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Supplementary Figure S1. 'H NMR spectra (left) and 3'P NMR spectra (right) of synthesized
A232.
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Supplementary Figure S2. 'H NMR spectra (left) and 3P NMR spectra (right) of synthesized
A234.
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Supplementary Figure S3. 'H NMR spectra (left) and 3'P NMR spectra (right) of synthesized VX.
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Supplementary Figure S4. 'H NMR spectra (left) and 3P NMR spectra (right) of synthesized GB.
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Datafile D:\data\2021\JWH\3L.210615-07 Acq. time 06/16/21 10:26:50 Aliquot A232-BChE/pepsin
Inst. Method C:\Xcaliburmethods\Biomedical Sample Method\BuChE-adductiNanoLC_PO_tSIM+MS2_Novi_B-2-nonapeptide_ions_40min.meth

RT: 10.00-35.00 SM: 7G

RT: 24.72 NL: 2.97E7
AA’ 306970812 miz= 986.43233-986.43627
F: FTMS + p NSI SIM ms
[M+H]* [985.4343-987.4343] MS
20000000 Genesis 3L210615-07
10000000 iL
0
RT:24.72 NL: 3.89E7
AA: 400614511 miz= 493.71981-493.72179
F: FTMS + p NSI SIM ms
30000000 2 [492.7208-494.7208] MS
z [(M+2H] Genesis 3L210615-07
2 20000000
< 10000000 a
0 .
RT: 24.73 NL: 3.89E5
AA: 3240685 miz=
1008.41428-1008.41832 F:
300000 FTMS + p NSI SIM ms
[M+Na]* [1007.4163-1009.4163]
200000 MS Genesis 3L210615-07
100000 l[_
0
RT: 24.73 NL: 1.16E6
AA: 11845213 miz= 504.71079-504.71281
F: FTMS + p NSI SIM ms
1000000 [503.7118-505.7118] MS
[M+H+Na]? Genesis 3L210615-07
500000
. |
T T T T T T T [T T T T T T T T T T T T T T T[T T T [T T T [T T T T TT T T T T T T 1T
0 12 14 16 18 20 22 24 26 28 30 32 34
Time (min)

Supplementary Figure S5. [M+Na]* and [M+H+Na]?* ion observation for A232-inhibited BChE
with pepsin digestion to prove that generation of those ions did not affect the intensity of [M+H]*
or [M+2H]?* ions.
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Datafile D:\data\...\JWH\3L210615-06_210616094535 Acq. time 06/16/21 09:45:35 Aliquot A234-BChE/pepsin
Inst. Method C:\Xcalibur\methods\Biomedical Sample Method\BuChE-adduct\NanoLC_PO_tSIM+MS2_Novi_B-1-nonapeptide_ions_40min.meth

RT: 10.00-35.00 SM: 7G

RT: 25.91 NL: 8.20E7
AA: 850106214 m/z= 1000.44794-1000.45194
80000000; [M+H]+ F: FTMS + p NSI SIM ms
50000000 gggéi?soo-mm.%om MS
40000000 3L210615-06_210616094535
20000000 ,A,
0 RT. 25.91 NL: 9.56E7
) AA: 1103226123 m/z= 500.72760-500.72960 F:
3 FTMS + p NSI SIM ms
80000000 [M+2H]%* [499.7286-501.7286] MS
£ 600000007 Genesis
g 3 3L210615-06_210616094535
$ 40000000
20000000 i
o
RT: 25.96 NL: 3.57E5
AA: 4361241 m/z= 1022.42986-1022.43394
= F: FTMS + p NSI SIM ms
3000003 [M+Na]* [1021.4319-1023.4319] MS
] Genesis
200000 3L210615-06_210616094535
1000003
0 RT: 25.92 NL: 1.56E6
AA: 16757173 m/z= 511.71858-511.72062 F:
1500000 FTMS + p NSI SIM ms
] 2+ [510.7196-512.7196] MS
1000000 [M+H+Na] Genesis
3 3L210615-06_210616094535
500000
o

TIrr [T r 1 [ T 1T T [ T T T [ T 1T T [T T T [ T T T [ T T T [ T T T T T T T T T [TTT T T
10 12 14 16 18 20 22 24 26 28 30 32 34
Time (min)

Supplementary Figure S6. [M+Na]* and [M+H+Na]?* ion observation for A234-inhibited BChE
with pepsin digestion to prove that generation of those ions did not affect the intensity of [M+H]*
or [M+2H]?* ions.
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Datafile D:\data\2021\JWH\3L210615-08

Acq. time 06/16/21 11:07:59

Aliquot VX-BChE/pepsin

Inst. Method C:\Xcalibur\imethods\Biomedical Sample Method\BuChE-adduct\NanoLC_PO_tSIM+MS2_VX-nonapeptide_ions_40min.meth

RT: 10.00 - 35.00 SM: 7G

RT: 22.30 NL: 5.50E7
~ AA: 491095427 miz=
] 902.36370-902.36730 F:
] [901.3665-903.3655] MS
] Genesis 3L.210615-08
20000000
o
RT: 22.30 NL: 5.07E6
AA: 46976042 mz=
] 451.68550-451.68730 F:
4000000 [M+2H]?* FTMS + p NSI SIM ms
2 ] [450.6864-452.6864] MS
g _ Genesis 3L210615-08
£ 2000000
o
RT: 22.31 NL: 1.11E6
AA: 9720696 mz=
1000000 924.34565-924.34935 F:
] M-+Na]* FTMS + p NSI SIM ms
] [ ] [923.3475-925.3475] MS
500000j Genesis 3L210615-08
.
RT: 22.31 NL: 8.76E5
AA: 7242599 miz=
800000 462.67647-462.67833 F:
E 24 FTMS + p NSI SIM ms
6000007 [M+H+Na] [461.6774-463.6774] MS
400000 Genesis 3L210615-08
200000
G _| rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrTrrTrTr T rTr T T T TrTTouo
Time (min)

Supplementary Figure S7. [M+Na]* and [M+H+Na]* ion observation for VX-inhibited BChE with
pepsin digestion to prove that generation of those ions did not affect the intensity of [M+H]* or

[M+2H]?*" ions.
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Datafile D:\data\2021\JWH\3L210615-09

Acq. time 06/16/21 11:49:11

Aliquot GB-BChE/pepsin

Inst. Method C:\Xcalibur\methods\Biomedical Sample Method\BuChE-adduct\NanoLC_PO_tSIM+MS2_GB-nonapeptide_ions_40min.meth

RT: 10.00 - 35.00 SM: 7G

RT: 23.32 NL: 2.24E7
AA: 223677588 miz=
2000000 916.37937-916.38303 F:
[M+H]* FTMS + p NSI SIM ms
1500000 [915.3812-917.3812] MS
1000000 Genesis 3L210615-09
5000000
0
RT: 23.32 NL: 2.75E6
AA: 30804443 miz=
458 69328-458.69512 F:
2+ FTMS + p NSI SIM ms
2 200000 [M+2H] [457.6942-450.6942] MS
5 Genesis 3L210615-09
£ 100000
0
RT:23.33 NL: 4.72E5
AA: 4385488 miz=
938.36132-938.36508 F:
40000 . FTMS + p NSI SIM ms
300000 [M+Na] [937.3632-939.3632] MS
20000 Genesis 3L210615-09
10000
0
RT: 23.33 NL: 3.73E5
AA: 4102798 miz=
469 .68426-469.68514 F:
300000 FTMS + p NSI SIM ms
[M+H+Na]?* [468.6852-470.6852] MS
20000 Genesis 3L210815-09
10000
Gl\\l|ll||l\l||ll|ll\|\Il\\l1-|l|||\\l\\ll|l\\|\\l||l
10 12 2 32
Time (min)

Supplementary Figure S8. [M+Na]* and [M+H+Na]?*  ion observation for GB-inhibited BChE with
pepsin digestion to prove that generation of those ions did not affect the intensity of [M+H]* or

[M+2H]** ions.
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RT:

Relative Abundance

20.00-30.00 SM: 7G
NL: 5.30E7
miz=
1000.44800-1000.45200
: FTMS + p NSI SIM ms
RT: 25.91 999.4500-1001.4500)
AA’ 558485293 IMS Genesis
3L210616-02
INL: 5.30E7
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3 M+HT* IF: FTMS + p NSI SIM ms
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854 /z=
3 1000.44800-1000.45200
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RT: 20.00 - 30.00 SM: 7G

NL: 9.56E7
m/z=

1500.72760-500.72960
F: FTMS + p NSI SIM

RT: 25.91 ms
AA: 1103226123 499.7286-501.7286)
MS Genesis
BL210616-02
INL: 9.56E7
100 miz=
E 500.72760-500.72960
95 [M+2H]2+ F: FTMS + p NSI SIM
3 ms
E 499.7286-501.7286)
90? MS Genesis
85 BL210615-06
E NL: 9.56E7
804 pz=
E 500.72760-500.72960
75 F: FTMS + p NSI SIM
3 ms
= 499,7286-501.7286)
70; : MS Genesis
3 RT: 25.93 BL210616-03
65 AA: 470392231
g 3
c 3
g 55
s 7
2 50
'§ 45
T =
o 3
40
354 RT: 25.92
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304
" L
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Supplementary Figure S9. Source optimization for analysis of A234-inhibited BChE with pepsin
digestion. Capillary temperature was tested for 240 (black), 270 (red), and 300 degrees (green) and
[M+H] (left) and [M+2H]* (right) were monitored simultaneously.
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RT: 17.00-27.00 SM: 7G RT: 17.00-27.00 SM: 7G
NL: 5.50E7 NL: 5.07E6
mz= =
b02.36370-902.36730 51.68550-451.68730
RT: 22.30 ;sFTMS +p NSI SIM RT: 22.30 :SFTMS +p NSI SIM
AR 491083427 [901.3655-903.3655] Anz4e9r6042 450.6864-452.6864]
MS Genesis S Genesis
L210616-05 L210616-05
100+ L: 5.50E7 1004 INL: 5.07E6
= z= = z=
953 2.36370-902.36730 95 l451.68550-451.68730
3 [M+H]+ FTMS + p NSI SIM E [M+2H]2+ IF: FTMS + p NSI SIM
- S B ms
%03 RT: 22.29 901.3655-903.3655) 903 450 6864-452.6864)
3 AA: 357272915 MS Genesis 3 . MS Genesis
853 BL210615-08 857 e BL210615-08
803 NL: 5.50E7 o0 : INL: 5.07E6
= mz= = m/z=
3 b02.36370-902.36730 E l451.68550-451.68730
753 F: FTMS + p NSI SIM 753 [F: FTMS + p NSI SIM
3 ms 2 ms
703 901.3655-903.3655) 70 450.6864-452.6864]
3 MS Genesis 7 MS Genesis
653 BL210616-06 65 BL210616-06
607 60
8 o 8 ]
c ol < ol
8 553 3 55
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3 3 2 3
< 503 < 50
L : 2 ]
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s 3 AA: 209395139 g 3
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Supplementary Figure S10. Source optimization for analysis of VX-inhibited BChE with pepsin
digestion. Capillary temperature was tested for 240 (black), 270 (red), and 300 degrees (green) and
[M+H]* (left) and [M+2H]* (right) ions were monitored simultaneously.
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RT: 10.00-35.00 SM: 7G
RT: 26.40 NL: 3.10E3
100 AA: 16551 miz=
1.5 kV 1000.44800-1000.45200
5 i s +p ms
RT: 27.94 F: FTMS +p NSI SIM
g 80 AA- 5104 999.4500-1001.4500]
| esis
® w0 3L210617-02
% | RT:30.38
2 407RT 1181 RT: 20.99 | AA:5380
2 AA 7121 AA 4114
x 20 I I|
0 RT: 2591 NL: 5.25E7
100 AA: 558485293 miz=
1 7 kv 1000.44800-1000.45200
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80 999.4500-1001.4500]
g S Genesis
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g 4
3
o L
R RT: 25.92 NL: 1.94E7
100 AA: 184682507 miz=
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g 80 [999.4500-1001.4500]
8 MS Genesis
2 60 31210617-03
S
$ 40
2
3
@ 20
0 RT: 25.91 NL: 3.03E7
100 AA: 290005676 miz=
1000.44800-1000.45200
2.3 kV F: FTMS + p NSI SIM ms
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3
<
$ 40
3
@ 20
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Supplementary Figure S11. Source optimization for analysis of A234-inhibited BChE with pepsin
digestion. Spray voltage was tested for 1.5, 1.7, 2.0 and 2.3 kV as annotated in the figure. [M+H]*

(left) and [M+2H]* (right) ions were monitored simultaneously.
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RT: 10.00-35.00 SM: 7G

RT:21.75 NL: 8.50E2
T AA: 4538 miz=
902.36370-902.36730 F:
1.5kv RT:20.12 RT: 25.94 FTMS + p NSI SIM ms
80 AA: 3531 AA: 3483 901.3655-903.3655)
g Genesis
é 60 3L210617-06
2w
3
x 20
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g MS Genesis
§ 60 3L210615-08
g 40
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Supplementary Figure S12. Source optimization for analysis of VX-inhibited BChE with pepsin
digestion. Spray voltage was tested for 1.5, 1.7, 2.0 and 2.3 kV as annotated in the figure. [M+H]*
(left) and [M+2H]* (right) ions were monitored simultaneously.



