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B
%7 AW L7\ WAA TR A AGEAL PR
LSIM LSI Medience LSIAT xR
LC-MS Liquid chromatograph-mass spectrometer | &K v~ k75 7 — @ @iy hrikE
CE-MS Capillary electrophoresis-mass Fy 7 U —EKKE —E RIS E
spectrometer
ESI Electrospray ionization L7 hrRAFL—A L AkiE
HPLC High performance liquid chromatography | Edikiks v~ ~ 75 7 (1 —
TOF Time of flight FRAT e Pl
TIC Total Ion Chromatogram f—nNAF v~ T TN
EIC Extracted Ton Chromatogram WA A7 e~ N7 T A
QC Quality control L R
IS Internal standard PR EY
Ccv Coefficient of variation EENMRER
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(N
AT IR RIR ORI Z B S L, T v b - JFIBO A & 8 0 — 2 %@ L=,
ZOFER. OO0, XX, OOARELOREHORM, L0000, XX, D074 EDREY OB 2BD T,

Il $FELS L O
1. O
BB= Bix% M =S
Rat_Liver 01 1 I ZYHERRIR 01 FF Fiek
Rat_Liver 01 2 I B4 ¥EPR R 02 FFF Fiek
Rat Liver 01 3 I Z4¥ERRR 03 FFF fiek
Rat_Liver 01 4 I ZYHEPR IR 04 FF Fiek
Rat_Liver 01 5 I B4¥ERR I 05 FFF fiek
Rat_Liver 01 6 I ZYHERR IR 06 FF Fiek
Rat_Liver 02 1 avka—iL 01 FFF Fiek
Rat_Liver 02 2 avkao—iL 02 FFF Fiek
Rat_Liver 02 3 avko—iL 03 FFF Fiek
Rat_Liver 02 4 avka—iL 04 FFF figk
Rat_Liver 02 5 avka—iL 05 FFF Fiek
Rat_Liver 02 6 avka—JL 06 FFF figk
2. EXTSE
AL R —LBIOY B R—4
3. Bk
3.1 JlE AR
4 B VaZN g e TRAEGAT
FEBR T =17 I ek Tk tatt EiR
TER=HKUL HPLC A (P ey S veei R iR
B LR B bk vt E=¢i!
AL ) =) HPLC H BRI PRkt =ik
28%7 E=T K LR FOEAEE LM E=ti)
WEmR ek B bRt EiR
3.2. g fuEAER
4 TR PRk RAE | AR
K BRI K ELELEE  (Milli-Q Integral 10, A/L2) #E | EiE FARGFA Y
¥y’ 7V —EXKE | BiEEY =7 L 385mg, iR Eibesid
= AR A K J—)L 500 mL & 7K 500 mL % JRAn 3fEA
CE-MS cation buffer XMWk 46g K IL TARAT v 7 iR PR 3 A
CE-MS anion buffer el 7 T =0 A 1.54g, BT =T A 1.26g, | Fil PR 3 A
28%7 E=T/K13.5mL /K IL TART v/
LC-MS A buufer HEfe 7 o E =7 A 385mg ZK IL TAART v 7 EiR R 3 EA
LC-MS B buufer T h=hUL £t/ AL 3 EA
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4, FifjLER
(g2

) | FEOASIzFa—T2+RBRAEERTAHILIE. IILFE—XLavh—ICTHEZHERT 5

2) | S I2F—) 2K 700 uL MR . SSCRER. REDHR—MEASRHEREICHT,

3) | FTIEOKAZ/—)L 2mL #IZ . £SGRET B, (REBRRIGEL)

4) | RILFE—RSavh—ITFEot= /o4 —%7K 300 uL THHELL, EHEBREICET,

5) | BEREIC/OORILL 2mL #MNZ (BF SmL), z—HhH—IZT 10 2REEEZET S,

6) | ERIZT 1000 g, 15 S EEDT S

7 | EB22mL # 15mL 7730 Fa—TITBL. BERRREH TTCEET S (Z—HR/\wT 30°C)

8) | Lipidomics FAIZ /& 100 uL $REIL. 1/4 2D IS(25 uL)Z#MN#% LC-MS_Lipidomics ZRIE T %

9) | EZEWIZ 200 uL D 10%7 b= LKBHREMA ., BART 5,

10) | CE-MS 24T FRIZ 60 uL 733EL. IS 15 uL # iR =3 &, 0.45 pm T )LA—TizIL 538 (10,000 rpm, 10 73
) L. A% CE-MS BIET 5,

11) | LC-MS #*#7FIZ 120 pL 33F L. IS 30 pL ZMNA F=H &, LC-MS HIET 5,

5. L7l ks

i U oo
iz LB Himac CF9RX HITACHI
A A TurboVap LV Biotage
CE A7 A Agilent CE Agilent Technologies
HPLC ¥ AT A Agilent 1260 Series Agilent Technologies
B oAt 6520 (Q-TOF) Agilent Technologies
FHY 7 K Mass Hunter Agilent Technologies
Marker Analysis LSI Medience
Simca Umetrix
6. L2 HkEn
EA ey g
777 U— 045um 7/ k77U — MCHV Merck Millipore
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7. PE S

7.1 EETE

EMERE DR
Agilent Technology LM 2 B B IERIEZ MV, ¥ U T L— 3 U HEE,
BHRHEAFE% 3ppm INICHIE,

FRERE 5 MS18-001-XX

7.2. LC-MS

AN CAPCELL PAK C18 IF
2.0 mm L.D. x 50 mm, 2 pm (&4 %)

77 DR 40°C

BEH A SmM FEER T v = 7 LK

BEfH B TER=hUL

VA=Y LT (min) A (%) B (%) i (uL/min)
0.00 90.0 10.0 200
10.00 0.0 100.0 200
15.00 0.0 100.0 200

F— b7 R 4C

=— FAPEAHR BEIH B

HEAE 10 uL

I E R ) 20.0 min

AT ALE—F ESI

HEE—F Single MS

BHE—F Positive 33 &2 T" Negative

f D m/z 60~1200

Drying gas 8 L/min (Nitrogen)

Gas Temperature 350 C

Capillary Voltage 3500 V

7.3. CE-MS (Cation)

VRN Polymicro tube

50 um I.D. x 1000 mm  (GL Science)

BT LIRE E=tiT

=AW SmM FERET E =T L 50% A F ) —)v, 50%KEIR
TR AR IM SRR
ERIKEN R 30kV

EARE 15 sec

) IRE 25 min

A A AbE—F ESI

MEE—F Single MS
BHE—F Positive

B P m/z 60~ 1200
Drying gas 10 L/min (Nitrogen)
Gas Temperature 250 C

Capillary Voltage 3500V
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7.4. CE-MS (Anion)

VRN Polymicro tube
50 um I.D. x 1000 mm  (GL Science)
BT NRFE E=¢iT
VAR SmM FERT B =0 L 50%A X ) —/b, S0%KEHK
PRI 20mM FERT E=T L,
20mM FERE T 2 =7 LKIRHE (pH 10)
ARV 30kV
AR 15 sec
T 7E R ] 35 min
A FAbE—F ESI
HEE—F Single MS
BHE—F Negative
B P m/z 60~1200
Drying gas 10 L/min (Nitrogen)
Gas Temperature 250 C
Capillary Voltage 3500 V
8. 7 — & fifthfr

) BEOIEEONERE (BT —%) 2T XA T —XIZZEH: (Agilent, CSV Data Converter)
2) B— 7 R, miz B RO — 7 EfEAFHHE (LSIM, R Peak Area Calculator)
3) T—H T A A2 (LSIM, MarkerAnalysis)
< IS O m/z, IEHRZ RIS, T_TOE—27 O m/z B L OVE R 2 M1E
T RCOF U TNDOTRTCOE—7 % 1 K OT—T WITER
4) v— 7 HREERHIE
C BRIHIIEC X B v — 2 W O IE
<IS B— 7 mfEIC L B B — 7 mfEZ M IE
5) A ADOHIER
- HHMEARR E—27 OFIKR
Ny 77T RE—7 OHIER
- FINEIR B — 2 DHIR
6) =T YA AN (T—HX—RHE)
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1. Differential Analysis
1.1. Diabetes vs Controls

FRERE 5 MS18-001-XX

Diabetes £ & Controls B & D L2V T, Taurocholate, TG(50:5). 3 & O Xanthine DA 72 BN ZRO &
. F£72 DG(38:4), Methylimidazoleacetic acid, #3 & T N-Acetyl-L-aspartate O B3 72 J80/0 338 iz,

Diabetes vs Controls

3

° :
° :
°
B I T S
L] * ®
o %
° ° ° 4
® £
Y ]

0.1 0.3 07
<<< Decrease

15 3.0 10.0
Increase >>>
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High Significance

P=0.01

P=0.05

Low Significance
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2. Box Plot Analysis

2.1. Diabetes vs Controls
2.1.1 Taurocholate

.
E :

.
Controls Diabetes

MBI HEE T B — LIRS Z TV LA LTI O THHYHRED Rl 255, D Mg E LTV FIZFEEL,
Meliz A b3 o8& 035,

2.1.2 TG(50:5)

Controls Diabetes

1 3707 V'r—Z 3 3 FONRIEENR T AT VS E LI-b 0T, B IR T2FHEO 1 > THD,
N ZVRURIZEM ORISR E ST IR B DITEA L% HD D,

2.1.3 Xanthine

TUVARFEO—FETIZEAE OEMERLIRIRIC ASND, TP T ATEERNTTVALEWMD D EELTAEL,
XY F U TFeRns F—BIC RO R~ T D, TV F U RIE TV F g% —ERRELF Y
F USRI ~D IR D,

214 DG(38:4)

-]

Controls Diabetes

TVEVAZ 2 DDA N AT VAEGE N L TREALTIZL D, 1,2-sn-U T V7 Vr—/Lix, A/ h—/LR)
AYEEAP3) L EBITRARY —F CIZEDBV T T DE'AVR Ay Py —E L THIK,
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3. b— b~y 7N OF B8N, &k )

rat liver_1-
1

rat liver_1-
2

rat liver_1-
3

rat liver_1-
4

rat liver_1-
5

rat liver_1-|rat liver_2-|rat liver_2-|rat liver_2-|rat liver_2-|rat liver_2-|rat liver_2-

Category 6 1 2 3 4 5 6

Diabetes

Acyl carnitine
Alkaloids

Amino acid

Amino acid metabolism
Arginin, Proline metabolism

Ascorbate and Aldarate metabolism
Benzoate degradation
Bile secretion
Biotin metabolism
Butanoate metabolism
C5-Branched dibasic acid
Citrate cvcle (TCA cvcle)

Cofactors and Vitamins

Cystein metabolism

Dipeptide
Drug or Drug metabolism

Fatty Acid

Fatty acid metabolism
Glutathione metabolism
Glycerophospholipid metabolism

Glycine, Serin metabolism
Glycolysis
Histidine metabolism
Lipid metabolism
Lysine metabolism

Lyso PC
Lyso PE

Nucleotide metabolism
Organic acid
Other Group

Pentose phosphate pathway
Phenylalanine Tyrosine metabolism

Phenvlpropanoid
Phenylpropanoids

and i
Plant metabolites
Polvamine

Purine metabolism

Pyrimidine metabolism
Pyruvate metabolism
SphingoLipids
Steroids
Sterol metabolism

Sugar

Taurine and hypotaurine metabolism

Triacylglycerol

Tryptophan metabolism

Unclassified

Urea Cycle

Valine, leucine and isoleucine metabolism
B-Alanine metabolism
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4, Gt~ v T ENT
(U HERIFET v, F ; Control)

4.1. Glycolysis, TCA

Glycolysis

Glucose (C00221)

"

4
Glucose 6-phospate (C00668) ——-» 6-P ospho D-gluconate (C00345)

EEEEE

Controls | Diabetes

D- Fructosee -phosphate (C00085) < D-Erythrose 4-phosphate (C00279) &, D- Sedoheptulose7 phosphate (C05382)

Controls | Diabetes.

Fructose-1,6phosphate (C05378)
Pentose Phosphate

Glyce rone phosphate (C00111) ————> Glycerol 3-phosphate (C00093)

Controls | Diabetes.

<--->

Controls | Diabetes

> D-Ribulose 5-phosphate (C00199)
3

4
D-Ribose 5-phosphate (C00117) €.

Controls | Diabetes

Controls | Diabetes

PRPP (C00119) €— ]

\/ R

FRERE 5 MS18-001-XX

Succinyl-CoA (C00091) €«=» Succinate (C00042)

A

]

1

1

1
v

2-Oxoglutarate (C00026) Fumarate (C00122)
A

1

1

1

1

1

cis-Aconitate (C00417) L-Malate (C00149)

Citrate (C00158) <3 Oxaloacetate (C00036)

TCA Cycle

ﬁce_tvl-CDA (C00024)

Diabotes

Glycerate 1,3-Phosphate (C00236) —2 Glycerate 3-Phospahte (C00197) €= Phosphoenolpyruvate (C00074) ——2 Pyruvate ((300022)—> L-Lactate (C00186)

4.2. Nucleotides

4 )

Glycolysis/
Pentose Phosphate

\ /—> PRPP (C00119)

ATP (C00002)

Pyrimidine

Deoxyadenosine (C00559) €ADP (cooooa)

i

AMP (C00020)

IMP_(C00130)

Liiaiiii

3-AMP (C01367) ———3Adenosine (C00212) ——3 Inosine (C00294)

A
NIl

Pseudouridine (C02067) <€~-Uracil (C00106)

-

Uridine (C00299) €—— Cyidine (00475)

UTP (C00075) < s (C00063)

XMP (C00655) €———> GM

Xanthosine (C01762)

EEEEE

Controls Diabotes

Cytosine (C00380)

CMP (C00055)

Deoxycytidine (C00881)€-> Deoxyuridine (C00526)

dCMP (C002 dUMP (Ct

ICDP (C00705) dUDP (C01346) €3 dTDP

Controls

Dinbetes

Controls.

Diabotes.

5-Methylcytosine (C02376)€—Thymiine (C00178)

Thymidine (C00214)

dTMP (C00364)

(C00363)

dCTP (Cl

dUTP (C00460) dTTP (C00459)

GTP (C00044) =3 dGTP (C00286) €3 Deoxyguanosine (C00330)

P (C00144)

.Li

Xanthine (C00385) ====3 &Allamonn (002350)

14 /29

GDP_(C00035) —————3 dGDP (C00361)

dGMP (C00362

Guanosine (C00387) €—> Guanine (C00242)



4.3. Polyamine, Urea Cycle Metabolism

L-Glutamine (C00064)

> L-Proline (C00148) ———> Putrescine (C00134) p

R BR &5 MS18-001-XX

(C00315) (C00750)

i
i
— i
2-Oxoglutarate (C00026) 3 LGIulamate (cooozs) —> Acetyl-L-glutamate (C00624) v
A (C01029 N: (C02567)
: 1 :
= i
= i I
H .
Fumarate (C00122) € L-Omithine (C00077)
TCA . - Urea 4 Polyamine
g cycle

Oxaloacetate (C00036)

|
l_

‘Guanidinosuccinic acid (C03139) Lo Asparaqlne (cnmsz)

[TTTIITIL}

[THIT

Pyruvate (cooozz) (—) L Alanme (cunou) —) N-Acetyl- L alanme (cozsm)

Glycolysis

<> Aspanate (C00049) == L-Argini

|
J

4.4, Serine, Glycine, Cysteine Metabolism

'——> Guanidinoacetate (C00581)

Creatine (C00300)

rginine (M00001)

reatine phospahte (C02305)

reatinine (C00791)

\_-_‘ Creatine

Choline (C00114) == = = = e e . > Betaine (C00719)

ris

ine (C01026) 3 N-Acetylglycine (M00249)

Serine, Glycine, Threonine

ly 3 pahte (C00197) L-Serine (coooes) > Glycine (C00037) =—> L-Threonine (C00188) =3 L-Threonine phosphate (C12147)
1 - =
Glycolysis ]_-_[ M - =
Glutathione  (C00051) €===== >L-Cysteine (C00097) =3 | Cystathionine (C02291) 2-Oxobutanoate (C00109)

0x|d|zed_glutath|one (C00127) e (C00155)

Ll Methlonlne S oxlde (C02989)

N-| Formyl -L - methlonlne (C03145) <€ SAdenova -L-Methionine (C00019) ——
1

N-Acetyl-L-t methlonlne (C02712)

43

S-Adenosyl-L-| homocvstelne (C00021) -

,LL[

[EEEE]

4.5, Vitamin Metabolism

O-Succinyl-L-homoserine (C01118) «o-Aminobutyric acid (C02356)

L-Homoserine (C00263) Ophthalmic Acid (M00035)

Mercaptopyruvate (C00957) O-Acetyl- -Hcmcsenne (C01077)

5‘—M3thylthinadenosine (C00170)

Cysteine, Methionine

L-Aspartate (C00049) Ni D-ribor ide (C00455)

Pyridine-2,3- dlcarbuxylate (003722) ~—2>Nicotinate mononucleotide (C01185)

NAD+ (C00003)

> Nlcounal.e (000253)

NADP+ (C00006) = Nicotinamide (C00153)
i ic acid (C01020) i Methylnlcutlnamlde (C02918)
(C15987) Fumarate (C00122) N-Methyl-2-pyridone-5-carboxamide (C05842)

Pyndoxal (C00250)

i |

4-Methy

PEEiEid

Pyridoxine (C00314) (T

Pyridoxal 5-| phosphate (C00018) == Pyridoxamine(C00534)

11

D-Ribulose 5-phosphate (C00199)

2 4-Pyridoxate (C00847)

Thiamine phosphate (C01081) = Thiamine diphosphate (C00068)

Succinat ialde hyde (C00232) . . . .
uecinate semieideTyee Nicotinate Methionine

Vitamine B6 Methionine
—2 Thiamine triphosphate (C03028)

Thlamlne (C00378) =——————————> 5-(2-Hydroxyethyl)-4-methylthiazole (C04294)

nn

Thiamine Methionine
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4.6. Fatty acids

Lauric acid(12:0) Adrenate (22:4; 7,10,13.16)

(c02679) Saturated fatty acids (C16527)
= -6 Fatty acids

Malonyl-CoA Myristic acid(14:0) linolenic acid(20:3; 811,14)  —3> i aci 58,11,14)

(C00083) (Co6424) (03242)
y-Linolenic acid(18:3;6,9,12)
(C06426)
Fatty acid
synthesis on
acyl carrier
protein ——> Linokeic acid(18:2;912) ———> e-Li 912.15) 69,12.15)
(Co15%5) (cosaz7) -3 Fatty acids
Eicosadi 0(20:2;11,14) 10(20:3; 11,14,17) 8111417)  —> Eicosapentaenoic acid(20:5; 58.11,14,17)
(Co6425) l (c16525) (Mo0257) (C05428)
& D 13,16) 1316,19) Docosapentaencic acid(22:5; 7,10,13,1619) > Docosahexaenoic acid(22:6;4,7,10,13,16,19)
(Cos281)

(C16533) (C16534) (C16513) (C06429)

4.7. Tyrosine, Phenylalanine Metabolism

gammia-L-glutamyl-L-tyrosine (M00194) 2 L-Dopa (C00355)——2 Dopamine (C03758) (CO1165P + il (C05582)

Homogentisate (C00544)
s

NITTIEE]

N ine (M00251; 3- Methoxytyramlne (C05587
N»Aggtyl-L»phenylalanine (C03519) Glycyltym:;;; (MO(.}C;EZ) k> Tyramine (C -y (C05593) 3,4-Dihydroxyphenylethyleneglycol (C05576)
|
E
L (C00079) p (C00166) (C05607) '~ 34-Hydroxyphenylethanol (C06044) —> 3.4-Di (C0558 3-Methoxy-4 (C05584)
trans-Cinnamate (c.oozzs) = (e 32 yla etat (C05852) '—> L-Metanephrine (C05588)
) Tyrosine
Phenylalanine Metabolism
Benzoate (C00180) ydroxybenzoate (C00156) —)Pherlylpmpanuale (C05629) Metabolism = === |_-Normetane phrine (C05589)
3 .
4- Hydmxyphenylethanol (C06044) | l=>1. (C02455) ine (C05598) 7-Glutamylphenylalanine (M00286) Methoxy-4 05594)
4.8. Bile acids
Cholesterol (C00187) 4 Cholate (C00695) =———=———> Taurocholate (C05122) —> Glycocholic acid (C01921)
E l ﬁ = l_._‘ § Cholicacid
Hyodeoxycholate (C15517) ueoxycholate (C04483) =2 Taurodeoxycholic acid (C05463) > Glycodeoxycholate (005464)

Deocycholicacid

E
3

Cantrols Dianetes Cantrols | Diabetes. Controls | Diabetes.

Chenodeoxycholate (C02528) ==—= Taurochenodeoxycholate (C05465) 3. Glycochonodeoxycholate (C05466)

Chenodeocycholic acid

> ursodeoxychollc acid (C07880y—= Tauroursodeoxycholic acid (C16868)

Ursodeocycholicacid

3

s Alpha murlchollc aud (MOUZAZ)% Beta-r murlchollc aud (M00243)

Muricholic acid

:

Cantrols Diabetes Controls Dinbetas
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4.9. Conjugation

Glycolysis

Glucose (C00221)

L-Glutamate (C00025)

s ]

L-Cysteine (C00097)

4.10.PC

PC(32:0) (M00335,510086)

PC(32:1) (S10087)

PC(32:2) (510088)

Ethyl glucuronide (M00452) €————— UDP-glucuronate (C00167H Drug-glucuronide

Enterohepatic
circulation

gamma-Gl

iol-17beta,3-glucuronide (C0550:

Glucuronic acid conjugation

leysteine (COO

Glycine (C00037)

TTI

PC(34:0) (510089)

PC(34:1) (M00321,510090)

PC(34:2) (M00331,510091)

PC(34:3) (510092)

Phosphatidylcholine

it

PC(36:0) (M00336)

PC(36:1) (S10093,510198)

PC(

) (M00334,510094)

Oxidized glutathione (C00127)

€———Glucose 6-phospate (C00668)—======> Glucose 1-phospate (C00103)

UDP-glucose (C00029)

Feces

t

Drug

\

Glutathione (C00051) —_— Drug-glutathion conjugation

[

=

PC(38:0) (510099,510100)

PC(38:1) (S10101)

PC(38:2) (510102,510103,5107 PC(40:2) (S10109,510110)

PC(36:3) (S10095,510096,5101PC(38:3) (S10104,510105)

JHENEN

Am

PC(36:4) (S10097,510098)

PC(36:5) (510145,510196)

PC(36:6) (S10144)

n

PC(38:4) (510106,510202)

i n

PC(38:5) (510148,510201)

Hn

PC(38:6) (S10147,510200,5107 PC(40:6) (S10151)

PC(38:7) (510146,510199)
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D-Glucarate (C00818)

NERER]

D-Glucuronolactone (C02670y€~> L-Gulono-1,4-lactone (C01040)

—> Feces

L-Cysteinylglycine (C01419)

Glutathione conjugation

PC(40:0) (510107) PC(42:0) (S10115)

PC(40:1) (510108) PC(42:1) (S10116)
PC(42:2) (S10117,510118)
PC(40:3) (S10111,510112)

PC(42:3) (510119)

PC(40:4) (S10113,510114,510z PC(42:4) (S10120,510121)

PC(40:5) (S10152,510206)

PC(40:7) (S10150,510205,510212)

PC(40:8) (510204,510211)

.

D-Glucuronate (C00191)€———> L-Gulonic acid (C00800)

PC(44:3) (510122)

PC(44:4) (S10123)
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4.11. PE, DG

PE(32:0) (M00412,510131,S10PE(34:0) (M00413,510134)  PE(36:0) (M00414) DG(32:0) (M00324) DG(34:0) (M00380) DG(36:0) (M00378,M00328) DG(38:0) (M00381)

PE(33 1) (510132) PE(34:1) (M00417,510135) DG(34 1) (S10064) DG(36:1) (S10067) DG(40:1) (S10076)
]_-_‘ Diacylglycerol

PE(32:2) (510133) PE(34:2) (S10136,510154)  PE(36:2) (M00415) DG(36:2) (M00379,M00349 51 DG(35 2) (510071) DG(40:2) (S10077)

N

DG(40:3) (S10078)

412. TG

TG(46:0) (S10140) TG(48:0) (M00339,510001,S1( TG(50:0) (M00385,510005,51( TG(52:0) (S10173) TG(54:0) (M00338,510178)  TG(56:0) (S10184)
TG(46:1) (510139) TG(48:1) (S1 oz;mm 39;;"3005‘51(1'6(524) (510017,510172) TG(Si: TG(56:1) (S10143) TG(58:1) (S10192) TG(60:1) (S10195)
Lﬁj
TG(46:2) (510138) TG(48:2) (510003) TG(50:2) (510007,510165)  TG(: TG(S; Z)D(";Komz giﬁsa) TG(58:2) (510191) TG(60:2) (S10194)
TG(46:3) (S10162) TG(48:3) (S10004,510142) TG(50:3) (S10008) TG(52:3) (M00402 510019 S1(TG(54:3) (MOO394D $10028,S1C TG(SG 3) (510043,510182) TG(58:3) (S10053,510190) TG(60:3) (S10193)
$ .

TG(48:4) (S10141) TG(50:4) (S10009) 6:4) (S10044,510181) TG(58:4) (S10054,510189)

TG(50:5) (510164) TG(52:5) (S10022, 510159) TG(S ! (S10045,510046) TG(58:5) (S10055)
TG(52:6) (S10023,510168) TG(5416) (M00395 510033 S1C TG(SE (S10047, 510180) TG(58:6) (S10056,510188)
Triacylglycerol } u = :

TG(5417) (510035,510036,510: TG(56: (510048 510049) TG(5B 7) (S10057,510058,510187)
TG(56:8) (510050 510179) 8) (510059 510060 ,510186)

TG(s8:

CE(14:0) (M00216) CE(16:0) (C11251) CE(18:0) (M00213) CE(20:0) (M00390) CE(22:0) (M00403) Ta(ss:

X53 AES53
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5. ¥R

Category Number Name Ratio | P Value
Diabetes vs Controls

Acyl carnitine C02990 L-Palmitoylcarnitine(16:0) 0.63 2.8E-02
C02862 Butyrylcarnitine 0.65 3.7E-01

MO00312 Octanoylcarnitine(8:0) 0.58 2.4E-02

S00019 0O-Dodecanoyl-L-carnitine(12:0) 1.70 3.8E-01

Alkaloids C06536 Harmaline 1.65 2.0E-01
C10172 Stachydrine 1.67 5.2E-01

Amino acid C00047 L-Lysine 0.97 8.0E-01
C00135 L-Histidine 0.95 7.0E-01

C00062 L-Arginine 0.89 4.5E-01

C00037 Glycine 1.01 9.6E-01

C00041 L-Alanine 0.87 3.4E-01

C00183 L-Valine 1.06 6.0E-01

C00065 L-Serine 0.74 6.8E-02

C00188 L-Threonine 0.97 8.4E-01

C00123 L-Leucine 1.05 6.5E-01

C00152 L-Asparagine 0.96 7.0E-01

C00073 L-Methionine 0.93 4.9E-01

C00148 L-Proline 1.09 4.5E-01

C00064 L-Glutamine 1.19 2.0E-01
C00025 L-Glutamate 1.00 1.0E+00

C00078 L-Tryptophan 1.21 2.9E-01

C00079 L-Phenylalanine 0.98 8.4E-01

C00082 L-Tyrosine 1.14 4.8E-01

C00097 L-Cysteine 0.77 2.2E-01

C00049 L-Aspartate 0.84 6.6E-02

C00407 L-Isoleucine 1.15 4.8E-01

Amino acid metabolism C01042 N-Acetyl-L-aspartate 0.54 7.2E-03
M00296 Iminodiacetate (IDA) 1.29 5.9E-01

M00028 Monomethyl glutarate 0.64 2.9E-01

M00034 L-3-Phenyllactic acid 0.85 6.5E-01

Arginin, Proline metabolism C00791 Creatinine 0.87 4.6E-01
C01924 Homoarginine 0.98 9.4E-01

C03626 N-N-dimethylarginine 0.68 2.5E-02

C03139 Guanidinosuccinic acid 0.92 6.5E-01

M00001 N-alpha-Acetyl-L-arginine 0.78 3.6E-01

C04137 D-Octopine 0.58 7.0E-02

C01015 L-Hydroxyproline 0.82 1.6E-01

C00437 N-Acetylornithine 1.10 7.8E-01

Ascorbate and Aldarate metabolism C00818 D-Glucarate 1.99 3.0E-01
C02670 D-Glucuronolactone 1.05 9.2E-01

C01040 L-Gulono-1,4-lactone 1.02 9.5E-01

C01620 Threonate 1.41 3.2E-01
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Benzoate degradation C00633 p-Hydroxybenzaldehyde 2.27 3.2E-01
Bile secretion C05466 Glycochonodeoxycholate 0.61 3.4E-02
Biotin metabolism C01909 Dethiobiotin 1.45 3.0E-01
Butanoate metabolism C01089 (R)-3-Hydroxybutanoate 1.36 5.7E-02
C5-Branched dibasic acid C00490 Itaconate 2.53 4.5E-01
Citrate cycle (TCA cycle) C00024 Acetyl-CoA 0.94 8.8E-01
Cofactors and Vitamins C00016 FAD 1.00 9.7E-01
C00061 FMN 0.86 5.6E-01
C00010 Coenzyme A 0.70 1.1E-01
C00534 Pyridoxamine 1.33 1.3E-01
C00378 Thiamine 1.06 6.9E-01
C00250 Pyridoxal 1.35 2.5E-01
C00272 5,6,7.8-Tetrahydrobiopterin 0.52 1.5E-02
C01004 Trigonelline 0.32 1.6E-01
C00864 (R)-Pantothenate 1.08 5.0E-01
C00647 Pyridoxamine-phosphate 1.74 1.6E-01
C00314 Pyridoxine 2.66 1.0E-01
C00018 Pyridoxal 5-phosphate 1.78 4.1E-01
C00255 Riboflavin 1.48 1.2E-01
Cystein metabolism C00021 S-Adenosyl-L-homocysteine 0.93 5.6E-01
C02989 L-Methionine S-oxide 0.70 2.2E-01
C00155 L-Homocysteine 1.32 3.8E-01
C03145 N-Formyl-L-methionine 1.00 1.0E+00
C00170 5'-Methylthioadenosine 0.77 2.1E-01
Diacylglycerol S10063 DG(32:2) 0.37 1.8E-01
S10066 DG(34:3) 0.46 1.9E-01
S10070 DG(36:4) 0.64 7.0E-02
S10062 DG(32:1) 0.22 1.9E-01
S10065 DG(34:2) 0.67 1.0E-01
S10069 DG(36:3) 0.48 1.1E-01
S10074 DG(38:4) 0.51 2.6E-03
S10075 DG(38:4) 1.11 6.1E-01
MO00324 DG(32:0) 0.52 2.8E-01
S10064 DG(34:1) 0.54 1.1E-01
MO00379 DG(36:2) 0.55 1.7E-01
S10073 DG(38:3) 0.50 7.1E-02
S10067 DG(36:1) 0.52 2.3E-01
S10071 DG(38:2) 0.26 1.7E-01
Dipeptide C00993 D-Alanyl-D-alanine 1.05 8.6E-01
MO00236 Gly-Gly 0.77 3.4E-01
Drug or Drug metabolism C06952 Cimetidine 1.06 8.1E-01
Fatty Acid C08365 Ricinoleic acid(18:1-OH) 0.82 3.4E-01
C01530 Octadecanoic acid(18:0) 1.37 4.3E-02
MO00353 Erucic acid(22:1) 0.41 2.5E-01
MO00352 Docosanoic acid(22:0) 0.79 3.6E-01
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C08320 Tetracosanoic acid(24:0) 0.97 8.2E-01
CO01585 caproate(6:0) 3.04 3.0E-01
MO00044 heptanoate(7:0) 3.38 3.7E-01
C06423 caprylate(8:0) 3.30 3.8E-01
C01601 Nonanate(9:0) 2.57 4.2E-01
C01571 Capric acid(10:0) 3.53 3.0E-01
C13790 2-Hydroxytetradecanoic acid(14:0-OH) 0.95 8.5E-01
M00254 5-Dodecenoate (12:1n7) 2.30 2.9E-01
MO00047 Undecanoate (11:0) 2.11 3.5E-01
C08322 Mpyristoleate (14:1n5) 2.11 3.3E-01
C02679 Dodecanoic acid(12:0) 1.60 3.7E-01
C17076 Tridecanoic acid 1.50 3.8E-01
S00004 Stearidonic acid (18:4) 1.07 8.1E-01
C06428 Eicosapentaenoic acid 1.11 8.2E-01
C06427 Linolenic acid(18:3) 0.85 6.2E-01
C06424 Myristic acid(14:0) 1.39 3.4E-01
C08362 Palmitoleic acid 0.68 2.6E-01
S00008 Docosahexaenoic acid (22:6) 0.74 3.5E-01
C16513 Docosapentaenoate (n3 DPA; 22:5n3) 0.76 3.6E-01
C00219 Arachidonate 0.81 5.0E-01
C00249 Palmitate(16:0) 1.66 3.7E-01
C01595 linoleate(18:2n6) 0.77 2.9E-01
C16537 Pentadecanoate (15:0) 1.19 3.9E-01
MO00257 Dihomo-linolenate (20:3n6) 0.60 1.7E-01
C01712 Elaidic acid 0.66 1.1E-01
C16525 Eicosadienoic acid (20:2) 0.70 1.9E-01
MO00255 Heptadecanoic acid(17:0) 1.09 6.7E-01
MO00358 Eicosenoic acid (20:1) 0.56 1.2E-01
Fatty acid metabolism C02678 Dodecanedioate 1.46 4.2E-01
Glutathione metabolism C00127 Oxidized glutathione 1.04 7.2E-01
MO00035 Ophthalmic Acid 0.97 8.4E-01
C00051 Glutathione 0.49 5.2E-02
Glycerophospholipid metabolism C06772 Diethanolamine 1.46 3.9E-01
C00307 Cytidine 5'-diphosphocholine 0.72 6.8E-02
Glycine, Serin metabolism C00114 Choline 1.26 4.0E-01
C01026 N,N-Dimethylglycine 0.86 5.9E-01
C00719 Betaine 1.17 5.4E-01
C00979 O-Acetyl-L-serine 0.76 1.3E-01
C01005 3-Phosphoserine 1.04 8.5E-01
C00109 2-Oxobutanoate 1.03 9.2E-01
C00258 D-Glycerate 1.48 4.6E-01
M00221 Isovalerylglycine 0.67 1.5E-02
C12147 L-Threonine phosphate 1.01 9.7E-01
Glycolysis C00186 L-Lactic acid 0.79 2.4E-01
C00093 Glycerol-3-phosphate 0.91 1.7E-01
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C00074 Phosphoenolpyruvate 0.74 3.0E-01
C00022 Pyruvate 1.04 9.2E-01
Co0111 Glycerone phosphate 1.74 4.0E-01
MO00171 2-3-Diphospho-D-glyceric acid 1.48 4.5E-01
Histidine metabolism C00388 Histamine 0.48 6.9E-02
C01152 1-Methylhistidine 1.00 9.7E-01
C05828 Methylimidazoleacetic acid 0.42 5.0E-03
C00785 Urocanic acid 1.53 2.3E-01
C05570 Ergothioneine 1.04 8.6E-01
Lipid metabolism MO00146 Allocholic Acid 0.93 8.7E-01
C07599 Oxypurinol 1.31 2.5E-02
MO00179 3-Hydroxyoctanoic acid 1.25 5.3E-01
M00180 3-Hydroxydecanoic acid 1.28 6.3E-01
MO00053 Abietic acid 1.24 5.7E-01
M00241 9-Octadecenamide 2.24 3.9E-01
Lysine metabolism C00318 L-Carnitine 0.90 3.8E-01
C12989 N2-Acetyl-L-lysine 0.80 1.9E-01
C00449 N6-(L-1,3-Dicarboxypropyl)-L-lysine 0.68 2.3E-01
C02727 N6-Acetyl-L-lysine 0.59 1.9E-02
C00408 L-Pipecolate 2.18 3.1E-01
Lyso PC S00010 1-Myristoylglycerophosphocholine(14:0) 1.49 3.6E-01
S00012 1- 0.95 7.7E-01
Palmitoleoylglycerophosphocholine(16:1)
S00017 1- 0.82 3.3E-01
Arachidonoylglycerophosphocholine(20:4)
C04102 1-Palmitoylglycerophosphocholine(16:0) 1.01 9.6E-01
S00024 1-Pentadecanoyl-glycero-3- 0.98 9.4E-01
phosphocholine(15:0)
S00025 1-Heptadecanoyl-glycero-3- 0.92 4.2E-01
phosphocholine (17:0)
Lyso PE S10129 Lyso PE(18:1) 0.98 8.4E-01
S10128 Lyso PE(18:0) 1.29 6.0E-03
Monoacylglycerol MO00165 1-Stearoyl-rac-glycerol 1.17 5.5E-01
M00288 1-Palmitoylglycerol (1-monopalmitin) 1.06 6.1E-01
Nicotinate and Ncotinamide C00003 NAD+ 1.05 6.9E-01
metabolism C00006 NADP+ 1.18 1.6E-01
C00153 Nicotinamide 0.95 6.9E-01
C15987 4-Methylaminobutyrate 1.23 4.7E-01
C01020 6-Hydroxynicotinate 1.53 8.7E-02
C00253 Nicotinate 1.16 6.2E-01
C02918 1-Methylnicotinamide 1.65 5.3E-01
Nucleotide metabolism C00004 NADH 1.29 4.8E-01
C02494 1-Methyladenosine 1.21 6.7E-02
MO00313 3-Methylcytidine 0.94 8.9E-01
MO00261 N4-Acetylcytidine 1.46 1.6E-01
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MO00310 N2,N2-Dimethylguanosine 1.26 3.2E-01
Organic acid C06104 Adipic acid 0.77 1.1E-01
C01984 Mandelate 1.16 5.0E-01
C01606 Phthalic acid 1.50 5.5E-01
C03264 2-Hydroxy-4-methylpentanoate 1.23 5.6E-01
Unclassified S10211 PC(40:8) 0.74 9.4E-02
S10205 PC(40:7) 0.80 1.9E-01
S10208 PE(38:6) 0.74 1.6E-01
S10148 PC(38:5) 0.86 2.0E-01
S10149 PC(40:8) 0.91 5.9E-01
S10202 PC(38:4) 0.78 2.3E-01
S10152 PC(40:5) 0.95 5.8E-01
S10207 PC(40:4) 0.97 7.9E-01
S10164 TG(50:5) 1.89 4.3E-02
S10168 TG(52:6) 0.30 4.2E-01
S10180 TG(56:6) 0.33 4.2E-01
S10187 TG(58:7) 0.45 4.5E-01
S10188 TG(58:6) 0.52 4.3E-01
S10181 TG(56:4) 0.68 5.9E-01
S10143 TG(56:1) 1.44 4.1E-01
Pentose phosphate pathway C00257 D-Gluconic acid 0.71 6.2E-02
C05382 D-Sedoheptulose 7-phosphate 0.40 2.8E-02
C00085 D-Fructose 6-phosphate 0.82 1.6E-01
Coo117 D-Ribose 5-phosphate 0.78 4.2E-02
C00345 6-Phospho-D-gluconate 2.64 3.4E-01
Phenylalanine Tyrosine metabolism C05607 Phenyllactate 1.02 8.8E-01
Co1161 3,4-Dihydroxyphenylacetate 0.89 5.7E-01
C05582 Homovanillate 0.68 1.8E-01
C00544 Homogentisate 1.08 5.0E-01
C03672 3-(4-Hydroxyphenyl)lactate 0.73 2.0E-01
C01586 Hippuric acid 0.83 4.6E-01
C00156 4-Hydroxybenzoate 0.90 7.6E-01
C05593 3-Hydroxyphenylacetate 0.91 6.9E-01
C05598 Phenylacetylglycine 0.79 3.0E-01
C03519 N-Acetyl-L-phenylalanine 0.96 8.3E-01
C01198 3-(2-Hydroxyphenyl)propionic acid 1.95 3.7E-01
C00180 Benzoate 2.07 2.9E-01
C05629 3-Phenylpropionate (hydrocinnamate) 2.16 3.8E-01
M00286 v-Glutamylphenylalanine 0.99 9.5E-01
C05620 N-Acetyl-D-phenylalanine 1.28 1.6E-01
Phenylpropanoid C00903 Cinnamic aldehyde 0.83 2.3E-01
C01494 trans-4-Hydroxy-3-methoxycinnamate 1.20 3.5E-01
C10545 Arctigenin 0.63 5.3E-02
Phosphatidyl inositol M00479 16:0 PI 0.85 2.7E-01
Phosphatidylcholine S10097 PC(36:4) 0.80 2.6E-01
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S10096 PC(36:3) 0.78 1.7E-01
S10104 PC(38:3) 0.95 5.5E-01
S10094 PC(36:2) 1.05 6.5E-01
S10114 PC(40:4) 0.82 1.6E-03
Phosphatidylethanolamine S10133 PE(32:2) 1.13 6.4E-01
MO00418 PE(36:4) 1.15 1.6E-01
S10132 PE(32:1) 1.04 7.6E-01
S10136 PE(34:2) 1.12 2.0E-01
MO00420 PE(40:6) 1.15 7.7E-02
MO00419 PE(38:4) 1.12 4.2E-01
MO00412 PE(32:0) 1.13 5.4E-01
MO00421 PE(C16/18:1) 0.75 2.4E-01
S10134 PE(34:0) 1.02 9.4E-01
MO00414 PE(36:0) 0.73 1.3E-01
Phosphonate and phosphinate C03557 Ciliatine 1.00 1.0E+00
metabolism C00009 Phosphate 1.77 3.8E-01
C00013 Pyrophosphate 2.99 3.3E-01
Plant metabolites C04083 6-gamma-gamma-dimethylallyl-amino- 0.90 4.5E-01
purine
C06082 Abscisate 1.30 5.5E-01
Polyamine C00750 Spermine 2.10 3.9E-01
C00315 Spermidine 1.28 5.3E-01
C01672 1,5-Diaminopentane 2.82 3.7E-01
Prostaglandins C00584 Prostaglandin E2 1.21 1.9E-01
Purine metabolism C01762 Xanthosine 1.23 3.7E-01
C02350 (S)(+)-Allantoin 0.80 2.5E-01
C00301 ADP-ribose 0.46 2.9E-01
C00366 Urate 0.99 9.2E-01
C00144 GMP 0.87 6.4E-01
C00008 ADP 0.96 7.7E-01
C00002 ATP 0.74 1.1E-02
C00130 IMP 0.33 3.2E-01
C00035 GDP 0.94 5.4E-01
C00054 Adenosine 3',5'-bisphosphate 0.84 4.2E-01
C03794 N6-(1,2-Dicarboxyethyl)-AMP 0.49 1.4E-01
C00212 Adenosine 1.38 2.0E-01
C00262 Hypoxanthine 1.24 3.5E-01
C00385 Xanthine 1.68 5.7E-02
C00575 3'.5'-Cyclic AMP 0.71 1.1E-02
C00387 Guanosine 1.35 4.8E-01
C01367 3'-AMP 1.89 3.9E-01
C00942 3',5'-Cyclic GMP 0.57 2.2E-01
C00559 Deoxyadenosine 1.19 4.3E-01
Pyrimidine metabolism C00055 CMP 0.96 7.1E-01
C00029 UDP-glucose 0.87 6.1E-01
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C00380 Cytosine 1.33 2.4E-01
C00475 Cytidine 1.45 2.0E-02
C00299 Uridine 0.92 6.7E-01
C00106 Uracil 0.78 1.8E-01
C00015 UDP (Uridine 5'-diphosphate) 3.07 2.9E-01
C00105 UMP 1.43 6.0E-01
M00023 5'-CMP 242 3.9E-01
C00295 Orotate 1.64 4.1E-01
C02170 Methylmalonate 1.30 7.1E-01
C01013 Hydroxypropionic acid 1.17 7.3E-01
C02067 Pseudouridine 1.32 5.4E-01
C00178 Thymine 1.11 8.0E-01
C03451 (R)-S-Lactoylglutathione 0.79 2.5E-01
C03248 Acetylenedicarboxylate 1.28 4.3E-01
SphingoLipids C00346 Phosphoethanolamine 0.91 5.7E-01
C00319 D-Sphingosine 1.20 5.3E-01
Steroids C18043 Cholesterol sulfate 1.04 7.6E-01
C05141 Estriol 1.82 2.2E-01
C00762 Cortisone 1.69 4.5E-01
C01921 Glycocholate 1.27 3.7E-01
M00242 a-Muricholic acid 0.58 3.4E-02
M00243 B-Muricholic acid 0.66 2.8E-01
Cc03747 11o-Hydroxy Progesterone 0.51 2.1E-02
C00951 Estradiol 2.12 2.6E-01
C05463 Taurodeoxycholic acid 0.59 1.8E-01
C07880 Ursodeoxycholic acid, Ursodiol 0.81 7.1E-01
C04483 Deoxycholate 0.61 1.3E-01
C04042 20a-Hydroxyprogesterone 1.68 1.4E-01
MO00467 16-Epiestriol 1.69 4.5E-01
C00735 Cortisol 0.92 7.2E-01
C02140 Corticosterone 0.60 2.8E-01
C00535 Testosterone 2.12 2.7E-01
C08902 Hecogenin 1.40 2.5E-01
Sterol metabolism C00187 Cholesterol 1.02 6.9E-01
MO00216 CE(14:0) 1.60 1.4E-01
Cl11251 CE(16:0) 1.50 3.3E-01
MO00213 CE(18:0) 0.50 5.6E-01
C16868 Tauroursodeoxycholic acid 0.52 1.2E-01
C05464 Glycodeoxycholate 0.59 4.3E-02
C00695 Cholic acid 3.11 2.0E-01
C05290 19-Hydroxyandrostenedione 1.80 2.5E-01
Sugar C00221 beta-D-Glucose 0.60 2.1E-01
C01235 Galactinol 0.40 1.5E-01
C00645 N-Acetyl-D-Mannosamine 1.34 1.2E-01
C02013 Cellotetraose 0.26 3.0E-01
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C01835 Maltotriose 0.27 1.8E-01
C00243 Lactose 0.43 1.5E-01
C02045 L-Erythrulose 1.06 8.7E-01
C00121 D-Ribose 0.77 5.0E-01
C00962 B-D-Galactose 0.79 4.9E-01
C00794 D-Sorbitol 1.34 4.8E-01
C00333 D-Galacturonate 1.06 8.8E-01
C00392 D-Mannitol 1.90 4.3E-01
MO00234 Glucosamine 1.30 7.2E-01
C00208 Maltose 0.63 3.8E-01
Sugar metabolism C00357 N-acetylglucosamine 6-phosphate 0.75 8.8E-02
C00043 UDP-N-acetylglucosamine 0.43 3.2E-02
C00577 D-Glyceraldehyde 0.72 3.6E-01
C00128 CMP-N-acetylneuraminate 1.88 4.4E-01
Taurine and hypotaurine metabolism C00519 Hypotaurine 0.47 1.8E-01
C05123 Isethionate 1.18 7.9E-01
C05122 Taurocholate 1.54 3.1E-02
C01959 Taurocyamine 2.34 2.3E-01
Triacylglycerol S10023 TG(52:6) 0.29 4.3E-01
S10051 TG(58:10) 1.03 9.3E-01
S10035 TG(54:7) 0.32 4.3E-01
S10036 TG(54:7) 1.19 6.8E-01
S10009 TG(50:4) 0.12 3.8E-01
S10004 TG(48:3) 0.07 3.6E-01
S10033 TG(54:6) 0.27 4.2E-01
S10050 TG(56:8) 1.38 1.2E-01
S10061 TG(58:9) 0.90 7.9E-01
S10016 TG(51:4) 0.28 4.0E-01
S10048 TG(56:7) 0.81 6.9E-01
S10059 TG(58:8) 0.47 4.5E-01
S10034 TG(54:6) 1.14 6.6E-01
MO00399 TG(52:4) 0.84 7.2E-01
MO00401 TG(54:5) 0.36 4.2E-01
S10049 TG(56:7) 1.24 2.9E-01
S10014 TG(51:3) 0.16 3.7E-01
S10057 TG(58:7) 0.43 4.4E-01
S10021 TG(52:4) 0.53 4.9E-01
S10032 TG(54:5) 0.77 6.3E-01
S10047 TG(56:6) 0.67 5.3E-01
MO00402 TG(52:3) 0.77 6.1E-01
S10029 TG(54:4) 0.33 4.0E-01
S10046 TG(56:5) 1.19 5.7E-01
S10012 TG(51:2) 0.11 3.7E-01
MO00386 TG(50:1) 0.17 3.6E-01
MO00397 TG(52:2) 0.38 4.1E-01
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MO00339 TG(48:0) 0.13 3.5E-01
S10044 TG(56:4) 0.21 4.0E-01
S10010 TG(51:1) 0.08 3.7E-01
S10025 TG(53:2) 0.09 3.7E-01
S10055 TG(58:5) 0.72 4.9E-01
MO00384 TG(51:2) 1.43 5.6E-02
S10017 TG(52:1) 0.09 3.8E-01
MO00385 TG(50:0) 0.09 3.7E-01
S10027 TG(54:2) 0.11 3.8E-01
S10043 TG(56:3) 0.12 3.9E-01
MO00387 TG(54:1) 0.07 3.8E-01
S10053 TG(58:3) 0.09 3.9E-01
S10011 TG(51:1) 0.72 3.8E-01
MO00338 TG(54:0) 0.33 4.2E-01
Tryptophan metabolism C00328 L-Kynurenine 1.11 6.9E-01
Co01717 Kynurenic acid 1.21 6.5E-01
C02693 Indole-3-acetamide 0.86 2.7E-01
C02043 Indolelactic acid 0.71 3.9E-01
C08493 Indole-3-carboxaldehyde 2.26 2.9E-01
C00954 Indole acetate 0.58 3.2E-02
M00252 Indolepropionate 0.61 2.1E-02
C00780 Serotonin 1.84 4.3E-01
Unclassified M00260 5-Methylcytidine 1.58 3.0E-01
C01205 B-Aminoisobutyric acid 1.44 4.0E-01
C02979 Glycerol 2-phosphate 1.69 4.2E-01
MO00056 4-Amino-3-Hydroxybutyric acid 1.16 6.9E-01
MO00010 Ethylmalonic acid 0.60 8.3E-02
M00222 3-Furoic acid 0.79 5.1E-01
MO00073 Quinine 0.91 7.1E-01
C02512 L-3-Cyanoalanine 1.44 3.7E-01
M00250 3-Methoxytyrosine 1.55 3.7E-01
C01769 (S)-2-Acetoin 0.62 1.4E-02
MO00012 2-Hydroxyisobutyric acid 1.66 4.0E-01
C00571 Cyclohexylamine 1.41 3.7E-01
C03137 N-acetyl-D-tryptophan 1.77 3.8E-01
MO00015 1,4-Pregnadien-11 beta,17,21-triol-3-20- 1.74 3.6E-01
dione
Urea Cycle C00270 N-Acetylneuraminate 1.07 4.5E-01
C00077 L-Ornithine 0.93 5.9E-01
C00019 S-Adenosyl-L-Methionine 0.60 6.6E-02
C00334 4-Aminobutanoic acid 0.67 2.2E-01
C01035 4-Guanidinobutanoate 0.95 7.9E-01
C00300 Creatine 0.76 4.3E-01
C00213 Sarcosine 0.73 5.3E-01
C00327 L-Citrulline 1.30 4.1E-01
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C00086 Urea 2.35 4.5E-01
Valine, leucine and isoleucine C02612 Citramalic acid 1.55 4.5E-01
metabolism C00141 3-methyl-2-oxobutyric acid 1.48 5.0E-01
MO00013 beta-hydroxyisovaleric acid 1.51 4.6E-01
MO00304 N-Acetyl-DL-valine 0.92 5.7E-01
C00233 4-Methyl-2-oxopentanoate 1.05 8.4E-01
C02710 N-Acetyl-L-leucine 1.41 4.0E-01
B-Alanine metabolism C01262 Anserine 0.21 4.5E-01
C00099 beta-Alanine 1.48 3.9E-02
C02642 N-Carbamoyl-p-alanine 1.91 4.8E-01
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