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Comparative metabolic and lipidomic profiling of human breast
cancer cells with different metastatic potentials
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Supplementary Figure S1: Representative spectra of lipid profiles from mammary epithelial and breast cancer cells,

derived from nano-electrospray mass spectrometry in A. positive ion mode and B. negative ion mode.



www.impactjournals.com/oncotarget/ Oncotarget, Supplementary Materials 2016

Compound #1

PC [C34:2 (16:1/18:1)] [M+ H]*, m/z 758
* CsH4NO4P : phosphorylcholine

502.92

698.17

50 696.50 [M - C3HgN + H]*
45 603.58 @

40
741.00
* 733 [Lyso-PC(18:1) — H,0 + H]*
¥ [z 690.92 [M —H,0 [+ H]*

Relative Abundance

40.3
2 [Lyso-PC(18'1)+ HI* 617.75 s 715.47
yso-PC(16:1) - H,0 + H]* 600.83 639.42

55342 613.08

759.58

712, |7 723. 25

10 34 476.17] 51892 | 333
494.0: 54217 Issm 575.42)

0 L717 ||I 1 ||os.17 |‘ llsnoa I 620.00 1546.50 l

72542 y42.67
160 130 NS00 520 3 aon 620 640 660 680 7 760

[Lyso-PC(16:1) + H]* M- C5H14N°4P + H]*

Compound #2

PC [C36:3(18:1/18:2) [M+ H]*, m/z 784
* CsH14NO,4P : phosphorylcholine

0 [z25:23 M- C:HoN + HI*

487.42

Relative Abundance

[M - CsH4NO4P + H]*
[Lyso-PC(18:1)— H,0 + H]* |601.5§

\ [Lyso-PC(18:1) + H]* [M = H,0 + HJ*
504.28 L/ [Lyso-PC(18:2) + H]* 76643 5%
50 sz 6 627.58 & 668.00 69250 3
12.67 666.25 l 702 30:; "
| Lo ) 1|| L L
460 480 5 520 540 560 580 600 620 640 66' 700
[Lyso-PC(18:2)~ H,0 + H]* mz

720

(Continued)



www.impactjournals.com/oncotarget/ Oncotarget, Supplementary Materials 2016

Compound #3
PC [C36:2(18:1/18:1)] [M+ H]*, m/z786
* CsH4NO4P : phosphorylcholine
00 489.33 750.33
95
90
85
80
8 13 [Lyso-PC(18:1) - H,0O + H]*
§ ™ [50422)
c
]
2
<
[ 786.42
2
=
L]
& s e [M - H,0 +H]*
[Lyso-PC(18:1) + H]* Ess_ssl
=5 [M — C5H,,NOP + H]*
[M — CgHoN + HJ*
701.50 728.5 87.83
53.25 71.25 89.42
520 540 560 580 600 620 640 660 680 700 720 740 760 780 800
mwz
Compound #4
PC [C37:3(18:3/19:0)] [M + H]1*, m/z798
* CsH14NO,4P : phosphorylcholine
100 501.42 [Lyso-PC(18:3)—H,0 + H]*
9%
90
. 3942 [M - CiHoN + H*
80
o 7
2 n
©
T &
c
=3 60
o
: 55 65767 756.50
> @
B s [M - H,O + HJ*
€ w 550 (78054
3
30 he7.17 [Lyso-PC(18:3) + H]*
2 J45925 M — C5H,4NO4P [+ H]*
2 133 [Lyso-PC(19:0) + H]* [ st 1 79858
47333 1824
1 I: wo0zs TI067 gu50 675.50 75367 |ren s
625.00
" 50.0 } 56042 67033 59750 ps2.00 ootaz 70542 T8I 3502 86.75
5
; TR i s
460 480 500 520 540 560 580 600 620 640 660 680 700 720 740 760 78! 800
miz

[Lyso-PC(19:0)— H,0 + H]*

(Continued)



www.impactjournals.com/oncotarget/ Oncotarget, Supplementary Materials 2016

Compound #5
PC [C38:5(18:2/20:3)] [M + H1*, m/z 808
* C5H14NO,P : phosphorylcholine
100 3 749.33] [M — C,HN + H]*
95 é
90 ;
8 3
80 3
o 3
e ni
© 3
T 6 ]
c E
FECE
2 E
< 55
o E
> 507
- 3
8 s
(o) E
o 40 3
35 3
0 3
2 3 [M - CsH4NO4P + H]*
' [Lyso-PC(20:3) - H,0 + HJ* [62559
15 3
10 3 [Lyso-PC(18:2) + H]* [Lyso-PC(20:3) + H]* [M —H,0 + HJ*
P i o 72650
3 480.58 5367 577.67 isu 00 64825 =
T .l.l T U W L SEE sy 17RO | P2 | mears TR T wen
460 480 ' 580 600 620 640 660 680 700 720 740 760 780 800 '
miz
[Lyso-PC(18:2) — H,0 + H]*
Compound #6
PC [C38:4(18:0/20:4)] [M+ H]*, m/z810
* CsH4NOP : phosphorylcholine
0 4 51.42] [M — C;HoN + H]*
9% ;
90 ;
85 ;
80 3
® 75 é
2 nj
© E
T 6]
c E
FECE
o E
< 55
@ 3
2 50
8 s [M —H,0 +H]*
APE 793.2
35 3
» 3 [M - CsH4NO,P + H]*
] [62743
20 é
5 3 [Lyso-PC(18:0) + H]* 72842
L= R [Lyso-PC(20:4) —H,0 + HI* 588.92 542 i
E l e 506.25 i 5433 67525 T o ST S92 s L e Lmu \ 77492 9500“033
E| 2 36.42
03 “ T l " Inlllﬁ‘“ .[ | PR H ol .I J m I ey pesss | oo dd hﬂ‘“S
460 480 500 520 540 560 580 600 620 640 660 680 700 720 740 760 780 800 820
miz

[Lyso-PC(18:0) - H,0 + H]*

(Continued)



www.impactjournals.com/oncotarget/ Oncotarget, Supplementary Materials 2016

Compound #7
PC [C38:2(18:1/20:1)][M + H]*, m/z 814
» CsH14sNO4P : phosphorylcholine
100 §1725
s
3 7.
0 e
@ ™
o
g [Lyso-PC(18:1) |- H,0 + H]*
_ +
-g 6 m . [M - H,0 +H]
< s
"2 0 1 [M — CzHgN| + HJ* 51567
S s [Lyso-PC(20:1) - H,0 + H]*
X o
B 60717 gzrs0
0 [Lyso-PC(20:1) +H]*
= 1532.17 @13 30 ez
20 P, 683 78228
15 47.50 €873 74350
0 \ 1631.17 71158 ooz 17
s | !
0 T T 1
€00 E‘N/ s 660 €30 700 720 740 760 780 300 820
[Lyso-PC(18:1) +HJ* [M - CsH1NOP + HJ*
Compound #8

PC [C38:1(18:1/20:0)][M + H]*, m/z 816
» CsH14sNO4P : phosphorylcholine

- [5758] M- CiHeN + H]*
«%
0
&
0
Py ™
o
("t 70
<
T &
5 o
a2 80
< s
2 =
=
8
]
X «
s [Lyso-PC(18:1) - H,0 + H]* (M - H,0 + H'
* e /95.42]
2 [Lyso-PC(18:1) +H]* 250
19 [Lyso-PC(20:0) +H]* L
15 YySo- ) +
T opebzi Ear s, P30 s
L - - s fa3 ese3n 71433 pro7s
- 6033 58875 74208 7817
. 7\776& "H‘“ s 63653 69975 31608
° po1.42 p1942
40 430 500 $20 S0 30 600 620 640 €60 €30 700 0 740 760 780 300 20

[Lyso-PC(20:0) - H,0 + HJ*

(Continued)



www.impactjournals.com/oncotarget/ Oncotarget, Supplementary Materials 2016

Compound #9
PC [C38:0(18:0/20:0)] [M + H1*, m/z 818
« CsH14sNO4P : phosphorylcholine
- M - CaHsN + HI*
«s
0
&
0
"y ™
o
g f 53
T €
c
3 &0
Q2
<L s
o
.% @ 'SJO:[Lyso{Pcus:O) ~H,0 + HJ*
- 5 3
& “ ).35'
s mez M= H0 +HJ*
0 67742 8‘6(2
- [Lyso-PC(18:0) +H]*
® sz 22100 [M - CsHiNOSP + [H]*
' .
3 wx e [Lyso-PC(20:0) - Hz0 + H] ‘e S .
o 53429 e @ oz JIES T T 0 s
5 P4 3925
: i v o
480 @80 00 $20 S0 30 €00 620 640 €60 €30 700 720 740 760 730 a0 820
[Lyso-PC(20:0) +H]* ™
Compound #10

PC [C40:6(18:1/22:5)] [M + H]*, m/z 834
» CsH14sNO4P : phosphorylcholine
100 |z75.33| [M - C3HgN +HJ*

%
0
&
*N
74750
™
3
= 70
]
T &
o
3 €0
Q2
<L s
[
R
®
s ¢ [Lyso-PC(18:1) — H,0 + HJ*
= & [M = CsHyNOSP + HJ*
= [M - H,0 +HJ*
® B1667]
25
72028
783 53408
7’2‘|7 730423255 - “ a2 l
L A b b
A S S o

[Lyso-PC(18:1) +H]*

(Continued)



www.impactjournals.com/oncotarget/ Oncotarget, Supplementary Materials 2016

Compound #11
plasmenyl-PC [C38:1(20:0/18:1)] [M +H] *, m/z 800
*» CsH14sNO4P : phosphorylcholine
. 503.42] [Lysoplasmenyl-PC(18:1) + HJ*
«s
S0
&
0
"y ™
Q
{ =y 70
]
T &
c
3 w@
o
< s
o
= =
-~ 8728
% ® #8208
X o
® es267
» [Lysoplasmenyl-PC(20:0)
-H,0 +H]*
23 74150
10 *
5 w”‘“‘” [Lysoplasmenyl-PC(18:1) @/ [Lysoplasmenyl-PC(30:0) + H]
:: siice — - CaHgN +H] ey BB 51842 / [M - CsHysNOsP &Q]'
s 3033 T 445.00 536.42] 858 550::“2 cn= 61 i sy e 73033
5 Al mn
300 20 40 0 0 400 420 @0 480 430 00 20 S0 60 30 €0 €20 640 €60 €0 700 720 740
mz
Compound #12
plasmenyl-PE [C34:0(18:0/16:0)] [M + H]*, m/z 704
[M - H,0 +H]* [E8633]
‘: EE [C18:0 ether + C;HgNO;P + HJ*
0
&
. B63:42] (M - C:HsNOP + H]*
o ™
o
c
]
T &
c
=
o
< s
g 0 $01.33
g . [Lysoplasmenyl-PE(18:0)
& o — CoHsNO4P +H* s e 67225
* 3[C18:0 ether+ C,HsNO;P s w55 oo
% 4 - H;PO4 + H]*
2178
® m::’ e 1033 ‘“’7"2” 2067
20
31300 w7
15 >0 |[ 397 17
10 s
; | h
° i . 'I | 4 |
260 20 300 320 340 360 330 400 20 “n 480 430 $00 700

(Continued)



www.impactjournals.com/oncotarget/ Oncotarget, Supplementary Materials 2016

Compound #13

Relative Abundance

Compound #14

Relative Abundance

n 8 & &5 & 8 & 3 7

8

100

95

90

85

80

75

70

65

60

56

50

45

40

35

30

25

20

SM [C34:1(18:1/16:0)] [M]*, m/z 703
* CsH14NO,P : phosphorylcholine

504.17

548.58
b06.67

[M - C5H1,NO,PT*
546.67

562.58
568.67

561

460.25 490.25

#195.25

500 520

479.67

161.50

460 480 540 560

PE [C36:2(18:1/18:1)][M - H]-, m/z 742

R8109] [c18:1 - H

27906

[Lyso-PE(18:1) — H,0 — HJ-

e 3037

20997 2687 2 IEQ 3BT 42430 44025
T

685.421 [M —H,0]

[M — C;HgN — H,01*
- [M — CJHQN]*
574.83 58242
60358

£05.50
601.25

8.42 623.83 660.42 668.42

621.58

588.33 546,83

630.58 b87.67  702.50
588.83

700

§06.17

580 600 620 640 660 680

[Lyso-PE(18:1) — H]"
ZEXE]|
460.30
.

Po7e sppap SIME ss249 smsy 60038 B2 65561 6025 70097 72012
e

200

2%0

300 w0

430

) €00 W 7%

mz

(Continued)



www.impactjournals.com/oncotarget/ Oncotarget, Supplementary Materials 2016

Compound #15
PE [C36:0(17:0/19:0)][M - H],, m/z 746
o [269:08] [C17:0 - H-
£
0
&
0
k)
[+
(%} 70
c
© &
2
-g €0
< 55
O 0
>
E 3
& ©
= [C19:0 — HJ-
» ) [Lyso-PE(17:0) — HJ-
2 7] [Lyso-PE(19:0) — H;0 — HJ" r
20 p3108 64517
[Lyso-PE(17:0) - H,0 — HJ" l, 494.33] [Lyso-PE(19:0) - HJ
L 25517
0 32700 37,00 48, 76.2
s 2128 38433 W] e 11466.33 S92 BE oy o2 - 67217 1242 gss
I el B T Y vl A o R B YO B Y T T
200 250 00 %0 Y 40 00 550 "6 6 70 7%
mz
Compound #16
PE [C38:5(18:1/20:4)] [M - H ], m/z 764
w B03:25] [c20:4 - HY:
s
90
&
N
s
]
o 70
S «
g o [C18:1 - H
3 . &=
3 0
>
B s
@
m 0
3
. [Lyso-PE(18:1) — HJ"
b3
N oy [Lyso-PE(18:1) —H0 - HJ —_
[Lyso-PE(20:4) — H,0 - HJf
P 65142
10 553 £91.08 6233 0 71433 74642
s s ir”ﬁ 902 | | | e
p =l L) T Bl WL
200 20 00 %0 Py 0 0 0 € e B .

mz

(Continued)



www.impactjournals.com/oncotarget/ Oncotarget, Supplementary Materials 2016

Compound #17
PE [C40:5(18:1/22:4)][M - H]-, m/z 792
0 71850
%
0
&
0
il
[+
o 0
&
- €5
§ &
< ® [C22:4 — ] g
o %0
=
TV' 3
T .
4 [C18:1 - H]
% EE [Lyso-PE(18:1) - H]-
0
3 3167 idss
® 82 1| yso.PE(22:4) - HI
* 6275 60533 e fms =
0 Foe17 - 7633
s 528.17 =217 €378 r‘szrm I \
, | | Lo LTS L) =
250 00 %0 i) ) s 50 €0 " e 700 T 20
mz
Compound #18
plasmenyl|-PE [C38:4(18:0/20:4)] [M - H]-, m/z 750
© B0325] [C20:4 - HF
%
S0
&
0
™
3
o 70
5
L 3
g &
o £
; . [5Z42] [Lysoplasmenyl-PE(18:0) — H]
.‘—g © 8128
0
m 0
3
0
-
20
1 E§6_33 [Lysoplasmenyl-PE(18:0) — H,0 - HJ-
10 25925 w17 3
s 247.00 i 8492 ]m‘:wlulz 5033 S0 ‘ wazs 720 73250
49400
. o B Y W’f&’. 1 b L P G M i = 1), .I |
0 = % i i i P P P p p )

mz

(Continued)



www.impactjournals.com/oncotarget/ Oncotarget, Supplementary Materials 2016

Compound #19
PS[C34:2(16:1/18:1)][M - H],, m/z 758
- » C3HsNO; : serine EE [M - Ser— HJ"
«s
0
)
0
™
g
§ " [C18:1 — H]
§ @ 81.05
g =
g s
5 e
& ©
k)
0
. [Lyso-PS(18:1)- Ser- H]
® [Lyso-PS(16:1) — Ser—H ] [Lyso-PS(18:1) — Ser+H,0 — H]
* [C16:1 — H]
Ll E'o \I 9.7 m / bose 72627
iome [ s  COMMURERZE] ax | wuw oo s wswe e 0 | we e
0 250 00 %0 w K msoo"'ssa 60 60 00 o
[Lyso-PS(16:1) — Ser+ H;0 - HJ-
Compound #20
PS[C34:1(16:0/18:1)][M-H ], m/z 760
- « C3HsNO; : serine EE [M - Ser— HJ'
E ]
0
&
0
s
8 =
g &
2 s
2 =
®
& ©
k]
£
k-]
» [Lyso-PS(16:0) — Ser—H]
15 of - . o
. [C1] ' [C18:1 — H] £91.06 [yso-PS(18.1) - Sfer- H] -
. [Lyso-PS(18:1) — Ser+H;0 — H]
0 3280 2:.537‘|I, | P9512I Hmw | wowm @\ =~ ’IG 4623 sna s sue $03 605 exser o,.e |5°:“l9 L il
200 220 300 30

woﬂ 450 50 ) e 650 0 %0

mz
[Lyso-PS(16:0) — Ser+H;0 — HJ-

(Continued)



www.impactjournals.com/oncotarget/ Oncotarget, Supplementary Materials 2016

Compound #21

PS [C34:0(16:0/18:0)] [M - H]-, m/z 762

- « C3HsNO; : serine 75.33] [M - Ser—H]
1]
S0
&
0
k]
[
o
c
g &
g &
8 s
[
2
®
E ©
k]
0
= [C16:0 — HJ- [
© [Lyso-PS(16:0) — Ser—H]
B 2025 [C18:0 — HJ Lyso-PS(18:0) — Ser— H]
10 [Lyso-PS(18:0) — Ser+ H,0 - H]
H T4 482
o To2%a 6275
200 220 300 0 400 450 00 80 €00 €50 700 750
mz
[Lyso-PS(16:0) — Ser+ H;0 — HJ
Compound #22
PS[C35:1(17:0/18:1)][M-H ], m/z 774
- « CzHsNO; : serine .
" 28137] [c18:1 - HI
0
& [E87:58] [M - Ser - HF"
0
™
§ »
g &
S e
g s
D 20
.% « [Lyso-PS(18:1) — Ser—HJ-
E ©
k)
% [Lyso-PS(17:0) — Ser—H
= 32908
20
Lyso-PS{17:0) — Ser+ H,0 — HJ-
15 [ ySO ‘9,2)5 510922 z ] 78617
5 Y s 64317 s 47
. kI m l 03 . 57842 S 1 I }’ 74275
: | T | I e | |,
200 T a0 T e "ss0 60 650 E S S

mz

[Lyso-PS(18:1) — Ser+ H;0 - HJ-

(Continued)



www.impactjournals.com/oncotarget/ Oncotarget, Supplementary Materials 2016

Compound #23
PS [C36:3(18:1/18:2)][M-H ], m/z 784
. + C3HsNO; : serine EE [M - Ser— HJ
1)
0
&
0
)
@
o n
c
g &s
g &
g s
@ o
>
B s
T .
12 . [C18:2 - HF
0
. PBT.27] [C18:1 — H] [Lyso-PS(18:1) — Ser— HJ-
® [Lyso-PS(18:2) — Ser—H ]/
* U g8
10 417.20] [Lyso-PS(18:1) — Ser+H,0 - H]-
43839 71542
s P sz 142 61349 | ’mw
52726 13.4
0 II‘ l]n “l IIJH snszh“ w’lzh wloa .655‘16 s || |.j,||ﬂ II ||| ||
o 0 "6 ) 700 T
mz
[Lyso-PS(18:2) — Ser+ H;0 - HJ-
Compound #24
PS[C36:2(18:0/18:2)][M - H]-, m/z 786
« C;HsNO; : serine
59942 [M - Ser- HJ
100
%
0
&
0
o k)
o
| =] 70
]
T &
c
3 e
2
< =
o
2z
8 .
]
X «
)
0
= [Lyso-PS(18:0) — Ser— HJ
20 -
. [C18:0 — HJ' 19:25
G [Lyso-PS(18:2) — Ser— H [ lL¥50-PS(18:0) - Ser+H,0 —Hf
. [C18:2—H]‘ [H-I!‘
o JZis0 24200 26908 [ 30833 35133 377.33 40325 'IE_H&’ 45225 S0308 S3288 56583 61200 62633 €663 63525 71842 75458 76350
T m T . T e e T rrveerey "

50 500 50 €00 650 700 %0

[Lyso-PS(18:2) — Ser+H,0 — H]"

(Continued)



www.impactjournals.com/oncotarget/ Oncotarget, Supplementary Materials 2016

Compound #25
PS [C36:1(18:0/18:1)][M - H]-, m/z 788
« C3HsNO; : serine
100 01.42] [M - Ser—HJ
F]
0
&
0
o ™
o
: 70
]
T &
(=
3 €0
=]
< =
o
I
B .
]
X o
k]
£ [Lyso-PS(18:0) — Ser— HJ-
ES E1‘L25|
2
s [C18:0 - H] [Lyso-PS(18:0) — Ser+H;0 - HJ
o 3 [C18:1 - H PE325 [Lyso-PS(18:1) — Ser—H]
. 281.25 :
o zom e 23 fpsew e 37808 117 b3 47317 s208 S2417  ssss) smay 61725 erso 642 I ans gsss 07
P %0 w0 " 0 ) "0 () 70 T o0
mz
[Lyso-PS(18:1) — Ser+ H;0 - HJ
Compound #26
PS [C36:0(18:0/18:0)][M - H], m/z 790
o CHsNO; : serine 703.32] (M- Ser—HJ
0
&
0 [716.38
Py ™
o
= 70
©
T &
c
3 e
2
< =
o
Zz %
8 .
)
¥ o
k)
0
. [C18:0 — H]
» oo [LYSO-PS(18:0) — Ser— HI
18 26914 1419 25
o 2708 [Lyso-PS(18:0) — Ser+ H;0 — HJ-
. 2 437.28] ¥
0 e = \mﬁf L‘z’ AL W il l|"“.6 e WP g e s ey 7| | THE TR0 g
2%0 T W % 0 T s 0 "o €0 70 70 a0

mz

(Continued)



www.impactjournals.com/oncotarget/ Oncotarget, Supplementary Materials 2016

Compound #27
PS [C38:4(18:0/20:4)] [M - H]-, m/z 810
« C3HsNO; : serine
100 23.33] [M - Ser— H]
0
&
0
@ ™
o
= 0
]
T &
c
=
o
< s
o
= =
8 .
)
X o
« [Lyso-PS(18:0) — Ser—HJ
-
= [C18:0 - HJ
s [Lyso-PS(18:0) — Ser+H,0 - HJ
. f37.25)
" {5508 [Lyso-PS(ZOAS)m; Ser-H] —_—
9547 SN 77842
s e 74267 76675 1 15"55
o 1} It l N e
700 70 0
[Lyso-PS(20:4) — Ser+H;0 - HJ
Compound #28
PS [C38:1(18:1/20:0)] [M - H ], m/z 816
» C3HsNO; : serine
® 29.42]] [M - Ser- HJ
«s
0
&
0
o ™
o
= 0
<
T &
c
=
e
< s
@
= %
5
[}
X «
k]
0
® [Lyso-PS(18:1) — Ser—HJ
2 [C18:1 — HJ [Lyso-PS(20:0) - Ser-H]
1 281.08 ' : \ [447.17]
[C20:0 - H] 26517 [Lyso-PS(20:0) — Ser+H0 — H
. - (FIkRT) 7s.02 sua2 s o0 'muzmw
s 25900 35.] 3 51925 sa742 a0 e & e Lms l l
° VPR RSN TR TSR AT I | m

[Lyso-PS(18:1) — Ser+H;0 - H]'m2

(Continued)



www.impactjournals.com/oncotarget/ Oncotarget, Supplementary Materials 2016

Compound #29
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Compound #43
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Supplementary Figure S2: MS/MS spectra of the assigned 44 intact lipids in mammary epithelial and breast cancer
cells using LTQ-XL mass spectrometry. All lipids were identified by matching against the in-house MS/MS library, databases of
Lipidmaps and LipidBlast, based on their major structural features, and the major precursor and fragment ions were indicated as red
characters. Each compound corresponding to compound # was listed in Supplementary Table S2.
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Supplementary Table S1: A GC-MS-based metabolic profile of breast cancer cells in different progression stages

No. Compound RT MCF-10A MCF-7 MDA-MB-231
Alcohol
1 Erythritol 19.03 3.94+0.75° 14.55 +7.03% 1.50+0.27¢
19.05
2 Myo-inositol 28.95 130.11 £41.21* 62.12 +28.52¢ 242.86 + 87.10°
Amino acid
Alanine 7.00 110.92 + 49.66® 169.45 + 56.46° 74.36 £ 16.61°
4 Asparagine 20.85 9.08 +2.84? 15.92 £ 5.47° 6.15+1.27°
5 Aspartic acid 15.06 119.17 £+ 34.00° 85.77 £ 42.08 60.90 + 13.09*
17.41
17.43
6 Glutamine 19.78 343.20 + 46.94° 1401.87 £ 770.11° 355.54 +45.65°
19.79
19.81
23.11
7 Glycine 7.47 221.07 £47.07 315.14 £99.45 362.64 + 138.97
12.02
12.03
8 Leucine 8.30 5491 +7.33 101.75 £42.91 68.48 +24.12
11.72
9 Lysine 26.08 89.80 + 18.56 150.53 + 65.83 91.28 +26.41
10 Ornithine 24.00 5.09 +1.33¢ 6.96 +£2.16° 17.80 £ 3.10°
11 Proline 11.81 38.33 +11.90° 112.39 + 50.66° 25.09 + 8.62%
12 Serine 10.81 43.61 = 12.39* 191.98 = 104.09* 38.99 + 12.56°
13.45
13 Threonine 11.74 39.35+£9.52¢ 258.60 = 80.39* 33.90 £ 9.90*
11.75
14.08
14.09
14 Tryptophan 30.92 25.12 + 8.06® 42.38 £15.922 18.97 £5.16°
15 Tyrosine 26.37 137.08 + 34.37° 389.82 +193.48° 101.24 £ 15.732
16 Valine 6.71 98.82 +30.15° 323.69 £ 105.30° 78.92 + 26.64°
9.74
9.76

(Continued)
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No. Compound RT MCF-10A MCF-7 MDA-MB-231
Fatty acid
17 z;?gdroxybutamic 8.05 26.96 + 6.97* 22.64 + 11.89° 49.06 + 12.80°
18 Oleic acid 31.08 1.41+£0.71 1.68 +1.33 2.44 £ 0.60
19 Palmitic acid 28.36 13.73 £2.11% 12.54 £4.31° 20.13 £7.57°
20 Stearic acid 31.49 7.84 +£3.60 8.26+2.33 11.92+£3.58
Organic acid
21 Isocitric acid 24.07 2.14+0.76* 12.26 + 4.53% 8.64 £3.01°
22 Lactic acid 6.04 32.16 £7.87° 199.70 + 85.43 59.49 +23.99°
23 Malic acid 16.67 7.74 £ 2.46° 14.68 +4.87° 5.10+1.28
24 Oxalic acid 7.90 248.51 + 94.00° 388.76 + 128.54® 509.14 £ 194.63°
25 Pyruvic acid 7.63 11.16 £7.74 11.97 £4.66 15.44£3.16
Purine
26 Adenine 24.95 6.71 £1.03 8.28 £1.48 109.12 £ 13.81°
27 Guanine 29.59 0.37 £0.06° 116.02 + 58.59° 137.75 £ 18.65°
28 Hypoxanthine 23.73 244.10 £ 92.38¢ 167.28 £97.68® 84.17 £ 9.68°
29 Inosine 36.11 11.30 + 1.942 22.60 + 11.00° 2.34+1.21°
30 Uracil 12.86 22.51£3.40° 2.05+0.76° 29.13 £ 6.33*
31 Xanthine 27.80 20.49 £ 6.32° 0.23 +£0.35° 2.71 £0.74
Sugar
32 g&‘i’;"Sphoglucomc 33.93 458 +1.35 3.18 4 2.67 4.61+2.15
33 Fructose-6-phosphate 32.31 34.04 £ 13.35° 5.94 +4.14° 12.92 +3.98°
34 Glucose 27.15 11.88 £ 8.37 20.67 £ 12.67° 7.15+1.70°
35 Glucose-6-phosphate 32.32 187.35 £36.35° 41.77 £23.83° 118.50 £ 30.10°
32.49
32.74
33.03
33.33
33.50
36 Glyceric acid 12.67 0.94+£0.37° 2.43 +£0.99° 0.92 £ 0.62°
37 Mannose-6-phosphate 35.72 59.41 £18.13* 17.48 £9.79° 11.95+3.52°
38 Sucrose 36.96 6.20+£2.29 5.85+0.90 8.06+3.77
Other
39 Creatinine 18.10 3.86 £2.02° 14.50 + 6.90° 3.10 £ 1.48°

Different letters in the same row indicate a significant difference. Mean + SD value for quintuplicate measurements are

shown. The values are multiplied by ‘10e3’ due to significantly small values
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Supplementary Table S2: Normalized ion intensities of identified lipids in mammary epithelial cells (MCF-10A) and
metastatic breast cancer cells (MCF-7 and MDA-MB-231) using nano-electrospray mass spectrometry

No. Lipid Proposed Ion species m/z MCF-10A MCF-7 MDA-MB-231
molecular composition
species
(total acyl

carbons:total

double bonds)
Positive ion mode
Phosphatidylcholine (PC)
1 PC 34:2 Cl16:1/C18:1 [M+H]* 758 1.77 £0.26* 3.52+£0.39° 437+£1.07°
2 PC 36:3 C18:1/C18:2 [M+H]* 784 2.05+£042*  4.93+0.58® 8.42 +£3.58"
3 PC 36:2 C18:1/C18:1 [M+H] 786 9.72+233* 24.65+2.90"% 39.53+15.19°
4 PC 37:3 C18:3/C19:0 [M+H]* 798 7.45+528a 10.67+3.46a  8.63+0.97a
5 PC 38:5 C18:2/C20:3 [M+H] 808 0.37+0.12° 1.19+£0.32% 1.68 £ 0.75°
6 PC 38:4 C18:0/C20:4 M+ H] 810 0.39 +0.05° 0.63 £0.122 1.76 £ 0.27°
7 PC 38:2 C18:1/C20:1 [M +H]* 814 1.36 £ 0.22¢ 2.54+£0.29° 1.39 +£0.232
8 PC 38:1 C18:1/C20:0 M+ H]" 816 2.88+£0.49*  4.52+0.60° 5.27+0.83°
9 PC 38:0 C18:0/C20:0 [M+H]* 818 339+ 1.63* 5.11+£2.16% 7.73 £2.77°
10 PC 40:6 C18:1/C22:5 [M+H]* 834 1.33+£0.17¢ 2.10+0.19° 2.03+0.21°
Plasmenylphosphatidylcholine (plasmenyl-PC)
11 Plasngzr_lfl'PC C20:0/C18:1  [M+HJ 800 387+143  746+064  3.67+2.00°
Plasmenylphosphatidylethanolamine (plasmenyl-PE)
12 plasrgzrfg FPE cigocie0 M+ HT 704 1334049  1.98+0.64*  2.02+0.32°
Sphingomyelin (SM)
13 SM 34:1 D18:1/16:0 [M]* 703 2.07 +£0.94* 2.26 +0.92° 3.10+£0.76°
Negative ion mode
Phosphatidylethanolamine (PE)
14 PE 36:2 C18:1/C18:1 [M—-H] 742 10.01 £0.69* 16.17 £0.67° 4.68 +0.30¢
15 PE 36:0 C17:0/C19:0 [M—H] 746 2.79+£0.57° 7.30+£0.37° 435+£1.37°
16 PE 38:5 C18:1/C20:4 [M—-H] 764 3.31+£0.27° 8.87+0.17° 4.09 £0.62°
17 PE 40:5 C18:1/C22:4 [M—H] 792 4.86 + 0.36° 8.11+047° 7.51+£1.27°
Plasmenylphosphatidylethanolamine (plasmenyl-PE)
18 plasn;;?f'PE C18:0/C20:4  [M—H] 750 455+028  1.65+0.18°  13.03+1.02¢
Phosphatidylserine (PS)
19 PS 34:2 Cl16:1/C18:1 [M—H] 758 7.56+£0.72¢ 1501 £1.36" 25.11 £4.40°
20 PS 34:1 C16:0/C18:1 [M—H] 760 33.19+£4.34* 4896+3.55"° 80.84 +12.65°

(Continued)
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No. Lipid Proposed Ion species m/z MCF-10A MCF-7 MDA-MB-231
molecular composition
species
(total acyl
carbons:total
double bonds)
21 PS 34:0 C16:0/C18:0 [M—HJ 762 9.76 £0.96*  11.87+0.82*  20.15+2.89°
22 PS 35:1 C17:0/C18:1 [M—HJ 774 522+0.56* 12.82+£1.34° 6.31 +0.69°
23 PS 36:3 C18:1/C18:2 [M—HJ 784 10.54 £ 1.100  6.36+0.63* 34.69 + 7.56°
24 PS 36:2 C18:0/C18:2 [M—HJ 786 36.71 £2.26° 36.22+3.41* 77.96+1292°
25 PS 36:1 C18:0/C18:1 [M—HJ 788 51.25+£3.70° 4411 £2.35 104.38 +12.65°
26 PS 36:0 C18:0/C18:0 [M—HJ 790 1146 +£0.72*  23.03+0.96* 24.21 +1.86°
27 PS 38:4 C18:0/C20:4 [M—HJ 810 2.70 £ 0.50* 2.88 £0.18° 11.97 +£1.30°
28 PS 38:1 C18:1/C20:0 [M—HJ 816 729+0.42° 11.43+0.52® 10.23+0.88°
29 PS 40:6 C18:0/C22:6 [M—HJ 834 2.91+0.332 5.63 +£0.55° 12.13 £1.18¢
30 PS 40:5 Cl18:1/C22:4 [M—HJ 836 535+0.60° 13.14+£0.75* 12.88 +1.32°
31 PS 40:4 Cl18:0/C22:4 [M—HJ 838 2.82+0.322 3.01 £0.26° 10.62 £ 1.61°
32 PS 40:2 C18:1/C22:1 [M—HJ 842 5.38+0.26 3.46 +£0.06° 5.76 £0.52°
33 PS 40:1 C18:1/C22:0 [M—HJ 844 9.54+0.58  15.09+0.72® 13.10+1.15¢
Phosphatidylinositol (PI)
34 PI32:1 Cl16:0/Cl6:1 [M—HJ 807 2.22+0.15° 7.17+0.29* 37.76 £ 8.27°
35 PI134:2 Cl16:1/C18:1 [M—HJ 833 5.50 +0.442 6.28 +£0.43% 11.56 +1.42°
36 PI34:1 C16:0/C18:1 [M—HJ 835 949+0.76* 2330+1.44> 13.32+238°
37 PI136:2 C18:1/C18:1 [M—H]J 861 27.51+£1.95 18.17+1.25° 6.75 £ 0.60°
38 PI36:1 C18:0/C18:1 [M—HJ 863 21.06 +1.47* 35.18£2.23° 339+041°
39 PI38:6 C16:0/C22:6 [M—HJ 881 2.02+1.11° 3.19+£0.36° 7.73 +£3.08°
40 PI38:5 C18:1/C20:4 [M—HJ 883 1.63 +0.27° 2.04 +£0.19* 6.89 +1.28"
41 PI38:4 C18:0/C20:4 [M—HJ 885 10.73 £0.86*  7.42+0.57 62.18 +7.40°
42 PI138:3 C18:0/C20:3 [M—HJ 887 11.90 +£0.82*  5.74 £0.49° 13.90 £ 1.61°¢
Phosphatidylglycerol (PG)
43 PG 34:1 C16:0/C18:1 [M—HJ 747 4.99+0.61* 8.17+0.61° 3.61 +£0.95°
44 PG 36:2 C18:1/C18:1 [M—HJ 773 4.40+0.61* 8.90 + 1.34° 0.96 +£0.27¢

¢ Each value represents the mean =+ standard deviation (SD) (n = 5).

b For simplicity, x10e1’ and ‘x10e2” were omitted from the values of identified lipids in positive mode and negative mode,

respectively.



