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Human Microbiome Project (HMP)
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1972 estimate (Luckey, Am. J. Clin. Nutr.)

Good and Bad Bacterial Flora

Used all gastrointestinal (GI)

Bacterial cells (B) tract volume A
dominated by I ~10
colon bacteria (bact) I ' ]

(Vo,~1L) x (n,, ~10"cells/L)

bact

B _
H ,_1013

~

No primary reference
2016 estimate (Current study)
=4x10"

| x
=10 cells/L)

B ( colon =0. 4L) x (nbact
— =1
.......... H
(Vy100s *5L) X (N, ~5x10"2 cells/L)
Human cells (H)
CLOSTRIDIUM DIFFICILE = L g : ]
Plcisboniioatsrigedtonc ity dominated by N
red blood cells (RBC) ~3x101"

A WRAH 305144 B S 41140 AL GH B 4E
SEHAENR, G5 N S BRI Z > A10: 1, B LKA W, RATRIE A EBET1:1

Sender, Ron, Shai Fuchs, and Ron Milo. "Are we really vastly outhumbered? Revisiting the ratio of bacterial to host cells in humans." Cell 164.3 (2016): 337-340.
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e ACne JEEJE

o Antibiotic-associated diarrhea 575

o Asthma/allergies 20 /35 £

o Autism fILHURE

o Autoimmune diseases [ & %052
e Cancer J&iE

o Dental cavities [ JiE 5%

o Depression and anxiety #1414 &
o Diabetes ## R Jp5

e Eczema {2

e Gastric ulcers & 3%

e Hardening of the arteries 5/ ik i1t

o Inflammatory bowel diseases # 4 % #
o Malnutrition & 7E 4~ B

o Obesity AE T
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NANOPORE

Technologies

16S/18S/ITS 34l K 16SY I IREFEFHRHAR

FEHE R 2H )
2 1 FE K 2H de novollll ¢ WoREE AR

A 4 5 DR 4 e 0
P2 0 .14 5K 2H de novoilll [ NN T
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16S/18S/ITS & 77 5

16S/18S/ITS rDNA Sequencing

R IR

Metagenomic Sequencing

MEEEE

de novo/ ENMF

165/18S
KA HEF N

BT aRT-PCRF A
MEMEESFEEE

e wuww. biomiao.com
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A4

° 2 #k 4 %
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(Bgvc

B A, BEEGNIER, EREE, 28

EM T, KB

WEVMZHEE . BEEEERK
EMFE, EREMON,
EE o, heeoth, B@EDH
EREEME

De novolllFH3iE ME ek &/ EE 5 E
= AN S M E M ERE R ER

16SMFFFER, 7REHEMH, FEITEEEM

USSR AP RITEREMNFENFE
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Single-cell isolation

"R EED A
T WZEY AN e
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165 rRNA 41" Ppest 5011
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e L W ;LM--,“‘%“‘

fice cuicacemunnch ,g. cect
10

Sample Barcode Primer Sequence

\

Constant Region

.
«.«.e‘\.. «n e ..J‘

L /)
%‘ ‘i
I = | | | I N =
Vi Vz V3 V4 V5 V6 V7 V8 Vg
;'_l
Targeted Region \
16S rRNA Gene Variable Regions

16SrRNA Jy AR FURNARY — /M7, 16SDNABLIEARES % B ROSE R . HAEfe T e, 1
gitt) 5Ihe EEA S B RRSTIE, RA YRR 2R, 16S rRNAFRI BA RS XM AR X, ARHEX EEfRAF X
AT DAC LT A @ A, R DAY VR N T B R 16SrDNA FT B, TTT4H A 1R 16SrDNA ] AR [X 1) 22 53 AT DA R X
o AR T
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o« WFRE:

=t
B ITNN
Em—— 2 VT O
Sample DNA (and RNA 16S rRNA gene PCR Amplicon pooling and Data analysis
collection isolation Hlumina sequencing

amplification of variable
3 and 4 region

- FEHERES#IEE: PE150, PE250 MFE: 5/ireads

o MHAEX:

WOLIREREA GEHATFUKCKIKEEED - B3, . IR =10g; HEFEA>=1g;, FE
FEA =2-5g; KAEIEFEALIEEIENE (3-4cm) ; AT =21

DNAFEAR : /M;Z%ng/p ; é%zzoomg, EE?H%EUMIW%
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(Bgvc

) ‘% (2) (3) (4)
' _ i el PCR amplification of further = g ::; i i E‘
o3 DNA 16S rDNA fragment sample x
J (primers modified) preparation i ‘ cwr bL *
(A —

Trimming for removal of adaptor, primer,

DNA extraction Preparation pipeline specific for Sequencing and
sequepcipg technology basecalling barcode and low-quality sequence parts
DNAJZHR PCRY™ 14 15 4 EHUIFE I RIRAOR LRk AR R TS
(7a)
5) ) ®6) s Operational
_— 5 Eﬁg%gg/ orus Taxonomic Units
B — g 5
—///”v F—A0TU . BAE R
_ v OTU clustering
Identification and removal of Final set of high- (7b) (

PCR chimeras quality sequences

BEMEERPCR Rtk B o 1 A 5

e www. biomiao.com

\\ 4006-506-908

\
Taxonomic identification of individual sequences. Note that
different related sequences can be identified to different levels.
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W
EZR:Barcode
JRISE 2E
OT U R 5=t

/' gﬁﬁﬁ&%ﬁﬂi%ﬁﬁﬁ)ﬁ%

v
L eswmss wewswnon _— sswman
b= b A FE L BE A
observed_specie sFS8T TR AEEERTSET Unifrac$E b i

chac13i5%k AR B BB TR AERT Betad® 15 R 8 5200
e . shannon: Sk T KRONA BT PCASTIT B ——
AR EEE SR ¢« aerns e o

PD_whole_treeig NMDS 5 #r —1 » Ve

‘l'i T LA S RS £ UPGMA 2R 2634 ZD IEH*ZK rE—'J/ 2 [q) H(]ﬁék‘%ﬁ

Rank abundance Eigh
Alphas 51 15 S LAIE = W =

BHRER

W Yy BN EY SE M TS HEE

PLERAH 1B 2 7 e E R K
ANE: yet iR 8 )

BRERR &k R EEE e TERHER/ AERnREBEETEHm RS

 amemew
0 Mesoumessn R

LDAS LEfSes S48

INO S | WA L 53 7

e PICRIUS tT BRI 55 47
& Enterotype & 145 #
—— kNetworkFEEHiT

FRIURE A PR AEDITh

Welch’ s t-test Z#T

PLS-DA S B4 47 ;
R DA CT AT T

BRFREA R FHAEIE &

Re/ Ml ERFRE e L Femmmam

B R AR AT
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v IERZHIENT, A iR ok R T RE

voKPR, I BESEE A RE RN, XERAEY A EAEA . 3t
FIPME, —HE5e R 2 AR H ThaE .

V' ISR AR A BB M R T — AN BRI S AR R R R, 7R IR AN
PR e A B AL S AR AN R TUAE D) B i B R SR B ARG R (4n16S rRNAZEERD
WA SRR IR, EMIGRFRNICEE 4] (Metagenome, SRR 7L [A]
H. AFERHAAESIEREA)

v IXSRIERRE TR IR YRR AR S ThRE . TETCRE ISR R LR INIRE
AL DRI 1) R BELIR AR



}iﬁ%ﬁk’ﬁ -SINCE 2009-
=%
- NERiz:

RERANF Bowest 11 17071

HAE _— 2 =0
v MRiz ‘@* ra#
© MFREESHBEE:

PE150
W FHE: 5-6G data (i #E0)

o BEREXR:

WILMEEAEAR G TIKKIKRE ) « B, . T =5-10g; HEFEAR=1g; 25
AR =2-5g; KAREFALREIEE (3-4cm) 5 HEHF =24

DNAREA: ¥E=20ng/p 1; &i&E=500ng, zuzﬂﬁﬁfﬁﬁlléﬁﬁ
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ENTFFEXEH T B, BEEXNIEEADNAFI T
DNA DNA >seql
extraction 3.\ sequencing | GCCGTAGTCC...
—_— —_— >seq2
s s TATGCCGGTA...
e >seq3

lAssembly

\ A -
‘genomeA——— e S
Metabolic Phylogenetic Gene

/7 reconstruction \ =] hinning R 2%
, <«<—— .genomeg [ < x

e G R = , annotation
22 ”~ > —_—

- ( \ | — _E 3_—_=_.': —_—— -

\gegomec_ A . R X
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(ZH/ZhEe/AR

1.KEGGHURRE : EMEHERR D EdERE

2.GOFURERE | BEINEESURERE

3.nr : EIZER SRR E AR R RAIZZ R ZRS |

4.Cog/Kog : FEiRERFERINEIEE
BIEXFRZERIEIRERFHI TR
EENEZEYNREIREE TR

5.EggNOG : FJFH Smith-Waterman LEXIE L E R EIREERE

( Orthologous groups of genes ) #H1TTHASTEE

6.CARD : iAERTHEELIERE

7.CAZyme : B/KCEYIESEURERE
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+ -
R a—
B E T #HEBFiEHAKrona T
BECE] S B A MEGAN/GraPhlAncl 8 & BT
FRAREESEE HEREEEEERAM SRR

Gene catalogue a8t T ¥ FhHE 3 55 BE B 54T
Core-pan EESHF
EEHEERSF (ERAERBEEREE. VennBl/IEBE)
B E R E o RS R A b S
BriEreads 52 REHHEE IS 003 E (5 6L/ 22 8 24T S ERE RSN AR ELRE R
1 +
RN B T

Th R B G R ST Em&SHE (PCA)
HEFHKEGG. eggNOG. CAZyRIEEEERE MR E PR ST (NMDS)
HEEEFEME SR EAFRIT (PCoA)
ThEEEEM EERR R ANOsim AT
ThEEE M E AT HHinlERWFAILDASEfSe 4T
HFmBEEEMRGELSH (PCA. PCoA. NMDS) Metastatihia) =R 47
HFHBEEENAnosimIT HREMR PP HT
HETARDEBRIESE AR ERE ( ARGs ) EFRHEILSN Welch's t-test S47
HEEMR PP 4T

A IFREF BT (CCA/RDAST)
AFF e SR Th A AR R R SRR ER

b 45 28 SR 28 B
ErompTe 135 450 B9 3 5 Y B0 B S ST ARSI,
L iE] T R e S PR P T B S R

HeNetwork RS 547
WEEB IR PO E MR (CAG) ST
A EREEHRE (MGS) 4T

i SR S POME B S & S fE et
o Ao tR IR AT
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@per base sequence quality

. P
" 1

2 5

30

28

26

4

i 745 2] ' raw reads,
e il e N | P
Ipig = SR G N
R AEAEETE 54
X, ISR T8 £ B IR reads WAL AT

reads. 215 Fclean

Fo PFHANBERESHSR FEIER)

reads. Sampl  RawData  CleanData CleanQ20 CleanQ30 GC
¢ (Mb) (Mb) (%) (%) (%)

S032 8658.89 5647 .49 100 97.92 46.8

Jo42 5360.74 3581.79 100 97.83 50.03

J004 9057.31 5791.93 100 97.85 44.56

S019 7070.29 495571 100 98.03 47.77
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e HARARSRGH EAER)

Sample Total len Scafiios Average len N5Olen  N90len Max len
ID (bp) § (bp) (bp)  (bp) (bp)
N % 5032 109,922.367 62,569 1.756.82 2824 669 135270
JFUG LA (Raw 1042 98,891,117 65,340 1.513.49 2,069 630 181472
Data) I ERE I ER T 00 189,807,169 98,462 1.927.72 3.577 683 291400
7 . 5019 141,103,222 82,643 1,707.38 2,667 665 223878
(clean reads), XM Megahiti .
4T Metagenome 41 %¢, X SamplelD: . 4
éﬂ%élﬂé% EFI &§Z< /J\ ?500 bp Total Length: #& 7= 483 #F Scaftigs 89 % K ;
Eqscaffoldsiﬁj?)%iﬁ{f Q}E-H— . Scaftigs: #2015 849 Scaftigs 2 &3k

N50, N90: # 7 Scaftigs # M8 K F st iTH A, KEdKEJahfe, 4 horfollk 7|
Scaftigs & K& 50%, 90%H 89 Scaftigs 09 % B {4

Max len: TR AR K Scaftigs 49 K A

Min len: #7413 {F 2| 69 K Scaftigs 49 K &A1,
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© k_Bacteria

@ p_Fibrobacteres
@ p_Proteobacteria
@ p_Spirochaetes

O p_Euryarchaeota
@ p_Firmicutes

@ p_Actinobacteria
@ o_Bacteroidales
@ o_Clostridiales

@ f_Prevotellaceae

REH N HE

EE AT LA K5

Ko 1M HACRAR 1 B AN AT

B JE AN KRR, H s
H I — AN EEEAAR

Prevotellaceae. B{/MATHEALAL

BRI, HdiE, M

B, MR A E. HR
,‘\\ﬁﬂ/\iﬁﬁfo
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ETFYIRIKTAIPCA, PCOAFINMDSS Bpos 15112

| getagﬁﬁ%ﬂﬁmﬁﬁfgzmmmwﬁﬁ:ﬁ

. PCA Plot . épm'm e NMDS Plot
150 A f. . N Siress = 0.097
; ' 05 s
i :'
gw mcasel ] « x T et 300 . ‘ * W Casel
g ‘ & ~ ‘_::‘ - ‘- . . == g . A ; 2 Soro
o metd “ N o0 ‘ R - 05 a
| |
-50 ™ n
(1]
A
0 2 0aew) P 120 ’ - — - " 05 wost
TR Bl (PCA) FARBR BT (PCoAD THEEZ YR EE (NMDS)

PLESdrA R EERR THEF 247 (ordination analysis)
HEFF (ordination) F I PR B2 A2 — N T AR AV BRI 4 23 [H) (08 5 2 —4E) E %7 HES)
BATREARLE, REBUFEARFERS WAL EZR S, NIRRT HEX 0T, RZARZEERK, UiAHEL

ERBK
PAES AR TR GBI (ETXEIESH 8RB ENE)
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SdHEREZE, AR BIXEsAHRZREER

VIR HEITIEAE R, TR 5 EETE

o T-test7¥r (HIZHT)

» MetaStat (Wi tfr, 1B IEERIpfE, qfE, ¥
IKS D

« LEfSe (WAHLL EWILEETIE)
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T-Test

B

2% £ )
®.
MetaStat
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AT FHE S LKTF (Phylum. Class. Order. Family. Genus.

Species) T, #Lla&y £ FApAv, fnEayT-testiv i, Kb £ 57
2% (pfE<0.05) ¢9dhdr, BABETIIRFHLE R, ZFITKF
AHREEFWANETT —ANEZ,

[ caser [ controlz

95% confidence intervals

: [
Actinobacteria I—.—l | 0.008
Acidubaclerinh . oo
' |
: 5
Chlorofiexi @ooss
Gemmalimonadeiesh .D.DM

-0.05 0

015 01
Difference between groups

0.00
Means in groups

0

| ===
4

B AwmiE EFhitFERET, BYHENFHIAEL
ARSI F B £ 5 R F Gy AR B AN P a3 4R

e www. biomiao.com
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AT AR LA BENE F0Ar, KEE B A £ B &
&, #1JF MetaStat 7 & & 28 18] 69 4 4% F & # AE 3 AT % 483 18 (p
A E) ; REGRE qEAFELR ZHFMZFOMAF, Ha%H 27
oAb e 20 R 0 F B AR Aa B

BBB _Actinobacteria k_Bacluria_p_Tenarcutes k_Bacloria_p_Acidubactoria k_Bacleria_p__Chloroflexi
— e
oy ; o0 -
£ & 4 & & 4 & & 4 & &

kb ARG, G A3 S AP e A . AR R R
HEEMWEFOAANGE, KA DR T I ERA 484
REEEF, “*7 kFRmEE £ % 2% (qvalue<0.05) ,
“k k7 RTHENEFMEE (qvalue <0.01)
%
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LEfSe (LDA Effect Size) 2 #7/8 9% £ 48 5 8.2 1] -3 B A 41t 5 £ Fr69Biomarker, LEfSe#y%iit4E R 6L.45
AL, SR RLDAESAAKE. #UHSTE (FRKELH) o

I Controll - Control2

|
g_| Romboutsn’a
Is Rummococculs sp_5_1 BQBFATA

|
-4 -2 0 2 4
LDA SCORE (log 10)

: p Actmobacterla
o unldentlfled Actinobacteria
: c_ Negativicutes
o__Selenomonadales

f: _Veillonellaceae

. g__Megamonas

LDAE 5 Az 4k B # & 7= T LDA Score k Ti% & 14

(BRINIZR B A4) &9dnAy, Bpenla| LA St 5 £ 7
#9Biomarker. BT T REAFFE EF I EW
A, ARKEGKEREEZFWAGZ R KD
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KEGG pathway annotation
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% of plant polysaccharide-active CAZymes
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% sequence identity to best blast hit in CAZy database
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Metagenome
Sequencing

Quality Control
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é Who is there? What are they doing?
Taxonomic Diversity Marker Gene
Phylogenetic Diversity Analysis Gene Gene Diversity
P Prediction Navel Genes
Taxonomic Diversity
Phylogenetic Diversity -— Binning
Novel Taxa Functional Protein Family Diversity
Genome Diversity Annotation Functional Diversity
\_ NovelGenomes ~—  Assembly

™

S

/

Comparative Metagenomics
Intercommunity Similarity
Metadata Correlations
Biomarker Detection

\\ 4006-506-908

e wuww. biomiao.com

% Tiﬁr #x i %

.‘ BIOMIAO BIOL(
~SINCE 2009

B
JigFuEMEERANFNXANEMAA?

16S FIFIMF: HF16S [ E X Iy 1 P24
AT
FEREEMF: BHEN A BAL GRSk
DNA AT 7, 15 30 A 55 4 S A Y s
MR E R . fEld R RS 3
FERENELR (ERAFR. ZHER
ZETIRE WAEDBEE IR BHEP SR
Z AR R SE) .
g, TREFIEPCR ¥1Y, BEGRZE, 45R
B TR A S

B marketing @biomiao.com Fo BAED



(;]E;S]w: % 1i§; 5%5% fjfi szg

%e iovI/ GICAL
—SINCE 20097

72 R A R Afr

\ 4006-506-908 € www.biomiao.com B marketing @biomiao.com Fo B



@m:@m$%
FERH R E O —— 5 MiE B FE A i R

Alterations of the human gut microbiome in liver cirrhosis. Nature
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