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Supporting Information: The contents of the supporting information include figures and tables showing
the structures, masses and full mass spectra of all standard phosphatidylcholines (PCs), HCD and UVPD
spectra of Na-cationized PC 16:0/18:1(9Z), HCD and UVPD spectra for PC 16:0/18:0, PC 16:0/18:1(92),
PC 18:1(92)/16:0, and PC 16:0/18:1(9Z,12Z), HCD and UVPD spectra for all PCs identified in the polar
bovine liver extract, full mass spectra and zoomed in UVPD mass spectra of samples containing varying
molar ratios of PC 18:1(92)/18:1(9Z) and PC 18:1(6Z)/18:1(6Z). All figures with HCD and UVPD spectra
contain accompanying fragmentation maps.



Table S1.

Structures of all standard PCs

- Molecular
Lipid Name Structure
mass (Da)
o]
1-palmitoyl-2-oleoyl-sn- /\/\/\/\/\/\/\)\o o/},l\o .
~ v
glycero-3-phosphocholine /7)/\ 0~ '~ 759.58
[PC 16:0/18:1(92)] /\/\/M\/\/\g/
0
1,2-dioleoyl-sn-glycero-3- W\/\/W)J\o I
o-P~o >
phosphocholine /j)/\ & \/\"l‘ 785.59
[PC 18:1(92)/18:1(92)] i ¢
0
1,2-dipetroselenoyl-sn- o~~~ i
0 o-P-~o0 -
glycero-3-phosphocholine _ /T\ o \/\'l‘\ 785.59
[PC 18:1(62)/18:1(62)] /\/\N\M
o
1,2-distearoyl-sn-glycero-3- o~~~ I
() o-P~o >
phosphocholine /\0(\ & \/\"l‘\ 789.62
[PC 18:0118:0] \/\/\/\/\/\/\/\/\g/
o
1-stearoyl-2-oleoyl-sn- oo~~~ I
o o-P~o -
glycero-3-phosphocholine /j)/\ & \/\'I‘ 787.61
[PC 18:0/18:1(92)] /\/\/\/\_/\/\/\/\g/
o
1-stearoyl-2-linoleoyl-sn- /\/\/\/\/\/\/\/\)\ J
o o-P~o >
glycero-3-phosphocholine /1/\ S \/\Fll 785.59
[PC 18:0/182(97,122)] V\/\_A_Wg
o
1-palmitoyl-2-stearoyl-sn- o~~~ I
o o-P~o P
glycero-3-phosphocholine /\0(\ o \/\'lk 759.58
[PC 18:1(92)/16:0] \/W\/\/\/\/\Iof
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Figure S1. HCD mass spectra acquired for the ion of m/z 760.58 ([M+H]*) from polar bovine liver extract
with a) 1, b) 2, ¢) 5, d) 10 and e) 20 scans averaged. UVPD spectra acquired for the ion of m/z 760.58
(IM+H]*) from polar bovine liver extract with f) 1, g) 2, h) 5, i) 10 and j) 20 scans averaged. Each scan
contains 2 pscans.
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Figure S2. MS1 spectra of a) PC 16:0/18:1(92), b) PC 18:1(92)/18:1(92), c) PC 18:1(62)/18:1(62), d) PC
18:0/18:0, e) PC 18:0/18:1(92), f) PC 18:0/18:2(9Z,122), and g) PC18:1(92)/16:0
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Figure S3. a) HCD (NCE 25) and b) UVPD (10 pulses, 6 mJ) of PC 16:0/18:1(92Z) ([M+H]*, m/z 760.59)
collected on the Orbitrap Fusion Lumos mass spectrometer. c) HCD (NCE 25) and b) UVPD (8 pulses, 5 mJ)
of PC 16:0/18:1(92) collected on the Orbitrap Elite mass spectrometer.
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Figure S4. Proposed structures for diagnostic ions
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Figure S5. a) HCD (NCE 25) and b) UVPD (10 pulses, 6 mJ) of sodium-adducted PC 16:0/18:1(9Z) ([M+Na]",
m/z 782.57)
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Figure S6. Expanded regions of mass spectra showing precursor isolation prior to HCD, HCD (NCE 25),
precursor isolation prior to UVPD, and UVPD (10 pulses, 6 mJ) for PC 16:0/18:1(9Z), PC 18:1(92)/18:1(92),
PC 18:1(6Z)/18:1(6Z), PC 18:0/18:0, PC 18:0/18:1(9Z), PC 18:0/18:2(92,12Z) and PC18:1(9Z)/16:0.
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Figure S7. a) UVPD (10 pulses, 6 mJ) of PC 16:0/18:1(9Z) and b) UVPD-CID (10 pulses, 6 mJ-NCE 30) of PC
16:0/18:1(9Z). UVPD-CID is an MS3 event where UVPD is first performed on m/z 760.59 and then CID is

subsequently performed on the hydrogen atom loss species of m/z 759.58
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Figure S8. HCD (NCE 25) spectra of a) PC 18:0/18:0 ([M+H]*, m/z 790.63), b) PC 18:0/18:1(9Z) ([M+H]*,
m/z 788.61), c) PC 18:0/18:2(92,12Z) ([M+H]*, m/z 786.60).
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Figure S9. a) HCD (NCE 25) and b) UVPD (10 pulses, 6 mJ) of PC 16:0/18:1(92Z) ([M+H]*, m/z 760.58). c)
HCD (NCE 25) and d) UVPD (10 pulses, 6 mJ) of PC 18:1(92)/16:0 ([M+H]*, m/z 760.58).
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Figure S10. a) Positive mode and b) negative mode MS1 spectra of 10 pug/mL bovine liver extract in 50:50

ACN:H,0 with 30 mM ammonium formate.
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Figure S11. a) HCD and b) UVPD spectra of m/z 732.56 ([M+H]*) and c) HCD spectrum of m/z 776.54
(IM+COOHT)
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Figure S12. a) HCD and b) UVPD spectra of m/z 760.58 ([M+H]*) and c) HCD spectrum of m/z 804.57
(IM+COOHT)
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Figure S13. a) HCD and b) UVPD spectra of m/z 758.57 ([M+H]*) and c) HCD spectrum of m/z 802.56
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Figure S14. a) HCD and b) UVPD spectra of m/z 788.61 ([M+H]*) and c) HCD spectrum of m/z 832.60
(IM+COOHT)
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Figure S15. a) HCD and b) UVPD spectra of m/z 786.60 ([M+H]*) and c) HCD spectrum of m/z 830.59
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Figure S18. a) HCD and b) UVPD spectra of m/z 810.60 ([M+H]*) and c) HCD spectrum of m/z 854.59
(IM+COOH]Y)
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Figure $19. a) HCD and b) UVPD spectra of m/z 838.63 ([M+H]*) and c¢) HCD spectrum of m/z 882.62
([IM+COOH]Y)

S-21



18:0

[e]
570 550 184 §
P—
O 0/ 0. +
/Ljés\f 0 T l <

22-5(TAAOANBAABANG A) ot AZI L0 o
. y y y y = ok o s
184.07 50 10
1 52437
80
506.36 552.34 57035
ol L I," L
M 65153
201 | l ‘ 83?.61
0 L L .
X2 ‘
1007 66247 6864770049 o550 .
! 726.50 ‘:
8 g0 64644 a ;‘ |
g 62240 7% || 10kt | 1sa il teail | 19a
| \ 24Da.||"| 240 | 24Dal| | 24pay | 24Da
g 60 .<—>,I ! D -l |
2 407 > 4—’3» —
g 506.36,524.37
o I 1
0 I | ] [ Lil

18:0
22:5(7TA,10A13A,16A,19 A)

//,\\v//\\v//\\\//A\\///\\v//\\\//A\\//,\\v/Jl[?54 53
i
0"’ (0] +,/
283 490 "N
3294

329.25

283.26

[e

X5

490.33

508.34

536.32 554.33

C

[M-CH,
820.59

880.61

T
150 200

T
250

T T T T
300 350 400 450

T
500 550 600 650
m/z

T I\ T T
700 750 800 850 900

Figure $20. a) HCD and b) UVPD spectra of m/z 836.61 ([M+H]*) and c¢) HCD spectrum of m/z 880.61

([M+COOH])
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Figure S21. MS1 spectra of solutions containing different molar ratios of PC 18:1(92)/18:1(92) (1+, m/z

786.60) and PC 18:1(62)/18:1(6Z) (1+, m/z 786.60). a) 9:1, b) 7:3, c) 6:4, d) 5:5, ) 4:6, f) 3:7, g) 1:9. The
total PC concentration for each solution is 10 uM. These samples were constituted in 50:50 MeOH:CHCls.
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Figure $22. Expanded regions of the UVPD spectra for solutions containing various molar ratios of PC
18:1(92)/18:1(9Z) and PC 18:1(62)/18:1(6Z). These spectra show changes in the abundances of ions that
are diagnostic of double bond position as the molar ratio of double bond isomers is varied.
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