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IMPDH1 IMPDH2
Vmax
MP (UM NADH/min/uM IMPDH) 3.5 7.8
ﬁﬂf; 60 38
Hill 35 3.0
IMPDH1 IMPDH2
Vmax
nap LM NADH/min/uM IMPDH) 3.4 5.3
::'ﬂ:; 16.3 77
Hill 26 1.4

Supplemental Table 1. IMPDH1 and IMPDH2 have similar kinetics
(A-E) Table comparing V.., K0.5, and Hill coefficients for IMP and NAD+ for IMPDH1 and IMPDH2. Reactions

performed with 1 uM protein, 1 mM ATP, 1 mM or varying IMP, and 300 uM or varying NAD+. All data points reported
are an average of 3 measurements from the same protein preparation. Fits for activity assays were calculated using

the Hill-Langmuir equation V = Vmax[S]n/((K0.5)n+[S]n) and ICs was calculated using a modified Hill equation

V=Vmin*(Vmax-Vmin)/(1+(I/1C50)hills.



https://paperpile.com/c/xeoUJq/sX2T

IMPDH2 IMPDH1(514) IMPDH1(546) IMPDH1(595)
Active Inhibited Active Inhibited Active Inhibited Active Inhibited
large interface | large interface | large interface | smallinterface | largeinterface | smallinterface | large interface | large interface
Active —_ 0.061 0.878 3314 2145 3.246 2712 0.693
large interface
* IMPDH2 —
Inhibited — — 1.266 1721 231 2371 2595 0.816
large interface
A|B Active — — — 3787 1.705 37 2249 1.065
v, large interface
IMPDH1(514) Inhibited
nhiDites
Dlc oo ec — f— — — 5.046 1.368 5.506 2.208
Active . — —_ — — 4.723 0.554 1.698
large interface
IMPDH1(546) —
Inhibited . . _— — — — 5174 1.924
small interface
Active . . _ . — . i 0.560
IMPDH1(595) |
Inhibited . . . _ . — — —
large interface

Supplemental Table 2. RMSD between catalytic domains of models
Top-down view of tetramer with catalytic domains (green) and regulatory domains (pink). Models are

aligned on catalytic domain with asterisk and alpha carbon RMSD is calculated by catalytic domain

outlined in bold. IMPDH2 active is 6u8n, IMPDH2 inactive is 6u8s RMSD to determine how tetramer

flexing (bent/flat) compares.




WT Y12A

IMPDH2 805 219
IMPDH1(514) 188 196
IMPDH1(546) 903 285
IMPDH1(563) 632 191
IMPDH1(595) 1104 550

Supplemental Table 3. IMPDH1 and IMPDH2 ICso for GTP in uM



3 WT |R105W | T116M | N198K | R224P | D226N | R231P | K238E | V2681 | H372P
Vmax 34| 37| 34| 34| 32| 34| 42| 53| 46| 44
514 K0.5 | 163| 155| 93| 108| 99| 88| 129| 207| 168| 162
Hill 26| 31 171 32| 19| 17| 21| 27| 24| 32

WT |R105W | T116M | N198K | R224P | D226N | R231P | K238E | V2681 | H372P

w6 | Vmax 55| 53| 42| 51| 64| 51| 58 54| 60| 88
5 K0.5 | 320| 228| 195| 310| 315| 262| 319| 225| 249| 469
Hill 19 1.1 13] 10| 10| 14| 08| 10| 08| 11

WT |R105W | T116M | N198K | R224P | D226N | R231P | K238E | V2681 | H372P

so5 | Vmax 52| 53] 40| 48| 15| 55 68| 269| 51| 74
Km 304| 326| 288| 367 281| 231| 396| 16| 36.7| 662

Hill 12| 10| 14| 06| 07| 08 14| 08| 13| 13

b WT |R105W ] T116M | N198K | R224P | D226N | R231P | K238E | V2681 | H372P
c1s | Vmax 35| 42| 25| 30| 31| 26| 35| 50| 33| 35
K0.5 | 595| 136| 280| 19.9| 123| 100| 202| 17.9| 254| 250

Hill 35| 27| 27| 21| 20| 19| 22| 20| 25| 30

WT |R105W | T116M | N198K | R224P | D226N | R231P | K238E | V2681 | H372P

6 | Vmax 48| 53| 47| 47| 45| 46| 45| 45| 48| 641
5 K0.5 | 330| 233| 344| 344| 276| 226| 179| 268| 39.2| 454
Hill 13| 10| 08| 08| 13| 14 12| 15| 14| 13

WT |R105W | T116M | N198K | R224P | D226N | R231P | K238E | V2681 | H372P

sg5 | Vmax 52| 49| 36| 37| 50| 46| 60| 62| 50| 71
K0.5 | 27.9| 204| 234| 189| 223| 226| 260| 358| 203| 286

Hill 14| 15| 16| 12| 14 11 13| 15| 13| 15

C WT |R105W| T116M | N198K | R224P | D226N | R231P | K238E | V2681 | H372P
Vmax 36| 41| 27| 30| 28| 22| 32| 45| 31| 33

14 K0.5 | 187.8| 15.9| 1324|N/A__|NA 1340 NA __|NA 150.8| 151.2
Hill 47| 252| 30|NA __|NA 21| NA _|NA 57| 26

WT |R105W | T116M | N198K | R224P | D226N | R231P | K238E | V2681 | H372P

546 | Vmax 44| 48| 44| 39| 52| 45| 39| 45| 53] 73
K0.5 | 9034| 750.6] 8883 |NA |NA |NA |NA |NA 870.9| 630.8

Hill 53| 27| 38|NA |NA |[NA |NA |NA 32| 54

WT |R105W | T116M | N198K | R224P | D226N | R231P | K238E | V2681 | H372P

so5 | Vmax 45| 49| 41| 38| 49| 45| 50| 60| 52| 74
K0.5 | 1104.0| 1274.4| 17605 N/A |NA |NA |NA |NA | 1313.9] 1843.0

Hill 39| 24| 35/NA |NA |NA |NA _|NA 24| 18

Supplemental Table 4. IMPDH1 RP mutations do not change NAD+ or IMP kinetics in any variants
a-C, Via (MM NADH/min/uM IMPDH), KO0.5 (uM), and Hill coefficient for NAD+ for WT and RP mutants in all variants.
a, For NAD+. Reactions performed with 1 uM protein, 1 mM ATP, 1 mM IMP, and varying NAD+. b, For IMP.
Reactions performed with 1 uM protein, 1 mM ATP, 300 uM NAD+, and varying IMP. ¢, For GTP. Reactions
performed with 1 uM protein, 1 mM ATP, 1 mM IMP, 300 uM NAD+, and varying GTP. All data points reported are an
average of 3 measurements from the same protein preparation. Fits for activity assays were calculated using the Hill-
Langmuir equation V = Vmax.[S]n/((K0.5)n+[S]n) and ICs, was calculated using a modified Hill equation
V=Vmin*(Vmax-Vmin)/(1+(I/1C50)hills.


https://paperpile.com/c/xeoUJq/sX2T



