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Table S1. Plasma Protein Binding of 1°

Protein binding

Species (%) fu

Mouse 82 0.18
Rat 89 0.11
Dog 80 0.20

Human 86 0.14

@ Plasma protein binding was determined by equilibrium dialysis. For monkey, the human value used.
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Table S2. Equations for Allometric Scaling

Calculated .
Value Equation
Systemic L = F x X, where F = AUCp, » Xov
Clearance S AUCpy’ AUCy ~ Xopo
CLint,in vivo
Intrinsic .. 10%cells liver weight (g) . 6
Clearance® ~ hepatocellularity ( g liver ) X %g body weight (kg) X CLing in viero(UL/min/10°cells)
fuin vitro
IVIVE Scaling Scaling factor = hepatocellularity (10%cells/ g liver) X liver weight (g/kg)
1mL
Factor® X
acto 1000 ulL
Blood CL —CL Cplasma
int,blood — int,plasma
Clearance P Chiood
Hepatic CL. = leood X fu X CLint,in vivo
n=
Clearance leood + fu X CLint,in vivo
Hepatic leood X fu X CLint,in vivo
Extraction E _ leood + fu X CLint,in vivo __ CLh
hepatic — -
P leood leood
i.v. Infusion
Rate ko = infusionrate = C; X CL

aCalculations assumed fuin vitro = 1
®Values from Petersson, C., Zhou, X., Berghausen, J., Cebrian, D., Davies, M., DeMent, K., & Baker, J.
(2022). Current approaches for predicting human PK for small molecule development candidates: findings

from the IQ human PK prediction working group survey. The AAPS journal, 24(5), 85.
https://doi.org/10.1208/s12248-022-00735-9
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Table S3. Blood to Plasma Ratios of 1

Blood:plasma
ratio (Kop)?

Rat 1.37
Monkey 1.41
Human 1.12

2For Mouse and Dog a nominal value of 1.0 was used in IVIVE
calculations based on measured values in the other species.
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Figure S1. MS fragmentation of metabolites M1-18 from mouse plasma

RT: 4.78 min; H" calculated m/z 326.04523
-S0; Calculated m/z 246.08841
-S0,, -C,H, Calculated m/z 218.05711
246.08847
100
3 0,50,
90—
80—
70—
3 218.05682
60— 26.85838
50§ 326.04541
40
30
20—
10 6361014 107.97958  149.14549  186.27417
0 frr 1!-||[x|1|x|![1!|xx|x|\
50 100 150 200 250 300 350
RT: 5.53 min; .
’ H" calculated m/z 496.10314
-GluA Calculated m/z 320.07105
GIuA Calculated m/z 175.02481
GluA, -H,0, -COO Calculated m/z 113.02442
240.07809
100
90—
80—
70—
60
50
40
30
20 113.02457
E 226.86577 416.11023
10 175.02478
3 X : 496.10339
= 8 Plzs4lsl | | 282.08746 32007126 354.10867 |
O e L it e At M M M e Ml e e Al et At ) Wt
100 150 200 250 300 350 400 450 500

S5



M3

100
90
80
70
60
50
40
30

20

RT: 5.60 min;

72.59559

138.78169 169.72247 241.68396 323.02716

j H calculated m/z 512.09805

0, GluA

432.10532

Calculated m/z 432.10485
-H,0 Calculated m/z 414.09429

226.87271

414.09540

512.09583

M4

100
90
80

70

50

40

30

10

RT: 5.62 min;

|I|“\ ™ l
100

-S0; Calculated m/z 284.10406 alculated m/z 78.98592
-S0;, -C,H, Calculated m/z 256.07276

78.98609

L L L e e L e e ) A Al M
150 200 250 300 350 400 450

1" calculated m/z 444.05408
-S0; Calculated m/z 364.09726
-50;, -C,H, Calculated m/z 335.05814

226.87527 256.07361

364.09756

335.05673

284.10507

309.25507

444.05554

150 200 250 300 350 400

T
5

T
0

S6



RT: 5.72 min; H' Calculated m/z 540.12935
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Figure S2. MS fragmentation of metabolites M1-22 from hepatocytes

i +
M1  RT:4.67 min; TV calculated m/z 366.12958
-Glucose, -NH;, +H,0 Calculated m/z 205.06077
205.06021 -Glucose Calculated m/z 204.07675
1007 -Glucose, -NH; Calculated m/z 187.05020
903 Glucose
80—
70
60—
50
40
30| 187.04974
201 204.07626
3 85.02818
103 97.02813
] 6003325 |7 .127-"'3377 ) 178.12181 263.17474 34822891
L e el b i ) e i e e b ek e e
80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380
X -
M2 RT: 4.75 min; —lH Calculated m/z 380.10884
-GluA, -NH3, +H,0 Calculated m/z 205.06077
204.07628 -GluA Calculated m/z 204.07675
10073 -GluA, -NH; Calculated m/z 187.05020
901 GluA, -H,0 Calculated m/z 159.02880
80—
70
60—
50
40|
30
20|
101 205.06024 380.10806
159.02837
] 85.02831 113.02316 | 187.(])4958‘“ 246.08456 362.24280
0 e | AR AR AR | RARALAARAS) T LAY AR ARSI} T T T
50 100 150 200 250 300 350 400
X -
M3  RT:4.78 min; T calculated m/z 328.05978
-NH3, +H,0 Calculated m/z 329.04380
329.04285
100
90
80—
70—
60—
E +H,0, -S0, Calculated m/z 249.08698
50 50, Calculated m/z 231.07642
40 u +H,0, -S0;, -C,H, Calculated m/z 221.05568
E 249.08638
30
20|
3 231.07590 311.03244
10 .
J 7300823 299999 133.08554 177.1113 221.05508 30101178 |  328.05902
O L el M Ml el )t Mt ) el ettt e Ml i )t
60 80 100 120 140 160 180 200 220 240 260 280 300 320 340



100

M4

90

80

70

+H,0, -GluA Calculated m/z 205.06077 'e
-GluA Calculated m/z 187.05020

-GluA Calculated m/z 242.09240

RT: 5.54 min;

322.08493

+
—|H Calculated m/z 498.11769
-GluA Calculated m/z 322.08560

498.11636

100

90

80

&
o

Noow
o o
sl

[ERINEENIENE!

=
o

T

+H,0, -GluA Calculated m/z 205.06077 'e

85.02815 1.
T T

85.02807
T

100

13,

T

02304
T

RT: 5.60 min;

159.928“ 1873&&q9050 242.09198
| M ) bl L b

AL M
150 250

304.07736
I A M

200

300

322.08487

159.02882

205.06013 266.77600
T T T

364.09799
T T
350

364.09439
T

Uk i | T T T

400 450 500

-
—|H Calculated m/z 498.11769
-GluA Calculated m/z 322.08560

498.11685
L

>

100

N W A U @ N ® WO
© © © ©o© ©o © ©o o
IR INNE RN NN

[ARIEEENIENE!

=
o

M6

1l

1

11

1

104.88020
T

100

177.03246
|

RT: 5.61 min;

150

| BSBALIAAM R LA M M

200 250

T TR

300

Calculated m/z 500.12682
-H,0 Calculated m/z 482.11625

Calculated m/z 177.03284
/

"™\ Calculated m/z 554.13738
™ Calculated m/z 380.07332
Calculated m/z 354.05767

o ™ °  Calculated m/z 322.08560

354.05688

380.07245

322.08493

257.07675 | | 420.13080

350

400 450

i Wil |
500

+
—|H Calculated m/z 629.16941
-H,0 Calculated m/z 611.15885

500.12537
-HCOOH, -NH; Calculated m/z 566.13738

554.13599

629.16864

611.15741

482.11505 566.13574
Il

536.12653

o

|
100

T T
150

! I
200 250 300

™ I
350 400

T
450 500 550

S15



. .
M7  RT:5.76 min; " calculated m/z 204.07675
-NH3, +H,0 Calculated m/z 205.06077
205.06036
1007 -NH; Calculated rj1/z 187.05020
90—
80
70— o
60—
50|
40 187.04985
30
20|
3 204.01640
10
E 60.04427 81.06960  100.11164 158.09926
0 b Mbbd MM T T b Mk AR MM Lk i | T | Rk Mk AL bk bk M T
60 80 100 120 140 160 180 200 220
. .
M8  RT:6.73 min; " calculated myz 528.15812
-H,0 Calculated m/z 510.14755
382.08774
10073 Calculated m/z 177.03284
90—
- OH
80— NH
70 ™ Calculated m/z 408.10462
7 = Calculated m/z 382.08897
605 Calculated m/z 350.11690
507 P
B +H,0 Calculated m/z 233.09207
40 Calculated m/z 215.08150
] 408.10342
30
350.11600
207 177.03229
E 233,09140 528.15698
10- 215.08093 33008218 430.15286
119.01499 159.02164 285.06857 47113544 51°~1‘:53
0" L e e e e L e A A A A o Ll e e bl Ll Mt M)l Mt el Mt et Lttt
100 150 200 250 300 350 400 450 500 550
. .
M9  RT:6.74 min; " calculated m/z 657.20071
C:'g"ca‘led I’"/IdSZSAl:f‘;ZWSS -H,0 Calculated m/z 639.19015
w10 Caleulated m/z51014755 -HCOOH, -NH; Calculated m/z 594.16868
1007 i, Calculated m/z 177.03284
90— °
80 HN "\ Calculated m/z582.16868
E ¥ ™ Calculated m/z 4D8.10462 1670
70 ’ Calculated myfz 382.08897 582.1674
’ y,
60— \
B Calculated m/z 350.11690
50 P, 408.10382 52815708
B +H,0 Calculated m/z 233.09207 -
40 Calculated m/z 215.08150
30
20|
3 177.03250 350.11633 594.16656
10 215.0809, 510.14703 639.18
E 09157 - .
| 9578621 155.08051 |199-’17°7F f 28410324 339.08221 43015457 564.16193 | | I?,??.zoos
O[T e — g g g —— g
100 150 200 250 300 350 400 450 500 550 600 650

S16



. -
M10  RT:6.76 min; " calculated m/z 657.20071
Calculated m/z 528.15812 -H,0 Calculated m/z 639.19015
-H,0 Calculated m/2510.14755 - -HCOOH, -NH; Calculated m/z 594.16868
100 7
E '/ Calculated m/z 177.03284
90 ] o, DTON
e . 582.16736
80 N """\ Calculated m/z 5B2.16868
1 / e Calculated m/z 4P8.10462
70 POV £ U —
= HN-py Calculated m/z 382.08897
= WA 528.15698
60 408.10385
= Calculated m/z 350.11690
50|
405 +H,0 Calculated m/z 233.09207
= Calculated m/z 215.08150
30
20 11161
3 177.03250 350.11615
10 215.08 510.14603 594.16644
Jgg01224 155.08157 i199.l1713f)ﬂf.0§y§)7539 339.0815])4 | 448.16351 I . | 639‘18P§§7|‘20276
O A A g — g S
100 150 200 250 300 350 400 450 500 550 600 650
. -
M1l  RT:6.79 min; I calculated m/z 47113665
-H,0 Calculated m/z 453.12609
Calculated m/z 382.08897
100 7 233‘0/9148 -HCOOH, -NH; Calculated m/z 408.10462
] Calculated m/z(120.01138 382.08801
E HaA 215.08101
90 o C4lculatpd m/z 350.11690
HN-y
80~ W
E 120.01105
707 -Cys Calculated m/z 334.08560
3 N 408.10373
60 B Calculated m/4240.03588
50— +H;0 Calculated m/z 233.09207 "HCOOH, -NH, Calculated m/z 194.03040
; Calculated m/z 2115.08150 350.11618
40|
30 334.08469
3 194.03000 339.08221
20 244.10788
E 160.04218 240.03529 311.05219 471.13556
102 7400575 285.0686D1 5068
7 || 15098857 | | 453.12692
| I |k | ) Lk UL
Q—rhrrrTITT Uik b W il bikd M) uiddd b bl bihd Rkl \Add Mk Wbkd wkbid AR bihd Rald i LA L AL A L M) b Al A hhd bl L b |
100 150 200 250 300 350 400 450 500
. "
M12  RT:6.97 min; TV calculated m/z 338.08052
-H,0 Calculated m/z 320.06995
240.07639
100
90—
80—
70—
60—
SOE Calculated m/z 18705020/
= Calculated m/z 258.08732
40 -H,0 Calculated m/z 240.07675
30
20
10 25808713 338.08035
E 213.06546 -
7 69.89632 88.54557 161.07054 187.05045 ) | 280.07877 320.07037
L e ] ! e L e e e e L M M A M Al Al A M il A i
60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360

S17



M13  RT: 7.15 min; I calculated m/z 338.08052

-H,0 Calculated m/z 320.06995

240.07623
100
90—
80—
E >
= o
60— i
505 Calculated m/z 187,05020/
E Calculated m/z 258.08732
40 = -CH, Calculated m/z 240.07675
30
20
10
-|59.44394 111.30440 187.05109 213.06537 258.08691 78110361 320.06796 338.07892
L e e el b L M Al A M M M Al bl il R ) il L i
60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360
) -
M14  RT: 7.25 min; _IH Calculated m/z 699.21127
-H,0 Calculated m/z 681.20071
Calculated m/z 528.15812
624.17780
1007 -CH,CO Calculated m/z 657.20071
90 -CH,CO, -HCOOH, -NHj; Calculated m/z 594.16868
] Calculated m/z 624.17925
80— -H,0 Calculated m/z 606.16868
! ~> -CH,CO Calculated m/z 582.16868
70 ™ Calculated m/z 408.10462
B g -Gly Calculated m/z 241.08190
60— alculated m/z 382.08897
7 699.20984
50|
40|
30 384.10385
3 582.16724
20 g 382.08795 528.15710
102 \ 408.10379 . 56749416742 681.19971
3 \ |
- 8812739 189.08640 241.08133 298.10266 34808731\, | 510.14264 1 6‘1?'}673055,7-1?910
L e e e e e e e e il M e e Ml M M W ™
100 150 200 250 300 350 400 450 500 550 600 650 700
X +
M15 RT:7.33 min; —|H Calculated m/z 322.08560
322.08484
100
90—
80— Calculated m/z 119.01613
= Vel
70 o
B S
60|
e +H,0 Calculated m/z 205.06077 'e
50 Calculated my/z 187.05020
= Calculated m/z 242.09240
40 ~CH, Calculated m/z 228.07675 187.04977 205.06029
30
3 .07
201 226.07332}/80 625
7 161.07053 /242,
56.04934 2“-073%9-' 24209184
10
3 537.14600
] 82'012852 119.01550 13702650 || 173.06923 1 | | | 25808615 2828571
0 B et A e Ml el ) et Ml )
60 80 100 120 140 160 180 200 220 240 260 280 300 320 340

S18



. +
M16  RT:7.52 min; " calculated m/z 232.10805
-NH3, +H,0 Calculated m/z 233.09207
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M17  RT:7.79 min; —lH’ Calculated m/z 513.14722

-H,0 Calculated m/z 495.13665
408.10379
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M18  RT:7.98 min; " calculated m/z 366.11182
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M19  RT:8.03 min; " calculated m/z 364.09617
-H,0 Calculated m/z 346.08560

266.09186
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M20  RT: 8.08 min; —lH Calculated m/z 233.09207
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M21  RT:8.39 min; 1" calculated m/z 350.11690
Calculated m/z 270.12370 -C;H, Calculated m/z 322.08560
-CH, Calculated m/z 256.10805 322.08511
100 -C,H, Calculated m/z 24209240‘_
] -CH,, -C,H, Calculated m/z 228.07675
90—

Calculated m/z 119.01613

70— °
| +H,0 Calculated m/z 233.09207
60— Calculated m/z 215.08150
3 187.04994 +H,0, -C,H, Calculated m/z 205.06077
50| 205.06046 -C,H, Calculated m/z 187.05020
] +H,0, -C,H,, -COO Calculated m/z 161.07094
40
30 215.08153
3 161.07043
20| 20049%8 Las eas 55,0021
E By ity 350.11606
10| 82.02849 [199.08586 256.10773
o |62.98972 | 99.4a521 119.0|1620 14606001 || L . . ‘270.1|2305

[\ e A e e M )

60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360

S20



M22  RT:8.50 min; " calculated m/z 366.11182
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