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S1 Net uptake curves of the norepinephrine transporter (NET) for investigated chiral

phenylethylamines (in alphabetical order). Data is presented as mean + SEM of at least three

independent experiments. Not transported substances (no net uptake) are not shown.
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Figure S2 Net uptake curves of the dopamine transporter (DAT) for investigated chiral

phenylethylamines (in alphabetical order). Data is presented as mean + SEM of at least three

independent experiments. Not transported substances (no net uptake) are not shown.



Serotonin Transporter (SERT)/SLC6A4
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Figure S3 Net uptake curves of the serotonin transporter (SERT) for investigated chiral

phenylethylamines (in alphabetical order). Data is presented as mean + SEM of at least three

independent experiments. Not transported substances (no net uptake) are not shown.
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S4 Net uptake curves of the organic cation transporter 1 (OCT1) for investigated chiral

phenylethylamines (in alphabetical order). Data is presented as mean + SEM of at least three

independent experiments. Not transported substances (no net uptake) are not shown.
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Figure S5 Net uptake curves of the organic cation transporter 2 (OCT2) for investigated chiral
phenylethylamines (in alphabetical order). Data is presented as mean + SEM of at least three

independent experiments. Not transported substances (no net uptake) are not shown.



Organic cation transporter 3 (OCT1)/SLC22A3
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Figure S6 Net uptake curves of the organic cation transporter 3 (OCT3) for investigated chiral

phenylethylamines (in alphabetical order). Data is presented as mean + SEM of at least three

independent experiments. Not transported substances (no net uptake) are not shown.



Table S1 HPLC conditions for chiral separation of investigated substances

Substance Mobile p_h_ase Flow _ra_te Tempoerature _R.etention timt_e
composition [UL min-1] [°C] [min; order of elution]
Bisnorephedrine 10 S’T‘S'\;" 1%';2’?&""' 400 22 2.81/3.42 [R-S]
Epinephrine 10 5“_”8'\;" o fS P 300 22 3.83/4.83 [R-S]
Halostachine 10 5“_”8'\;" o hS P 300 22 3.04/3.38 [1-2]
Metanephrine 10 E:‘_“g'\;" 1"(')';(‘)‘/?SAF’H 300 22 3.74/4.26 [1-2]
Norepinephrine 10 5”_‘8'\;" 1"8'?2)‘?&"’“‘ 400 22 3.91/5.78 [R-S]
Normetanephrine ~ 1© 5”_“8'\;" 1"(')':'/(‘,‘/?SAF’H 400 22 3.37/5.16 [1-2]
Norphenylephrine ~ 1© 5”_‘8'\;" 1"(')':'/;"?3’/\'0'* 400 22 3.30/4.33 [1-2]
Octopamine 10 5rf‘8“;" 1"3:'/;"?&"'* 400 22 3.31/5.36 [R-S]
Phenylephrine 10 5r‘f‘8'\;" 1"3:'/;"?&"'* 400 22 2.65/3.07 [R-S]
Salsolinol 10 5”'10'\;" 1"3;;"}%"“ 400 25 216/ 4.23 [1-2]
Synephrine 10 5”_18'\;" 1%';2’?&""' 400 22 2.60/3.27 [R-S]

NHsAc, ammonium acetate; IPA, isopropyl alcohol



Table S2 Mass spectrometry detection parameters

Mass Q12 Mass Q3P

Substance Da] Da] DP< [V] CE [V] CXPe [V]
Bisnorephedrine  137.890 ot 29 &) 12)
Epinephrine 184.100 (122888) 36 (12) (180)
Halostachine 152.100 (1 ?3:888) 41 (;% (2)
Metanephrine 198.100 (1?8888) 41 ég) (g)
Norepinephrine 170.200 (1 83888) 36 (;g) (;8)
Normetanephrine ~ 184.100 (122888) 36 (295) (180)
Norphenylephrine  154.180 (19316_500000) 39 (;;) (186)
Octopamine 154.000 (19316_'000000) 36 (;;) (186)
Phenylephrine 168.120 (3;888) 41 (gg) (141)
Salsolinol 180.080 (]121288) 81 (g;) (180)
L e
Milnacipran 247174 (fgnggg) 51 (;;) (184)

Detection parameters for a second substance-specific mass transition used as qualifier are
shown in parentheses.

aQ1, first quadrupole

Q3, third quadrupole

°DP, declustering potential

dCE, collision energy

eCXP, collision cell exit potential



Table S3 Kinetic parameters for the stereoselective transport of racemic monoamines by MATs and

OCTs
Vinax + SEM Cline = SEM Stereoselectivity
Transporter  Substrate K"‘[El\j]EM [s:)?;i:':ng . pgc?t:i:'1 ) . - o
min™] min™"]
(R)-Bisnorephedrine ioﬁfs 864 tgfc?g 145;0 1.014fold  1.23-fold  1.24-fold
(S)-Bisnorephedrine 106?10547 1111.'1 . 15571-"13 for (R) for (S) for (S)

Halostachine-1
Halostachine-2

No saturable net uptake

Norphenylephrine-1 225 426 189
phenylep +0.42 +13.1 +41.2 1.03fold  1.25-fold  1.21-fold
: 2.31 531 230 for 2 for 2+* for 2
Norphenylephrine-2 +0.40 +151 + 461
_ 512 392 755
(R)-Phenylephrine +0.95 +12.12 +16.2 1.03fold  1.79-fold  1.43-fold
. 4.16 220 52.3 for (S) for (R)*** for (R)
(S)-Phenylephrine +107 +926 +156
. 2.86 476 166
(R)-Octopamine +0.35 +9.68 +23.4 155fold  1.30-fold  1.19-fold
. 1.85 366 198 for (R)*  for (R)** for (S)
NET ]
(S)-Octopamine +0.21 +6.91 +26.7
_ 7.33 273 37.3
(R)-Synephrine +2.86 +17.9 +17.0 261fold  1.80-fold  4.70-fold
. 19.1 151 7.92 for (S) for (R)** for (R)
(S)-Synephrine +8.97 +13.4 +4.42
Normetanephrine-1 36.6 99.4 27
P +13.5 +17.0 +1.47 1.35fold  1.06-fold  1.28-fold
Normetanephrine-2 26.2 94.2 3.47 for 1 for 1 for 2
ormetanephrine +9.53 +13.7 +1.72

Metanephrine-1

No saturable net uptake
Metanephrine-2

Salsoinor] 901 112 1.04
+33.3 +20.1 +0.69 1.43fold  1.35-fold  1.19-fold
Salsolinol-2 102 151 1.48 for 2 for 2 for 2
+35.8 +27.9 +0.79
. . 4.38 27.2 6.21
(R)-Bisnorephedrine +2.91 +6.49 +5.61 1.18old  1.17fold  1.01-fold
. . 516 317 6.15 for (S) for (S) for (R)
(S)-Bisnorephedrine +359 +84 +591

Halostachine-1

No saturable net uptake
Halostachine-2

Norphenylephrine-1 156 2003 128
phenylep £247 1645 £245  120fold  155fold  1.29-fold
DAT Norohenvieohrine.2 18.6 3103 167 for 2 for 2+ for 2
phenylephrine- +2.99 +104 +32.3
. 356 613 172
(R)-Phenylephrine +6.13 +25.2 +3.68 1.06-fold  1.56-fold  1.48-fold
. 33.7 392 11.6 for (R) for (R)*** for (R)
(S)-Phenylephrine +8.37 +22.9 +3.57
_ 205 2054 100
(R)-Octopamine +3.22 +68.2 +19.1 1.05-fold  1.05-fold  1.00-fold
19.6 1959 100 for (R) for (R) for (R/S)

(S)-Octopamine +4.06 +85.2 +25.0




Vmax £ SEM Clinex SEM Stereoselectivity
Kn £ SEM [pmol x mg [mL x
Transporter Substrate (uM] protein”! x g protein x K, Voo Clioe
min™] min™]
36.8 849 23.1
R)- hri
(R)-Synephrine +6.85 +£34.0 +5.22 1.21fold  1.84-fold  2.23-fold
. 44.7 463 10.4 for (S) for (R)*** for (R)
(S)-Synephrine +9.23 £21.8 +2.63
Normetanephrine-1
No saturable net uptake
Normetanephrine-2
DAT
Metanephrine-1
No saturable net uptake
Metanephrine-2
Salsolinol-1
No saturable net uptake
Salsolinol-2
(R)-Bisnorephedrine
No saturable net uptake
(S)-Bisnorephedrine
Halostachine-1
No saturable net uptake
Halostachine-2
Norphenylephrine-1 333 400 1.20
phenylep 106 +64.9 £0.58 1.20fold  1.27-fold  1.53-fold
Norohenviephrine-2 277 508 1.83 for 1 for 2 for 2
phenylephrine- +68.7 +59.5 +0.67
. 328 356 17.2
(R)-Phenylephrine +106 £59.4 +3.68 1.89fold  1.49-fold  2.82-fold
. 173 529 116 for (R) for (S)* for (S)*
(S)-Phenylephrine +20.6 +26.5 +3.57
. 59.6 247 4.14
(R)-Octopamine £11.3 £126 £1.00 1.39fold  2.38-fold  1.71-fold
SERT . 42.9 104 2.42 for (R) for (R)** for (R)
(S)-Octopamine £14.2 +8.39 £1.00
. 528 363 0.69
(R)-Synephrine + 440 +182 +0.92 1.52f0ld  1.35fold  1.13-fold
. 804 491 0.61 for (S) for (S) for (R)
(S)-Synephrine + 868 + 364 £1.11
Normetanephrine-1 42.0 93.6 223
P +12.5 +13.4 +0.98 1.08-fold 1.67-fold 1.28-fold
Normetanephrine-2 38.7 157 4.05 for 1 for 2* for 2
phrine- +6.62 £12.5 £1.01
Metanephrine-1 151 874 0.58
P + 165 +57.3 +1.01 1.09-fold 1.08-fold 1.01-fold
Metaneohrine-2 165 94.5 0.57 for 1 for 2 for 1
P +152 +53.6 +0.85
Salsolinol-1 129 229 177
+26.0 +23.4 +0.54 1.85-fold 1.34-fold 2.48-fold
Salsolinol-2 239 171 0.71 for 2 for 1 for 1
+65.6 +29.0 +0.32
. . 187 218 1.17
(R)-Bisnorephedrine + 151 £71.7 £1.33 115for  1.19fold  1.03-fold
(S)-Bisnorephedrine 162 184 1.13 for (R) for (R) for (R)
OCT1 + 130 +56.4 1.25

Halostachine-1

Halostachine-2

No saturable net uptake




Vmax £ SEM Clinex SEM Stereoselectivity
Kn £ SEM [pmol x mg [mL x
Transporter Substrate (uM] protein”! x g protein x K, Voo Clyoe
min™] min™]
Norphenylephrine-1 175 1710 4.02
phenylep +46.0 +177 +1.76 1.03fold  1.08fold  1.05-fold
Norphenviephrine-2 178 1578 3.84 for 1 for 1 for 1
phenylep +49.1 +172 +1.75
_ 175 1710 9.79
(R)-Phenylephrine +46.0 +177 +3.59 1.02fold  1.08fold  1.11-fold
. 178 1578 8.85 for (S) for (R) for (R)
(S)-Phenylephrine +49.1 +172 +3.40
. 291 1318 453
(R)-Octopamine +56.6 +85.3 +1.17 1.04-fold  1.09fold  1.05-fold
. 281 1211 4.32 for (R) for (R) for (R)
(S)-Octopamine +61.2 +86.7 +1.25
_ 86.7 1817 21.0
0T (R)-Synephrine +11.0 +65.7 +3.42 1.28fold  1.35-fold  1.73-fold
(S)-Synephrine 111 1348 12.1 for (S)  for (R)* for (R)
ynep +18.4 +70.5 +2.65
Normetanephrine-1 1279 3145 246
P + 869 + 1530 +2.87 1.59fold  1.47-fold  1.08-fold
Normetanephrine-2 806 2137 2.65 for 1 for 1 for 2
P + 304 + 669 +2.13
Metanephrine-1 134 1082 8.09
P +48.4 +139 +3.96 1.09fold  1.06-fold  1.16-fold
. 146 1018 6.97 for 2 for 1 for 1
Metanephrine-2 +50.9 + +3.32
Salsolinol-1 133 1450 10.9
+68.3 +429 +8.84 1.02fold  1.02-fold  1.00-fold
Salsolinol-2 131 1426 10.9 for 1 for 1 for 1/2
+71.2 + 444 +9.4
. _ 375 847 226
(R)-Bisnorephedrine +11.4 +60.9 +8.50 161fold  1.41-fold  2.27-fold
. . 60.4 602 10.0 for (S) for (R)* for (R)
(S)-Bisnorephedrine +18.2 +48.8 +381
Halostachine-1 12.8 329 25.7
+14.3 +70.0 +34.0 1.50fold  1.26-fold  1.89-fold
. 193 261 136 for (S) for (R) for (R)
Halostachine-2 +237 +66.3 +20.2
Norphenylephrine-1 911 33143 36.4
phenylep +88.7 + 1628 +5.33 157fold  2.19-fold  1.40-fold
Norohenvieohrine.2 582 15157 26.07 for 1% for 1%+ for 1
phenylephrine- +63.7 +712 +4.08
. 212 6263 295
(R)-Phenylephrine +72.9 +914 +11.4 1.89fold  2.04fold  1.02-fold
. 112 3068 27.3 for (R) for (R)* for (S)
o0cT2 (S)-Phenylephrine +36.7 +332 +11.9
(R-Octopamine 636 25182 39.6
P +83.6 + 1468 +7.52 1.63fold  2.14-fold  1.31-fold
. 281 11762 30.2 for (R)* for (R)*** for (R)
(S)-Octopamine +61.2 +378 +3.6
. 443 10877 24.6
(R)-Synephrine + 154 +2130 +13.3 207fold  2.05fold  1.01-fold
. 214 5307 24.8 for (R) for (R) for (S)
(S)-Synephrine +76.2 + 807 +12.6
Normetanephrine-1 613 5665 9.24
P +93.9 + 491 +2.22 1.32fold  2.06-fold  1.56-fold
Normetanephrine-2 464 2747 5.92 for 1 for 2* for 1
phrine- +227 + 686 +4.37
Metanephrine-1 54.7 127 20.6
P +22.0 +118 +10.4 1.25fold  2.13fold  2.66-fold
Metaneohrine-2 68.1 528 7.75 for 2 for 1* for 1
P +30.7 +66.3 +4.46




Vmax £ SEM Clinex SEM Stereoselectivity

Kn £ SEM [pmol x mg [mL x
Transporter Substrate (uM] protein”! x g protein x K, Voo Clyoe
min™] min™]
Salsolinol-1 222 9083 40.9
0cT2 +93.6 + 1659 +24.7 1.04fold  1.01fold  1.05-fold
Salsolinol-2 213 9160 42.7 for 1 for 2 for 2
+89.3 + 1634 +25.6
. . 165 662 4.00
(R)-Bisnorephedrine +83.3 +126 +2.77 1.08fold  1.13-fold  1.04-fold
) : 153 589 3.85 for (R) for (R) for (R)
(S)-Bisnorephedrine +78.4 +111 +2.70
Halostachine-1
No saturable net uptake
Halostachine-2
Norphenylephrine-1 582 6412 1.0
phenylep +162 +767 +4.39 1.47fold  3.88fold  3.32-fold
Norohenviephrine-2 498 1654 3.32 for 1 for 1** for 1
phenylephrine- +165 +222 +1.54
. 244 2885 11.8
(R)-Phenylephrine £569  +303 £399  119fod  333fold  2.79-fold
. 205 866 4.23 for (R)  for ()™  for (R)
(S)-Phenylephrine +56.1 +99.5 +1.64
_ 251 972 38.8
ocT3 (R)-Octopamine +7.01 +54.2 +13.0 1.38fold  1.10-fold  1.38-fold
. 20.1 1072 53.4 for (S) for (S) for (S)
(S)-Octopamine +7.68 +77.1 +24.2
. 835 2193 26.3
(R)-Synephrine +19.5 + 153 +8.00 1.41fold  1.05-fold  1.06-fold
: 753 2090 27.8 for (R) for (R) for (S)
(S)-Synephrine +16.7 +133 +7.93
Normetanephrine-1 759 1473 194
P +32.7 +175 £10.7 1.22fold  1.09fold  1.12-fold
Normetanephrine-2 62.4 1352 21.6 for 1 for 1 for 2
phrine- +27.4 + 161 +12.1
Metanephrine-1 29.0 752 25.9
P £139 806 £152  119fold  1.19fold  1.00-fold
Metaneofrine.2 24.4 635 26.0 for 1 for 1 for 1/2
phrine- +12.3 +68.6 +15.8
Salsolinol-1 186 705 3.80
+88.8 +133 +2.52 1.20fold  1.01fold  1.21-fold
Salsolinol-2 222 697 3.15 for 2 for 1 for 1
+90.9 +122 +1.84

SEM, standard error of the mean; asterisks indicate statistical significance of the differences between

the two enantiomers (Student's t-test; *p < 0.05, **p < 0.01, ***p < 0.001).



Table S4 Stereoselectivity and transporter selectivity of investigated phenylethylamines for OCT2 and

its A270S variant
Substrate Stereoselectivity Transporter selectivit
OCT2_WT OCT2_A270S P y
; . 1.50-fold
R)-Bisnorephedrine
Bisnorephedrine 1.10-fold 1.09-fold R P for WT
for (R) for () (S)-Bisnorephedrine 1.24-fold
for WT
: . 1.19-fold
R)-Epinephrine
Epinephrine 1.81-fold 1.93-fold (R)-Epinep for WT
pinep for WT
; 1.02-fold
R)-Halostachine
Halostachine 1.42-fold 1.32-fold R for WT
for (R) for (R) (S)-Halostachine 1.05-fold
for A270S
; 1.20-fold
R)-Metanephrine
Metanephrine 2.78-fold 2.26-fold R P for A270S
i for (R)™ for (R)™ (S)-Metanephrine 1.47-fold
P for A270S
: . 1.21-fold
R)-Norepinephrine
Norepinephrine 2.05-fold 2.06-fold R pinep for WT
e for (R)” for (R)* (S)-Norepinephrine 1.22-fold
pinep for WT
. 1.21-fold
R)-Normetanpehrine
Normetanephrine 1.91-fold 1.70-fold ® P for WT
i for (R)™ for (R)™ (S)-Normetanephrine 1.08-fold
for WT
. 1.18-fold
R)-Norphenylephrine
Norphenylephrine 1.54-fold 1.46-fold ® prenyiep for WT**
e for (R)™ for (R)™ (S)-Norphenylephrine 1.12-fold
for WT*
: 1.20-fold
R)-Octopamine
Octopamine 1.74-fold 1.69-fold (R P for WT
i for (R)™ for (R)™ (S)-Octopamine 1.17-fold
P for WT
. 1.27-fold
R)-Phenylephrine
Phenylephrine 1.30-fold 1.16-fold ® yiep for WT*
for (R)* for (R) i . 1.13-fold
(S)-Phenylephrine for WT
: 1.50-fold
R)-Salsolinol
Salsolinol 1.06-fold 110400 Y for WT*
for (S) for (S) i . 1.45-fold
(S)-Salsolinol for WT**
; 1.41-fold
R)-Synephrine
Synephrine 1.17-fold 1.0040ld (O SNeP for WT*
for (R) for (R) i . 1.20-fold
(S)-Synephrine for WT

Asterisks indicate statistical significance of the differences between the two enantiomers or between the

uptake by OCT2 wildtype compared to the uptake by the OCT2 A270S variant (Student's f-test; *p <

0.05, **p < 0.01, ***p < 0.001).



