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HERE R/
CE-TOFMS z HW IR ORBME 2 it L, BEh=i2 % 5,

FV RS AT ) u oA st (RREETIE, DT AV VoA 77 vy
— ] LRFRT D) IVEMESNTINE 2 RIKIZOWT, CE-TOFMS!' O b F 4 E— R, 7
=A - RICEDMEE T LTz, ARBTIE, HMT R#ME 71 77 U KO
Known-Unknown ©'—727 T A 77 VTG I NT-WEZH E LTI 21T 72, 2 OFER.
91 (WF A2 56, 7T=A235) OE—7RNEH Sz,
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3. MHRUAEX
31 #H
TV oA F Ty 7 aY—2C, AR 2RI LTz, £ 1IRT B HMT (22664
hiz,

=1 BHoER
AREE  HAREE
=5 o S S ¥ :
e s (mg) i (Cation) 8 (Anion) 8
A01-2 45.8 Control-W 1 1
B01-2 43.7 ErgoEgg-W 1 1

FHMT (o TR L7 fi

S RO AT R

3-2 piLER

PN EEEL & 2 fH% . HMT I CRlEF 2 BB L 72, 3k & 1,500 uL @ 50% 7 & k= K U /LK
WIR(vIV) (NESEEMEREIRE - 10 uM) Z R T = — 702 A, BHE T TR 2 v
THEA: (1,500 rpm, 120 0 x 1 [E]) U7z, AHERMREER . &0 (2,300 x g, 4°C, 5 493) #1172
k., EEAERINAHIEBT = —7 (Vv T 7 Y —MC PLHCC, HMT, #0074 /L ¥ —
= b 5kDa) (2400 uLX2 B LE -7z, izl (9,100 x g,4°C, 120 43) L., [R4LAiH
LR ZAT >, AR A HLE S, O 50 ul @ Milli-Q AKIZ¥EME L CHRIEICHE L 72,
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4. BE
KR CTIIITF A E— R, T=4F— FOMELE L FIRTEME I TITo 72, b
B =7 W, TR BT LT BIEICIEER 1R LIRS RIS TRIE 217 2 72,

Bt A M IE (DT A T—F)
e
Agilent CE-TOFMS system (Agilent Technologies 1) 3 &
Capillary: Fused silica capillary i.d. 50 pm % 80 cm

ME S
Run buffer: Cation Buffer Solution (p/n : H3301-1001)
Rinse buffer: Cation Buffer Solution (p/n : H3301-1001)
Sample injection: Pressure injection 50 mbar, 10 sec
CE voltage: Positive, 27 kV
MS ionization: ESI Positive
MS capillary voltage: 4,000 V
MS scan range: m/z 50-1,000
Sheath liquid: HMT Sheath Liquid (p/n : H3301-1020)

f2A A AMREE (7= F— 1)
e
Agilent CE-TOFMS system (Agilent Technologies f:) 1 51
Capillary: Fused silica capillary i.d. 50 pm % 80 cm

e S A
Run buffer: Anion Buffer Solution (p/n : H3302-1021)
Rinse buffer: Anion Buffer Solution (p/n : H3302-1021)
Sample injection: Pressure injection 50 mbar, 25 sec
CE voltage: Positive, 30 kV
MS ionization: ESI Negative
MS capillary voltage: 3,500 V
MS scan range: m/z 50-1,000
Sheath liquid: HMT Sheath Liquid (p/n : H3301-1020)
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Bk (mfz). B— 7 HfE, VkEIRFH (Migration time: MT) Z1%7-, & b7z v — 7 HKHE
TR 2 AW CHRTEREEICAR L, £/, 2607 —Z X Na' R KR 807
XY NAFUO, WK, BT V=T LR EDT T T A N T BEENTNWDHDT,
NSO TREEEA AU ERIRLEZ, UL, WERBRNRTZ 7 N7 T 7 A M BT
T D0, TRCEHET DI LI TCERholz, BEALLE—ZIZ20 T, mz & MT
Dz L L1, FREEOE—27 ORE - B E1T- T,

BB — 27 OmEEE
WNEMZEME O HFEE X &

AR EREE =

5-2 EHAHMERER

mHEh/lce—21Zx LT mz & MT OfE%x % &1 HMT (R&EME 714 7 7 U KD
Known-Unknown 74 7 7 VIZEERINT-L2WE L ORE. M¥E%E1T->7-, Known-Unknown
E'— 27 OFFEMIZ OV TIE Appendix EEHIR T, BBRO 72O DFFFRZET MT T + 0.5 min,
m/z TIE £ 10 ppm® & L7z, 728, BEMPKVIADT, #Eko v — 7 I12F—ofEdEn
DG ENTHGEIE, BEE5 L TRIE LT,

B R (ppm) =

5-3 MERBILEVOEE
R BAEHE A O N TN 24T > T2, BRERIINEEEYZE I X 0 f1E L7 2 — 7 Mk
R AT T 100 pM O — ik (NEEHEY ' 200 pM) & L CIREAZF I L7,

5-4 KSEBBOEE

REEEET — F ORI~ -~ 7~ DRl 2 Fhfi U 7z, AEHHRREE O R 121X, VANTED
(Visualization and Analysis of Networks containing Experimental Data) ¥ % H 7=, il i 7214%
HWEOLFNT, —# HMT L&MW T — 2 N— A LIZRR DMEHE VT2, i, A
TR IT E b TR SN TolER 2 ITER L T 5,
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- EEOANBTCHEBICET ARG ERB L A4 R0 LBARBRT 42 @BHEl %

- BITREROBIET— 2 (LR TA2RO—LBITRABRAET—421 (Windows Excel =)

BTFRICET 5 CERN

CO-RICEMBLTHYFET, TUOTHACEEL,

[CRBENTEYET. 774 IREICEALT MEHRE) 2CSRBOLEIARAESL, )

6-1 XA EMERER

PR Z9VWT CE-TOEMS (2 & % A Z R v — MMM 24T > 720 HMT REE 14 75 U K&
Y Known-Unknown 7 A 7 Z VT8GR S NT2WE D m/z e XMT OfENS 91 (T4 56, 7
= 35) =2 b S B Sz (R2), ThHIZoWTE, BRI 3 5 =2
LT A NEBRT D EICEVHERTHZENTE D,

6-2 FHMELE
BERLE DIV AENT- 91 B — 27 2T, B REDO RS e 0 B 2 F240i L7 (3
2),

6-3 WRKBILEVDOEE
SRIHEHEEMD Y B, R ENT-45 (WF A2 33, 7= 12) WEOE— 7122\ T
FTEREZHEHLE (3),

-

RITFER K ICHTEER

-E—Y IDIE. AIEE—FOBEXFLERBLESTERIN, IRE—IMC (AFAF ).
A(T7=F2).N (RAT4 ). P (ROT47) E—FTHRESINZELEZRLET,

- HMTDB 1%, ®HEE—9 O m/z EHBHEER (MT/RT). £Emizh o&BT—2~X—X
ICEBEL. fohZ@Hteme s T—32~A—XIDERLET,
HEE—Y OREBEHNEIL TV DHEF. °C Abfk( 4V E—9 E@AxgELT
WET, (ZREE—IHPHLBEIE. RTORESHICEHSINET.)

- E—V DOEHE (Relative Area) (. BRHEE—/ E@iEEZE NIMZEME KU HBET
fHIEL1=%fE% R LEJ ., N.D. (Not Detected) I[FBRHBRAUTTHo=ZEERLET,

- Comparative analysis (REDERS) (FIEE SN 2 BEOLEBEREREZRLET,
N.A. (Not Available) IXIBHRARBICE Y EHRATH -2 EERLET,
Ratio : 2 HMIOBREEFHIOLZRLET, HREOEAZSF. AlAlzHBELT

EHL., <1 R 1< [E, —HDOHETIIREBRRUTTH - EERLET,

p-value : t-H%ED p fE & ZDEFEFE (* <0.05, ** <0.01, ** <0.001) #R~LZET,

BE. BHBOFHEMISOVTIE TA2RO—LBFHBRT —28BHRE] 2ZSBIES,




K2 FALAEMARYRATA-KEYE (E0 1)

HMT DB ' Relative Area Comparative Analysis
Control-W | ErgoEgg-W Ratio T
b Compound name ErgoEgg-W
A01-2 B01-2 Vs
Control-W
C_0014  1-Pyrroline 5-carboxylic acid 2.6E-05 2.4E-05 0.9
C_0017  3-Amino-2-piperidone N.D. 2.4E-05 1<
A_0007  3-Hydroxybutyric acid 1.0E-04 1.0E-04 1.0
4-Methyl-2-oxovaleric acid
A 0013 3-Meth§|—2-oxovaleric acid 58605 6.98-05 12
A_0012  5-Oxoproline 1.3E-04 1.1E-04 0.8
C_0069 Adenosine 2.8E-05 1.7E-05 0.6
ADP-glucose
A_0073 GDP-?ucose 48E-05  55E-05 1.1
C_0006 Ala 2.9E-04 3.2E-04 1.1
C_0050 Arg 5.1E-04 5.9E-04 1.2
C_0072 Argininosuccinic acid 3.9E-05 6.1E-05 1.6
C_0031 Asn 6.5E-05 8.5E-05 1.3
C_0033 Asp 23E-04 2.0E-04 0.9
C_0020 Betaine 1.5E-03 1.6E-03 1.0
C_0010 Choline 1.5E-03 1.4E-03 0.9
A 0025  cis-Aconitic acid 6.3E-05 6.4E-05 1.0
A_0030 Citric acid 3.2E-03 2.8E-03 0.9
C_0028 Creatine 1.0E-03 1.1E-03 1.1
C_0015 Creatinine 4.4E-05 7.2E-05 16
C_0063 Cystine 9.4E-05 8.2E-05 0.9
C_0012 Cytosine 9.9E-06 3.9E-05 819
C_0067 Dyphylline 8.8E-04 7.3E-04 0.8
C_0062 Ergothioneine N.D. 7.5E-05 1<
A 0041 Fructose 6-phosphate 1.5E-04 9.3E-05 0.6
C_0052 gij’izﬁ:ﬁ:e 64E-05 & 6.4E-05 1.0
GDP-glucose
A 0074 GDP-mannose 1.0E-03 1.3E-03 1.3
GDP-galactose
C_0040 GIn 1.9E-04 2.3E-04 1.2
C_0042 Glu 6.5E-04 8.1E-04 12
A_0033  Gluconic acid 2.9E-05 3.4E-05 1.2
A 0032 Sﬁiﬁiﬂr"(lﬁ.ic;‘i. ” 35E-05 | 2.3E-05 0.7
C_0002 Gly 1.4E-04 1.5E-04 1.1
C_0007 Glycerol 2.2E-03 1.9E-03 0.9
A_0024  Glycerol 3-phosphate 4.0E-05 3.2E-05 0.8
C_0068 Glycerophosphocholine 4.2E-04 4.2E-04 1.0
A_0054 GMP 2.3E-05 1.3E-05 0.6
C_0045 Guanine 2.5E-05 2.6E-05 1.0
C_0071 Guanosine 6.5E-04 3.3E-04 0.5
A_0010 Hexanoic acid 3.4E-05 N.D. <1
C_0047 His 1.4E-04 1.6E-04 1.1
C_0035 Hypoxanthine 1.6E-04 2.0E-04 1.2
C_0029 lle 1.1E-03 1.2E-03 1.1
C_0070 Inosine 3.5E-04 3.2E-04 0.9
A 0004  ISobutyric acid 18E-05 = ND. <
Butyric acid
A_0031 Isocitric acid 1.3E-04 1.4E-04 1.1
A_0005  Lactic acid 5.4E-03 4.1E-03 0.8
A 0035 Lauric acid 1.1E-04 1.5E-04 14
C_0030 Leu 4.9E-03 5.0E-03 1.0
C_0041 Lys 7.0E-05 1.6E-04 22
A_0014  Malic acid 1.1E-04 1.8E-04 1.7
C_0043 Met 3.7E-04 4.3E-04 1.2
C_0048 Methionine sulfoxide 1.7E-05 N.D. <1
C_0016  Muscimol 1.3E-05 1.8E-05 14
C_0008 N,N-Dimethylglycine 46E-05 = 6.2E-05 13
A 0026 N-Acetylaspartic acid 8.7E-05 9.8E-05 1.1
N-Acetylgalactosamine
C_0060 N-Acetylmannosamine 1.0E-03 6.1E-04 0.6
N-Acetylglucosamine
A 0045 N-Acetylneuraminic acid 2.1E-05 2.7E-05 1.3
A_0077 NAD* 6.2E-05 8.1E-05 1.3
A 0078 NADH N.D. 1.6E-05 1<
C_0025 Nicotinamide 4.5E-05 6.4E-05 14
C_0057  O-Acetylcarnitine 8.3E-05 1.0E-04 12
A 0016 Octanoic acid 2.9E-05 N.D. <1

IDEREE—FDEXFLELES, LY, CEAFAVE—F, ALTZFVE—FERT .
N.D.: Not Detected. f2ifrt& THHH%. MEHMAU T THo1=.

N.A: Not Available. S HE THEN. F—5FRDIHEFFETH1=,

TRIE—y DMz EMTHBLHMT 7 —8A—Z [CRALEL h - RE L AMERT .
T2BMOBRMTIEDIE, #EESBLLTEHLTLS,

Compound name©y—h (RIE) LTL 5,
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®2 FALAEVARYRATA-KEYVE (£02)

HMT DB T Relative Area Comparative Analysis
Control-W | ErgoEgg-W Ratio 1
b Compound name ErgoEgg-W
A01-2 B01-2 vs
Control-W
C_0032  Ornithine 2.4E-05 1.8E-05 0.8
p-Toluic acid
A 0015 m-Toluic acid 1.4E-04 1.2E-04 0.9
o-Toluic acid
A 0036 Pantothenic acid 9.8E-05 1.2E-04 12
A_0018  Pelargonic acid 8.4E-05 5.8E-05 0.7
C_0049 Phe 2.9E-03 3.3E-03 1.1
C_0055 Phosphorylcholine 9.8E-05 1.1E-04 1.1
C_0018 Pro 5.2E-04 5.3E-04 1.0
C_0076  Riboflavin 2.3E-04 2.4E-04 1.1
C_0011  Ser 3.2E-04 2.9E-04 0.9
C_0038 Stachydrine 1.4E-03 1.2E-03 0.8
C_0053 Theobromine 4.4E-04 5.3E-04 1.2
C_0022 Thr 1.8E-04 2.3E-04 1.3
C_0044 Triethanolamine 3.9E-05 3.9E-05 1.0
C_0058 Trp 3.3E-04 3.2E-04 1.0
C_0054 Tyr 6.0E-04 5.5E-04 0.9
UDP-glucose
A_0071 UDP-galactose 2.1E-05 3.4E-05 1.6
A_0072  UDP-glucuronic acid 2.7E-05 6.1E-05 23
UDP-N-acetylgalactosamine-1
A 0075 UDP-N—acet;’I'glucosamineJ 5.78-05 7.08-05 2
UDP-N-acetylgalactosamine-2
A 0076 UDP-N—acet;’I'glucosamine-Z 1.28-04 21804 e
A_0048 UMP 9.7E-05 6.2E-05 0.6
C_0013  Uracil 6.4E-05 3.7E-05 0.6
C_0001 Urea 1.1E-02 1.3E-02 1.1
A 0021  Uric acid 7.9E-04 9.5E-04 1.2
C_0066 Uridine 7.6E-04 4.9E-04 0.6
C_0019 Val 8.2E-04 9.5E-04 1.2
A_0019  XA0012 1.5E-05 1.2E-05 0.8
A 0029 XA0017 4.7E-05 3.9E-05 0.8
A_0037  XA0027 6.7E-05 4.8E-05 0.7
C_0046 Xanthine 2.0E-04 1.8E-04 0.9
C_0059 XCO0061 2.2E-05 2.1E-05 0.9
C_0073 XC0120 6.2E-05 8.2E-05 1.3

DEHEE—FOBEXFLALESHNLLY, CRAFFLE—F AL7 =4V E—FERT,

N.D.: Not Detected. f2#7 5 R TH A4, RHBBFLUT THo1=,
N.A:NotAvailable. 5 HR TH A, T—4FEDFOHHEFRATHo1=,

VRHE—2 Om/z EMTASHMTF —5R—2

alLELhBRMIEENETT .

T2HMORETIEOLE, #EESBELTHEHELTOS,

Compound name )/ —h (RIE) LTL 5.

10

ORIGH-HMT-002



&3 HRABLEVOEE (£D 1)

Concentration (nmol/g)
Control-W | ErgoEgg-W

D Metabolite

A01-2 B01-2
A 0006 2-Hydroxybutyric acid N.D. N.D.
A 0017  2-Oxoglutaric acid N.D. N.D.
A 0009 2-Oxoisovaleric acid N.D. N.D.
A 0027 2-Phosphoglyceric acid N.D. N.D.
A 0007  3-Hydroxybutyric acid 6.5 6.6
A 0028 3-Phosphoglyceric acid N.D. N.D.
A 0043  6-Phosphogluconic acid N.D. N.D.
A 0060 Acetyl CoA divalent N.D. N.D.
C_0034 Adenine N.D. N.D.
C_0069 Adenosine 0.3 0.2
A 0062 ADP N.D. N.D.
C_0006 Ala 4.3 4.7
A 0052 AMP N.D. N.D.
C_0036 Anthranilic acid N.D. N.D.
C_0050 Arg 6.1 71
C_0031 Asn 12 1.6
C_0033 Asp 4.0 3.6
A 0069 ATP N.D. N.D.
C_0020 Betaine 17 18
C_0023 Betaine aldehyde_+H,0 N.D. N.D.
A 0049 cAMP N.D. N.D.
C_0061 Carnosine N.D. N.D.
A 0058 CDP N.D. N.D.
A 0051 cGMP N.D. N.D.
C_0010 Choline 15 14
A 0025 cis-Aconitic acid 1.5 1.5
A 0030 Citric acid 102 90
C_0051 Citrulline N.D. N.D.
A 0047 CMP N.D. N.D.
A 0055 CoA divalent N.D. N.D.
C_0028 Creatine 10 11
C_0015 Creatinine 0.6 0.9
A 0066 CTP N.D. N.D.
C_0024 Cys N.D. N.D.
C_0065 Cytidine N.D. N.D.
C_0012 Cytosine 0.2 0.7
A 0068 dATP N.D. N.D.
A 0064 dCTP N.D. N.D.
A 0022 Dihydroxyacetone phosphate N.D. N.D.
A 0057 dTDP N.D. N.D.
A 0046 dTMP N.D. N.D.
A 0065 dTTP N.D. N.D.
A 0034 Erythrose 4-phosphate N.D. N.D.
A 0050 Fructose 1,6-diphosphate N.D. N.D.
A 0041 Fructose 6-phosphate 8.8 5.3
A 0008 Fumaric acid N.D. N.D.
C_0009 GABA N.D. N.D.
A 0063 GDP N.D. N.D.
C_0040 GiIn 33 4.0
C_0042 Glu 13 16
A 0033 Gluconic acid 13 15
A 0040 Glucose 1-phosphate N.D. N.D.
A 0042 Glucose 6-phosphate N.D. N.D.
C_0075 Glutathione (GSH) N.D. N.D.
C_0074 Glutathione (GSSG)_divalent N.D. N.D.
C_0002 Gly 3.9 42
A 0023 Glyceraldehyde 3-phosphate N.D. N.D.
A 0024 Glycerol 3-phosphate 29 23
A 0002 Glycolic acid N.D. N.D.
A 0001 Glyoxylic acid N.D. N.D.

DA EE—FOBEXFLELESHOLY, CIIHFALE—R, AZT =4 E—FEFRT .

N.D.:Not Detected. @it R THHM. BHBRUTTHo12,

N.A:Not Available. St HHER THH . F—4FRO=HHEFA TH 1=,
Compound name Ty —h (RIE) LTL\3.
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&3 HRABLEVOEE (£D2)

Concentration (nmol/g)
Control-W | ErgoEgg-W

D Metabolite

A01-2 B01-2
A 0054 GMP 1.3 0.8
A 0070 GTP N.D. N.D.
C_0045 Guanine 04 0.5
C_0071 Guanosine 7.7 4.0
C_0047 His 19 2.1
C_0021 Homoserine N.D. N.D.
C_0027 Hydroxyproline N.D. N.D.
C_0035 Hypoxanthine 34 4.2
C_0029 lle 6.3 7.2
A 0053 IMP N.D. N.D.
C_0070 Inosine 5.7 5.2
A 0031 Isocitric acid 3.6 4.1
A 0005 Lactic acid 327 252
C_0030 Leu 27 28
C_0041 Lys 1.2 2.7
A 0014  Malic acid 33 55
A 0061 Malonyl CoA_divalent N.D. N.D.
C_0043 Met 42 4.9
C_0008 N,N-Dimethylglycine 0.6 0.8
A 0077 NAD* 3.6 4.6
A 0079 NADP* N.D. N.D.
C_0032 Ornithine 0.3 0.3
C_0049 Phe 21 24
A 0020 Phosphoenolpyruvic acid N.D. N.D.
C_0018 Pro 54 55
A 0056 PRPP N.D. N.D.
C_0003 Putrescine N.D. N.D.
A 0003 Pyruvic acid N.D. N.D.
A 0038 Ribose 5-phosphate N.D. N.D.
A 0039 Ribulose 5-phosphate N.D. N.D.
C_0077  S-Adenosylmethionine N.D. N.D.
C_0005 Sarcosine N.D. N.D.
A 0044 Sedoheptulose 7-phosphate N.D. N.D.
C_0011 Ser 5.8 52
C_0039 Spermidine N.D. N.D.
C_0056 Spermine N.D. N.D.
A 0011  Succinic acid N.D. N.D.
C_0022 Thr 28 3.6
C_0064 Thymidine N.D. N.D.
C_0026 Thymine N.D. N.D.
C_0058 Trp 3.8 37
C_0054 Tyr 7.2 6.6
C_0037 Tyramine N.D. N.D.
A 0059 UDP N.D. N.D.
A 0048 UMP 4.9 3.1
C_0013  Uracil 55 3.2
C_0066 Uridine 38 25
A 0067 UTP N.D. N.D.
C_0019 Val 71 82
C_0004 B-Ala N.D. N.D.

DEHEE—FOBEXFLBLESHOLY, CERAFAVE—F ALTZFVE—FETRT .

N.D.: Not Detected. g4 R THEM. BHBRUTF THo1=.

N.A:Not Available. $t SRR THHM . F—4TFROIHIHERAThoT,
Compound name &y —F (KIE) LTL 5,

12
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~ Suger metabolism
Glucuronic acid

{=] Phytic acid

L

Thymine Thymidine
[y | oy |
L)

ORIGH-HMT-002

UDP-Glc Myoinositol 1-phosphate
Myainositol 3-phosphate

TDP-Glc

Nucleotide sugear
GIP[= 7/ AmiNo sugar

GleNAc-P
calffy Glucosamine m
GDP-fucose 1~ Glo-6P []

Glucosaminic acid

ManNAc
GDP-Man [i]

NACGIcNP  GleNAc UDP-GIcNAC

Branched Chain Fatty Acids

dTDP  dTTP
8

] Cytidine

AICAR

e[ ]
Man1P (=] oM

Methylmalonic acid [+-]
- [ Pentose
an Phospheote
Pothw,
Clycolysis / &
Clyconeogenesis

5-Hydroxylysine

Trimethyllysine.
@ 1,3-DPG A~ Nicotinamide
' Cornitine metabolism
Diphosphogly
Actinine Carnitine
ALCAR

(]
ID G3p

Glycerolipid

2-Aminoadipic acid
= -

Pipecolic acid

2-0x0adipic acid

[-] 1-Methylnicotinamide

Tryptamine

IDP P diTP
B—08 O

[JacTP
|]i| xantine

Uric acid

(=] indoleacetaldehyde

5-Hydroxy-IAA
5-MIAA =

Melatonin

2
Glutaryl-CoA
Saccharopine [} Lys

Kynurenic acid  Kynurenine

Lactic acid E

S-Lactoylglutathione

FMethoxytyramine

Malic acid

Oxaloacetic acid

Citric acid

(] smoT

DHPG MHPG

renaline

Dopamine

TCA cucle
Fumaric acid -]

DAP

ccinic acid 2-0G

SucCoA

Allantoic acid
Succinic semialdehyde (=]

Nitric oxide

Urea cycle

Ornithine
GSH []

N-AcOrn

Camosine

@

Noradrenaliqe

[:=) Normetanephrine

[2] Phenylethylamine

Phenaceturic acid

Acetanilide

Cysteic acid

Cysteamine
i |

&

Putrescing

EE Guanidoacetic acid
Creatine (=]
Phosphocreatine Porphobilinogen [-]

Taurine =

[

GPCho
Ergothioneine

3-Methylhistidine

E1 REAEMEOEREE

Control-W (# ) . ErgoEgg-W (1) DXt mi&{E% K9 . N.D. : Not Detected.

Lecith
ML eetn . . BL .E
1-Methylhistamine

r omino acids

hionine | Hypotaurine

Taurocyamine

Taurocholic acid

Blle ocids
=] Cholic acid

[—

Glycocholic acid

HMT KEMESATSVICBRIATLSREVEDSL RRBR TRESN Y EERBERRICHBEIL, V5713 EMLIEIC

14



ORIGH-HMT-002

Glc-6P  GlucosamineGlucosaminic acid

Glucose
1P B &) @
Gal1P
GDP-N]:gcose (=) [<) NACGICNP AMiNosugoars
UDP-Glce
ManNAc UDP-GIcNAc
GIcNAC [+
GDP-Man ] GlcNAc-P
G6P j\ NeuNAc —) CMP-NeuNAc
Man1P ]
Nuclegtidesugors D-F1P [ 6-PG Ru5P Pentose
- - Phosphate
Man6P [r}————— — Pathway
F6P I D
EE UDP-GIcA N
(=) E4P
F1,6P )
HAP =|X5P
Glucuronic acid GA 1/ v (=}
Diphosphoglycerate S7P
b 1,3-DPG
Energy carriers
In = £)3.pG ADP [T ——— () ATP
Glyceric acid
G3P
3-HBA Clycolysis / (J)2-PG NAD+ I D D NADH
I D Ulyconeogenesis —
] PEP
Ketonbooy M| [~ .7 = NADP+ [:}¢«—————{-<) NADPH
: Pyruvic acid
Acetoaceticaci~__ i = | I D Lactic acid
s
\,— AcCoA
(=} () CoA
Malonyl-CoA A
P . Citric acid
[IE cis-Aconitic acid
Malic acid I :| Oxaloacetic acid I
TCA cucle |_ Isocitric acid
Arg I |:|
Fumaric acid

! r—/ — I D Glu
ey [l
Succinic acid SucCoA 2-0G

2 KEMBEOREE (hibkHRRE)
HMT REMESAITSVICERGINTOAREVEDS S ARB CTRESN-MELZRBBRICHE L. F 57 ENSIEIC
Control-W (#% ) . ErgoEgg-W (8 ) DX EF&{E% R ¥ . N.D. : Not Detected.
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ORIGH-HMT-002

Pyruvic acid . .
I D Fumaric acid |

Ala

o (=) spermine
Malic acid

Central Carbon
metabolism

2-0G [za}———[x] Succinic aci Spermidine -]

Lactic acid

Succinic sgmialdehyde N-Formyl aspartic acid

S-Lactoylglutathione[] N-Acetylputresci
-Acetylputrescine

Clutathione metabolism N-Acetylaspartic acid

Putrescine ﬁ

Asn

I D DAP
ArgSuccinate

g-Glu-Cys GABA ]

g =
GSSG Asp
Cys Cys-G

Gly

Anserine|:
His \\
Urocanic acid
(-]

Carnosine[=}——— I D

4-Acetamidobutanoic acid

Polyamine
metabolism

Carbamoyl-P

Creotine
metabolism

I D Creatine
Guanidoacetic acid

Urea cucle
3-Methylhistidine [+

N-AcGlu
1-Methylhistamine [v2]

Oxoproline

[>] Phosphocreatine
4-GBA

Ifnidazole-4-acetic acid BrO
P5C I D I D (=} (=) cis-Hydroxyproline nil Creatinine
MIA ] == 1) Hydroxyproline

3 KAMEORRR (RREREEEET S/ BROKH)

HMT REMESAITSVICBRINTOIRBVEDSS . KRR THRESN-MEZRBERRICEBL-, F 57X EMSIEIC
Control-W (# ) . ErgoEgg-W (2 ) DX E#&{E% R Y . N.D. : Not Detected.
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ORIGH-HMT-002

f Am e Keton body metabolism
Pipecolic acid d 2] Propionic acid
2-Aminoadipic acid Glutaryl-CoA Acetoacetic acid
o} = m 3-HBA Isobutyryl-CoA
2-Oxoadipic acid
Malonyl-CoA
L— B Lys HMG-CoA [= 3 = & B
Saccharopine AAcCoA AcCoA Propanoyl-CoA Methylmalonic acid
ALCAR
Actinine Carnitine 2-HBA Cystine
[ D \
i i Sulfur Cysteinesulfinic acid

aMmino ocid

Cernjtine metbolism
i metabolism

2-Oxobutyric acid

5-Hydroxylysine

Trimethyllysine KMTB 2]
Cys
Met
DHAP GAP SAM
2] I D - ) Cysteic acid
= (] () Cystathionine Hypotaurine
Methulation cucle
Sugor Taurocyamine

1,3-DPG

-] Cysteamine

metBbolism ! m! Taurine [t}———=)
SAHC Homocysteine
Glyceric acid
t} Lo {=} l! D Ser
3-PG
3PSer —)
Taurocholic acid
G3P Glycolic acid[] Thr

[2] Cholic acid

Gly
BTL
S MI-ale 2
Sarcosine = Glycocholic acid
Betaine DMG
{=} Phosphorylcholine
Lecithin  cppegrofine ID PR O——)s5Aa Blle ocio
Porphobilinogen metabolism

Choline metabolism

B4 KHYEOERE RERBHET I/ BOKE)

HMT KEMESATIVICERINTOIREAYVEDSL . KR THRESN - EEZRBHBRICEBL-, 357X EMLIEIC
Control-W (# ) . ErgoEgg-W (£ ) DXt EiEE% R 9 . N.D. : Not Detected.
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3-Methoxyanthranilic acic[-) =) Indoleacetaldehyde

Xanthurenic acid 5-Hydroxy-IAA
2-Aminophenol|] () 5-MIAA
() (2] Tryptamine

Quinolinic acid[:] 2] 3-OHAA Indole-3-acetic acid Aromatic gmino acid
metabolis

ilic acid

P4

Methyltryptamine

-] Melatonin | N-Methylserotonin
la

A
Bronced-chain

Anthral
I D m|
3-OHKY
amino acid (BCAA) oS
metabolism

Pretonine
B—o Bl—o—F—oswor
Val lle Leu Kynurenic acid Kynurenine Serotonin

@ 1l Wl

3-Methoxytyramine  DHPG MHPG
2-KIV  2K3MVA

4-Hydroxyphenylacetaldehyde /
Adrenaline
]

4-HPAA [=]
PpOpamine  Noradrenaline

[:2) 2-Oxoleucine

3-Methylcrptonyl-CoA N-Methyltyramine

ND.

Propainoyl-CoAE-Dv
=] Normetanephrine

Isobutyry-GoA

3-Aminoisobutyric acid

T3] Phe
Phenylethylamine
105

\ Phenaceturic acid

Propionic acid

=] 3,5-DI-Tyr [F——=)2-HPAA
Methylmalonic acid  b-Lactate HPP Acetanilide Phenylpyruvate

B 5 KEHMEOERR (DKET7 /B, FETET S/ BOKE)
HMT KEMESATIVICERINTOOIRBAVEDSL . AR THRESN - EZRBHBRICEBL-, J357XENLIEIC
Control-W (# ) . ErgoEgg-W (8 ) DXt EHE{EZ R 9 . N.D. : Not Detected.
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Propanoyl-CoA 3-Aminoisobutyric acid Thymine
3-Ureidopropionic acid Dihydrouracil dTMP dTDP
b-Ala i) =} (-} (-} (=) dTTP
Thymidine
CDP CMP  Cytidine dCyt
CTP [

o )

ND.

UDP UMP Uracil

-1 |

UTP [ (-}
dUri
Orotic acid
3 (=} - Uridine
Carbamoyl-Asp Dihydroorotic acid Orotidine5'P Purimidine metabolism
Purine metabolism
— dIMP [e}————{=] dITP
PRPP AICAR
Succinyl AMP iMP IDP
(— = o, Jirp

AppppA

Guanosine

GMP

ADP -] Adenine () GDP
»] XMP
=7 ]dGuanosine
dADP [ (=} (=} I 0. 2] dGDP
dAMP dAdenosine Xanthdgine —

dATP (-]

Hypoxanthine‘l D

6 KEHYMEDNERE (KBROKH)

HMT REMBESAITSVICERGINTOAREVEDSS . ARB CTRESN-PELRBBRICHEE L. F 57 ENSIEIC
Control-W (# ) . ErgoEgg-W (18 ) DX EF&{E% K'Y . N.D. : Not Detected.

I J Uric acid

Xanthine
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Nicotinamide metabolism NAD+ NADH

NicRN | ;L'_\ Deamido-NAD

R5P ADP-Rib \ / NADP+ NADPH

1-Methylnicotinamide[:-} I D =}
LMY Nicotinic acid

Nicotinamide L )
[2) Quinalinic acid

Riboflavin metabolism
FAD
Dimethylbenzimidazole|] ] FADH2

Rlboﬂavm‘l D Fv ® FMNH2 Folote

metabolism

CoA metbolism

5-MTHF
THF
b-Ala I Pantothenic acid
Cys [} : o, (-} (=] Folic acid  Dihydrofolic acid

Dephospho-CoA Co AcCoA

Biotin & Thiamine

Vitamin BE metabolism
metabolism

Biotin
Pyridoxal PLP o
Desth|ob|0t|n m ................. m
Pyridoxine[-} [} B o o

TMP ThPP

4-Pyridoxic acid Pyridoxamine  Pyridoxamine-P
Thiamine ]
Thiamine triphosphate
.................. Ascorbate 2-sulfate

Ascorbate 2-glucoside ............................ ........

Vitamin C metabolism

X7 REAMEOEER (HEROKH)

HMT REMESAITSVICBRINTOIRBVEDSS . AR THRESN-MEZRBEERICEBL-, F 37X ENSIEIC
Control-W (# ) . ErgoEgg-W (1) 08Xt mi&{E#% K9 . N.D. : Not Detected.
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11 In

i faa.e

2-Oxoleucine  3-Amino-2-piperidone ADP-Glc Butyric acid Cytosine Dyphylline Galactosamine ~ Galacturonic acid
2K3MVA GDP-fucose Isobutyric acid Glucosamine  Glucuronic acid
GDP-Man GleNA Gluconic acid Glycerol Hexanoic acid Lauric acid m-Toluic acid Methionine sulfoxide
GDP-galactose ManNAc o-Toluic acid
GDP-glucose N i p-Toluic acid

Muscimol Octanoic acid  Pelargonic acid  Stachydrine Theobromine  Triethanolamine UDP-Gal RS e
UDP-Glc

unP.Nacatyigalactosarine 2 XA0012 XA0017 XA0027 XC0061 XC0120

UDP-N-acetylglucosamine-2

X 8 KB BRICHE S WG, >-REYME
HMT REMESAITIVICERINTLEHA, REBEICHBEIAGEN > YEETRT . ST EENSIEIZ Control-W (&) .
ErgoEgg-W () DX EEEERT .
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~ TSEER ~

KEGG A B2 / HMDB #1138
BRATORILIFZFAILDRE S — FIZIE TKEGG BR8] XU THMDB ¥t 5581 AUk
SNTHBYFET, hiF, ET—FIR—R[ZEHFIN-RBBRBRUEMEHEECEL E DW= 2EE
HEEZRLEIOTHY.,. EHOZLLABON-RHRE - HEFIERT S LETITERWETE
ER

E FMEETORBMENDOFEED R
WSO DEFEELRRFMWICEALTIEZ., 2HNERBEYW T —2X—XTHS The Human
Metabolome Database (HMDB: http://www.hmdb.ca/)|IZFE#ET—2 NFESAhTHEY FT,

1. web R— < FE#0 Search box [ZH&RDXEMBZE AN
2. Normal Concentrations MIEHE ##E:2 (Mi&k. CSF., #EE., ER., R4 EDFR)

CHELDYA FOT—REZCHRVEECEIY FO—ILEORBVEDNBDA A —DEES
KERATWEEFANERVWFETOT, TERACESL,

R#MET—4 A—R Metaboard
HMT O iEfEfE CRRAW WV a—Y—KRAIC. REYMET —IR—XZ2/HLTEYET,
FERJVEOBE. RERK. REHEE. 2 FHEREE. BABROBRICBERITL LTS
BHREEHTTHRWETET,
TEDOURL KUY A FZBBILTLVZE, BEINZID. NRT—FEZAALESLY,

URL . http://humanmetabolome.com/metaboard/

ID : meta
INATJ— K : board

MeTaBoaro

wilanr WaTaRaRromi, FAg
! I' . L “ 144 I
L4t 1R L :
VLTS

Shitwn Lint 5 ALL Wotib

FO - THRTS

2-Phosphoglyceric acid
| Blyceraldehyde 3-phosphate NAD(H)
GTP ATP dATP UTP CTP dTTP dCTP

W

Libe s R
GDP ADP Malonyl CoA Acetyl CoA AT
UDP CDP dTDP PRPP CoA NADP(H) GMP , ,cpP.5 |

THA AMP ANMA Faocabkasa
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Appendix 1-1. {HFHZEEDOER

ORIGH-HMT-002

Candidates’

Pathway Label*

Pathway Index®

1,3-Diaminopropane
1-Methyl-4-imidazoleacetic acid
1-Methylhistamine
1-Methylnicotinamide
1-Pyrroline 5-carboxylic acid
2,3-Diphosphoglyceric acid
2,5-Dihydroxybenzoic acid
2-Aminoadipic acid
2'-Deoxyadenosine
2'-Deoxycytidine
2'-Deoxyguanosine
2'-Deoxyuridine
2-Hydroxybutyric acid
2-Oxoadipic acid
2-Oxobutyric acid
2-Oxoglutaric acid
2-Oxoisovaleric acid
2-Phenylethylamine
2-Phosphoglyceric acid
3,3',5-Triiodothyronine
3,4-Dihydroxyphenylglycol
3,5-Diiodotyrosine
3-Aminoisobutyric acid
3'-Dephospho CoA
3-Hydroxyanthranilic acid
3-Hydroxybutyric acid
3-Hydroxykynurenine
3-Hydroxypropionic acid
3-lodotyrosine
3-Methoxy-4-hydroxyphenylethyleneglycol
3-Methoxyanthranilic acid
3-Methoxytyramine
3-Methyl-2-oxovaleric acid
3-Methylcrotonyl CoA_divalent
3-Methylhistidine
3-Phosphoglyceric acid
3-Ureidopropionic acid
4-Acetamidobutanoic acid
4-Guanidinobutyric acid
4-Hydroxyphenylacetaldehyde
4-Methyl-2-oxovaleric acid
4-Methylthio-2-oxobutyric acid
4-Pyridoxic acid
5,6-Dimethylbenzimidazole
5-Amino-4-oxovaleric acid
5-Aminoimidazole-4-carboxamide ribotide
5'-Deoxy-5'-methylthioadenosine
5-Hydroxyindoleacetic acid
5-Hydroxylysine
5-Hydroxytryptophan
5-Methoxyindoleacetic acid
5-Methoxytryptamine
5-Methyltetrahydrofolic acid
5-Oxoproline
6-Phosphogluconic acid
7,8-Dihydrofolic acid
Acetanilide

Acetoacetic acid

Acetoacetyl CoA_divalent
Acetyl CoA_divalent
Acetylcholine

Adenine

Adenosine

Adenylosuccinic acid

ADP

ADP-ribose

Adrenaline

Agmatine

Ala

Allantoic acid

DAP

MA
1-Methylhistamine
1-Methylnicotinamide
P5C
Diphosphoglycerate
Gensigen
2-Aminoadipic acid
dAdenosine

dCyt

dGuanosine

dUri

2-HBA

2-Oxoadipic acid
2-Oxobutyric acid
2-0G

2-KV
Phenylethylamine
2-PG

T3

DHPG

3,5-DI-Tyr
3-Aminoisobutyric acid
Dephospho-CoA
3-OHAA

3-HBA

3-OHKY

b-Lactate

MT

MHPG
3-Methoxyanthranilic acid
3-Methoxytyramine
2K3MVA
3-Methylcrotonyl-CoA
3-Methylhistidine
3-PG
3-Ureidopropionic acid
4-Acetamidobutanoic acid
4-GBA
4-Hydroxyphenylacetaldehyde
2-Oxoleucine

KMTB

4-Pyridoxic acid
Dimethylbenzimidazole
5-ALA

AICAR

MTA

5-Hydroxy-IAA
5-Hydroxylysine
Pretonine

5-MIAA

5MOT

5-MTHF

Oxoproline

6-PG

Dihydrofolic acid
Acetanilide
Acetoacetic acid
AAcCoA

AcCoA

Acetylcholine
Adenine

Adenosine

Succinyl AMP

ADP

ADP-Rib

Adrenaline

Agmatine

Ala

Allantoic acid

RECHELEETS/BORS
REEBEEAETS/BED RS
REEBEEAETS /B RS
RO
REBBEEETS/BED KRB
Al R

2RIV TDH

PRE KBTS/ BORHE
B 1B

B 1B

B 1B

B 1B

PRE KBTS/ B
PREHRBIETS/ Bk
PREHRBIETS/ Bk

bR R REBBREETS/ BO KB

DURETS /B FEETI/BORBE
DTS/ B FEETI/BORE

Al R A
DTS/ B FEETI/BORBS
LHhIYTDH

DTS/ B FEETI/BORBE

MEEETI/ B FEETI/BORY, BEORHS

WEER OB

DTS/ B FEETI/BORE
R REREIRERBETI/ BORB
DTS/ B FEETI/BORE
DURHTS/ B FEETI/BORE
DTS/ B FEETI/BORE
DUEETS/ B FEETI/BRORE
DUEETS/ B FEETI/BORE
DUEHTS/ B FEETI/BRORE
DUEETS/ B FEETI/BORE
DUEETS/ B FEETI/BORE
REBBEEETS/ B RS

P REREIRERBETI/ BORB
BB B

LHITYTDH
REEREETS/BORHB
LHIYTDH

DTS/ B FERTI/BORHE
EERHMETI/BEORY
WERORH

WERORH
BERMETI/BEORY

BEEO KB
REEREETS/BORB
DTS/ B FERTI/BORH
BRERHMETI/BEORY

MR TS/ B FERTI/BORY
DTS/ B FERTI/BORH
HMEETS/ B FERTI/BORY
WERORH
RELCBLEAETS/BORB

il R

WERORH

MRHTS/ B FERTI/BORY
P RERHIRERBETS/ BORB
BEERHMETI/BEORY

PDRFERHRERABETI/ BORS,  HBBRIAORH

BEERHMETI/BEORY

BEED KB

BEED KB

BEED KB

Rl R BB BEORE

P RERH, S HERORS
MRERTS/ B FERTI/BRORY
REERERETS /B RHB

PR FENHPREBBEBETS/BONH DTS/ B, FERTI/BOKH

£ERIYTDH

THMTF —R—2 cBH SN RMMA OS5 . RHERERLSHIVRERT (RRRTRESh L >R ET)

T REERETRET 5. MBS ELI-RMMAEETT
§ REMHAOELRMERERT
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Appendix 1-1. {HFHZEEDOER

ORIGH-HMT-002

Candidates’ Pathway Label* Pathway Index®
AVP AVP BEED KB
Anserine_divalent Anserine REEBEEAETS/BED RS
Anthranilic acid Anthranilic acid DUEETS /B FEETI/BORE
Ag Arg Rl RFERE, PREE R EBHE TS/ BE O B
Argininosuccinic acid ArgSuccinate REBBEEETS/BED KRB
Ascorbate 2-glucoside Ascorbate 2-glucoside WEERD KRB
Ascorbate 2-phosphate Ascorbate 2-phosphate WEERD KRB
Ascorbate 2-sulfate Ascorbate 2-sulfate wERORB
Ascorbic acid Ascorbic acid WEERO B
Asn Asn REEBEAETS/BOKHS
Asp Asp PR FERE,PREE R EBHE7S/ B KB B O RS
ATP ATP b R KB O B
Betaine Betaine BRERBETS/BORB
Betaine aldehyde_+H,0 BTL PREABLETS/BORS
Biotin Biotin WEROKLB
cAVP cAMP BEED B
Carbamoylphosphate Carbamoyl-P REEBEERETS/BED KB
Carnitine Carnitine EERBETS/BORY
Carnosine Carnosine REEBEEETS/BOKHS
CDP CDP BB
CDP-choline CDP-choline FRERBMETS/BBOH
cGMP cGMP HER DR
Cholic acid Cholic acid FRERBMETS/BBOH
Choline Choline RERBETS/BORY
cis -Aconitic acid cis-Aconitic acid b R RS
cis-Hydroxyproline cis-Hydroxyproline REEREERETS /B D RS
Citramalic acid Citramalic acid 2T vTOH
Citric acid Citric acid b R F A
Citrulline Citrulline REAEBEAETS/BOKH
CMP CMP BB O H
CMP-N -acetylneuraminate CMP-NeuNAc il R E B
CoA_divalent CoA fbMRRRE HEROKH
Creatine Creatine REEBEAETS/BOKHS
Creatinine Creatinine REEBEAETS/BOKHS
CTP CcTP HEED KB
Cys Cys REEBEAETS/BORSIRERBETI/BRORY, MEERORH
Cys-Gly Cys-Gly RABBEEET /BB
Cystathionine Cystathionine EERBETI/BEORSE
Cysteamine Cysteamine EERBETI/BRORSE
Cysteic acid Cysteic acid EERBMETS/BORSE
Cysteinesulfinic acid Cysteinesulfinic acid EERBETI/BEORSE
Cystine Cystine EERBMETS/BORSE
Cytidine Cytidine ME OB
dADP dADP
dAMP dAMP
dATP dATP
dCDP dCDP
dCMP dCMP
dCTP dCTP
Deamido-NAD* Deamido-NAD
Desthiobiotin Desthiobiotin
dGDP dGDP
dGMP dGMP
dGTP dGTP
Dihydroorotic acid Dihydroorotic acid E
Dihydrouracil Dihydrouracil BERD RS
Dihydroxyacetone phosphate DHAP FIbRERRB L IRERBETS/BORB
diMP diMP E D
dITP diTP BEEO KRB
DOPA DOPA SEHT /B FERTI/BORH
Dopamine Dopamine DTS/ B FERTI/BRORH
dTDP dTDP BEED KB
dTDP-glucose TDP-Glc 2hTvIDH
dTMP dTMP
dTTP dTTP
dubP dubP
dumP dumP
duTP duTP D KB
Ergothioneine Ergothioneine 2kTvTDH
Erythrose 4-phosphate E4P hubREKE

THMTF —R—2 cBH SN RMMA OS5 . RHERERLSHIVRERT (RRRTRESh L >R ET)

T REERETRET 5. MBS ELI-RMMAEETT

§ REMHAOELRMERERT
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Appendix 1-1. {HFHZEEDOER

ORIGH-HMT-002

Candidates’ Pathway Label* Pathway Index®
FAD_divalent FAD WERO KB
FMN FMN WERO KB
Folic acid Folic acid WERO KB
Formylanthranilic acid Formylanthranilate 2HEIVTOH
Fructose 1,6-diphosphate F1,6P il R
Fructose 1-phosphate D-F1P ol R B
Fructose 6-phosphate F6P ol R B
Fumaric acid Fumaric acid PIbRERE RRCRLEETS/ BORB
GABA GABA REEBEERHETS/BED KRB
Galactose 1-phosphate Gal1P il R
GDP GDP ZERD X3
GDP-fucose GDP-fucose Ful R R
GDP-mannose GDP-Man ful R FEAB
GIn GIn REBBEERETS/BED KRB
Glu Glu Rl R FER B, PREE B EBE 7S/ BR O
Glucosamine Glucosamine ful R RS
Glucosamine 6-phosphate Glc-6P il R AR
Glucosaminic acid Glucosaminic acid ful R R
Glucose 1-phosphate G1P il R B
Glucose 6-phosphate G6P il SR AR
Glucuronic acid Glucuronic acid Ful R RS
Glutaryl CoA_divalent Glutaryl-CoA FRERBMETS/BBOH
Glutathione (GSH) GSH REEBEERETS /B RS
Glutathione (GSSG)_divalent GSSG RFEREBETS /B
Gly Gly RABBEEET/BRORB, IRERBETI/BRORS
Glyceraldehyde 3-phosphate GAP FbRFREIRERBMETI/BOARHS
Glyceric acid Glyceric acid Fib R IRERBETS/BORB
Glycerol 3-phosphate G3P fib R IBERBETI/BORB
Glycerophosphocholine GPCho BB RBETI/EROtH
Glycocholic acid Glycocholic acid REABLETI/BRORH
Glycolic acid Glycolic acid FEEABETI/BORHS
Glyoxylic acid Glyoxylic acid fRERBETI/BRORH
GMP GMP BB OB
GTP GTP BB OB
Guanidoacetic acid Guanidoacetic acid REAEBEAETS/BOKHS
Guanine Guanine BB OB
Guanosine Guanosine BB OB
His His RFEBEAETS/BORH
Histamine Histamine REEBEAETS/BORH
HMG CoA_divalent HMG-CoA EERBETI/BRORSE
Homocysteine Homocysteine EERBETI/BEORSE
Homovaniliic acid HVA DTS/ B FERTI/BORHE
Hydroxyproline Hydroxyproline REEREETS/BORHB
Hypotaurine Hypotaurine RERBETI/BEORS
Hypoxanthine Hypoxanthine BERD RS
IDP IDP BB ORH
lle lle HMEHTS/ B FERTI/BORY
Imidazole-4-acetic acid Imidazole-4-acetic acid REEBEAETS/BORH
IMP IMP BB ORH

Indole-3-acetaldehyde
Indole-3-acetic acid
Inosine

Isobutyryl CoA_divalent
Isocitric acid

mP

Kynurenic acid
Kynurenine

Lactic acid

Leu

Lys

Malic acid

Malonyl CoA_divalent
Mannose 1-phosphate
Mannose 6-phosphate
Melatonin

Met

Methylmalonic acid
N,N-Dimethylglycine
N® N® NC-Trimethyllysine
N-Acetylaspartic acid

Indoleacetaldehyde
Indole-3-acetic acid
Inosine
Isobutyryl-CoA
Isocitric acid

mP

Kynurenic acid
Kynurenine

Lactic acid

Leu

Lys

Malic acid
Malonyl-CoA
Man1P

Man6P

Melatonin

Met

Methylmalonic acid
DMG
Trimethyllysine
N-Acetylaspartic acid

MR TS/ B FERTI/BORY
DTS/ B FERTI/BORH

B K3

FEERBETS/BORE, SEHTI/B. FERTI/BORH
il SR A B

ol ]

KR TS/ B FERTI/BORY
MRHTS/ B FERTI/BORY

P RERY S RERBLEETS/ BORBH
MRHTS/ B FERTI/BRORY
BEERHMETI/BEORY

P RERH S RERBLEETS/ BOKBH
PLRERB RERBETI/BORH

il RS

il RS

MRERTS/ B FERTI/BRORY
BEERHMETI/BEORY
BEERBETS/BORS, DRETS/B. FERTI/BORH
BEERHMETI/BORY
BEERHMETI/BEORY
REEREEETI/BOKS

THMTF —R—2 cBH SN RMMA OS5 . RHERERLSHIVRERT (RRRTRESh L >R ET)
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Appendix 1-1. {HFHZEEDOER

ORIGH-HMT-002

Candidates’ Pathway Label* Pathway Index®

N-Acetylglucosamine GIcNAc il R FAH

N-Acetylglucosamine 1-phosphate GIcNAc-P b R EAH

N-Acetylglucosamine 6-phosphate NAcGIcNP il R EAH

N-Acetylglutamic acid N-AcGlu REEEERETS/BED KRB
N-Acetylmannosamine ManNAc b R FAH

N-Acetylneuraminic acid NeuNAc b R EAH

N-Acetylornithine N-AcOrn REEEERETS/BED KRB
N-Acetylputrescine N-Acetylputrescine REEREERETS/BED RS

NAD* NAD+ FbRRRB WERORB

NADH NADH R RFERE HEROKBH

NADP* NADP+ hIbRERE HERORB
NADPH_divalent NADPH FbRRRB WERORB
N-Carbamoylaspartic acid Carbamoyl-Asp REBRLEETS/BEDRH . HEED KB
N-Formylaspartic acid N-Formyl aspartic acid REBREEETS/BED RS

Nicotinamide Nicotinamide WEERO B

Nicotinic acid Nicotinic acid WEERO B

N-Methylserotonin N-Methylserotonin EX IO

N-Methyltryptamine
N-Methyltyramine

NMN

Noradrenaline
Normetanephrine
O-Acetylcarnitine
o-Aminophenol
o-Hydroxyphenylacetic acid
O-Phosphoserine
Ornithine

Orotic acid

Orotidine 5'-monophosphate
P', P*-Di(adenosine-5') tetraphosphate_divalent
Pantothenic acid

Phe

Phenaceturic acid
Phenylpyruvic acid
Phosphocreatine
Phosphoenolpyruvic acid
Phosphorylcholine
p-Hydroxyphenylacetic acid
p-Hydroxyphenylpyruvic acid
Phytic acid_divalent
Pipecolic acid
Porphobilinogen

Pro

Propionic acid

Propionyl CoA_divalent
PRPP

Putrescine

Pyridoxal

Pyridoxal 5-phosphate
Pyridoxamine
Pyridoxamine 5'-phosphate
Pyridoxine

Pyruvic acid

Quinolinic acid

Riboflavin

Ribose 1-phosphate
Ribose 5-phosphate
Ribulose 5-phosphate
Saccharopine
S-Adenosylhomocysteine
S-Adenosylmethionine
Sarcosine

Sedoheptulose 7-phosphate
Ser

Serotonin
S-Lactoylglutathione
Spermidine

Spermine

Succinic acid

Succinic semialdehyde

N-Methyltryptamine
N-Methyltyramine
NicRN
Noradrenaline
Normetanephrine
ALCAR
2-Aminophenol
2-HPAA

3PSer

Ornithine

Orotic acid
Orotidine5'P
AppppA
Pantothenic acid
Phe
Phenaceturic acid
Phenylpyruvate
Phosphocreatine
PEP
Phosphorylcholine
4-HPAA

HPP

Phytic acid
Pipecolic acid
Porphobilinogen
Pro

Propionic acid
Propanoyl-CoA
PRPP
Putrescine
Pyridoxal

PLP
Pyridoxamine
Pyridoxamine-P
Pyridoxine
Pyruvic acid
Quinolinic acid
Riboflavin

R1P

R5P

RusP
Saccharopine
SAHC

SAM

Sarcosine

S7P

Ser

Serotonin
S-Lactoylglutathione
Spermidine
Spermine
Succinic acid
Succinic semialdehyde

DURHTS /B FEETI/BORBS
DURHTS /B FEETI/BORBS
WEROKBH

DURHTS /B FEETI/BORBS
LHIYITDH

BRE KBTI/ Bk
DUREHTS /B FEETI/BORBS
DUREHTS /B FEETI/BRORBS
EERMETI/BORY
RFEEREERETS/BRD RS

BB e

BB e

BB e

WEEROB

DEETS/ B FEETI/BORE
DUEETS/ B FEETI/BORE
DUEETS/ B FEETI/BORE
REBBEEETS /B RS
LY & 314
EERMETI/BORY
SIEETS/ B FERTI/BORH
SIEETS/ B FERTI/BORH
LHIYTDH
EERHMETI/BEORS
EERHMETI/BEORY
REEREETS/BORHB

BEHRBETS/BMORE, DEHTI/B. FERTI/BORH

BEHABETS/BORE, DEHETI/B. FSERTI/BONRH HEBORH

Rl RBERB EORB
REEREETS/BORB
WERORH

WERORH

WERORH

WERORH

WERORH

PRFERHPREEBEEETS/BORH IREABETI/ BOKH

MEERTS/ B FERTI/BORY, BERORS

WERORH

LHhTYTDH

P RERE, S HERORS

il R
BEERHMETI/BEORY
BEERHMETI/BEORY
BEERHMETI/BEORY
BEERHMETI/BORY

il RS
BEERHMETI/BORY
MRIRTS/ B FERTI/BRORY
REERERETS /BB
REERERETS /B RS
REEREAETS/ B RS

P REAH S RERBLEETS/ BOKH
REEREEETI/BOKS
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Appendix 1-1. {HFHZEEDOER

ORIGH-HMT-002

Candidates’ Pathway Label* Pathway Index®
Succinyl CoA_divalent SucCoA Rl R EAB
Taurine Taurine PRERBMET/BORY
Taurocholic acid Taurocholic acid PRERBET/BORY
Taurocyamine Taurocyamine FEERBETI/BRDKH
Thiamine Thiamine WEERO B
Thiamine diphosphate ThPP WEERD RS
Thiamine phosphate T™P WEERD KRB
Thr Thr PEERBETI/BEORS
Thymidine Thymidine HERD X3
Thymine Thymine “EROD Xt
Trp Trp DTS/ B FEETI/BORE
Tryptamine Tryptamine MEETS/ B FEETI/BORB
Tyr Tyr DUEETS /B FEETI/BORE
Tyramine Tyramine MEETI/ B FEETI/BORB
UbDP UbDP B K3
UDP-glucose UDP-Glc iR E S
UDP-glucuronic acid UDP-GIcA b R F A
UDP-N -acetylglucosamine UDP-GIcNAc R FE B
UMP UMP B3
Uracil Uracil B3
Urea Urea RFAEBEAETS/BOKHS
Uric acid Uric acid D KB
Uridine Uridine DB
Urocanic acid Urocanic acid RFEBEEETS/BORH
uTtpP uTtpP BB O R B
Val Val MEHTS/ B FERTI/BRORY
Vanillyimandelic acid VMA PIKSHT /B FERTI/BORB
Xanthine Xanthine %EED
Xanthosine Xanthosine B KB
Xanthurenic acid Xanthurenic acid DTS/ B FERTI/BORE
XMP XMP BB O KB
XTP XTP BB OB
Xylulose 5-phosphate X5P Ful RS
B-Ala b-Ala REEELAETI/BORB MEBEORY, HERORS
y-Butyrobetaine Actinine EERBMETS/BORSE
y-Glu-Cys g-Glu-Cys FREGREBETS/BED RSB

THMTF —SR—2 cBRSh -REMMA OS5 KHERERLSHIMHERT (RRBRTRESh A S>-REMHLET)
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Appendix 1-2. XHEHZEREDOER

ORIGH-HMT-002

Pathway Label*

Candidates’

Pathway Index®

1-Methylhistamine
1-Methylnicotinamide
2-Aminoadipic acid
2-Aminophenol
2-HBA

2-HPAA

2K3MVA

2-KV

2-0G

2-Oxoadipic acid
2-Oxobutyric acid
2-Oxoleucine

2-PG

3,5-DI-Tyr
3-Aminoisobutyric acid
3-HBA
3-Methoxyanthranilic acid
3-Methoxytyramine
3-Methylcrotonyl-CoA
3-Methylhistidine
3-OHAA

3-OHKY

3-PG

3PSer
3-Ureidopropionic acid
4-Acetamidobutanoic acid
4-GBA

4-HPAA
4-Hydroxyphenylacetaldehyde
4-Pyridoxic acid
5-ALA

5-Hydroxy-IAA
5-Hydroxylysine
5-MIAA

5MOT

5-MTHF

6-PG

AAcCoA

AcCoA

Acetanilide
Acetoacetic acid
Acetylcholine

Actinine

Adenine

Adenosine

ADP

ADP-Rib

Adrenaline

Agmatine

AICAR

Ala

ALCAR

Allantoic acid

AMP

Anserine

Anthranilic acid
AppppA

Arg

ArgSuccinate
Ascorbate 2-glucoside
Ascorbate 2-phosphate
Ascorbate 2-sulfate
Ascorbic acid

Asn

Asp

ATP

b-Ala

Betaine

Biotin

b-Lactate

1-Methylhistamine
1-Methylnicotinamide
2-Aminoadipic acid
o-Aminophenol
2-Hydroxybutyric acid
o-Hydroxyphenylacetic acid
3-Methyl-2-oxovaleric acid
2-Oxoisovaleric acid
2-Oxoglutaric acid
2-Oxoadipic acid
2-Oxobutyric acid
4-Methyl-2-oxovaleric acid
2-Phosphoglyceric acid
3,5-Diiodotyrosine
3-Aminoisobutyric acid
3-Hydroxybutyric acid
3-Methoxyanthranilic acid
3-Methoxytyramine
3-Methylcrotonyl CoA_divalent
3-Methylhistidine
3-Hydroxyanthranilic acid
3-Hydroxykynurenine
3-Phosphoglyceric acid
O-Phosphoserine
3-Ureidopropionic acid
4-Acetamidobutanoic acid
4-Guanidinobutyric acid
p-Hydroxyphenylacetic acid
4-Hydroxyphenylacetaldehyde
4-Pyridoxic acid
5-Amino-4-oxovaleric acid
5-Hydroxyindoleacetic acid
5-Hydroxylysine
5-Methoxyindoleacetic acid
5-Methoxytryptamine
5-Methyltetrahydrofolic acid
6-Phosphogluconic acid
Acetoacetyl CoA_divalent
Acetyl CoA_divalent
Acetanilide

Acetoacetic acid
Acetylcholine
y-Butyrobetaine

Adenine

Adenosine

ADP

ADP-ribose

Adrenaline

Agmatine
5-Aminoimidazole-4-carboxamide ribotide
Aa

O-Acetylcarnitine

Allantoic acid

AMP

Anserine_divalent
Anthranilic acid

P', P*-Di(adenosine-5') tetraphosphate_divalent

Arg

Argininosuccinic acid
Ascorbate 2-glucoside
Ascorbate 2-phosphate
Ascorbate 2-sulfate
Ascorbic acid

Asn

Asp

ATP

B-Ala

Betaine

Biotin
3-Hydroxypropionic acid

RECHELEETS/BORHS
WEROKBH

PRERBETS/ BORS
DTS/ B FEETI/BORE
PRE KBTS/ B
DTS/ B FEETI/BORE
DTS/ B FEETI/BORE
DTS/ B FEETI/BORE

b REAH S REBBREETS/ BOKB

PRE KBTS/ B
PREHRBIETS/ BORH

DUEETS /B FEETI/BORE
Al R A

DTS/ B FEETI/BORE

MEE T/ B FEETI/BORY, BEEORHS

RIbREREBRERBETI/ BORE
DTS/ B FEETI/BORBE
DTS/ B FEETI/BORBE
DTS/ B FEETI/BORE
RECHELEETS/BORB

DR TS/ B FEETI/BORBS
DTS/ B FEETI/BORE
R REAE,IRERBETI/ BO RS
BRE KBTI/ Bk

RO 1B

LHIYTDH
REEBEERETS/BRO RS
DTS/ B FEETI/BRORBS
2TV IDOH

RO
EERMETI/BEORY
DUEETS/ B FEETI/BORE
EERMETI/BORY
DUEHTS/ B FEETI/BORE
DUESHTS/ B FEETI/BRORE
WEEROKB

LY & 314
BEERHMETI/BEORY

PRFRHBEABMETI/ BORSE,  HBRRORH

SIEET/ B FERTI/BORH

R RERHIRERBETI/ BORB
EERHMETI/BEORY
EERHMETI/BEORY

BEEOR
BEEO KB

PR FRRB EORS

P RERE, S HERORE
DTS/ B FERTI/BORS
REEREETS/BORB
BB B

PRFNHPREBBEEETS/BONH DTS/ B FERTI/BOKH

BRERHMETI/BEORY
2HhITVITDH

BB KRB
RECBLEAETS/BORB
KR TS/ B FERTI/BORY
BEEO KRB

P RERAH S REEBLEETI/ BORH

RECBLEETS/BORB
WERORH
WERORH
WEROKH
WEROKH
REERERETS /B RS

PR FRHPREBBEEBETS/BOKH, EOKH

PR FERH S EBEORH

REEBLAETS/BEORB HEOKBH, HEROKH

BEERHMETI/BORY
WERORH
PR TS /B FEETS/BOKY

T REERETRET 5. MR ELI-RMMAEZETT
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Appendix 1-2. XHEHZEREDOER

ORIGH-HMT-002

Pathway Label*

Candidates’

Pathway Index®

BTL

CcAMP
Carbamoyl-Asp
Carbamoyl-P
Carnitine
Carnosine

CbP
CDP-choline
cGMP

Cholic acid
Choline
cis-Aconitic acid
cis-Hydroxyproline
Citramalic acid
Citric acid
Citrulline

CMP
CMP-NeuNAc
CoA

Creatine
Creatinine

CTP

Cys

Cys-Gly
Cystathionine
Cysteamine
Cysteic acid
Cysteinesulfinic acid
Cystine

Cytidine
dAdenosine
dADP

dAMP

DAP

dATP

dCDP

dCMP

dCTP

dCyt
Deamido-NAD
Dephospho-CoA
Desthiobiotin
D-F1P

dGDP

dGMP

dGTP
dGuanosine
DHAP

DHPG
Dihydrofolic acid
Dihydroorotic acid
Dihydrouracil
Dimethylbenzimidazole
dIMP
Diphosphoglycerate
dITP

DMG

DOPA
Dopamine
dTDP

dTMP

dTTP

dubP

dumP

dUri

duTP

E4P
Ergothioneine
F1,6P

F6P

Betaine aldehyde_+H,0
CcAVP
N-Carbamoylaspartic acid
Carbamoylphosphate
Carnitine

Carnosine

CDbP

CDP-choline

cGMP

Cholic acid

Choline

cis -Aconitic acid
cis-Hydroxyproline
Citramalic acid

Citric acid

Citrulline

CMP
CMP-N-acetylneuraminate
CoA_divalent

Creatine

Creatinine

CTP

Cys

Cys-Gly

Cystathionine
Cysteamine

Cysteic acid
Cysteinesulfinic acid
Cystine

Cytidine
2'-Deoxyadenosine
dADP

dAMP
1,3-Diaminopropane
dATP

dCDP

dCMP

dCTP

2'-Deoxycytidine
Deamido-NAD"
3'-Dephospho CoA
Desthiobiotin

Fructose 1-phosphate
dGDP

dGMP

dGTP
2'-Deoxyguanosine
Dihydroxyacetone phosphate
3,4-Dihydroxyphenylglycol
7,8-Dihydrofolic acid
Dihydroorotic acid
Dihydrouracil
5,6-Dimethylbenzimidazole
dIMP
2,3-Diphosphoglyceric acid
dITP
N,N-Dimethylglycine
DOPA

Dopamine

dTDP

dTMP

dTTP

dubP

dumP

2'-Deoxyuridine

duTP

Erythrose 4-phosphate
Ergothioneine

Fructose 1,6-diphosphate
Fructose 6-phosphate

PREHRBETS/ BORS
BB B
RECELEETS/BEORBL BB DB
REEBEEAETS/BED RS
PRE KBTS/ BORHE
REBBEEETS/BED KRB
B B

PRE KBTS/ B
B 1B

PRE KBTS/ B
PREHRBIETS/ BORH
Al R A
REBBEERETS/BED KRB
LHIYTDH

Al R A
REEBEERETS/BED KB
B 1B

Al R A

bR, BERORB
RECHELEETS/BORB
RECHELEETS/BORB
B 1B

RABBEEET/BORB RERBETI/BORE, HERORE

RECELEETS/BORB
BRE KBTI/ Bk
BRE KBTI/ Bk
EERMETI/BERORY
EERMETI/BERORY
EERMETI/BEORY
RO e

RO

RO B

BB B
REBREERETS/ B RS
BB B

BB B

BB B

BEEO B

BEED B

WERORH

WERORH

WERORH

bR ERAH

P RERRHIRERBETS/ BORB
LHITYTDH

WERORH

BB KRB

BB B

WERORH

BB KRB

il R

ol ]
BRERHMETI/BEORY
MRHTS/ B FERTI/BORY
NIRRT/ B FERTI/BRORY

RO K3

Bl R SR ACE
EhRIYIOH
Bl R SR
Bl SR E
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Appendix 1-2. XHEHZEREDOER

ORIGH-HMT-002

Pathway Label* Candidates’ Pathway Index®
FAD FAD_divalent WERO KB
FMN FMN WERO KB
Folic acid Folic acid WERO KB
Formylanthranilate Formylanthranilic acid 2HEIVTOH
Fumaric acid Fumaric acid PIbRERE RRERLEETS/ BORB
G1P Glucose 1-phosphate il R
G3P Glycerol 3-phosphate FIb R IRERBETS/ BO RS
G6P Glucose 6-phosphate il R B
GABA GABA REEBEERHETS/BED RS
GallP Galactose 1-phosphate Ful R R B
GAP Glyceraldehyde 3-phosphate FbRFREIRERBMETI/BOAHS
GDP GDP B X3
GDP-fucose GDP-fucose il R
GDP-Man GDP-mannose il RERHS
Gensigen 2,5-Dihydroxybenzoic acid 2T IDH
g-Glu-Cys y-Glu-Cys REEBEERETS/BED KB
Glc-6P Glucosamine 6-phosphate il R
GlcNAc N-Acetylglucosamine il R AR
GIcNAc-P N-Acetylglucosamine 1-phosphate R E B
Gln Gln REEBEAETS/BOKHS
Glu Glu PRI PRFRE B SBEE 7S/ BR O B
Glucosamine Glucosamine il R AR
Glucosaminic acid Glucosaminic acid ful RFRAB
Glucuronic acid Glucuronic acid ful R RS
Glutaryl-CoA Glutaryl CoA_divalent FEERBETI/BRDNH
Gly Gly REEEEEETS/BOREIRERBETI/BORE
Glyceric acid Glyceric acid FbRFREIRERBMETI/BOAHS
Glycocholic acid Glycocholic acid FEEARBMETI/BEDRH
Glycolic acid Glycolic acid FEEARBMETI/BEDRH
Glyoxylic acid Glyoxylic acid BB RBETI/EROeH
GMP GMP BB OH#
GPCho Glycerophosphocholine BB RBETI/ BB
GSH Glutathione (GSH) RAEDBHEAETI/BO R
GSSG Glutathione (GSSG)_divalent REMBEEET/BED K
GTP GTP BB OB
Guanidoacetic acid Guanidoacetic acid REAEBEAETS/BOKHS
Guanine Guanine BB OB
Guanosine Guanosine BEED R B
His His REEBEAETS/BORH
Histamine Histamine REEELETS/BEO KRB
HMG-CoA HMG CoA_divalent EERBETI/BORSE
Homocysteine Homocysteine EERBETI/BRORSE
HPP p-Hydroxyphenylpyruvic acid PR T S/ B FERTI/BORB
HVA Homovaniliic acid ST/ B FERTI/BORH
Hydroxyproline Hydroxyproline REEREETS/BORB
Hypotaurine Hypotaurine RERBETI/BRORH
Hypoxanthine Hypoxanthine BB DR
IDP IDP BB ORH
lle lle MEHTS/ B FERT/BORY
Imidazole-4-acetic acid Imidazole-4-acetic acid REEBEAETS/BORH
IMP IMP BB ORH

Indole-3-acetic acid
Indoleacetaldehyde
Inosine
Isobutyryl-CoA
Isocitric acid

mP

KMTB

Kynurenic acid
Kynurenine

Lactic acid

Leu

Lys

Malic acid
Malonyl-CoA
Man1P

Man6P

ManNAc

Melatonin

Met

Indole-3-acetic acid
Indole-3-acetaldehyde
Inosine

Isobutyryl CoA_divalent
Isocitric acid

TP
4-Methylthio-2-oxobutyric acid
Kynurenic acid
Kynurenine

Lactic acid

Leu

Lys

Malic acid

Malonyl CoA_divalent
Mannose 1-phosphate
Mannose 6-phosphate
N-Acetylmannosamine
Melatonin

Met

HMEETS/ B FERTI/BORY
MEETS/ B FERTI/BORY

BB KRB

BRERBETI/BORE, DTS/ B FERTI/ BORSH
b RS

BB KRB

BEERHMETI/BEORY

MRHTS/ B FERTI/BRORY
MRRTS/ B FERTI/BRORY

P RERH S RERBLEETS/ BORBH
MRIHTS/ B FERTI/BRORY
BEERHMETI/BEORY

P RERH S RERBLEETS/ BOKBH
PLRERB RERBETI/BORH

il RS

il RS

il RS

MRIRTS/ B KBTS/ BRORY
BEERBMETS/BORY

T REERETRET 5. MR ELI-RMMAEZETT
THMTF —R—R cBH SN RMMA OS5 . KHERERLSHIMHERT (KRR TRESh L >R ET)

§ REMHAOELRMERERT

32



Appendix 1-2. XHEHZEREDOER

ORIGH-HMT-002

Pathway Label*

Candidates’

Pathway Index®

Methylmalonic acid
MHPG

MA

MT

MTA
N-Acetylaspartic acid
N-Acetylputrescine
NACGIcNP
N-AcGlu

N-AcOrn

NAD+

NADH

NADP+

NADPH

NeuNAc

N-Formyl aspartic acid
Nicotinamide
Nicotinic acid
NicRN
N-Methylserotonin
N-Methyltryptamine
N-Methyltyramine
Noradrenaline
Normetanephrine
Ornithine

Orotic acid
Orotidine5'P
Oxoproline

P5C

Pantothenic acid
PEP

Phe

Phenaceturic acid
Phenylethylamine
Phenylpyruvate
Phosphocreatine
Phosphorylcholine
Phytic acid
Pipecolic acid
PLP
Porphobilinogen
Pretonine

Pro
Propanoyl-CoA
Propionic acid
PRPP

Putrescine
Pyridoxal
Pyridoxamine
Pyridoxamine-P
Pyridoxine

Pyruvic acid
Quinolinic acid
R1P

R5P

Riboflavin

Ru5P

S7P
Saccharopine
SAHC

SAM

Sarcosine

Ser

Serotonin
S-Lactoylglutathione
Spermidine
Spermine
Succinic acid
Succinic semialdehyde
Succinyl AMP

Methylmalonic acid
3-Methoxy-4-hydroxyphenylethyleneglycol
1-Methyl-4-imidazoleacetic acid
3-lodotyrosine
5'-Deoxy-5'-methylthioadenosine
N-Acetylaspartic acid
N-Acetylputrescine
N-Acetylglucosamine 6-phosphate
N-Acetylglutamic acid
N-Acetylornithine

NAD*

NADH

NADP*

NADPH_divalent
N-Acetylneuraminic acid
N-Formylaspartic acid
Nicotinamide

Nicotinic acid

NMN

N-Methylserotonin
N-Methyltryptamine
N-Methyltyramine
Noradrenaline
Normetanephrine

Ornithine

Orotic acid

Orotidine 5'-monophosphate
5-Oxoproline

1-Pyrroline 5-carboxylic acid
Pantothenic acid
Phosphoenolpyruvic acid
Phe

Phenaceturic acid
2-Phenylethylamine
Phenylpyruvic acid
Phosphocreatine
Phosphorylcholine

Phytic acid_divalent
Pipecolic acid

Pyridoxal 5-phosphate
Porphobilinogen
5-Hydroxytryptophan

Pro

Propionyl CoA_divalent
Propionic acid

PRPP

Putrescine

Pyridoxal

Pyridoxamine

Pyridoxamine 5'-phosphate
Pyridoxine

Pyruvic acid

Quinolinic acid

Ribose 1-phosphate
Ribose 5-phosphate
Riboflavin

Ribulose 5-phosphate
Sedoheptulose 7-phosphate
Saccharopine
S-Adenosylhomocysteine
S-Adenosylmethionine
Sarcosine

Ser

Serotonin
S-Lactoylglutathione
Spermidine

Spermine

Succinic acid

Succinic semialdehyde
Adenylosuccinic acid

BRERBETS/BORE, DRETS/B. FERTI/BORE
DTS/ B FEETI/BORSE
REEBEEAETS/BED RS
DTS/ B FEETI/BORE
REBBEEAETS/BED RS
REEBEEETS/BED KRB
REBBEEAETS/BED RS

Al R
REEEERETS/BED RS
REEEERETS/BED RS
bR, RO KB

bR R, RO KB
bR, RO KB
bR, RO KB
Al R A
REEBEEETS/BED KRB
WEROKB

WEROB

WEROB

LHIYTDH

DTS/ B FEETI/BORBE
DURHTS /B FEETI/BORBS
DURHTS /B FEETI/BORBS
LHhITYTDH
RECHELEETS/BORB
B B

RO B
REEREERETS/BRO RS
REEREERETS/BRD B
RO

il R

DURHTS /B FEETI/BRORE
DURHTS /B FEETI/BRORE
DURHTS /B FEETI/BRORE
DURHTS /B FEETI/BRORE
REEREERETS /B RS
EERMETI/BORY
LHIYTDH
EERHMETI/BEORY
WERORB
EERHMETI/BORY
SEETS /B FERTI/BORH
REEREETS/BORHB

BEHRABETS/BORS, DEHETI/B. FERTI/BORH MBORH

BEERBETI/BORE, DR TI /B FERTI/ BORSH
Rl RFRRB HEORS

REEREETS /B RS

WERORBH

WERORH

WERORH

WERORBH

PRFRHPRABBEBETS/BORH IRERBMETI/ BOKH

SEHTI/ B FERTI/BORS, BEEORH
LHhTYITDH

P RERRE, HERORS

WERORH

il RER A

il R

BRERHMETI/BEORY
BRERHMETI/BEORY
BEERHMETI/BEORY
BEERHMETI/BEORY
BEERHMETI/BEORY

MRIHTS/ B FERTI/BRORY
REERERETS /B RS
REEREAETS/ BB
REERERETS /B RS

P RERH S RERBLEETS/ BOKBH
REERERETS /B RHB

BEORB

T REERETRET 5. MR ELI-RMMAEZETT
THMTF —R—R cBH SN RMMA OS5 . KHERERLSHIMHERT (KRR TRESh L >R ET)

§ REMHAOELRMERERT
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Appendix 1-2. XHEHZEREDOER

ORIGH-HMT-002

Pathway Label* Candidates’ Pathway Index®
SucCoA Succinyl CoA_divalent il R EAH
T3 3,3',5-Triiodothyronine DT/ B FERTI/BORB
Taurine Taurine PRERBET/BORY
Taurocholic acid Taurocholic acid RERBET/BORB
Taurocyamine Taurocyamine FEERBETI/BRDKH
TDP-Glc dTDP-glucose 2RIV TDH
Thiamine Thiamine WEERO B
ThPP Thiamine diphosphate WEERD KRB
Thr Thr PEERBETI/BRORS
Thymidine Thymidine B X3
Thymine Thymine HERD B
TMP Thiamine phosphate WEERD B
Trimethyllysine N® NC NC-Trimethyllysine IRERBETI/EROKS
Trp Trp MEIETI/ B FEETI/BORB
Tryptamine Tryptamine PIEET/ B FEETI/BOKH
Tyr Tyr DEHT/ B FERTI/BOKH
Tyramine Tyramine PIEET/ B FEETI/BOKH
UDP UbP B K3
UDP-Glc UDP-glucose ful R RS
UDP-GIcA UDP-glucuronic acid il R AR
UDP-GIcNAc UDP-N -acetylglucosamine il R AR
UMP UMP BB O R B
Uracil Uracil BEEDR B
Urea Urea RFEBEAETS/BORH
Uric acid Uric acid BEED R B
Uridine Uridine BEEDR B
Urocanic acid Urocanic acid FRAGBREBIETS/BED RSB
uTtpP utp BB ORH
Val Val MEHTS/ B FERTI/BRORY
VMA Vanillyimandelic acid DIKSHT S/ B FERTI/BORB
X5P Xylulose 5-phosphate il R R
Xanthine Xanthine 1:4::40)
Xanthosine Xanthosine HEED B
Xanthurenic acid Xanthurenic acid DTS/ B FERTI/BORH
XMP XMP BB ORH
XTP XTP BB O R #H

T HRERR L TIREY 5. MBS ELI-RMMHEERT
THMTF —SR—R cBHRSh-REMMA OS5 KHERERLSHIMRERT (FRBRTRESh A >-REMHLET)

§ REMHOELRMERERT
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ORIGH-HMT-002

Appendix 2. Known-Unknown E—#% (DT

CE-TOFMS OHEFEFIZIB W T, BEMLEWA T [ XA~~~ XC~~~~(ID) | LiidiEN T D
v’ —7 (Known-Unknown v°—7) (X, HMT DOHEFEIZIB W TEE DO ARGUEHE D & i 23k
BEINTWDLE =T ZRT, 20O 5, HENZ K OREBFEN GBI S, E7emmiEs 1o
DTERRTHEND HDE FRITRT,

HMTID PeaklD Mode jeesnFskt EEAFRALIYRDE ooy sx—24—F  HMDBF—SR—RH—F

BERE
MI0002 XA0002  Anion CHsO,P 111.993 C06455
MI0003 XA0003  Anion C,HsO,S 125.999 C05123 HMDB03903
MO0004 XA0004  Anion CsH;NO, 145.038 C00940; C05572 HMDB01552
MI0012 XA0012  Anion C4HsNO,S 167.025 HMDB06462
MO0013 XA0013  Anion CgHsO,S 173.999 C00850; C02180; C12849
MO0017 XA0017  Anion CgHy7NO; 187.121 C12029; C01092
C00451; C04617; CO4575; HMDB06511; HMDB00094;
MI0019 XA0019  Anion CgHgO; 192.027 C02780; C03921; CO0679; HMDB05971; HMDB00193;
€03600; C00158; C00311 HMDBO01874
MI0027 XA0027  Anion  CysH0, 228.208 C06424 HMDB02221; HMDB00806
MO0033 XA0033  Anion CgHy3sN;Os 243.087 C00475; C02961; CO5711 HMDB00089
MI0035 XA0035  Anion CgHgOoS 255.988 C02812
MI0036 XA0036  Anion CgHgOeS 255.988 C02812
MI0055 XA0055  Anion Cy;HysO43P; 370.006 C00447; C11472
MI00B5 XA0085  Anion  Ci1HaoNs;O14P, 446.060 C00570 HMDBO01564
MI0079 XCO0001 Cation CyHgN 71.073 C12244
MI0094 XCO0016 Cation CsHgN,O, 128.058 C00906; C05717; C05715 HMDB00079
MI0095 XCO0017  Cation CsHy4N;O 129.089 C02647
MI0107 XC0029 Cation C;Hy3NO, 143.094 C10172 HMDB04827
M90118 XCO0040 Cation CgHy1N;O; 173.079 C03771 HMDB04225
MI0139 XCO0061 Cation CyoHigNO, 217.130 C03017 HMDB00824
M90143 XCO0065 Cation CyiHiN,O5 220.083 C00643; C01017; C09985 HMDB00472
MI0149 XCO0071 Cation CioHpsNsOs 233.172 HMDB11140
M90167 XC0089 Cation CyiHysN,Os 254.089 C16582; C16584
MI0198 XCO0120 Cation CgHysN;OsS, 297.044 HMDB00709
M90204 XCO0126 Cation CyiHyoNOg 309.104 C00270; C03525 HMDB00773; HMDB00230
M90210 XCO0132 Cation CypHpsN,Og 324.152 HMDBO00600
M90215 XCO0137  Cation Cy,HigN;O;S 349.093 C14871
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