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METABOLOME
>41,993

ENVIRONMENT

(DIET, AGE, LIFESTYLE,

DRUG, DISEASE)

Chemical Society Reviews, 2011, 40: 387-426
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What can happen HE A

What appears to be
happening

What has happened and
is happening

What makes it
happen

Genomics and proteomics tell you what might happen, but

metabolomics tells you what actually did happen.
—Bill Lasley
University of California, Davis
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Blow et al. Nature, 2008, 455(7213): 697- 700
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Fresh medium Spent medium
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Metabolite J

measurements

Time l

Metabolite consumption [X]spent — [Xlfresn
and release (CORE) A

Cells

sLiati#t: NCI-60 panel (9MPENVERIE) ExXATH: BEERKH

BriSELAERAL H 2B SE e tREIEIETER

Science. 2012 (336): 1040-1044.
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Nature. 2016 (536):479-83.
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orale glucose-tolerance test

normal impaired glucose tolerance = Pre-diabetes
310
270
T 240 /Mcose
% 210 / \\.
~ 180 /
_7 //\\\ glucose /// -
E:E 2 S o N T — ¢ / insutin
o £ 9 i / \-\ /
- 60 . .
wl g insulin - o
0

0 30 60 90 120 min 0 3 60 90

120 min

fasting glucose* 120 min oGTT*
impaired gluc. tolerance 110-126 mg/dl (6.1-7.0 mmol/l) 140-200 mg/dl (7.8-11.1 mmol/l)
Diabetes > 126 mg/dl (7.0 mmol/l) > 200 mg/dl (11.1 mmol/l)

*In venous plasma
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1448 participants enrolled
from 6 clinic centers

l ‘, |

( Discovery set (n=108) ) ([ Testset (n=684) ( Validation set (n=656) )
: NC (160), Cir (126), GSC(73 NC (99), CHB (150), Cir (143), ICC(25),
NC(31), Cir(41), HCC(36) S_,q.fcc 292,';;2(5) ) " S-/HCC (37/155), Controls (42), Case (42)
! ' !
LC-MS-based . LC-MS-based | —»|LC-MS-based Targeted analysis
Pseudotargeted analysis Pseudotargeted analysis |
! ¢ v !
Multivariate analysis Univariate analysis cohort 1 (n=572) cohort 2 (n=84)
' ' model model
Umvanalt'e analysis Binary |Oglitlc regression establishment application
, : N 4
Biomarkers candidates Potential biomarkers model evaluation
17 8 2

Ping Luo, et al. Hepatology. 2017 (67): 662-675



° ‘ =
(B.%a:o \iﬁj‘ 7?7?( /Aj_‘l: CF@ Yowr oww Laboratory
¥ R dAEEET

—SINCE2009-

B CHNE

310000
- ~
% - " 80 7
5 < % e
o o o i)
e =X = 160 &
: T :
|
2 5 2 140§
3 £ S
z 5 = 5
o NC 2 4 20 :
m Cir
AHCC & s
- QC 0

) <5 5-10 10-15 15-(20 20-25 25-30 =30 <5 5-10 10-15 15-20 20-25 25-30 =30

b v (%

1Z ISR T 751 AR SR A AR BM CBHHE,

MRERBE. TJE

Ping Luo, et al. Hepatology. 2017 (67): 662-675
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(ROC analysis)

logit[p=HCC]= -23.323 X [Phe-Trp] + 0.007 X [GCA] + 1.727

T2 [p=HCCIAE TiZR B H i 4 FFRe a8 =R, [Phe-Trp]FI[GCA]4 7l 5 I 7E
Phe-TrpFIGCAMRE . H A [p=HCCl9cutoff{&40.218, BN [p=HCCI{& A F0.2180F 4 I W14 FF iz ..

Ping Luo, et al. Hepatology. 2017 (67): 662-675
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Ping Luo, et al. Hepatology. 2017 (67): 662-675
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Characteristics Controls Pre—clinic HCC
N 42 42
Age (years) 66.5+7.9 66.2+8. 1
Sex (male/female) 32/10 32/10
AFP (ng/mL) 3.5+4.5 82.2+162. 1
AST (U/L) 24.3+6.8 46.4+42.8
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TPF (docetaxel, cisplatin and fluorouracil) induction chemotherapy

Zhong LP, et al. J Clin Oncol, 2013;31:744-51.
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GZ Ye, et al. J. Proteome Res. 2014 (13):1994-2004.
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ﬂ:ﬁﬁﬂﬂﬁﬁﬁ!ﬂ GZ Ye, et al. J. Proteome Res. 2014 (13):1992—2004.



& %5 ZHT

—SINCE2009-

° ‘ >
(B.%a:: 1‘@ g‘jﬂ% /Aj_‘l: q:@ ‘ Yowr oww Laboratory
.‘ ...

e R RIS R CHRHERIAASS
» =B H s
éﬁﬁﬁ - HERYER
S OpiE!
IE=

MR (R 1B
ExmA: 76, M-AREX;
AELZRA: 116, 17-211ARE

2

HE%% &

.\ 513, IEEHEAR: 201,

AL .
e ARBIHEZ: RET3-10KRKH;

REHER: RKETRKE.

Ye G. et al. J Proteome Res. 2012 (11):4361-72.



Yowr oww Laboratory
L EEHT

H 2% A
9( zI<7J<
‘ bl()Ml AO BIOLOGICAL
-SINCE2009-

FAE. FAR. ERKE

W SEEAR Y

R EEER

¥ Esxnn

x5 FAE B 245 45 0 =45 45 f 52 x852

ExmA RERBA KEHEA
Er{tlﬁiﬁﬁ %*RTIE-{" esEREA

¥ ¥ L 4

FA 3 F AR ERE5REXR

ExmA REZFEA 7w AR E A
I it Y 20 REHER

L J

FAR IR S AR

FAMERGRELR
= MBYE R

1
emeskse I X SRTEBEREY

Ye G. et al. J Proteome Res. 2012 (11):4361-72.



FEEEREFEXHEIREFESHNZI

PC2 (142 %)

B NRPost
B RPost
m Pre

0 5 10
PC1(26%)

>

Component 2 (5.4 % )

-2

Component 2 (16.7 % )

6

4

2

0

-4

-6

10
L

5

0

-5

B

Component 1 (136 % )

W Post
B Normal

1ao
Q.

Frequency

Frequency

100

oo {7 1 1)

100

50

200

150

50

Youwr oww Labovatory
L EEHT

—SINCE2009-

Observed
statistic
p=0.002

Permutation test statistics VIP Scores

*

T T
-5 0 5 10
Component 1(21.5% )

% #
*i
*#
*
Observed : :
statistic :-#
p <0001 ia
* £ A
* A
*
*
*
% #
% #
: ) i
[ T T T 1 T T -
0 20 40 60 80 00 05 10 15 20
Permutation test statistics VIP Scores

FEBERE . RF7TRREREE

Ye G. et al. J Proteome Res. 2012 (11):4361-72.



?7}@54:@ ‘ Your oww Labovatory
bt EEHT

<B°9& o |

=SINCE2009—-
W icsgmARERe Bl ERHARAIRAE — —
KELFARERE I E45HBARGRE <-0.2 0.0 >0.2

Stearic acid

Palmitic acid

Caprylic acid methyl ester
D-Frucose?

| B D-Fructose?

| |} D-Tagatose
D-(+)-Chiro-inositol

| )| D-Glucose
Myo-Inositol

I L [ | B 3-Hydroxyisobutyric acid

TCATEIfF, A EEERIHFE
KRR

-HYdroXynippuric acid
m-hydroxyphenylhydracrylic acid
4-Hydroxyhippuric acid
2-Amino-octanoic acid
Saccharides4
Furoylglycine
5-Hydroxymethyl-2-Furoic acid
2,5-Furandicarboxylic acid
D-{+)-Cellobiose
Saccharides?

Saccharides5
2-Deoxyribonic acid
Saccharides2
D-Xylonolactone
L-Arabinitol

Erythritol

2 4-Dihydroxybutanoic acid
3,4-Dihydroxybutanoic acid
N-carboxy-glycine
Saccharides1

Creatinine

8)

uric acig2 lg (RBIEAREF/EE

2]

uric acid1

D-Mannitol
N-Acetyl-D-mannosamine
D(+)-Galacturonic acid 2
D(+)-Galacturonic acid1
5-Hydroxyindoleacetic acid
saccharides10

Adenine

Hé‘?‘e %iﬁ]‘ Hﬁ@ 22 JER
FO 7 Jﬁiﬁi =+ Pt =B F0 & =EL X
1%1 ﬂ" g, PEEERE, CREER1BEL
ffﬁiﬁh_fl :

accharide8
saccharides9
D-Gluconic acid
3-Hydroxy-3-methyl-glutarate
Aconitic acid
Vanillylmandelic acid
N-Acetyl-D-mannosamine2
Saccharides3
p-Hydroxyphenylacetic acid
Hypoxanthine
Succinic acid
Ethanolamine
L-Cysteine
3-Methyl-2-oxovaleric acid
3-Hydroxyisovaleric acid
L-Threonine1
L-Serine
Tryptophane
Tyrosine
L-Threonine2
L-Phenylalanine
Pyroglutamic acid
Lactic aicd
Glycine

Ye G. et al. J Proteome Res. 2012 (11):4361-72.



o & %5 ZHT

ia
.Q o® ~SINCE2009-

° ' =
(B. :o 1‘@ %g}( /Aj_‘l: q:@ ‘ Your oww Laboratory

A

|3-Hydroxypher|ylacetic acid | | Glucosel Glycerate ITryptophan| | Cysteine| | Threonine |
| 4-Hydroxyhippurate $

3-P-Glycerate ——> P-Hydroxypyruvate P-Serine—>

|3-Hydroxyhippurate | Catechol J/
Hippuric acid Ribose Glut "

utamate

™

| . P-enolpyruvate 1’4

Folate C1 Pool

3
| p-Hydroxyphenylacetic acid ‘
Pyruvate
\l( ‘ Succinate | 2-oxoglutarate| Hypoxanthine
)
L
Acetyl-CoA -
|Vani|ly|mande|icacid | Y Oxaloacetate Isacitrate

| Vanylglycol| | Lactic acid | \\
‘ Leu[ine Citrate| <> | Aconitate

Isoleucine<%| 3-Methyl-2-oxovalerate \L
— Glyoxylate
— Glycolate /
|3Hydroxy-3—methylg|utatre|H 3Hydroxyi50valerate| |Ethanolamine|

B C D

| Tyrosine |e |Phenylalanine

| Orotate| | Pyroglutamate|

BEARFTREERR
i E e 2
7, BB BE2ER
FHRE R KBS #HTT
T

Norepinephrine

1.0 LR A 1.0 ¢+ e 1.0 IR

Ethanolamine, lactic acid, acotinic acid, phenylalanine and ribose

o
& & . &
.
+*
*
0.0 ] eescevssces 0.0 tte se e 0.0 1 seseesessss
NRPost RPost NRPost RPost NRPost RPost

Ye G. et al. J Proteome Res. 2012 (11):4361-72.



it

SR EIThEERH ety [T i

Metabolite Profiling Identifies a Key Role fol n Rapid Cancer

Cell Proliferation
Mohit Jain et al. P Z
Science 336, 1040 (2012); i) urine ring

DOI: 10.1126/science. 1218595 0/ R
Metabolic Science I @Wg
reprogramming [ . }

THF |- -<-

1-carbon

Lactate: H* H* V-type H*ATPase | Amino units
Na* F,g:’ATPase i acids LETTERS
meral NHE1ﬂ CA9, 12 ] LAT1 U
R, i & R R B etabolomic profiles delineate potential role for
n prostate cancer progression

Plasma membrane GLUT1,34 U
e S P

Proteins Amne zg OOR POl [
DP 3 é o, ARERGGNMT ancer
Nucleotides opp (@t VDAC)G Usp 2NAD* g; 50 1, QO] W/ﬁn,— ;E;;.o.. ‘
c €40 Glycine wOmiE Sarcosine <L
TLK1 TP Iso-  Cholesterol  Fatty 55 TG SARON
NADPH s H 2NADH prencids | acids 2830 -
l PGM I, Lactate H* H* £82 e
GSH-mediated M2-PK LDH-A Fasn T é g 'g Dimethylglycine
CEE

nature.com

Reductive[glutamine metabolism]by IDHI mediates
lipogenesis under hypoxia

; 100, oGlucose oxidation =
©Glutamine :edumo« g o Snomod 12

=
=
=

antioxidant 2hrvate = Nape Mevalonate  Malonyl-CoA
defense NADH
;Upom
| 3’:‘ ;
C

ACL
itrate — Citrate Acetyl-CoA

CPT1A || S Malate «~——mMalate «——— OAA

Fatty acids —»}oxid{tjon/ NADH ~ NAD* NAD*  NADH
FADH,—,
OXPHOS
Mitochondrion

almitate per hour 10 cells o
- MW A
s85888

Contribution o lipogenic AcCoA
P

S =N oW sy

g

o 8 & 8

Normoxia Hypoxia

"J”o

Cancer Cell. 2008, 13: 472-482
Science, 2012, 336: 1040-1044
Nature, 2012, 481: 380-U166
Nature, 2009, 457: 910-914

36



° " =
(B.%a:o T@‘ 5{}/}( /EE q:@ ‘ Your oww Laboratory
o .- RN RS Xy

—SINCE2009-

ERERNEYLZIRE

cunomevevoms B cacian ve g 2. FEVSFEE-p < ’ \
= R il 5 IIIIIII 0.05
| B vsIEE-p< 3 FDR <

- vé.i;:?%—
‘ 4. PIERESIIE

T VIP[1]>1
- 183 EE X8 vs. FE S

- v IEE— X &
VIP[1]>1 —RBEEFBRKp <001

igpecscrns| { o "o |
« ot : NS
s i
Rt e
* Thamre oo
N + e .

5. IBHEAEE k
5RFRIK4 R, MEFa T E
. RPN R EMIBTHEE

BRERCHEY)

SHAEELARH TR R BRI R

37



° ‘. >
(B.%a : ° %‘ g‘jﬂ(( /_:E q:@ Your oww Laboratory
oo ...' BIONIAO BIOLOGICAL | ok ob & B % 8% F

—SINCE2009-

CBIES 4 44 o X AVEISK




Youwr oww Laboratory
& %5 ZHT

RS A R & oo AL

® —SINCE2009-

TE H A FTT A EENRHMEE

- ; Simple version 300+ metabolites
TREHRER, BIEZIE
Normal version 500-600 metabolites
BOEE, PAEZIE
Normal plus version ~ 1000 metabolites

1TSS, [0k

RIEACEH SRR A FRARAECEH




JLLIeE

GWAS

EWAS

*...» | Transcripto

Proteome

Phenome

:‘ etagenom

<B:5<'°‘ 1 2k A )

1a0o

.. BIOMIAO BIOLOGICAL
® —SINCE2009-

1= EEZITREAYIEIE (mGWAS)

~

JE A AR RO RE

43t R B A 22 AMWAS

k J
[ % RS }
| EBREN/RAREEE
[ |
[ |

EERMEEREXR

Yowr oww Laboratory
L AEEHT




>R HRE R RE

> (BRI E Y5 H

>N HEFEIRR

ARV N AR
=R RIN FE

>{CEES 4 4 ad XHIZSK
>N ESIERERIE S DT

o @ B
(B%a:: J[ﬁ‘
.. ..°

%j&%%‘

—SINCE2009-

Youwr oww Labovatory
L EEHT

41



° '. >
(B.%a : ° @ %‘jﬂ(( él‘z q:@ Youwr oww Laboratory
oo ...‘ BIONIAO BIOLOGICAL | ok ob & B % 8% F

—SINCE2009-

B ESIERERHE S DT




pERERHIEZEIIEE

Modulation of

bone-mass
density
Protection
anainst epithelial |
injury

e @ S
(B. iao.‘ g‘ %?7}( % q:@ ‘ Your oww Labovatory
([ J
%e .-° ~SINCE2009- b2 R8T

>, Promotion of
angiogenesis

Resistanceto .~ . A Development and
athogens 7 \ & traini
Patnes K:O’“ | @ BACTERIA )—P | &~ & training of the
™ _\ \ @) /’ immune system
Breaking @ \ Biosynthesis o
compounds @ N . vitamins and
P ) — y o U amino acids
) \ g \
Vs | | _
Modification of the /f y (U ) Metabolism of
nervous system . T therapeutics

J Proteome Res. 2011, (10):5512-22.



o,

EERLSAETRIOXER G 1

Pathogens
3 Microblota

\ _~ status

pregnancy and menopause
omposition/activity)

Bile, lipid, drug /*
and glucose |
metabolism

Viscerosensing

/ | | vagusnerve
o (7]
@ | <
o | 3
d- Antibiotic =3
o enhanced 8
&

susceptibility

signaling | host metabolic pathway
coregulation

\ r Abnormal
\ v} microbiota
development

Clostridium spp. .
Desulfovibrio spp. o Anthint
Composition and activity | | S?‘;blotlcs
\ * Drugs

* Disease

* Injury

* Surgery

« Stress

s P Hormone
(GLP-1)

salieded
S Age-related

decline

* SCFAs
* Biogenic amines
* Xenometabolites

Wi
-~
R .

(3
.......

)
Attered gut ™¢©

#x W)

Yowr oww Laboratory
L EEHT

Science. 2012 (336):1262-1267.



o Qo fili 7% Yowr own Laboratory
%E ﬁ%l—j 'f%igj E/‘J'f_%igj% (B-%f'f’-: b Mi% ‘ B AEERT

i i3z

o 3E S A ER PEIREERApHIE, MHIRERERIE R RIFEZKFRAIIRIL, & 5 BERE S X,
AR LR AR R E

ABitER WEERREE MBS A M4 E =, (BRI, HREmEREeE, SEE
SWoHInge, W HM=, BEE, AEEMEERS

GERERAEIEY) BT iR EBERS

%@i FERBFRENTE  INEEUEIRNES,; RADEMEYNERMENE FIH S5

W5| k1T 4 FrlEGHE PRI ISR, AT IR R ERRIE, BMRAEERRE, 1E
58 b 57 4R AR AN 5 R 1

HE = i%%ﬁjl;?ﬂ’ﬂﬂﬂiﬁ'lﬁé&i?%iﬁ, SRR TNRE, RIFERINEENN, BT
il b g

%R MEERFIRESMHER, mAMEER

CES FMpEEE Y, FEY - FHRSMETAEREETS, LPSESEMES K

iE; RN ESR BRI, BRREARGZMITRERE. EE
% 2 e B AN AE R & Al RV E At

H At X547 BERSEEAREF AL EMEATEXIER, SENEEARER

Science. 2012 (336):1262-1267.



o’ ‘. ﬁ
B
.. .,'

‘ Dynamic sample collection ‘

A
v l

Urine, plasma, fecal water
Metabolites

Deep sequencing and de novo

gene assembly Sample collection and extraction Physiological states

FBS, FBI, OGTT, ITT

‘ l » Glucose homeostasis

Abundance profiles of gene catalog Sample analysis
LC, LC-MS, GC-MS, NMR « Lipid homeostasis
¢ TE, HDL, LDL, TC
Canopy based gene clustering into VL

co-abundance gene group (CAG) « Inflammatory parameters

Identification of metabolites

TNF-o, IL-1B, IL-6, IL-10

* associated with diseases

CAG augmented assembly
of high quality draft genomes

v

Metabolites and metabolic
pathways variation

Statistical correlation of bacterial genomes and metabolites or phenotypes

+

Identification of functional genes in specific genome(s)

¥

Genome guided isolation
Functional evaluation in germ-free animal

v /i\ v

Who? What? How?

7?7?( /Aj_‘l: q:@ Youwr oww Laboratory

—SINCE2009-

& %5 ZHT

Genome Med. 2016 (8):41.



sm\ nAmE. R

! 4

(Bm Tﬁ g‘jﬂ% /Aj_‘l:q:@ ‘ Yowr oww Laboratory
b4t REHF

—SINCE2009-

MiEE &

-REEAE
*16S rRNAIF

Rid

- IEERENIAE
- IEEREAE Ba 4
- BEXHE: FEHHER. EEAERIERSS




N o’ . ’o J[ i % q:% our oww (¥
7$%:\$Iﬁ (B.%“-' v ‘ P P ¥

. ~SINCE2009-

> IR I BN L BRAVERAE (P

RGBT RAFITEHTE (

>IN B IG R ETE
FENIRENR R (WY, i, EHIELE)

> W i LN IR BV 530 E Elﬂiﬁé‘,l_.ljziif (cage effects),
FOE BB (single housing stresses) o

"= . AR

HY LY

Illl'

. A AUNIXT)

HARY

FERZMAEZ N (WS EEE. RR. X #Hr. &

B AR Eﬁﬂdf_%ﬁ% =)




\

-

H kA
[ Tﬁ‘ 7RK Yowr oww Laboratory
J;‘Zﬁk (Bg”‘ - BRI

.. o® ~SINCE2009-

L

ARTICLES

natare . .
medicine

Gut microbiome and serum metabolome alterations
in obesity and after weight-loss intervention

Ruixin Liu®'8, Jie Hong!!'6, Xiaogiang Xu?*!6, Qiang Feng>*'%, Dongya Zhang>'%, Yanyun Gu'-'¢, Juan Shi',
Shaoqian Zhao!, Wen Liu', Xiaokai Wang?*®, Huihua Xia®?, Zhipeng Liu?, Bin Cui'®, Peiwen Liang!,
Liuging Xi', Jiabin Jin’, Xiayang Ying’, Xiaolin Wang?®, Xinjie Zhao®, Wanyu Li!, Huijue Jia>>*®, Zhou Lan?,
Fengyu Li%, Rui Wang!, Yingkai Sun!, Minglan Yang!, Yuxin Shen!, Zhuye Jie?, Junhua Li>>?, Xiaomin Chen?,

‘ﬁj ﬁ'L:le

FEREEEERIE S IRRITR, FAR28MERTE, (L IMERFMFE L=
EMEEXNKREZ. AIERERA, BEMEYE BT EE =0k
MiERE, ESBEENEEIMERE,

's reserved.

Nature Medicine,2017, 23, 859—868.



S

d Host circulating metabolites

" Qo 18 Bk A W

® BIOMIAO BIOLOGICAL
—SINCE2009-

Miao
°e .-

e Mouse experim'gn_g f Weight loss intervention

a MGWAS b Associate with phenotypes ¢ Function level analysis
e
KEGG Orihology > 5705 KOs HPLC-MS  |VIP=1 Fasces colector] Chow diet weeks -1
41 phenotype non-targeted |Fold change Baseine  FRH G S b w
metabolomics|<0.8 or >1.2 ooy weyn: PP wesks 0 2
" profiling Adjusted - gavage H
Case control Aligned fo 3.5M Permanova with 217MLG p<0.05 - gavage @
720Bvs  genecaidlog | es Adjusted p<0.05 Reporter " ek 1 &
79 Control  Fresentatleast soore 148 metabolites 75 G 3
Validation 6 samples o o o s &
2308 vs 28 phenotype 34 dysbiosis 87 dysbiosis HMDE database |T 0 sk 2 3
— gwmae =
26 Control TN pathway moduls KEGG database |3 & P
P<OOT| 56 RE colected rip = __— - m;ﬁme H " Week 3 y
FDR in this cutoff=0.047 | MLGsto 28 Fasting insuiin — 8 = gEage — om=23
Parmanova- HOMA-IR - - = - gavage -
signfieanted Leptn = 13 metabalites ——» T ek = =17
phenotypes : - JOGOTOOT = Neek 4 — - o
¥ associations % Finate E “3 gg’)g 6_% ihg - ﬁz IM=23
combine RF R - » =
350525 genes :\egressibn and Wnoieboay 3t mm . =2 3‘:—,,5"_8. El - gavage
spearman Fac = DEbamg_:{" ‘gaveggkes
X3 51 -
correlation) - 2535 all -
HOL-C E - ‘:_ﬂ‘% ¢ % - ?;;ege
== 3 Week 6
HOLC - . 2= S 34 amino acids gavage
Co-abundance Adponectn ] FY) I Fasces and - gavage
Gene numbers=100 - —— =3 = ‘serum ~— gavage
ooOEDpT moo & 5 Adustedp<d Eection,
Adjusted p<0.05 g 'gig‘ﬂ%g §§§‘5 3 E . f Glutamate ) - Week T
Random Forests & & 5 3358 o3 %g'ﬁ - = 9 LLr}'gmlTe __Spearman )  IZTIOOO
regress (RF) = 8- §3ca8s S5 053 = X roae e ——20amino acids - JPGPYY
A B QEhRulruie é 588 — . [ 5 Iimx D
o b k= —_ & BCAA =
217 MLGs _me =Ll =5 § EE 5;53 E%’ nzg § —_— ] o Spearmanl E%éi& &
X1 = =i 3= . | o e |
DHIOMIDO ... == 82365 e SFoFE 20246810 2 0 2 4 g i
ST e = e x 2 E
F881833aL 0@ EEL e el Phenotype 3
SSsnassl RN 338y anea SR8 5
FRlocgec o7 R 8 8
R ] g“‘i. B T o - i
gad 38§ pe B2 .3
ZBE F6F = g 3
F83 =83 = =g
533 5§% - Amino acids analysis
% 5;% B3 Function level analysis
ans e Fhenotype level anal
gas 2 .
28 = MLG level analysis
- (%] .
) Gene level analysis
g &

Yowr oww Laboratory
L EEHT

Nature Medicine,2017, 23, 859—868.



o Qo i 2% 2 )

%ao.. BIOMIAO BIOLOGICAL
.. ..

—SINCE2009-
Rarefaction of genes Gene count o.-dwirsny 10- ﬁ-dl:::SltY
5x10% Jm Control  —
B - T
1x10° 1250 T ' :
g " ; 5 094 .
2 @ % 12.0 Sy ® ) "
S 5 5 b 2 =
§ 5 o100 s = oo B
[<) Y - -
S 5 S 115- . @ -
2 = = °
3 2 s i z - :
£ E 6x10° 1 S 1.0 ! { g 07 . \
S 3 7] I '
= =z H H 1 [
1054 — ! 064 | :
4x10° ; ' i
LU B I N B B B B B B B B B B B B B B 10.0 —l— 0.5 4 T '
1713223140495867 76 L A
Control OB Control OB Control 0B
Numbers of the samples
e Confrol-enriched MLGs OB-enriched MLGs
Actinobacteria
W Coflinsaha
Bacteroidetes
| Alistipes

m Bacteroides
m Odoribacter

Firmicutes
Coprococcus
Dorea
Eubacterium
Faecalibacterium
Lachnospiraceae
Megasphaera
Ruminococeus
Veilionelia

Fusobacteria
W Fusobacterium

Proteobacteria
W Haemophilus

W Klebsiella
Verrucomicrobia
W Akkermansia

EMETHT, MLGsILIRPHLE

Youwr oww Laboratory
& %5 ZHT

Nature Medicine,2017, 23, 859—868.



.g}( A ﬁ 7?7?( /_:E q:@ Yowr oww Labovatory
0 BIONIAO BIOLOGICAL | f b & B % 8 F

°e .° ~SINCE2009-

a Spearman’s correlation
.
—05 0
T o W rT‘I | !JW
-----.+l 0 0=+ + =k vk + O+ . .-- --DB-EEBS .
-----.+l Y I .- + .-- -DB-BEBE _
« o+ [BEe o+ [ o EEE s F 1 OB-8241 ]
- -- +i -.-+ d-l- -+ ¥ + -- + --DOFEE longicatena (9343) ]
+1 - [EH + 4 - Ea - | Ruminococcus obeum (7058) |
R B + = + - - BEEE -+ B8 Eubactenum halli (7132)% —
I O O O L B + B coprococcus comes {6940] ]
5 0 5 5 R 0 I v oo (7570 — —
I 55 55 S S I 0 W) i - [ 0B- 7134 ]
5 5 S 0 5 ) E M 0 F ¥ B 9 < - <+ MMM OB-5283 o . I
I N O 1O 60 8 Bt ol thetaiotaomicron (11069)* |y
A I I O 51 S M F s alibasterium prawisnitzii (133868)° [
I I ) B Bctericles itesstinalis (2808)® ]
55 0 O 0 e el (211 —
I I 5 M B 8. 5o intssinalis (243) ]
5 5 0 8 B il ntstinals (173) .
== == T EET =T N 5 50 O B 12162 ]
1 I O W = -- Veillonella sp. oral taxon (12638)* ]
------------------------- + [l Haemophilus parainfiuenzae (12511)*
HE RS |+ Bl Haemophilus pararnﬂuenzaih 2502) ]
-------------------- IMEENER * Bacterides ovatus (11080) ]
EEEEEEEEEEEEEEES YN # Bacterides ovatus (11116) ]
---------------------------- Faecalibacterium prausnitzii (13264) [l
[ 5 0 ” e  = B+ B Ciostridiales bacterium (16594) [ |
EEEEEEEEES RSN EES ---- N - Bl Klebsiella pneumoniae (12774) |
N A O I 0 I 5 O Dafister inwisus (284211) ]
Efzf g oo o2 aroe0REgL0QCE — T T T T T 1
%5“’55%@%?315512§E$EEg§§9€u¢5‘§ 0 2 4 & 8 10 12
E i} L0 ™ 0 - 2 g 7= § T 3 T g
E E E g T T c=2 2 p j=" %IncMSE
=1 3 3 = = =2 o]
£ 28 ] = 2 <
[#] o o w g
¥ 2
o L 5
= =

Nature Medicine,2017, 23, 859—-868.



a

Spearman's comelation

Isoleucine

Fusobacterium varum(T734
Lachnospiraceae bacterum(7853)
Fusobacterium ulcerans{7655)
Ruminococcus forques(7047)

B
Bacteroices 5. czaam)
Bactercides

243}
Faesamademlm of. p,w[az}rz;qawm

Bacteroides uniformis(11288)

Can-16701

Bacteroides in 144)
sroides intestinalis(144)

Faecalibacterium of. prausnitzi 680]
Con-5508 24BE0)

Kiebsiella pneumaniae{12774)
Faacalibacterium prausnitzi13264)

Con-5231
EBasteroides infestinalis(247)
Can-2201

Alistipes shahii2206)
Con-5283

Con-5268
Con-18475
Bacteroides thetaiotaomicron(11021}

Phenylalanine
Glutamate
Glutamine

Abundance(lg)

-g

-10

-11 |

-12

-
'
'
'
'
'
|

Lo

O ——

" So, 1l kLW

.m ® BIOMIAO BIOLOGICAL
0. ~SINCE2009-

Glutamine
KO1657
KO1658
K01956
K02232
K06215
K02500
K02501

C.comes (6940,6843)

Ruminococcus sp. (8908)

D. longicatena (T570)

0B-3293
v
Glutamate

B. thetaiotaomicron (11089)
K01580 Bacteroides sp. (11079,11114)

Con-5596

v
GABA

T
|

o
o
R—

-4
-4

-4
4

b---

o
[ I

o o
ok
b
.
oF-
ok

@ k

ol -

wom b------
o comb-----

[E—

Nature Medicine,2017,

Your oww Laboratory
L AEEHT

23, 859-868.



T #x W)

—SINCE2009-

Youwr oww Labovatory

m B dhER

o

Body weight gain (%)

-+

Tissue weight (g)

Relative mRNA levels

a RandomForest in the test set and b Bacteroides thetsiotaomicron (11021) Bacteroides thetsiotaomicron (11069)
the surgary samples -
. K = — e e
P ' N
08 i T T =15+ i 0
- ey .y o
g -y -
2 H -14 4 ” = |
<D b co [+ co d HFD e HFD i P ] P=_J w : ] - - w
OFes 0.05 Oras L) Oras * 3 H Pt g | . - g -2
40 190, Orer x 069708 60, 100, 9Fe2 008 5 5 ed ' H -
E S ° - [ — £ 04 £ | - | €
e ez 6010\_37 . JLeT © z o ez g OLsT = 3 1 H - | | 3 N
a0 - I Sl 25 rEd 5 g ST 3 <
o L 8% Wy /4 5 =~ . . 8% e ° € | 254
20 o%oo gz 18] g o Z £ . S N E
3 5% E §% w0l oo
A Je 83 s o led o I " 82
4 =5 10 Z 0. z o =3 — -
04 @ 2 @ g 5 33 20 2 0o
a® 5 B = 8 3 o¥ 3 * Y -22 ]
00 a . v Control OB om m m . bl . . . 304 - - -
PBS KBT LET Fatmass Leanmass T iwaAT eWAT PBS KBT LBT Fatmass Leanmass Control 0B L comw o8 o 3w
GEE, P =0.0011 * d
HFD g HFD h HFD i j :
2.0, ©FBS ek = 30 007 12,000 * =FBES
Qker — £ — I — PBS BT L8T 2 %]
Oter el 3 — E o % a4 = 5 5 Arginine. |
15 2 . 1 E 515 3 2 £ *Serine
* £ o 2 8,000 - & T e H H H *Glycine |
x 2 % s £ < S 10 £ @ Hydroxyproline |
10 = § 3 © z + - Ff §a i Glutamine ]
% g0 T 4000 5 £ EETLET 088
05 % T a ° s = 1 *AADA |
= £ T of® o L VAR 0 Histamine |
o -al; 1
00 — o 0 20406080 100 oM 3M 17 16 -15 -14 13 -12 -11 oM 3M -30 -25 20 -15 Eﬂl,;n,‘.:": q
IWAT eWAT PBS KBT LBT PBS KBT LBT Diameter (um) Bscteroides thetaiotsomicron (11021) i (11069) 1
am . Cysteine
m e ]
HFD HFD ° HFD o S g Citine 3
8 ethionine -
410p8s 310PBS §120 * 5 400, 1500, = o 3,000 -3 -25 -20 -5 Aspartate |
Oxer P KET' 0.057 g [l H — £ 3 E - Asparagine |
5|oteT . * oor i 5_‘ LI & 300{” H H o “Tryptophan |
=, T .+ Tode ro s z 25 '_| L § L tw % o2 21000{g , 2 2000 Threonine | 3
2R = L e o R S I “ & 200 o 2 e o = sPhenylalanine | Ed
J_"’m,!_‘ i fptepejq TLOE ° E s F 8 &£ E = g Protine | &
i f i S 1{E%. El H T8 s00lo & 2100047 E H , Omithune ] TR
1 % 4 g 2 i =) S 100 ° e : £ ‘Glutamate | R
; S 3 % % 2 =3 z 2 £ g Isoleucine .
° o ° 4 & & = o = - 5 o Alanine )
ki 5 0 £ 0 K x 0 3 Valine .
Srebr1 Sca1 Fasn  Adrb3 Lipe Pipla2 Cpt2 Acox1Pparget cdss ccz U6 Mb & PESLBT 3 PBSLET PBSLBT PBSLET aasine ] _'i
1 RS
T T T T T
—4 -2 0 2 4

Nature Medicine,2017, 23,

Abundance(lg)

859-868.



BRREVPNREE—R

«The relationship between the CYP2D6 polymorphisms and tamoxifen efficacy in adjuvant
endocrine therapy of breast cancer patients in Chinese Han population International journal of
cancer 2018

A novel SNP in promoter region of RP11-3N2.1 is associated with reduced risk of colorectal
cancer Journal of Human Geneticsvolume 63, pages47-54 (2018)

«Discovery of susceptibility loci associated with tuberculosis in Han Chinese Human Molecular
Genetics 2017

A genome-wide association study of cognitive function in Chinese adult twins Biogerontolgy 9
August 2017

*BRCA1 missense polymorphisms are associated with poor prognosis of pancreatic cancer
patients in a Chinese population Oncotarget. 2017 May 30

- Effect of AMP-activated protein kinase subunit alpha 2 (PRAAA2) genetic polymorphisms on
susceptibility to type 2 diabetes mellitus and diabetic nephropathy in a Chinese population
Journal of Diabetes 13 July 2017

«Genome-wide association study identifies multiple susceptibility loci for craniofacial
microsomia./Vat Commun. 2016 Feb

e|dentification of Genetic and Environmental Factors Predicting Metabolically Healthy Obesity in
Children: Data From the BCAMS Study J Clin Endocrinol Metab. 2016 Apr |F=6.02

*The Mkk7 p.Glu116Lys Rare Variant Serves as a Predictor for Lung Cancer Risk and Prognosisi
in Chinese PLOS Genetics, 2016 March |F=7.528

« Sequence variation in Mature MircroRNA-499 Confers Unfavorable Prognosis of Lung Cancer
Patients Treated with Platinum-Based Chemotherapy Clinical Cancer Research 1F=8.722

«STATT single nucleotide polymorphisms and susceptibility to immune thrombocytopenia
Autoimmunity February 24, 2015

& %5 ZHT

;ﬁ;,@i%%‘

o’ ...
°
® i —SINCE2009-

ia
0.

*Trans-ancestry genome-wide association study identifies 12 genetic loci influencing blood
pressure and implicates a role for DNA methylation. Nat Genet. 2015 Nov;47(11):1282-93
IF=29.352

*Increased Levels of the Long Intervening ncRNA POU3F3 Promote DNA Methylation in
Esophageal Squamous Cell Carcinoma Gastroenterology 2014 Mar 1F=12.88

« Effects of a Functional Variant ¢. 353T> C in Snai1 on Risk of Two Contextual Diseases: COPD
and Lung Cancer American journal of respiratory and critical care medicine 2014 January 15
IF=11.080

*RNA sequencing reveals the complex regulatory network in the maize kernel NMATURE
COMMUNICATIONS 17 Dec 2013 1F=10.03

A sequence polymorphism in miRNA-608 predicts recurrence after radiotherapy of
nasopharyngeal carcinoma Cancer Res. 2013 Jun 24 1F=7.856

PKC A is critical in AMPA receptor phosphorylation and synaptic incorporation during LTP
EMBO0.J2013 Mar 19 IF=10.124

*A genome wide association study of genetic loci that influence tumour biomarkers cancer
antigen 19-9, carcinoembryonic antigen and o fetoprotein and their associations with cancer
risk Gut. 2013 Jan 7. IF=10.614

*A novel SNP in promoter region of RP11-3N2.1 is associated with reduced risk of colorectal
cancer Journal of Human Genetics2018

*Genetics of Obesity Traits: A Bivariate Genome-Wide Association Analysis Front Genet.2018

« Effect of CYP2CT19. UGTTAS, and UGT2E7 on valproic acid clearance in children with epilepsy:
a population pharmacokinetic model European Journal of Clinical Pharmacology2018

A variant in ACN@7 gene predicts metabolic syndrome among northern urban Han Chinese
women BMC Medical Genetics201

Youwr oww Labovatory


http://www.ncbi.nlm.nih.gov/pubmed/26390057

Youwr oww Laboratory
& %5 ZHT

\ o’ ..o 1‘@ 7j7< % q:@
% AAE B Digges? s i

10 YEARS +3000 Res Pro +200 Uni/Hos +500 Papers



° " =
(B.%a:: TEJ‘ 7?7} /Aj_‘l‘_i q:@ ‘ Yowr oww Laboratory
°e .- RdbtREHRT

—SINCE2009-

2
{}

TEEMM RERNA]

Your own Laboratory
— &G L EXR R

@ BEHARS: BRAY. BARAY. RBAFTHHM N M
www.biomiao.comBF 5 KA R HHEREM XK A



http://www.biomiao.com/

