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MSMLS 634 metabolites

LC-TQMS8060NX

Metabolites MRM parameters

1. ODS I Cyy
44 hydrophilic metabolites 171 (out of the 359) medium polarity melllml.ilc\] [ 2. ODSII Cyy
1. ZIC-cHILIC 3.AQCu
2. Inertsil HILIC 4.713

LC-TQMS

3.ACE HILIC-B { evaluate the separation of 5 HILIC columns ] [l:w.l..m the separation of 10 reversed-phase cnlumn\] — 5 HSFS
4. Acclaim HILIC-10 6. XR Cy
7. Scepter Cy
SEEREE 100 hydrophilic metabolites L s BEHC,
and 99 hydrophobic metabolites 146 hydrophobic metabolites 9. Scepter C,
1.5 mM Ammonium Formate 10. Accucore Cyy
2.5 mM Ammonium Formate with 0.1%FA [[ 1. ODSH Cy
[nplimizalinn the effects of mobile phase addilives] — . " - 2. ODS T Cy
3. 5mM Ammonium Acetate optimization the initial mobile phase organic content | _
2D LC-TQMS 340Gy
-TQ 45 mM Ammonium Acetate with 0.1%FA 359 hydrophilic metabolites contains 413
both medium and high polarity metabolites | 5. HS
1.5% 5 mM Ammonium Acetate / 95%ACN optimization the initial mobile phase water content Optimize the number of sample loop washout volumes { 1.95% H,0 /5% ACN initial mobile phase
2.10% 5 mM Ammonium Acetate / 90%ACN. and optimization of HILIC column elution gradient and optimization of RPLC column elution gradient 2.90% H,0/10% ACN initial mobile phase

359 hydrophilic metabolites

and 146 hydrophobic metabolites

ZIC-cHILIC column Acclaim C8 column
with 5% SmM ammonium acetate / 95% ACN ‘with 95% H,0 /5% ACN as the initial mobile phase
as the initial mobile phase and 2.25-fold volume washout for the sample loop
HILIC RPLC
g Comparison of 2D-LC with T3 and
{ Reproducibility of the 2D-LC method ] "ADME colamns

[

]

ical perfo
Analytical performance of Sereening Bladder Cancer Markers
biological samples

Plasma Serum  Urine  Fecal  Liver Seminal Urine
plasma
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1.4 i &4
RABEIE R
B & & . FE—4%: ZIC-cHILIC (2.1x150 mm, 3 um)
S Acclaim C8 (3.0x150 mm, 3 um)
woEh 8. B4 AME-5mMCRRERKER, BHE-CBE
ST AME-0.1% PRKAR, BIE-IB
D MmE : F—#: 03mlL/min; F4E: 0.4 mbL/min;
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40°C

BEWR, IERRFIR1-%3

HERR

1L

F1 —HERAESIENIERER (RREIAE B N 95%)

BYi8 (min) E WU &
2.00 ES B.Conc 95
5.00 £ B.Conc 80
16.00 xR B.Conc 73
16.50 £ B.Conc 50
18.50 £ B.Conc 50
19.00 £ B.Conc 95
x2 THRBENKNERER (FBRsIHEB A 5%)
B i8] (min) B WIS &
2.00 R T.Flow3 0.4
2.10 R T.Flow3 1.125
19.90 R T.Flow3 1.125
20.00 £ T.Flow3 0.4
20.00 R B.Conc3 5
29.00 R B.Conc3 40
29.50 R B.Conc3 80
33.50 £ B.Conc3 95
35.50 R B.Conc3 95
38.00 R B.Conc3 5
*®3 HtEER
B 78 (min) E WU R &
2.00 et ] CTO.RVR 1
20.00 R ] CTO.RVR 0
38.00 bt Stop
ESI ¥ O & E : 300C
+4.5 kV DL & E : 250C
%5 3.0 L/min m#HzEEE © 400°C
&5 10.0L/min m # 5 : 10.0L/min
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R4 BE—HHLCBEFNMBELESE
Column Provider Functionality / Support Size (mm) Particle size (um)
ZIC-cHILIC Merck Zwitterionic / Silica 2.1x150 3
Inertsil HILIC GL Sciences Diol (Dihydroxypropyl) / Silica 2.1x150 3
ACE HILIC-B Phenomenex Hydrophilic layer / Silica 2.1x100 1.7
Acclaim HILIC-10 Thermo Fisher Hydrophilic layer / Silica 2.1x150 3
BEH HILIC Waters Amide / Silica 2.1x100 1.7
x5 FE—RPLC BIEHNMELESH
Column Provider Functionality / Support Size (mm) Particle size (um)
ODS Shimadzu C18/ Silica 3x100 2.2
oDSs 1l Shimadzu C18/ Silica 2x150 2.2
AQC18 Shimadzu C18 with polar silane / Silica 2.1x100 1.9
T3 Waters Alkyl functionality / Silica 2.1x100 1.8
HS F5 Merck Pentafluorophenylpropyl / Silica 2.1x150 3
XR C8 Shimadzu C8 / Silica 2.1x100 2.2
Scepter C4 Shimadzu C4 / Silica 2.1x100 1.9
Acclaim C8 Thermo Fisher C8 / Silica 3.0x150 3
Scepter C8 Shimadzu C8 / Silica 2.1x100 3
Accucore C30 Thermo Fisher C30/ Silica 2.1x150 2.6
ADME-HR DaiSO Adamantane / Silica 2.1x100 2

B ER5TE

2.1 BE—4# HILIC HIFIRER

N 4 B,

N—EEERHITHE, Hof ZIC-cHILIC aeRE, MUENeERG:

BRIZAWR . MohHE B- 288, B HEABRE 5%.

Number

5% SmM ammonium acetate /
95% ACN initial mobile phase

1
5 ACE HILIC-B (19) Ai5e6
i j
% Inertsill HILIC (29) _y
By ZIC-cHILIC (36) 2
3 BEH HILIC (33) ; 5.5¢6
11 HILIC-10 (33) 'g
2 3566
=
1.5¢6
0.0 —
Hydrophilic Standards 0
69
E 80, 64 57 52 60 58 63 5
£ ] 7.0¢6
z 0 N
5mM jum 5 mM jum SmM jum 5 mM Q 6.0e6
Formate Formate with Acetate Acetate with E
0.1%FA 0.1%FA = 5.0e6
8 2
< 4.0e6
Hydrophobic Standards = z
100 = 2 3.0e6
78 69 69 61 8 69 62 68 z g
50 E 2 2066
A
0 1.0¢6
SmM i SmM i SmM i SmM 0.0
Formate Formate with Acetate Acetate with :
0.1%FA 0.1%FA 0

4 5 6 7 8 9
Time, min

10% SmM ammonium acetate /

| 90% ACN initial mobile phase
It/
|

4 FE—HHILICHF®RER

3 4 5 6 7 8 9
Time, min

mEhtE A-5 mM &
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2.2 55 T4 RPLC R QIR P H S5 it st R
WE SR, W eI HTHE, Hob Acclaim C8 MEER(E . MILERIBILEZM: REIHE A-0.1%FABR .
TRENAE B- 285 ; B AVIMAIRE 5%, HFSRIFIPMEMEEN 2.25 &,

ODS I 146 o 95% H,0 /5% ACN initial mobile phase
ODS IIT 75 152 ‘ ‘
AQCys 36 158 3.2¢5
(153
B 89 . 2.4e5
G p— 157 B Number of detected metabolites &
HS F5 160 g
. . ~ 1.6e5
XR Cg o1 = 155 Number of lost metabolites during Z 1.6e
Scepter C, ]
4 . .8e5
. 98 170 column head focusing g 08¢
Acclaim Cg o | ——— 171 =
Scepter Cq - 164 = 1.0e4
Accucore Cs T 160 0.2¢4 ‘
0 50 100 150 200 gy L) i
R sdhub
0123 456 7 89 1011121314151617 18
C Time, min
90% H,0 /10% ACN initial mobile phase
5.2¢5 |
1 4 \
1 4.4e5
5 1 fold (478)
1 1 15 fold (469) & 3.6e5
2 fold (471) I 2.8e5
1 Z
5 | 2.25 fold (479) § 2065 | ‘
1 A 2.5 fold (476) k] | |
1 1.2¢5 ‘ | I
! 4.0e4 | \‘
.0e: | | Jw
\ll | I
1 i RN

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
Time, min

5 SET4 RPLC RiFmIFIPIFTMEETEIRE R

23 EWMMITFMURE —fRREBECHEIEX L

FKMEACEDAR KM EARRNRENESEEAME, 25/ RT 2-20 min 7 RT 20-38 min, NE
6AFR, ERAREIMM, BT 92% A EMARERE RSD E/N\F 2%, #1F 95% AR EIHIAYIEETR RSD
BINF 30%; ZEREBERE, B 92% WA EIRERE RSD E/NTF 2%, #T 85% KUHHaIIEE R
RSD B/NF 30%, EMMERF.

S 4R +LCMS-8060NX RBIZA 757ATE 2-20 D8P KA ZIC-cHILIC 8RR (BT FKIEET
2B) , ZFEE 20 2 EXRA Acclaim C8 BERR (BTH/KERSNOE) . B 6B i, EFRKDBIRE
¢ (RT 0-20 %) , T3 F ADME #£37 295 fp KA EMBIREBEN IR, SEAKREBD F KR BMER 8 &
HRFEER. BT, ZHERESERAPH—E HLIC BEREREsBXEPSRERET . EHRKD B
BfiE (RT 20-38 £0%F) N, “HEBREBIERA D Acclaim C8 3T 122 ME/KA SN EIESBRRMTF T3 M
ADME #%,

Intra-day repeatability (n=6) Intra-day repeatability (n=6) 262““" day repeatability (n=6) Intra-day repeatability (n=6)
300
400 312 400 31 3
5 E E
E 200 ‘é E15 ER
z z z 50 60
0% 1020%  20-30%
<0.5% 051% 1-1.5% 15%2% >2% <10%  1020%  20-30% > 30% S0.5% 0:S:1% 1:1.5% 1.5%:2% >2% RED ofpeslk >3
peak area
RSD of retention time RSD of peak area RSD of retention time
B
1.9¢7 2D LC 1.8¢7 T3 1.6¢7 ADME
| @
& 1.527: B 14e7 E 2er
= 117 | ‘ £ 1.0e7 =
= | ] Z 8.0¢6
£ 7.0e6 | £ 6.0e6 g
£ | I | = E
E 3006 | ’ [ = 06 ‘ \‘ L E 4.0¢6
Al | )\ N =
0.0 L o 00 h -

‘Time, min

Bo EEMMEFMURS—HERMEESTEREIETLL
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2.4 £IE”HERAE +LCMS-8060NX LIRS 7T AN AR EM AR DA £ RE

WME7 R, RHNEEDEAPHNIHERRA. AREERDHEQNEOR N 2081, 5
49.8% . XL EEZBERERMAK . B IRRMEMEENREY . FFREPRUETHRSHM0EY (344
™), BREERE (3124) M3 (3121) FkEK (309 1) o XRPFIZLIERBEEQNSTHEDFARP
RIS .

208

[
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=

—
n
=
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=

Intersection of metabolites

n
>

13109 908 6655 55

0
| Liver °
I Urine I
I Plasma
I Seminal plasma
I Fecal
I Serum

300 200 100 0O
Number of metabolites (n=9)

7 2D LCT ZEERRBAFR N RNEENHERO D HTIEEE

2.5 IEPRRLFS - BBt PR B ) X BB 53
ElERN AT, £kt T 30 ESAWM. MEERA: 1. VIPE> 1; 2. IRERZMMEH> 25 < 0.5;
3. pfE< 0.05,

Intersection

A

P C Class class
00 | L I | 3-Hydroxybenzoate Bladder cancer
400 ‘ ‘ Control
200 u | Glyceraldehyd
« lyceraldehyde
g 0 CO S - u SC y 1] i | Lactate 4
-200 RIS | I I I | I | Allothreonine
-400 | | Threonine 2
-600 ! F Pterin
+ | SA i
B -600-400-200 P?:l 200 400 600 ! I | \_ | 1-Methyladenosine 0
600 | } l Pr sulfate
400 L1 SSEEa A I et -~ Stachyose 2
200 u ‘ - T 1 1 1-Aminocyclopropanecarboxylate
G 0 [ Bladder cancer ﬁ T T Tyrosine 4
A 200 M Control LTI A -
[ T Serine
-400 T T INEEEE 1 Pantothenate
-600 Ferulate
-600 -400 -200 0 200 400 7 I Xanthurenate
D S ’.,\ PC1 ~|‘E T | Diethyl 2-methyl-3-oxosuccinate
bl T 1 T 1 Glycochenodeoxycholate
w; | Aminoacyl-tRNA biosynthesis T '*'I i TT "J'ﬁ T Glycocholate
. N | i Azelate
c&" S Phenylalanine, tyrosine and | ‘ ||| Indole-3-acetamide
o tryptophan biosynthesis I T i | || ||| 4Imidazoleacetate
< ": | N-acetylneuraminate
o Primary bile acid biosynthesis T TTTT TR I I I Caffeate
L] L
2 |, eArginine biosynthesis ‘ i Ethylmalonate
§) 8 Pantothenate and CoA biosynthesis _[ 1T I Caffeine
w, NN |
Arginine
S 00 01 02 03 04 05 ‘ T THITH] are
letidrttetatet el aletaletel R S S S

Pathway Impact ~ TUeSUONEeoInRInENRte

B8 ImPRALA - BB Bt FE PR R ) 33 BREAF 55
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MBERMBBEEENE, REFNEEXRNRENEETE. FESTHEDERN—TUEBE RIRBFIXS RIS
T T HIEERMRIE,

SENAT

52eWER (PE) FRAE -2 PO

Shimadzu (China) Co., LTD. - Analytical Applications Center

Email: dr_jin@shimadzu.com.cn Tel: 86(21)34193983 http://www.shimadzu.com.cn





