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Figure S1. There is negligible residual DDM detergent present in P-gp nanodiscs. Different
studies of P-gp in nanodiscs have shown opposing effects of zosuquidar on ATP hydrolysis, and
that in a detergent environment ATP hydrolysis is stimulated. To confirm that residual DDM is
not the cause of ATPase stimulation in the nanodiscs, we developed an LC-MS assay to measure
residual DDM. Standard samples with known concentrations of DDM and samples from two
batches of P-gp NDs were injected in duplicate and separated on a C8 column and analyzed on a
Waters Xevo-Xs mass spectrometer. Micromolar samples of P-gp NDs contained nanomolar
levels of residual DDM from the nanodisc formation process. Only one molecule of DDM was
detected per 500 to 3000 nanodiscs. Repeat injections of standards after the Pgp-ND samples
showed a decrease in recovery (“return” in above Table; 41-74% recovered). Thus, using the
lowest value of recovery (41%) the estimated DDM/nanodisc corrected for recovery is below 1
DDM/1,219 P-gp NDs, or approximately 1 DDM/121, 900 DMPC molecules assuming ~100
lipids/nanodisc. The results indicate that ratios of DDM to P-gp NDs are well below a level at

which DDM would impact P-gp behavior.
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Figure S2. Drug-dependent activity of mouse P-gp in HEK293 vesicles. To probe activity in a
more native membrane context, we obtained HEK293 membrane vesicles from control and wild-
type mouse P-gp (MDR1a) expressing cells (SOLVO Biotechnology). We performed the same
ATPase assay as in Figure 1B except for the inclusion of 1 mM EGTA to reduce background
ATP hydrolysis. Vesicles containing 5 pg total protein was used in duplicate samples. Control
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vesicle ATP hydrolysis is subtracted from P-gp vesicle values. Samples contain 2.5 mM ATP
and are compared to basal activity at 2.5 mM ATP, which averaged 14 nmol Pi/min/mg total
protein. Error bars represent the standard deviation across two independent experiments on
different days. Vinblastine stimulates and inhibits P-gp ATP hydrolysis at concentrations
comparable to those for P-gp in nanodiscs. Zosuquidar inhibits activity at low concentrations

unlike in nanodiscs, and consistent with Shukla et al. However, modest recovery of activity is

observed at higher concentrations (> 5 uM), which we observe in nanodiscs starting at a lower

concentration. The combined zosuquidar results suggest possible competing effects in the more

native membrane context.
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Figure S3. HDXMS sequence coverage for P-gp. 50% of the P-gp sequence was reliably

analyzed in both datasets with comparable coverage. Coverage for the first dataset is shown in

yellow on the apo form of P-gp (PDB ID: SKPI).
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Table S1. HDX-MS parameters for the two datasets presented.

Dataset 1 Dataset 2

HDX reaction details

0.5 uM final Fgp nanadiscs
20 mi Trig, 100 mm MacCl, 1 mM TCER, 5 mM MgSQ,, 1% DMSO
pH7 4 at 24°C

Quench details

0.6% FA 1 mM TCEF, 0.2% DDM

pH of quenched undeuwterated
sample

2.45 2.40

Nanoadisc disassembly, lipid
remaval details

DDM (0 1% final)
3 mg ZrQy/5ample {in quench slurry)

HDX time course

1 minute, 8 minutes, 1 haour, 8 haurs

# of peptides a1 70
Sequence caverage 0%
Average peptide length/ 127 aa/1 g 124 aa/14

redundancy

Replicates 2 technical replicates

Repeatability {average STD) 0.61% 0.54%

Significance {95% canfidence AHDXH = 0.3% to 1.8% AHDH = 04% to 1.8%

interval per timepoint) deuteration range acrass deuteration range acrass
timepaints timepaints
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Figure S4. Percent deuteration profile of apo P-gp from HDX-MS. Absolute deuterium uptake

percentages are shown for all time points and peptides from dataset 1 to show range of less-

ordered, more-ordered, and dynamic regions.
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Figure S5. Comparison of absolute deuterium uptake for two datasets. All data presented

originate from two datasets, with samples prepared from different batches of P-gp nanodiscs, and

deuteration reaction components, and MS performed months apart. The absolute deuteration

percent for identical peptides (and same charge state) is shown for each time point between the

two datasets. Absolute uptake is consistent for essentially all peptides and the overall trends with

time are clearly preserved between datasets. This shows a high level of reproducibility between

different P-gp and nanodisc preparations.
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Figure S6. Deuterium uptake plots. Deuterium uptake is shown for all peptides and charge states
for dataset 1 followed by dataset 2. Data is also available in excel file. For dataset 1, due to the
number of conditions, two plots are shown for each peptide, with AMPPNP and ATP/VO4 data
repeated in the plot below to compare the effects of drug binding to these states. Error bars
represent standard deviation across duplicate samples; however, a broader statistical analysis

(described in Methods) is applied across peptides and time points to identify significant

differences shown in Figures 2-4.

S-9



4 EEDLKGRADKNFSKMGKKSKKEKKEKKPAVSYL 36

a5

-
-
S -
| :
8
*55
1 10 00 1000
Time [min]
4 -
-
p‘#;m*ﬁ -
-

3
£
RS
&
#

& & &

% Dauteration

2

% Doutaration

% Douteration

0 100
Tima (min]

361 VERIDNKPSIOSE -374

Tima (min}

Tima (min]

385 EFKNIHFSYPSRKEVOIL 408

%

1 10
Time {min)

100 1000

10
Tima {min)

79- ASVGOVSKOSTOMSEADKRAMF 100

336- IGAFSVGUASPNIEA 351

351 FANARGAA -350

351- FANARGAAY <358

w0 45
Apo a0 ln
AMPPNE
ATPHVOL & £
Zasuquidar H ¥ ¥ %E fa e
a a
2% 25 _-
20 20-
1 10 100 1000 1 10 100 1000 1 10 100 1000 1 10 100 1000
Time {emin) Time fmin} Time (ruin} Time {min}
AMPENFE o a0 0 bt
ATRAUDH 40- =5
2034 AMPPNP E 55 5§ - 538 H 15
B L —t I i f
High Vin+AMBENE 3 3 3 W 3 30
&g & ; & H
2 3 25 # e # 25
e 20
1 10 100 1000 1 10 100 1000 1 10 100 1000 1 10 100 “an
Tima (min) Tima fmin) Time (rmin} Time (ming
363- KIDNKPSIDS -373 363- KIDNKPSIDSF 374 374- FSKSGHKFDRIQGNL 388 375- SKSGHKPDNIDGNLE 569
a5 5 a s
g S § -
H H H
2 H i
& & 8
g S 9
.
o a0 1000 1 10 100 000 1 10 100 1000 1 1 100 00
Tima min) Tima fmin) Tima fmir) Tima {min)
a5 a5 40 5
g 5o g g ?ﬁ
£ g s 2
g 3 = @
H 3 a 3
& & 5 2 30 & 25°
a0
1 10 100 1000 1 100 1000 1 10 100 1000 1 10 100 1000
Time {min] Time {mir) Time {min) Time (min)
390- FKNIHFSYPSRKEVE 404 405- ILKGLNL 411 411- LKVKSGQTVAL 421 4Z1- LVGNSGCGKSTTVAL -435
50 50 50
e e =
£ g 4o R
g H ]
& & 30 & w0
N # N
20 20
1 10 100 1000 1 100 1000 1 1w 100 1000 1 10 100 1000
Time {min) Time {rmin) Time (min} Time {min}
50 s 50
8
5% 5 Y H
- ) 8 Y
£ g H H
a LR & -1 .
2 g # @ / »e
20 20
1 o 100 000 4 i 100 1800 | i o 1000 ' 10 100 1000
Tima tmir) Tima (i) Tima (min} Timo (min}

S-10



422-VGNSGCEKSTTVAL 435

454- IRTINVRY -461

462- LREIGVVSQEPYL 475

465- IGYVSQEPVL 475

A76-FATTIAE -382

50 50-
45 - Apo 50 a5
- AMPPNR 45
g - ATPVO4 2 £ ] 5®
£ £ a0 [ g £
. Zasuquidar H H H H
2 2 2 35 H 8 30
8 g c 8 4 8
# g . o # #
20
1 00 1000 1 10 100 1000 1 10 100 1000 1 10 100 1000 1 ] 100 1000
Time (min] Tima (min) Tima (ming Tima (min) Tima {min)
4
- AMPPNR 50 &
-+ ATRVO4
ZosARMPENP o o
& ZosuguidarbATPAVOL
B High VinsAMPENP
38
0
1 ) 00 1000 1 1 100 1000 1 10 100 1000 1 10 100 000 1 ] 100 1000
Time [min] Tima fmin) Tima (ming Tima fmin) Tima {min)
4B0- LAENIRYGREQVTM 403 483- NIRYGRE 489 434 DEIEKAVKEANAYD 507 494 DEIEKAVKEANAYDF 508 508- FIMKLPHAFOTL -510
50 50 50 s 45
45 A
H et 5w 5 5
Ew F H H 5%
£ X = £ H
£ 5 ﬂi nﬁ 30 j‘ 0. ﬂi -
® v E # # #
B b 2
20 Y
25— ! L
1 " 100 1000 1 0 100 1000 1 10 100 1000 1 10 100 1000 1 100 1000
Time (min} Time (min) Tima {min) Time {min) Time {min)
50 50 £ 50 45
48 w
I3 e =- o £ 40
Ea H B »
£ B i
3 g 3
D g - EES 2
# # =
35
el
- 0 =
1 10 10 1000 1 10 100 1000 1 w 100 1000 1 10 100 1000 1 10 100 1000
Time [min] Time {min) Tima {min) Time {min) Timo (min}
509. [MKLEHAFOTL -518 520- VGERGAQL -527 528- SGEQKTRIALA -538 528- SGGOKQRIAIARA -S40 541 LVRNPKILL -548
& 58 45 45
&
@ an a
§ 2w gw ] £
e § § H e
H g 3 2 H
&2 S g & 3% s ¥
= @ # @ #
2 w 25- 2
20 Leeem e
M m 00 000 1 1 100 1000 1 n 100 1000 1 ht] 100 1000 1 It 100 1000
Time fsi) Tims tmin) Time (min} Tima (min Time (min}
& 45 4
e
P “n 4
§ 550 5 40 5 s
3 ] 3 I ™
5w a a 8 &
2 R @ @ *
25 3 25 25
T w o0 1 i 100 1000 1 10 100 1000 1 10 100 1000 1 10 100 1000
Time fmir) Tima {min) Time (min) Time (min} Time (min}
541- LVRNPIILLL -550 550- LDEATSAL -557 551- DEATSAL -557 566- ALDWAREGRT -577 01- IAHRLST -567
45 50 50 a5
@
£ H g 5 H
H « - 4
S 3 £ 50 i 3 0
3 H H H H
R H 2 H H
8 g a & g
# 2 S5 Sa 2o
25
1 10 a0 1000 1 i 100 100 1 v 100 1000 1 w 00 1000 1 i 100 W00
Time (min Time {min Time {min) Time (min} Time {min
45 0 55 0 45
@ —
g . = .
H 5
£ a5 H 4 — [ = = 1 —
] £ 5 = ——¢— 3
g 2, 2 H
H = G Sa
= -
! o a0 foae ! b a0 1090 i n 100 1000 1 0 00 1000 1 hi} 100 000
Ima (min) Time (min) Time (min} Tirme (min} Time {min



512 MREKGIY 618

S51-LAHRLSTVRNAD 512 503- VIAGFOGGVIVEQGRHDEL 11 38, DGGVIVEGGNHDEL 611 605 AGNHOEL 611
0 “ @ 50-
e 5
o 38 Y
< < c c < -
Eus - ATRAVOL 5w Eu 2 . H
£ Zasuguidar . H H H
a4 H £ £ i
£ N B # @
= " 20-
3
i T 100 Tao0 T “, v oo 7 1 o0 1000 i n 100 1000 i o 10 000
Time min) Time (min) Time (min) Time min) Tom (min]
50 a0 30 50
= AMPPNP 1
—~ ATPeVO4 35 25
Eas ZasrAMPPNP H 5 § 40
H = 3. T 2 F
e - o ZommidinTe 08 § H H f
H B High ViniAMPPNP 3 % 2 35 o 5 15 5
2 ] » ; 2 =
20 2 | -
20
1
1 1 100 100 1 1 100 1000 1 1 100 000 1 10 100 1000 1 100 1000
Time (i} Time (ming Time (min} Tirme (i} Tima (min)
612 NREKGIYE 518 20 KLUNTGTAGNE 530 637 ACKSKOSIONL 547 64 DMSSKDSGSSL 638 525 DEDVPRASE 603
=0 50 5 a a5
c L e o _
2 e £ 2 5 -
g £ H B
H iuw 2w H
FED H ] H
: 3 : L
. n #
2
i 0 P 100 i o 00 1006 i I 100 Tooo 1 ] 1000 i I 100 1000
Tene (i) Time fmin) Time fmin) Tina i) Tim (min]
S0 50 45 8- s
£ o 5 . - 4 .
k) K] 2 @ e 2 g @
B & H 4 £
ia R H g3 H
a g 8 a a
# - 20 - 3
20
1 1 100 1060 1 0 100 1000 1 10 100 1000 1 10 00 1000 1 10 100 1000
Tima (min} Tirsa (min} Tirne fmin} Tirme i} Tima (rnin)
00 FODPRNTIGAL 410 408, FODPKNTTGALTTRL 814 72, MXMLSGOALKOKKEL EGSGKIATE 35 573 KMLSGOALKOKKELEGSSKIATE 895 300 FRTVVSL 506
o 55 @ s a0
fa £ 5%
3 H ]
é 2 g -
S 2 45 a
B * *
s
1 0 o 100 T o o 1000 T I} o 000 H n 100 1000 i o 10 00
Time (min) Time fmin) Time fmin) j—— Time (min]
55 60 & .
5 ) 5e § == 5%
i H £ d i
a 8 8 a a
2 L s W N P
1 0 100 1000 1 100 1000 1 10 100 1000 1 10 100 1000
Time (min} Time (min Tirme (i} Tima (rwin)
901 RTVUSLTREQKFETH 415 15 YAGSLOIPYRNAMKKARVFGITF 530 1005- IRIEKTPEIDS 4016 1005- EXTREIDS AE
0 & 50-
50
= N
g . 5
H 1 }
g w0 Fw H
e H g
)
)
0 o 100 20 1 I T Tobe 1 o 100 To60 1 Tt 100 1000
Tne (min) H - o e - Tima (min]
Tiema (ming
60 80 £ 50
50
g . — L% e .
£ H H g 5 as
2 iw H 1 ]
2 4 H £ 3 H
E o E 24 8 45 £
i : H 3 i
a 8 8 a a
FR @ £ N #
20 f 4
1 1008 1 e 1000 1 10 100 1000 1 1000 1 1000
Tima (ming Tirne min} Tirme (i} Tima (rwin)

S-12



1017- YSTAGLKPHM -1028 1017- YSTOGLKPAML 1027 028 EGNVEFSG 1035 1634: SEVVENYETRESIEVL 1043 1036: VVFNYPTRESIPVL 1008

5 18-
- 5 55
i o . o g™
i - ATPOVOL 55 £ i
% B B
£ Zosuquidar H B -
3 £, I 2
# Eh £ 2 4.
s
1 10 100 100 H % "o 500 1 o w0 1000 H n 100 1000 H o 10 000
Tena fmin) Time tmin) Time {min) Time (i) Time (min]
55 55 55 55
= AMPPNP
- ATPoVOS _
c —fm & — <Y o ¢ 50
5 ZasrAMPPNP 5w 5 H 5
H - ZomugudsrATP L § H s F
H B High VinsAMPPNP 30 & El
D 3 s ] a
# # # # 4. # 40
1 100 1000 1 b} 100 1000 1 0 100 1000 1 10 100 1600 1 10 100 000
Tims (min} Time (mink Time (min} Time (min) Tima (min)
1084 LEVKKGATLA -1063 1054 LEVKKGATLAL 1054 1655. VGSSGCGRSTVVAL 1078 1678- LERFYOPMAGSVF -1081 1092-LOGKEIKGLNY 1102
45 50 £ 45 50-
0 o 45 N o 1
H H £ H
B 3 H ]
£ fa H £ a
i H iy i
# 3 £ # 2 g
25 ey
i 0 o 1000 i o 00 1o i I 100 1000 1 1w 1000 1 " 100 1000
Tene (i) Time fmin) Time fmin) Times (win} Tim (min]
45 5 = 45 50
g 40 == a5 Pt . . ds
£ - ] H 5 an- 2
B & H 4 £
R i i = H = £
a c 8 a 3
5
#a # 35 # 35 # # 35
T —
1 1 100 1060 1 0 100 1000 1 10 100 1000 1 10 100 1000 1 10 100 000
Tima (min} Time (min} Time (min Time (min) Time {ruin)
1082: LOGKEIKQLNVALRAGL 1103 1103, awLRaaL 103 1110 GIVSQEPIL 1118 1133 SRVVSYEE 1135. EENRAAKEANIME 1152
& e
* - s
50 o
% = | 5 £ £
4 .
3 H
fa . £ 5 g
a H 4 30-
a
# a B
# 45 =
3
H 0 o 100 i o o 1000 T I} o 000 . 3 o o Toon
Time (min) Time fmin) Time {min) 1 10 109 1009 Tima (min]
Time (min}
45 B 0.
a5
50 =
£ L w0 . e ¢
£ H S ]
B H H £ s
] LR H - i
&0 H gy H
# # g # 45 F 2
20
]
1 0 o 1000 1 10 100 1000 1 10 100 1000 1 10 100 1000
Time (min} Time (min Time (min} Time (ruin)
1986 LURGPIILLL 1188 1487, VRGPHILLL 1185 1203- DTESERVVOEALDKAREGRT 4222 1213. ALDKAREGRICIV 4225 1245. DRAREGRTEN 1225
0 50 5 5 5.
< 4 L L5 @ .
g 3 H E
24 ) H 3
2 g 50 £ £ s
g3 &35 K
# * =
» w 45 E 0-
2
0 o 100 T T o o 1 1o 100 1008 1 I 100 1000 1 " 100 1000
Time tmin) Time fmin) Tine i) Time (i

0 0 & 45 45
=

s - L= = . . 4
£ 5 H ] § H
5 a0 R H i £
H Z £ = R 8 35 £ 35
&% S = H H H
# # # # #

0 " o E S

251

1 1000 1 0 00 1000 1 10 100 1000 1 0 100 1000 1 10 100 1000
Tima (min} Tirne [min} Tirme (min} Time (min)

S-13



% Deutsration

1225 VIAHRLSTIGNADL 1238

0
Time (min)

- Ao

= AMPPNR

- ATRAVOL
Zasuguidar

& AMPPNP

- ATPAVOL
Zos+AMPRNP

8 ZosuquidarsATRAVO4

B High Vin+AMPPIF

1267 VSVRAGARRSLEHMHMHH -1204

%’.——*——‘

0 !
Time {min)

1000

1000

1226- IHRLSTIQNADL 1238 1238 WVIGNGRYKEHGTHRGL 125

1239 IVWIONGRVKEHGTHGRLL 1257

1257 LAGKGIT 1263

w o 50-
£ b fa 48
:: 14
i " Fo
& H
35 25
= 2 o
B -
1 10 100 1000 1 1 00 1000 1 n 100 1000 10 100 1000
Time {evin] Time {min) Time (min Time (min]
45
a0 0 50 —
™ _ 5 3 5> 5 s
3 3 a a 8
B # 25 # 25 &
s
20 20
1 1w 100 1000 1 10 100 1000 1 10 100 100 1000
Time (min} Time (min} Time (min} Time (min)
)
&
£ 45
in
Ed
15
o
1 10 00 1000
Time [min)
&0
£ 4
H
‘é 30
g
2
15
0
1 0 100 1000
Time (min}

S-14



4. EEDLKGRADKNFSKMGKKSKKEKKEKKPAVSVL 38
50

- Aga
-
5 a5 -
)4
H
EO I '§\§
e
8-
1 R} 100 1000
Tims {riny

351- FANARGAAY -350

% Dawtaration
8 &

204

k) 100
Time {min)

375. SKSGHKPONIGGHLE 389

ED

254

1y

Time {min)

411 LKVKSGATVAL 421

H

1 1
Time {min)

454 IRTINVRY -261

\

n 100
Time {min)

434- DEIEKAVKEANAYDF -508

8

r————
10 1000

Tims {min)

526- SGGAKARIAIARA -540

% Deuteration

e
1 1 100 1000
Time {min)

551- DEATSAL 557

% Deutaration
&

1 R
Time {min)

100 1000

ATPaVOL
Vinblasting
Vinblasting+ATP+V04

4-EEDL <36 ard 336- IGAFSVGOASPNIEA 350 351. FANARGAA 358
45 80 50 45
“
£ £ 55 5w H
£ ¢ _ql-ﬁ‘\i H ——— E % 38
H H H H
& 8 H & w
2 35 2 50 & 30 2
25
T 1o oo Taoe T 10 e Ta00 3 o0 To00 T Tta i
Tima min) Tima tmin) Tima fmin) Time (min
361 VFKIDNKPSIDSF -374 363- KIDNKPSIDSF <374 363 KIIDNKPSIOSF 374 $75- SKSGHKPDNIQGNLE 083
45
a5 -
= 3 3 3 *
fu £ £ H
H i £ £
S H 3 3
H H - & 30
2 35 H H
sa Z
1 1o 00 000 i 1o 100 1000 H o 100 1000 H 0 it 1000
Tima fmin] Tieno (min) Time (enin) Tino (miny
383- EFKNHFEYPSRKEVGIL -406 389 EFKNIHFSYPSRKEVAIL -408 05 ILKGLHL 411 405- ILKGLHL 411
& 5 E
s
fa 5 5
E ' '
H i i
i & EE
w » » 1
20 20-
1 I T om0 i T T o0 : T o et T Tt it
Tima {min) Tima (min) Tims (min) Time (min}
411- LKVKSGATVAL -421 422- VGNSGCGKSTTVAL 435 436- MORLYDPLDGM 446 436- MORLYDPLOGM 446
s a .
@
. . e g
H H & &
H - gw g ]
Y 3 Ea Ew
- - -] -]
= = W £
2 e
1 10 100 1000 1 10 100 1000 1 100 1000 1 10 100 1000
Time {min) Time (min) Time {min) Time (min}
482 LRENGYVSQEPVL 475 o16. FATTIAE 482 453 NIRYGRE 488 454- DEIEKAVKEANAYD -507
s s sn
40
=4 e e e
] gv £ H
g H & g
535 H H H
i i : :
a0
N ] » Y
2
1 100 1000 1 10 100 1000 1 10 100 1000 1 100 1000
Time {min) Time (min) Time {min) Time (min}
434 DEIEKAVKEANAYDF 508 508- FIMKLPHOFDTL 519 508 IMKLPHQFDTL -518 520- VGERGAGL 527
45 55
a 40 40
H - H 5 s
H H g g
sw H H H
H in ) i
g H H H
# # H e
» 25
1 10 100 1000 1 10 100 1000 1 10 100 1000 1 100 1000
Tima fmin] Tieno (min) Tims eniny Time (min
520- SGGAKQRIAIARA -540 541- LVRNPKILL -548 541- LVRNPKILLL -550 550- LDEATSAL 557
s a5 EY
5
40
5w H 545 kﬂq
H S H
i f f
e a3 S 4
# # #
30 - 25
T o W0 030 i T 0 1090 4 o 00 1909 v T it 1000
Time [min] Tirme (min) Time (rmin) Time (min}
578- TMIAHRLSTVRNAD -592 5B1- LAHRLST -587 581- IAHRLSTVRNAD 592 581- LAHRLSTVRNAD -592
s 50 EY
a5
3 3 3 3 el
H fus fu H
£ H 3 3
g H H 2w
H H i i
H H H H
. Sa e S
30
T o w0 030 i T 0 1090 4 o 100 1909 T T it 1000
Time [min] Tirme (min) Time (rmin) Time (min}

S-15



598. DGGEVIVEQGNHDEL 611

P
3
s
g
LED
£
S
=
B
15+
1 i 00 00
Time {min)
626 KSKDEIDNL 547
P
S
i i
2 35
30
] T 0 000
Time {min)
BOD- FODPKNTTGALTTRL 814
55
o 50
g
3 -
£ a5
El
# a0
T
1 0 00 000
Time (iny
801- RTVVSLTREQKFETM -915
0
P
H
i
3
S
20
1 100 1000
Time {min)
A0AT- YSTAGLKPNML 02T
60
s
£
3 i ﬁ—i
i
Sw
P
1 0 00 000
Time (iny
1055 VBSSGCOKSTVIGL 1078
-
fa /
F
g
E
3
—
1 1000
Time {min)
1103- QWLRAQL -1109
50
g
H
fao
H
z
35
] T 100 000
Time (min)
1139- EEMRAAKEANIHQ 1152
5
i
2 30
z
20
] T 100 000
Time (min)

ted

Apo

ATR+vO
Vinblasting
Vinblasting+AT!

Legend

605 QGNHDEL 611 B12- MREKGIY &18 612 MREKGIYF 519 B37- ACKSKDEIDNL 647
25 50 45
5
< £ a0 < <
gw H S g - P—zﬂp—-}%
o H H H
”§',, 5" D i,
# = = @
0 w0
T 10 0 Toan T o g Tt00 T o oo Pt ' T Tta pri
Tirme [min] Time fmin) Time {rmin) Time (min}
649 DMSSKOSBSSL 58 S05- DEDVPPAST 693 c65- DEDVPPASF 583 200- FOUPKNTTGAL 670
a5 45 5 5
£ % !iﬁf ga) ¥ = § e = ——— Fu ﬁi;i
: : : :
H H 3 3
H H a a
G s G G
T o o o T o o 00 T T o o T o T o0
Time imin] Tieno (min) Time tmin) Time tmin}
300 FODPKNTTGALTTRL 814 §73- KL SGQALKDKKELEGSGHIATE 505 S00- FRTVVSL 406 301- RTVVSLTREGKFET 315
55 &
S &
E 52 E 50- E 50
E ' '
i §/;—r/' o i
8 a a
i 2 3 2 30
w0 2
1 13 T om0 i T T o0 4 T o et T ¥ it
Tima {min) Tima (min) Tims (min) Time (min}
16 YAQSLOIPYRNAMKKAHVEGIT 937 16 YAQSLOIPYRNAMKKAHVFGITE 538 1005- IRIEKTPEIDS 1016 1008- IEXTPEIDS 1016
@ & 55 55
. e W e e
H H &0 &5
i i : - : ;Z&
- & -] -]
R e El ER
m =
1 10 100 1000 1 10 100 1000 1 10 100 1000 1 10 100 1000
Time min) Time (min) Time {min) Time (min}
1028- EGNVGFSG 1035 1034- SGVVFNYPTRPSIPYL -1049 1054 LEVKKGQTLAL 1054 1063, ALVGSSGEGKSTYVAL 1078
s & 50 s
< e ] < <
ga § Fh g
H Es H H
i : fe : :
S i 4 Sw
B :
1 100 1000 1 10 100 1000 1 10 100 1000 1 100 1000
Time min) Time (min) Time {min) Time (min}
1073: LERFYDPMAGSVF 1031 1092- LDGHEIKGLNY 1102 1082 LOGKEIKGLNY 1102 1032+ LOGKEIKGLNVAWLRAQL 1108
55
s 50
< . .50
H 3 3
H R el
iw : i i
# # .
0
1 10 100 1000 1 10 100 1000 1 10 100 1000 1 100 1000
Time imin] Tieno (min) Time tminy Time (min}
1110- GIVSQEPIL 1118 1116 GIVSQEPIL 11114 1133- SRVVEYEE 11140 1139- EEWRAAKEANIHQ -1152
0
55
55
£ e HES 5
i fu i w ;
& & a & .
® ¥ w0 *
" -
T o W0 030 i T 0 1090 4 o 00 1909 v T it 1009
Time [min] Tirme (min) Time (rmin) Time (min}
1129- EEIVRAAKEANIHA 1152 1153- FIDSLPOKYNTRVGDKGTOL -1172 1186- LVRQPHILLL -1195 1186- LVRQPHILLL 11195
45 50 s
s
H fa 5 5
H : H H H
g . g 2
# # # #
i 35 35
T o w0 030 i T 0 1090 4 o 100 1909 T T it 1009
Time [min] Tirme (min) Time (rmin) Time (min}

S-16



% Dauwtaration
& &

|

45

% Dawtaration
&

% Dauteration

187 VRGRHILLL 1185
- Apo
- ATPWOL
- Vinblastine

VinblastinerATPVO4

10 100
Time {min)

1215- DKAREGRTCIV -1228

b
1 0 100 1000
Time {ruin)

1257- LAGKGIY 1263

v

1000

1 1
Time {min)

% Doutoration

5% Douteration

% Doutaration

1203 DTESERVVOEALORAREGRT 1222

1203. DTESEKVVOEALDKAREGRT 1222

1213 ALDKAREGRTCI 1225

1215. DKAREGRYCIV 1225

] 45
L 45
P
55 2
T i
; g 40
a a
5 50 #
5
1 100 oo 1 o o0 Toon T 1000 v 000
T tmin) Time trin) fe— Tina i)
1226+ AHRLSTIGNADL 1238 1226- AHRLSTIGNADL 1238 1295: IVVIGNGAVKEHBTHEALL 1257 1295: IVVIGNGRVKEHGTHGALL 1257
EL 45 45
P
@ 5w 5" 5
H B 3%
g
i i i
. i, H &
# . #
2
1 10 100 1000 1 10 100 1000 1 10 100 1000 1 10 100 1000
Time fmin Tien (i) [ f—
1267- VEVQAGAKRSLEHHHHHH 1284 PPP1
L]
40 L&
g
38 F____.,__éde 24
H
# a0
w0
1 1 100 100D 1 1 100 1000
Tima [min) Timo (min)

S-17



Figure S7. Change in percent deuteration for each time point for each state relative to nucleotide-
free or drug-free nucleotide-bound state. (Applies to each graph) The first graph shows decreased
deuteration (increased protection) for P-gp in the pre-hydrolysis (AMPPNP-bound) state relative

to the nucleotide-free state. This behavior is observed across many time points, and the sum of

these changes across time points (in color) emphasizes the regions experiencing a change in

protection.
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