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Figure S1. Scheme of the TIMS cell
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Figure S2. Lowest energy candidate structures proposed for NADH IMS band A obtained at
DFT/B3LYP/6-31G*using Jaguar software.



Figure S3. Lowest energy candidate structures proposed for NADH IMS band B obtained at
DFT/B3LYP/6-31G*using Jaguar software.
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Figure S4. Lowest energy candidate structures proposed for NADH IMS band C obtained at
DFT/B3LYP/6-31G*using Jaguar software.



Figure S5. Lowest energy candidate structures proposed for NADH IMS band D obtained at
DFT/B3LYP/6-31G*using Jaguar software.



Figure S6. Lowest energy candidate structures proposed for NADH IMS band G obtained at
DFT/B3LYP/6-31G*using Jaguar software.
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Figure S7. Lowest energy candidate structures proposed for NADH IMS band H obtained at DFT/B3LYP/6-31G*using Jaguar
software.
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Figure S8. Theoretical IR spectra of NAD* and NADH obtained at DFT/B3LYP/6-31G* using
Jaguar software.
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Figure Sg. Labeled atoms present in the structure of NADH and NAD*.
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Figure S10. Intramolecular interactions of NADH and NAD™.




Theoretical Intramolecular Interactions
NADH NAD*
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Figure S11. Intramolecular interactions of NADH and NAD" sorted by the three main
conformational families.
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Figure S12. Lowest energy candidate structures proposed for the sodiated NADH IMS band E
obtained at DFT/B3LYP/6-31G*using Jaguar software.
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Figure S13. Lowest energy candidate structures proposed for the sodiated NADH IMS band F
obtained at DFT/B3LYP/6-31G*using Jaguar software.
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Figure S14. Lowest energy candidate structures proposed for the sodiated NAD" IMS band I
obtained at DFT/B3LYP/6-31G*using Jaguar software.
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Figure S15. Lowest energy candidate structures proposed for the sodiated NAD" IMS band J
obtained at DFT/B3LYP/6-31G*using Jaguar software.



Theoretical Intramolecular Interactions
For sodiated species of NAD
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Figure S16. Intramolecular interactions of the sodiated species of NADH and NAD™ sorted by
the three main conformational families.



Table S1. Fluorescence decay parameters recovered for NADH in solution as a function of EtOH or MeOH content.
NAD* is not fluorescent. The phase shift as a function the frequency was modeled using a double exponential
model, where alpha («x) and tau () are the pre-exponential factor and lifetime, respectively. The double
exponential model was utilized assuming a two-state model: more “close” and more “open” conformations. The
longer the lifetime, the more open the conformation.

% T, (ns) % T,(NS)  Taverage (NS)
1omM NH,Ace pH 8.0 0.86 0.3 0.14 0.94 0.50
+10 % MeOH 0.86 0.14 0.52
+30 % MeOH 0.83 0.17 0.55
+50 % MeOH 0.81 0.19 0.57
+70 % MeOH 0.76 0.24 0.62
+10 % EtOH 0.83 0.17 0.55
+30 % EtOH 0.80 0.20 0.58
+50 % EtOH 0.73 0.27 0.64

+70 % EtOH 0.68 0.32 0.68




Table Sz2. Experimental and theoretical ion-neutral collision cross section (CCSy,, A?) for the sodiated NAD* and
NADH forms.

B3LYP/6-31G(d,p) with charges
Experimental Theoretical Relative
Ion Group CCSe. [A2 CCSn, IMos TM energy
N [A%] [A?] [kcal/mol]
E, 235.1 o
E, Stack 234 235.8 10.27
[Mnaph + NaJ* E, 237.1 5.77
C,,HyN,O,,P,
m/z 688.12
Am/m 0.3 ppm F, 246.4 8.46
F, Open 246 245.8 6.39
F; 246.3 6.28
I, 229.5 o
I, Close 227 230.3 7.38
[Mnap. + NaJ* L 228.6 7.19
C21H28N7014P2
m/z 686.09
Am/m 0.7 ppm i 237.3 12.57
I, Stack 236 237.8 1333
J5 237.5 12.58




Table S3. Experimental and theoretical ion-neutral collision cross section (CCSy,, A2 and experimental
vibrational frequencies (cm™) for the protonated NADH form.

B3LYP/6-
31G(d,p) with Experimental IR Bands and proposed interactions for [Myapy + H]*
charges
Theor Rel. i 2 E = | s o % o % + o ]
Exp. | . CCS energ @ |z % T | o g @ g R E
Ton ccs | IMos S |2 |0 |4 |o |4 , % , % o |2
2 [kcal ' A, Ny ° " - | Z e 2| =
A | IM o ol e 2|28 Elal2lal8l8ls
[A°] NI R IR R
P24 (@] 05 P24
P24 - - On N2 _ N2 O3 _
2346 | B3.95 | - | O3 | O - /[ |H2| /| - | O
Os - - Ho NG - N8 | H4 -
H>» H4 On H>
Cs N2 Os P24
P24 - P17 On _ N2 _ N2 03 _
Al 234 | 2343 | 1437 | - o | - | - Hw| /(a2 /| - | o5
05 - | OB | HY | N8| - | N8| H4| -
H4 Ou On H>
P24 Cs 05 P24
P24 - - On P N2 _ N2 03 _
234.8 | 14.83 - Os | O3 - - / | H2| / - 05
o | - | - H9 | O¢ N8 | - | N8 | H4| -
H> H4 Ou H=
Cs N2 (@) P24
P4 - P7 | Ov | P7 - N2 - N2 | O3 -
2394 | © - o | - | - | - |w|/|H| /]| -0
05 - O8 | Ho | O°f 3. N8 _ N8 | H4 _
[Mnapn+H] H4 (o Oon H>
' p=4 | C3 05 P24
C21H30N7014 - - 011 P N2 _ N2 03 _
p, B| 239 | 239.4 | 8.49 05 | O3 - - /| H2 |/ - | O
m/z 666.13 - - Hwo | O¢ N8 - N& | H4 | -
Am/m 1 H2> | H4 on H2
-5
ppm Cs N2 05 p24
P24 - P7 | O" | P7 - N2 - Nz | O3 -
239.2 4.67 - (O} - - - H2 / H2 | / _ 05
(el - | o8| Ho| O | 3 | N8 - N& | H4 | -
Hu4 On Ou H2=
P24 Cs N2 05 P24
P24 - - P7 | Ou | pv _ N2 _ N2 O3 _
2427 | 3.67 - | 05| 03| - - - | H2 |/ | H2| / - | O
05 - - O8 | Ho | O°f 3. N8 _ N8 | H4 _
H> | H4 On On H>
P24 Cs N2 05 P24
P24 - - P On _ N2 _ N2 03 _
Cl 242 2421 | 1.73 - | O] O3 - - H | / |H2| / - | os
¢ - - | o8| Ho 32 | N8 _ N& | H4 | -
H>» | H4 On Qu H=
P24 (@] N2 05 P24
P | - - P7 | Ov | P7 - N2 - Nz | O3 -
242.9 | 101 - | O] O3 - - B |/ a2y - | os
05 - - OB | Ho | O¢f 3 N8 _ N8 | H4 _
H= Hu4 On Ou H=




244

px | Cs 0s pa4
P | - | - o" | pv N | - [N | O3 -

244.2 | 7.29 - | 05| O3 - - /| H2 |/ - | O
Os - - Hwo | O¢ N8 - N8 | Hu4 -

H).l H14 On H21

Cs N2 05 p24
P24 _ |2 On _ N2 - N2 O3 -

244.5 | 7.96 - O3 - - H> / | H® | / - Os
05 - | 08| Ho | NS | - | N8 | Hu | -

Hu4 On QOu H>

Cs 05 p24
p4 - p7 P N2 - N2 | O3 -

244.5 | 9.10 - o3| - - [ | H®| [/ - | O
05 - | o® 0s NS | - [ N8 [ H4| -

Hu4 On H>




Table S4. Experimental and theoretical ion-neutral collision cross section (CCSy,, A2) and experimental
vibrational frequencies (cm™) for the protonated NAD* form.

B3LYP/6-
31G(d,p) with Experimental IR Bands and proposed interactions for [Myap, + H]*
charges

Theor 2l |8 |~ | B |28 |8 |48 |8
Rel. — 7] Py @) Na) 2 "(;; 7] T
o oS enere | 212103 2(9 (5|2 [2(2]2]2
lon ccs | Mos |\ IS 1O |G |d o |J |2 |d|Z|318(|Z |2
A | e et |2 E1S S 1S 8|S Ak
] - | © S| F|lw| x|l xlalelal8 °
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H! 4 ol 0| O H2
4 1 6 1 1
(& 03| Os P2
2 3- (OF 2 - - 2 4-
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[Mnap.+H]* 2323 4 O_S 4 - H O_l e s |
C21H28N7014 H! 4 O O H>
P2 4 6 1 1
m/z 664.11 | P N2 | O3 | O5 P2
Am/m 1.9 P2 3- - C2 - - - N2 4-
2 3 5 2 1 2 5
ppm T o i sl N 2 R I G S I B e

1 8
0 H | © lolol|lo|N|
4 6 1 6 1 1
C N2 | O3 | Os P2
3- O3 - - - 4

P> (& N2
2 3 _ 2 1 2 5
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o’ Hr 4 “lolo|lo | N
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P P2 | O3 |05 | - ’ - H' | H2 N Os
246.0 | 7.48 | 4 i i .| P L ]
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Table S5. Theoretical intramolecular interactions of NADH.

Vibrational Frequencies [cm™]
Characteristic of NADH Present in Both
Exp. | Theor. Erlf::. é) Cz? %. ?; %I %. 00ZI (:.'IJ E.)
Group CCSyn, | CCSn, gy T |z |z |z |z ||z |z
T I e R = = A BN - R IS
mol] ) @) ©) 4 @) o © | O z
A | 234 234.6 13.95 | 3619 3287 3421 3349
Close 234.3 14.37 3608 3280 3412 3339 | 3594 | 3409
234.8 14.83 | 3615 3298 3419 | 3251
B | 239 239.4 o 3570 | 3288 3254 | 3303 3414
239.4 8.49 3576 | 3282 3251 | 3306 | 3603
239.2 4.67 3568 3283 3250 3303 3593 3410
Stack
C| 242 242.7 3.67 3577 3443 3245 | 330 | 3599 | 3428
242.1 .73 3579 3442 3249 | 3302 3425
242.9 1.91 3583 3449 3251 | 3308 | 3597 | 343!
D 244 244.2 729 3614 3425 | 3254 | 3309
Open 244.5 7.96 3501 3417 | 3250 | 3301 3412
244.5 9.10 3583 34u | 3259 | 3312 | 3599

Table S6. Theoretical intramolecular interactions of NAD*.

Vibrational Frequencies [cm™]
Characteristic of NAD* Present in Both
Bp. | Theor | o 16| 2 12 |5 8|2 2|8 |8
Group CCOSN2 CC"SN2 [keal/ :T. E E‘T NZ' ? E :'_T T T
Al ey | 2] 9|0 | 2|00 ]800 |Z
G 230 232.8 o 3411 3227 | 3280 | 3463 | 3254 | 3314 | 3597 | 3423
Close 232.6 7.05 3417 3232 | 3279 | 3467 | 3250 | 3314 | 3601 | 3421
232.3 6.84 3413 3229 | 3203 | 3468 | 3253 | 3322
H 246 246.8 5.84 3422 | 3617 | 3221 3468 | 3253 3412
Open 246.7 12.61 | 3416 | 3608 | 3219 3462 | 3247 | 3309 | 3602 | 3419
246.0 7-48 | 3407 | 3614 | 3227 3455 | 3255 3595




