D)4t LA (8 BSUARR o )3 v ) 208 B ik ad oL DA 3 30 208
v I 52 #8555 o 5t e L A7 B bR I IR AL vt HLE Rl e 20 A
ZVh e 8 2 A B N T G E AL, B e R 2R e AR B S ROt 6 o8 55 B SR Al 75—
mm 43 Sk 0 1 BL100m J (115 %2 B8 = A5 =0 A8 OHz [ B & W I WO AL N L (Resonetics
RapidX250system) ¥ H Bl o 781 DY bi iy T 73 B i ah =0 v BAB 1k 2% 0 H 7 sl &
JISEM

(01971 7575 FF S IR] , et g W A4 B 3 A < TR 1 R] Bt gk A 8l 208 o | 1 i 1 8 2
O BT A A P RE DR B — MU AR BRI A7 B o BROR ] 7 &5 AT LA ORHF Y v B B AR R 247
XT3 ARTICAL R K PR AR AR AR VF A 2 B AE 5 00 TF BT R A7 B b (BI13) o IR AR
AT DA A B AL, B A S A0 B A b .

[0198]  SEi4)6 73 T H AT BRAEME )  h 2 7 i 1A

(01991 1 OREFDIAL T IR AR BRI H f MoK B (0 BT I 520 , B IR AR SR
JEE P 35 REORE LA K o 4 8 I T 48] 5 v itk R T ) 28 i R G rh IR AR AR AR KRG 1 o R PR A
IAS 1) 41 18 AR K B 52 il DU AR B, Wi 14BHR iR o 2 34 (Z937°C) K1 % (M B Te B 7K
PRI 3 2 W B 28 R SR AR — 15 B 2 15 7T BAAE 7 E S ALK AR AR R DR R AE DAL P
B 50 28 T 10 °C VA HAR 50 7 (5 B b vt ) [ I R L E - DU e R4 5 (8°C) 2 |
W 5 e sh 2O A T [ e s B SR 3 B2 N HEAT 4 T AR R T AR AE 53
T B R) 2 A%, 2 BH i A4 PR M il s 40 v 358 70 HURE T8 (I 2BARAC) o B TR AS A2 bl T I A 1
RIS DR U AAR AR AR AT DA G Ao 6 S AR [l 38— e ke B2 BE AN B K 2, 0004~ £L
W LA A (B 2D SR s 17 288 B 1K) — 3 43) I HLAE 73 T S 1) 2R UL 55 58] 43 2k 1 0 A A R e
AL AT A8 X5 3 o Bt J5 DA A0 . 3% 422 % 25 Ak (1 35t R0 1T 9k B b AT DA B 2D R 4 4 A
1% (B B R AT — S TS0, R IN0. 5% A 45 vl SR 45 BLIR B/ MR B o

[0200] S5 7 — Il ARYVE R AF AR I 335 77

[0201]  7F PRAE Al RN 786 0. 5 6 R IR B8k I i Bt B B PR AM2 35 7 i i 4 i B s
5 B I BT K B 3RAT B S8 A5 T 110 445 17 000 R B3 s ) o A4 ) B P P A P e i
PRACEA 1K) 22 FEIR 4 T R o B8 J5 26 ELAE IR 3T C I B HFLE8 R 2 e , LA fll B i 3¢
ERG DA A RS A T v T ARAY SR IR 1 R4 1 A BRI N S A5 1R 45 M ) RS
L0 K6 4D kA A R A 1 3 Bl =06 i A o 3 L I PR B e 2 R 1) Fn A K 2%
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MNP TETE 2026 B W T 7 5 (1 144) S BbAbh, #5A K 2 S IR UG I e i =4 2 T
1Ot MO 2H BSeI) B v T s B sl Dy 2B s A~ i 7 (B 14B)

[0202]  sEjfafps—th i LI Fa ke

[0203] Wit IF HLid& W sh 20t i R PAT AT S IE S B D R (B 15) o« HALFE WA
P s AT RS B R AL AT — AN S T T R I 22 i T R R L T R B o Al 3 Bl 28
JRIAT SRR LS = — P IR () BEGE M, (b) 2N, I H (o) 2 FE AR
Bl B o 10 AL R I B2t v 5, 8 R IR A AR M Bl DA o A T AN o i A TE A
LB EAE MR s i b 4 (EGDAIE 1 Tedfi N ofE 6 -SRI FL 56 & 2 R
(LA A, S ELAE Sl A e o VR Dl 3R B R RE DRI eh LR /S B BE 38 SR e 5 o DA (R4 ) 5 )
AT SRR — 20 2D R, 3F B e b AT I S A R

[0204] ¥ 3haE A ELFE I 200N L B ES : 2605 Ara N DA O L F RS & e
A T2 PP FL o 2% B 4 T SR B AT T 2 1 205 W e o T A7 L AN S A 48 1) TR 6 Onm RS
T8 R0 SR AL A2 RIRE I RS, BRI AE3S B AR & B — 20 G RS 245 M e . L a4 (0. 1M
Fe (SCN) 3) F 7K P4 Y5 V0 2 2 8 22 i 2 o00s v b DA % 6 s o 2 1 T 84 ] A AL o £ 1)
Millipore KM AR AL =ANB BB , SRBL2° (5 AR, W78 ) 16 1 13 € 2 A W
BRI ) AV TR 2 S B FR RS, IR NFe (SON) sy VR B e R B 1045 Ja ik (4

[0205] S| 9— 5 F b R e B f

[0206] 5z vt i Gn IS e 7 S it A 8 v 1 1 ) s 28 BB K iR AT 5k e 3 A Y IR P 0 ) 3
LA o A (A FLIR T 6um I FLEE TR 30 o THUZEL & A N VAT HS 1\ F 4 Sl 1 T8 R A
TR MR AL o Ji 2 CL G 1Oum Py 3 AL T FF 5 BL S 30mmyR R E7 8 T 88 I Vi o 4 2B LIV
B THI e e A SR A R A5 7K PR 1) A R 4 1 Onm R PR FL s 51 7K ) o 4588 T 1 Onm ) 38 £ LR 2 i3k L
FHH AL Bk 18] 3 B /A0 86 B LI AR B o 1 B BS A DA p i ranha B3 (— R AR
30% A EAL S AN A FBRER) LAMi 1 1ipore /K BRI I HLIE J5 76220 °C R IndiaR F ik
IKFFEE 2 T2/ SRAE FLAS A28 7K o AR TE 35 38 N ¥ 2091 H.BA 20umE ¥ SUS3010/2 Jig i (&
LTA) 2T RS R4 AR K A B 7K ) DX 38 ) AR 55 H gl 78 25, DAEAERE D
Ja AR B L I SUS . AL I SUS T PR 47 L3 HL 7 IE BTN BR K ) « i e, I 7E120°C
JLE A R 225 5 B R IR TV B ER AR B HAE300mTorr 48 175 5% 8 1 Ab B Er 415 77
Bh, 35 HLBE G @ A E AR A T -1, 12, 2- DY A e - L - = R e LR Ak 5
I, A8 H 2R T B 7K o R e Ak 2 I B B AR A 20m 1) JE 7K HR 2 g =7 < 30m 1 ) IE 7K 2L T3
R 30m K 2% /7K (50% :50% , v:v) 3T AI30mI AIMi11ipore K 31K « MUAE 120 °C % ff Hk b 5
BL1577 B o i Ja I ¥ B AROR A Piranha$f gl /DT 1 75 B 4L A (1 SUSRI S o bifi Ji5 1 Ak H
Millipores/KBEia Mk It HAE120°CTH B2l 1570 8h o FLAE il B S ZK 1 P ke 4 ) 22 7K 1 P AL
P K PR AR B AR AR , H ELER 1E AL H 1 2538 (dewetting) (B17B) .

[0207] i DG B BHRIE WBOR & B AE T 3200 i b T8 2) 70 0 8] (1) 0 1 32 42 i B
() RSB o 38 it B2 VRIS PBSZ2 i (1x, pH 7.4) FffjAlexa Fluor 488MEEME (2mM, Invitrogen)
BB FEANINIE N . 1x PBSZEMIATR P AL B S ppIETE N - 1 e i 208 A fELeica
MZ 16 TARSE T8 B LA o B IR AR AR R o B I, 5 ot L5 2 i i FL LY B 6 5 o 72 R —
MEEIL R G FAEL1073 B R D R RV R G AR 8. AEB M b R 2 e, 2%
BRI R 2 HAT20x 0.7NA LeicaH % flHamamatsu ORCAERAHMLIKILeica DMIG000
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Bt (Leica Microsystems) o2y 7 3Rk45 85 1 iy 20 7730 [ I 2 SRR L A3 A Rl i
AR B A ik IfIA Texa Fluor 488« (i F LG 30msME Y (8] FH100 % AT 3% BE (¥ L5
JEAE SIS B A 20nMZE 2000nMA Alexa Fluor 488%¢ o {8 F B A 2ms B eIt 7] F1130 96 AT i &
(KI5 55 SR i B M 20uM %2 200uMIKIAlexa Fluor 4887, @it (¥ FH6 . 3r1jifiMe tamorph {4
R4 (Universal Imaging) , JREUFAZ BT G o 600 R TH SR 6 7 B BRI IR BE
W AE AT LRSI 28 6 278 (W 98 608 5 T3 548 Ik i S A% » i FHPBS 4%
PR 7 200M . 500M . 200nM . 500nMF12000nMf¥ Alexa Fluor 488k A kSR 43Rk it 25
KA 7 AR A S 3 ] v (1) 2 ' BRI T o s FHPBS 22 Py () 1OuM L 20uM, 50uM. 100uMA!
200uM Alexa Fluor 48SWEMHEMBIRIIAT Iy —AMREHE i 4 R A e 15 oy v A B2 Y0 ] v ) 21
YeRHK JE . FVeeco Dektak 1507 [ BEASCIN & FL IR B I HL7E Z1 i S5 i) ME PR S 1
HFLEIAR R ES NG S B 2 )0, SEBL L OP 5 AR RS, LS B6 45 AN ER e+ 5.2 TH) KL 4 )
& (E18) .

[0208] it 451) 1 O— AL A/ A7 AR ) B[]

[0209]  7EN53E )=l Fr 2 B (G IR/ 2 A SEB) P IR 1) 70 1 2 5, 25 B I — N5
B 22 2 B0 551 s A b (Bl 1L 18124) « FHEppendor RS WA RN T LIFT 7K 14 22 b v o 1
AN F L TRV TR) B v BROK TR VR IR Sk R A3 KB 1 FL 2 TR AR 28 S5 %k o 4
I P AR 5 S 300 i B 2n L) A A AR 2 i 5 5 1) e bR 5 SR AT 28 B T A
s ME (B13) o & IR 5 o] DA IR 8] 2R v W Sk Hh FF ELuE B T A P il
I FPCRAFHE Ji 0 7 16 DR o 1 7 72 ] DA A A8 CROR S8 I 1 EL A o iy 2 P 1) FL B TE RS VR
AN B WA i M 47 i AR AR OO o AE X PRI T L W DA i 1 R VE RS AR AT L SRR A
i, 1% B e AR AR R 45 TR 2 (2]

[0210]  Sijidsl1 1 - P I& [ PCRES &

[0211]  DL200rpmfE e 55 % 15 75 4% o K FF B 40 LB 50ng mL ' &S PE MR F-34°C
NI 2/ & SR I B AR e B T AN B IR 20 Ak B — AW B 9 0ok 0 355 2 40 B e
FE1001%3F 0 ALBRE 2 Kb 10ng mL A E TR AI40umol L IPTCHE R ERE23/ NN o i i
7E3000x g FF 5257 Bh 8 40 i Al H1 JF B A ImLI 0K 1 1x PBSZR MR BV BIX o it 2 FHLBES 77
Frhioug mL KRS PEAAN40ugmol LK TPTGHS 40 Mg B3 1 H. 40 o= i LB 77 K
10ug mL 'S PEARAI40umol LRI TPTGRL £20. 5 % B (R i vkl i B e i e O ELKs
HoR A 20T 1 AT GEPFADsRed 3 DR (1 K B AT T T8 ok fm 248 8 1% 23 il & 2x 10 f12x 10°CFU
ml ', JE AR R g s A A ARl X = Ak ELE sha U A i & 7E34°C
FRER3/N T8 7891 B fa i o A 708 (B158) .

[0212] B —ANES A 5EE LR DsRed (B5B) [ BB 510 PCRIAFITR & (E19) , 3 H. 5
— A FH8 6 0 AU AR SR A A 2% Sl B 1 A AE B A AEAE (B5C) « A 10x/0. 4NA
Leica B M E A 1xiE 25 Hamamatsu ORCA-ERAHHLH I Leica DMI6000E fitéss (Leica
Microsystems) 3RAL% G5 o {# I H AT 500ms B ' A TA] (K Lo AR IACAR IR » 3T 52 0 #
WRLB YRS I KL S 7% e IR A T SAE IR AF 6. 3r  1ilMe tamorph {4
Z2; (Universal Imaging) FIZEE E 7 B4R National Institutes of Health) [
Image JEREUANGM BT IR o L7 RIEDsRed IR A B (1) I A AR AR5 AN G5 4 5 (1) 0 1 LA
£, & GFP AR IR K BT 1 (1K) FLAH EE 2 PCRBH T 1) (FI5B) , 2 W) WX A B3 R e 7 48 .y 7 #fiA
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PCRBE P LA S A2 oK EH DsRed ) S0k, {8 FH 26 )6 AR B AR W I KT 10 98 e B (o MR 311254
8 B GRPI B VR 1AL, I FLWLEE 1 2B 5 20 6058 6 R M B I L, 3% 5 PCR&S SR ARFT
(EEI5DFASE) o fEPCRAS S M E2 21— A FL SR T BEINIK 2 608 BE B AR AR 75— N4 DU s
TN VR X R IZAL P TR AL T AR K4l M Bl Ok F IR K% ESDNA

[0213] iz it 1)1 2~ IS AR i 20 B3 8 S UL 1

[0214] i FFI 200 350 ic B2 MR 11 {8 e N 288 25 D 10 45 o P R s A SR A5 R ¥4 R PR i A
PR B Y Wi lkins—Chalgren R4 (WCA) #) b of# FHQiaAmp DNA Miniif7f) & 4R
[ 2 i 2L AL.DNA o {88 FH50n g R DNAFAE 0 FUUFT B 45 S5 4 19 51 90 FH-T-PCR o 1@ 3L Sanger ll J7 38 41E
BHPEIIPCR™ 3T ELY4 5 K E GenBank ¥ 5 38 S B KT 51 L X

[0215]  Kg FHEL 0.5 %6 R I vt Bt bl P WC A 77 2368 22 i 8 ) 5 2 30 2 i T
FEAR I HE sh 20 B B B S R B R R S/ FT 4 B @ U RN Bl
Ao B A R0 100413 T PCRINE A AE 1 (BIBE) o 3X 5 DL RO EL « 75 2
BT 2 H0E )T NSRBI FIE R TE , Ho @ R IR PR % i = 2 1 R k3RS
Tl 4% fits 4 P A T T8 D8 AT I 1) R B IR AR L R s 2O A E A P R sk A
BRFR BE S HEAT PCROR 25 52 P 14 B % o APCRBH PEFL I B8 & FL P i th AR E B e Aih i
ZANAT RALE B PR L TBOR RS o 8 99 A5 B 1 435 SR T R Ok 1 T 2 A 1) 4 e k3 AR A e 4
U 5 D1 Sk 2 it A0 2 FE % R PR AP S AT I EL B8O W 1 305 0 1 R R A0 4 T g 3 58 R PR )
FF R A TS 8 2 B W A S A2 0 S AU 1

[0216]  sizjitifs1 3—(EdE sh=ts i LA AR Mk (98 i)

[0217]  BHAILPR K B I SRR S 0 B0 AS G T 40, I FLK AR S i iR g s 00 e i -
5% o I 5 I8 ok 9 % o FLAE o T 9 A4 A A T T DNARR I R 1 o8 i (R 95 R 441
FE AT FOVFEER A A I AR K, T DL R I R AR S 0 B A M AR K AR s U A B
TRV LEL IR, o AT A FE A X RIS P 7 v L 3 Rk BB I e R K4 A (B 120)

[0218]  sizjitifs 1 4—H A KA B i sh =0 A LR P (8 Fikig”™)

[02191  LA200rpmfEfiE 54 2 1 95 8% b, LB 50ug ml ' R S PARAEST C R (1270
IN}) B B D sRed 5% 6 2R bR I K I 1 40 M o 3o 8 155 7 0 0l B i s 8 100435 5 L LB RS
FFEd 10ug mL AU S PEARAI40umo]l L IPTGHE F7 FR48:3 . 5/} o J5 F3000x g4 425734
i 20t B P 5 EL D ImLAKS 1 PBSEE M e 15 31 o A IO Wl 2 2 ELBRS J2 6 h 1 0ng ml ')
R PEMAI40umo] L TPTGEEPBSEE ik h 44 55 5 A 107, PBSEE MR A SCRF AR T 1 AR 1, B
PE RIS R, JE B Al A 2 30 2 i sh o0 2 S B g aha U R 3T CIF A it
T o R 4 1) 358 7 1) 7 28168 Qi aAmp B 1) S i Ak ok B s i B iR T VR I SE DR ZHDNA A T
#E, J@idQuanti—it DNAfE R B e sl e S alifh B 2 MR AR5 F2 W IK) B R 4HDNA , -
K HAEAL50.01mg mL " FRIBSAMIABZE phi v % 2 M R B o FI2 7R A5 34R 5| #3347 52 B PCR
(aPCR) o WL Z2 FIDNAMK SE 3N 7 10, 00045 (B21) , R WIS F oih e M8 R 45, E 2R KA
5o AR ek IETAC 1 8 A ) ST 5T R0 01 %

(02201 iz it 1)1 576 2L A WA RIS BV 1)1 Bh 208 i AR ki (98 A ieis”)
[0221]  RClostridium scindensMFRPGERTE KRS VILLS : 1A LL S8 TR L1 2208 7 3%
B RIBITEAR b o A AR BRI RS R B T VI 35 IR ZH DNAY SR E 183 g PCRAE B o 7285
R LR FR 25 0 A P S 805 ok B A AR AR Ko B A A dR M I I DNAA LE , A
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AR IIDNA I~ 1, 00045 (EI22E) , 78 v el vl LAl T e M AR K

[0222] R 8 AE 55— R WS 21 & 3% 19 K/ A, 2 BG4k 5 3% i 3R L
C.scindens/EHIRGE (22C. E122D) o AT W MB35 70 58 B AR 4557 e ). fE 58—
RMFNBERRAE O B AR 2 m] PRy 3 B (1224 1 22B) o f1 AR s R [ AL 1) 35 ER1 2H DNA
IR T 7 » 38— R R B I A 5 4% 118 DU S B0 ) PR A=A R A BT 1) ~ 1, 00045 1) fh £ » T
O T BRE TR A RS TR 13X AT, BT 25 K ZH DNAX 5 P s ik 2 AH 24 1 (B 22E)

[0223] S jsti 5] 16— 7E HA DU P R RE v 1R v B 20 i AR (508 ™)
[0224] 3k 3% ¢y DY b il S AH B B B BE 7% : Anaerostipes caccae 2 )L XU TA
(Bifidobacterium infantis) .Clostridium scindens F1F&7ERTE (Enterococcus
faecalis) o ILHFIEARE T B N 28 18 2K v 0l 22 V0 BE T W0 S AR A8 1 R BE TR 1)
(Firmicutes) FIHATE ] (Bacteroidetes) «ikFESchaedl er KA F R %35 7 3 UL L £ kG
DA Bl ) AR o kR T B 208 i A SCRF Y AP Bl R AR R I mT REFE , DY Pl 73 ol 2
WEAFRPREE S A B R R G, A WA A KBS 6 7% -
[0225] 52N K, Anaerostipes caccae 22 LA AT E .Clostridium scindens. FIZEfiER
W fESchaedler DA I R 735 7 ik b B B0 0T FLIE JE 0 15 7R K5 40\ /INRF I 4 i 7] 28 22
FRECP ] A fESchaed ] er JRAE B A 4 15 9% 4 r g 25 o i & AR B 22 10°CFU mL ' 5 AL
W H A 2 1 Bh 2O b BT B2t 7 i & e 24 /M) I HLAS FH 2SI 48] 1 3830 I it 451
LA KT E g% T R 23 o AR 13 1 1) 7 22 4 Q1 a Amp St 28 4 77 5 444 DR ZHDNA o A
VAR 5 F7 W o 4l AL L DRI ZDNA, it Quanti—it DNARS R & Bl foe B0 HiEs:
MR F TR o Il I AR AR B M AR AR A KOG I I B A K 1 K 291, 00015 R4
S R U I AR 5% 9 2 kb i 1] 2 g BR R ey, &5 B IR R M2 BClos tridium
scindens FIZ IZER T 2 184 502 B (K122B) o 3% 1 B, o0 7 Bevas Jy v a] LA a] SE A 0l 78
WwahGes i EAE K F

[0226]  szfififs) 1 7-0TUL 584 K44 AE 1Y %5 5

[0227] @it WA VRN R E Il (BE23) W SRR Fh AR (brushing technique) 3R15
JilAG IS 1S (brush mucosal biopsies) BLACH BV (lavage technique) ZRIGHESL M
(wash fluid) oSV TR 2R VAR BRI FK FOM KT F23EM2LC o K G B 5 BA1OPCRU mLL
TR RN shA U B AR VL R AR R VR A K o B i A T A0 S ) 132 L5
FHIR RO F B VRN BE 720 o (R FF: 04 B (K e P gl 15 7 AE BTG P Al B B EUR 4%
o H VK (Rumen fluid) JIAKEFRIEEM2GSCHr .

[0228] 55 F2 WK WA X BVAFIV L VIREAT w5l B 16SW 7 1 28 o o8 1 P MR SR PRI OTU
el IR B BB FE T 12599 8 HAE SR g o AR KR AR B NS v 2 8 B
B AN A A AR L ) 35 FE AT AR W) 2H A AR ) 3 B AN o B, AR e R]
DLW %2 21 B 2 (AR TR X T T T AN XA B, 1 — 26K =F B B R W WGordonibacter,
Anaerostipes.Oscillibacter#1Silanimonas{¥ e M s Friig 7 ML R XA J& A
fe th TR PR EAIFE S B A i A Bl )2 1) 22 5 DA AN IR R 5 38 244 (s vtz FH
T i B FR T BB T B AR) <4k 2R N0scillibacter AL AE B8 4 75 Bl 2
OTU_158_V1V3, BAXFOTUL 58 ¥Rk 7 M ) 5 ML 4T PCR, I HL&5 Rt Sange r I Fr 38l , oA
AT ATRAAEE F- P K B0TUL58
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[0229]  16S VA& 7 45 AL aPCR# I — P8Ik (E24) o @ R , 7E 25 H K
15 77 HEM2GSCHI AR P RN F2 HEM2LCIRTC Pl A, OTUT 5811 2 PRI ZHLDNA Y 94 5 42 AH ]
(). OTU1 58K F K] 2H DNAFK R B bl 2 {9 93 A ot MR e V4 VR I 955 22 1 v o S AR 75 AR T 5%
VRS P B P 360 5 A THDNA , FH16S VAIE FH 51 03E 4T QPCR o BRI TR AN 1 Paidc v Tk
PR B L 23 1 P 0] B v (R DNAA B 9 ELAR e 2% i i EL AT B B I Ca B

[0230] 24 7 MRROTULS8I AL K A2 75 78 BV, I 5 1 PR ik A3 A K AEM2GSCRE 77 2 I
(18 729 3¢ H FH aPCRINR o 5 F2 AN 2 3 B M B 2 ) 1) 22 e A 2 gi it BB 38, LGk
B FIM2GSCH% 77 I HEAT 5 BRI ASBE MK B 0TUL 58 o Aff iEM2LC S AL KOTU L 58 A i ) 1% 97 32k
[0231]  sZjfuf18-“Candidatus Caecococcus microfluidicus” B &

[0232]  FHGnsR o)1 6 Hp i) 4 FRIM2LCHS 77 FE AT 55 5% , Qmi [ 4 34 b 2R 450 22 1 3l 300 1y 3
B LA IR G, Q0 TH G H 2 B P AN W B 208 R RO H R AR BB OTU 158
VIV3 (0TU158) X3 5| H00) f— AN B 9 13E 4T B 75 PCR o M2 38 ~ 500 Tl A 40 T ¥ 1 R A
2 EH BB APCRIAME R A (hit) (AT —A R T E25A9) i i — 1
PCREAPEFLIY UG 7~ T B 25A10 7230 ERAR N MM I SYBR Greeneth Jf H /R %k, ¥
VRURH B S b 2 PRI o B2 L P A — S ZEM2GSCE TG F s R B & = R Ja 58
B[R] PR TR K5 32000 BE P 4 S IAE B 25B o a8 5 B8 T I 3h a0l e 8 18 2 Bl
Pl B AEAE 5 000 5 2 PR A I o XoF stk 20 55 4 A0 b ol ek %) 51 0 R i F 51 kAT T
PCR, H:AfiAOTUL 58I AFAE -

[02331 &g A A S0 44 i () B — T 9 (49 11 25C) 3 A M R4k FH T4tk o oo i RIZR )5 L fd
FH16s rRNAJE PR B 5 35 0 10 40 B A8 Q1 aAmp ik 75 & A 4 B AT DL R AS B s s 1) 5 8
53 B T PCRY™ 14 1 36 I AL DNA : s I Bk 54T P 3R, % P R AMini-Beadbeater-16
(BioSpec Products, Inc.) ¥zl 2L HAAB MP Biomedicals 6911-500) K414 5. 14
AccuPrimer Pfx DNAR & (Invitrogen) BT PCRY 1165 rRNAFEH f# 5| #127F Fi
1492R I T-PCRY 4 . I Biorad B P a0~ HEATPCRY ™4 - 7E95 C I & 2438, B J db AT 78
95 CHrEL 158> . 7E55°C Fra 307D FIE68 C 5 L2900 (1) 34 FA o & 48 ¥ PCR 7™ ¥ B v o d
TOPOF A4 3 H A S5 AL 3k AELB/ Smp+1% 75 5 A TOPOLO K AT i 4l b o 4637 C W & M
It HARHCRAH % T AR R 57 - HQiagen Miniprepid & A A Ali4k ook o Bl J LA
55 i T 5 R AH TR 6 5 22 3B R PCRY™ 4 JFURIDNA o /i QT Aqui ck  PCR&GAL A7) £ 2lifb PCR= )
JF Hifid Laragen ¥ o

[0234] DITE& AT IR E G Gatan 2K X 2k CCDAIMLIITECNAT120keV TEM (FET,
Hillsboro,OR) Ff1200H formvar/BRig BE4T TEM (& 25D) o i 4 2 Jifd FEPBSEZZ il v &=
FIFHA# HH63x 1.2 NA LeicaH & MLeicaDMI6000E 4% (Leica Microsystems) LA J%
Hamamatsu ORCAERAHMLIRTR 7> E 4162 AR « WTEME (E125D) Fiol 22 A (F26)
PR L B AR 2 1 4

[0235]  MEEFEWITPSRATPRI16S rRNAJE R P50 B AT 545 1099 . 4 % A IH] I HLIH g T
FHe E E#F (Ruminococcaceae) , CARTFR AR IV (Clostridium cluster IV) JAKIEEEE
S TT S AT SR 16S rRNAMFTSH. i s 1, DA FH 0 2 T 31 5 R AR 146 °C S FAM- A1
Cy3—FRic i A TR R AT 76 & Y BN () S ) =5 AR 2 A8 RF 8216/ o Sy 7 DR 400 o B 4
A2 75 T B AR W AN/ BbR i B R BE  , 7E 2458 2 R/ PR A0 N TALEE : (3) TEZE M
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Hi10mg ml 'R RS (FEST CHRE R /N 5 (1) TEZEphi P 150g mL '8 FABEK (7=
I, BI23°C 1073 80) B A5 AE0.0IM HC1H (FE23°C R 104381 s B3 (1i1) 1: VA IR :
W (FE23°C 15508 o HI I I AF A 28 G2 PP b IR IR BE HEAE D < X TR EHIR & 1)
EUB3381-111A1% B R4 NonEUB3385220-35% « X T 4R % Arch915 &35 % « Xt TR %1 EUK5 16
F£20% o I B IR ETClostr183-TMIC ostri183-TI/E15% 2448 (FEMR & >20 % I A W
LRNRICATT) LI [F— &5 A7 R 5e g, X S PREFRE B X 23 WIRATTI 35 22 M P RIS 1)
PAFIL6S rRNAJEDE FP B S8 o 75 2858 2 Ja , 0 A48 °C AE TR IR P % 22 i B % 104
B B8 SR EANRAETA K (4°C) 2B+ 7K b I BAS FINE 2 S5 ADAPT/Citifluork
B 4@ A I HAE FHOLympus BX5 19 B 5 ' S 005 43 A o 88 P by 308 e s st v 12 AL 1) A 1
FiImage T NG Ao 24 8 6T RS NonEUB338 28 A% il N, 13 3 W ¢ 21| A 4 S 2 (1T b
it

[0236] iy A5 F TSHPH 4 [¥) 480 Jfa &5 & WA B 7 21 28 Rk e M (K FTSH-#4 (Clost183-ST A
Clost183-SIT, El27) , LA B e buker U4 T (1) D38 40 1 o2 P VR A PR BT EUB338T-111 . H
SRV BE AL R 729 RS DU R oy 40 T B3 A AR A B, — e g DAP T 4% €4 (1) 410 o A~ g di it
FISHAL 0 o oA 1 HERR 3 2 HH 125 40 B i A PR (R T i 1, X 17 A () 7 40 JH B 325 e A B o SR
1M, EH — 20 M R T M B TSHYL (o (R , 25 40 m] B L A KT 2 —F TSHAS W PR (14 1%
WA N 29, XA VFE T 2% A M R0 38 798 B o AR DA R B S R - AR s B B R )
gt , 28 A Re A HETSHATARAY, , RIS EAT 1 @ Ak 0 BRI o X SEFTSHES AW [ R 9%
Vb 8 B WM MR AR A

[0237] iyt 6] 1 9 1 i T 26 ) 35 72 R0 o Al

[0238] SRk A ZEBE /)N Bl 1) 08 V5 A (1) A kA P 4 i e AL e PR ) 7 2% B B 9 HL %
W LA SV B s AR A R e 2 i sl A R R E IR B A LA s A v R AR
K AG AT R TR B PR  8, IF R — A X E A KRR AR AR 40 JF 2= A, 7EAH A
IR ) A A A2 BRE — AN A TR 8 A ] (R 8% DL o 76 58—l o g 65 41 1 A )
P IR 500 S0 L3N P 40 i 3% 2R 0 ) B AR S R S e L 1 A S R IR D RE IR B VA 1)
(X 2 LAEAT et i I e o @ b AT i, 40 4, 501 bE B Ak e RO B B e [ e
R AT PR AY S DR R 235 o AH . 1) T 9 B 5 A A S8 A AL ml FH T e Ath ) E 1R, 8 g R )
I BRI TBOR R 57

[0239]  sLjite (51 20 R £k 4 Ji 40 e (1) 15 97

[0240] Vg E ALl 25 B R34 Ji 20 PR VD A8 i 26 el e 0 s 2000 2 L b I HL BT b PR o) o 5
BEEE A I AT & A o o B 3h 200 258 B WA, 72 B — AR BN SL R A DL
1) T 7 o 2003 38 ] A DG S RT () 8t A e (49 a1 28) B8 i ik FH T B G 2 0 L Vi 12k P A7 AR 11
hfie e () an e {6 A2 6 RPN, N- 7T 28 — i (DBPDA) SRA M H2S) K P ok 5 — 4
R R AF: ot P A P8 2 3 Do AL o i b 5 LK G R S B M P 1T 9 5 ELS Rk 2 S —
B0 AR 5 HL UL TE I 18 % T 32D 5T o AR P R BT 2 W0 AR SR P G 5k i S 4
[P

[0241]  BARASCE & R FH IR 1 AR W (KA 0E St 75 22 5 AR T AR SR AR N 573 B I
(1) , 1% e 51 75 Z AN DR A 75 ARt o AR U RN D0 AR BV 2 8 5 AR AL A AR
JT R MANTS BAR B o B AR, 76 4% BH ) S 8 A mT DA SR FH AR STk 1) A % BH 1 S it 77
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