Table S3. Genetic lisms in 12 and their in vitro consequences. Non-synonymous and t region (UTR) lisms with known in vitro functions are described in this table.
Amino Acid Polymorphism Allele Allele Frequency Fr::lfelicy FreA;‘::?\cy Fr:(;‘:::cy Allele References
Transporter: Ref > Alt Frequency AMR (Ad Mixed frequency In Vitro Effects (Expression) In Vitro Effects (Uptake) Substrates In vitro system
Change (rsID) EAS (East EUR SAS (South (PMID)
AFR (African) American) 5 . (Cohort)
Asian) (European) Asian)
S“bs"af';;":flf"%éx'{gfws in ":P‘af%ret‘:uc‘?d,“"‘ake MPP+, TEA+, ASP+, Morphine, Metformin, | 26157489"
SLC22A1 | Ser14Phe 1534447885 c>T 0.017 0.004 0 0.001 0 1000 genomes | similar expression as reference O » TEATS, Vorphine , Metiormin®, Tropisetron, O-desmethyl tramadol, ocytes, R
Tropisetron, Debrisoquine, Tyramine, Monocrotaline, - . " ; HEK293 12719534
i Debrisoquine, Tyramine, Monocrotaline
increased uptake of MPP+
s”“i’;ﬁs;‘ec‘ff 'ed”,;";" °f.”p$keﬂ Mrp+’ SE“' MPP+, TEA+, ASP+, Morphine, Metformin,
SLC22A1 | Ser20Leu |  rs375175439 c>T 0 0.000148 0.00011595 | 0.0000268 | 0.0000324 | gnomADe |reduced cell surface expression » vorprine, Metiormin, Tropisetron, - Tropisetron, O-desmethyl tramadol, HEK293 26157489
desmethyl tramadol, Debrisoquine, Tyramine, . . " ;
. Debrisoquine, Tyramine, Monocrotaline
Monocrotaline
S“bs;’;;?f;’jfr‘";;Z"“hjgf,gr‘,’,;‘n“’ﬁ';eis“gﬁsg' (;EA*' MPP+, TEA+, ASP+, Morphine, Metformin, | 26157489,
SLC22A1 | Arg61Cys rs12208357 Cc>T 0.004 0.02 0 0.063 0.02 1000 genomes |reduced cell surface expression desm ‘th Hrp m a 1. Debri y 'npl Ty n;'n Tropisetron, O-desmethyl tramadol, HEKYQQSY 12719534,
lesmethyl tramadol, De ls_oqul @, Tyramine, Debrisoquine, Tyramine, Monocrotaline 17476361
Monocrotaline
SLC22A1 | Leu85Phe rs35546288 C>T 0.005 0 0 0 0 1000 genomes ND similar uptake as reference MPP+* Oocytes 12719534*
— - o ro
TE/SxilESXZ‘Pejp;Cg:;r:\e:eu'drl\z;grum?;a*k:rx;:trén* MPP+, TEA%, ASP+, Morphine, Metformin, 26157489"
SLC22A1 | Cys88Arg rs55918055 T>C 0 0 0 0.003 0 1000 genomes [reduced cell surface expression O-d N thyl ‘ dol*, E’J bri o T L Tropisetron, O-desmethyl tramadol, HEK293 20639304’
-desmethyl tramadol”, Del (lso‘(qulne » fyramine®, Debrisoquine, Tyramine, Monocrotaline
Monocrotaline’
SLC22A1 | GIn97Lys rs772259161 c>T 0 0 0 0.00000904 0 1000 genomes | similar expression as bs pecific reduction of uptake: Metformin Metformin HEK293 20639304
substrate-specific changes: reduced uptake of MPP+, TEA+, ASP+, Morphine, Metformin, 26157489,
SLC22A1 |Pro117Leu rs200684404 Cc>T 0 0 0.001 0 0 1000 genomes |similar expression as reference tropisetron and metformin, increased uptake of Tropisetron, O-desmethyl tramadol, HEK293 20639304’
morphine Debrisoquine, Tyramine, Monocrotaline
N ) MPP+, TEA+, ASP+, Morphine, Metformin
substrate-specific reduction in uptake: TEA, N N ’ ' Oocytes, 26157489,
SLC22A1 |Phe160Leu rs683369 Cc>G 0.011 0.108 0.146 0.215 0.172 1000 genomes ND Morphine, tropisetron, and tyramine Trqp\set(on, O—desfnelhyl tramado!. HEK293 12719534
Debrisoquine, Tyramine, Monocrotaline
substrate-specific reduction in uptake: MPP, TEA, | MPP+, TEA+, ASP+, Morphine, Metformin, 26157489,
SLC22A1 | Ser189Leu rs34104736 C>T 0 0.001 0 0.001 0 1000 genomes |similar 1as i pi: 1, O-desmethyl tramadol, Tropisetron, O-desmethyl tramadol, HEK293 12719534'
tyramine, monocrotaline i e Tyramine, i
S“bsl:';;ef:f;'ﬁﬁifed“,\jgffgr';.:p?:;ezis’\if;;' JEA® | MPP+, TEA+, ASP+, Morphine, Metformin,
SLC22A1 | Arg206Cys rs756787089 C>T 0 0 0 0.00004505 0 1000 genomes |reduced cell surface expression y P . nin, Trop| - Tropisetron, O-desmethyl tramadol, HEK293 20639304
desmethyl tramadol, Debrisoquine, Tyramine, N N N N
y Debrisoquine, Tyramine, Monocrotaline
Monocrotaline
" L . Oocytes, 26157489,
SLC22A1 | Gly220Val rs36103319 G>T 0.001 0 0 0 0 1000 genomes ND substrate-specific reduction in uptake: MPP+ MPP+ HEK293 12719534
substrate-specific reduction in uptake: MPP, TEA, | MPP+, TEA+, ASP+, Morphine, Metformin, 26157489
SLC22A1 | Thr245Met NA T>C 0 0 0 Singleton 0 Seitz etal. |similar expression as reference | ASP, morphine, metformin, tropisetron, O-desmethyl Tropisetron, O-desmethyl tramadol, HEK293
tramadol, tyramine, monocrotaline i e Tyramine, i
SLC22A1 |Proz83leu|  rs4646277 c>T 0 0 0.005 0 0 1000 genomes | similar expression as reference | SUPSITate-specific reduction in uptake: MPP. TEA. | ypps, TEAw, Metformin, Lamivudine Oocytes 1rea0zst:
S”bsﬁgﬁsmﬁﬁiﬁd“,mcg?fgr':.i:p?rie}gz; ) CTJ-EAt MPP+, TEA*, ASP+, Morphine, Metformin, 26157489
SLC22A1 | Glu284Lys NA G>A 0 0 0 Singleton 0 Seitzetal. [reduced cell surface expression y P . nin, Trop) - Tropisetron, O-desmethyl tramadol, HEK293
desmethyl tramadol, Debrisoquine, Tyramine, N . . "
. Debrisoquine, Tyramine, Monocrotaline
Monocrotaline
substrate-specific reduction in uptake: MPP, MP:f’ TE/:+‘ ASOP;’ Mw:’:'??‘ Metgo;mln, Oocyt 26157489,
SLC22A1 |Pro341Leu rs2282143 CcC>T 0.076 0.019 0.126 0.009 0.084 1000 genomes | similar expression as reference | tropisetron, O-desmethyl tramadol, debrisoquine, ropisetron, ©-desmethyl tramadol, ocytes, 12719534,
" P Debrisoquine, Tyramine, Monocrotaline, HEK293
tyramine, monocrotaline, lamivudine P 22415520
Lamivudine
MPP+, TEA+, ASP+, Morphine, Metformin,
SLC22A1 | Arg342His rs34205214 G>A 0.015 0 0 0.001 0.001 1000 genomes ND similar uptake as reference Tropisetron, O-desmethyl tramadol, Oocytes 12719534
Debrisoquine, Tyramine, Monocrotaline
s”bsli'sa:fﬁﬂec'ﬁﬁ.mmﬁ';” in .“p‘.?keﬁMf'P"'gEA"' MPP+, TEA+, ASP+, Morphine, Metformin, | o 26157489,
SLC22A1 | Glyd01Ser |  rs34130495 G>A 0.003 0.007 0 0.021 0.001  |1000 genomes [reduced cell surface expression| 42" & (IPRES, AR OPSEON Tropisetron, O-desmethyl tramadol, H‘E‘;Zz‘;sa' 12719534,
esmethyl tramadol, Debrisoquine, Tyramine, Debrisoquine, Tyramine, Monocrotaline 17476361
Monocrotaline
MPP+, TEA+, ASP+, Morphine, Metformin, Oocytes, 26157489,
SLC22A1 | Met408Val rs628031 A>G 0.731 0.784 0.741 0.586 0.61 1000 genomes ND similar uptake as reference Tropisetron, O-desmethyl tramadol, fhoed .
N . . . HEK293 12719534
Debrisoquine, Tyramine, Monocrotaline
P, Morine, Metomin, Topissron. O | MPPY TEA* ASP, Marphine, Metformin, | g,
SLC22A1 | Gly414Ala rs72552762 G>C 0 0 0 0 0.002 1000 genomes ND d Ylh ! |p ! d |, Debr nin, Tropi T ' Tropisetron, O-desmethyl tramadol, HEKy2931 26157489
esmethyl tramadol, Del rl§oqulne, yramine, Debrisoquine, Tyramine, Monocrotaline
Monocrotaline
Met420DE substrate-specific reduction in uptake: MPP, TEA, MPP+, TEA+, ASP+, Morphine, Metformin, Oocytes, 26157489,
SLC22A1 L 202220802 ATG > - (inframe deletion) 0.045 0.288 0.005 0.184 0.145 1000 genomes |similar expression as reference | ASP, morphine, metformin, tropisetron, O-desmethyl Tropisetron, O-desmethyl tramadol, HEKy293y 12719534'
tramadol, tyramine, monocrotaline Debrisoquine, Tyramine, Monocrotaline
SLC22A1 | Met440lle rs35956182 G>A 0 0.001 0 0.012 0 1000 genomes ND similar uptake as reference MPP+ Oocytes 12719534
substrate-specific reduction in uptake: TEA, MPP+, TEA+, ASP+, Morphine, Metformin,
SLC22A1 | lle449Thr rs183240019 T>C 0 0 0.002 0 0 1000 genomes | similar expression as in, tropisetron, i e, tyramine, Tropisetron, O-desmethyl tramadol, HEK293 26157489
monocrotaline Debrisoquine, Tyramine, Monocrotaline




SLC22A1 | Val461lle rs34295611 G>A 0.011 0 0 1000 genomes ND similar uptake as reference MPP+ Oocytes 12719534
s”bs/:g‘;ef"’we‘;mﬁ,’emﬁig” in “'“_I‘j‘ke:,M':P*'cT)EA*‘ MPP+, TEA+, ASP+, Morphine, Metformin, [ 26157489,
SLC22A1 | Gly465Arg |  rs34059508 G>A 0 0.019 002 1000 genomes |reduced cell surface expression 2 Lorprine, Hletiormin, Tropisstron, - Tropisetron, O-desmethyl tramadol, ocyes, 12719534,
desmethyl tramadol, Debrisoquine, Tyramine, . . HEK293
y Debrisoquine, Tyramine, Monocrotaline 17476361
Monocrotaline
substrate-specific reduction i uptake: ASP and | MPP*+: TEA*, ASP+, Morphine, Metformin,
SLC22A1 | Arg488Met rs35270274 G>T 0.034 0 0.001 gnomADe ND d . Tropisetron, O-desmethyl tramadol, HEK293 26157489
lebrisoquine . .
Debrisoquine, Tyramine, Monocrotaline




ATere

Allele Frequency Allele Allele Allele
Amino Acid | Polymorphism Frequency Frequency | Frequency | Frequency Allele frequency In Vitro Effects . . References
Transporter Change (rsID) Ref > Alt AFR Am:ie(dAd EAS (East EUR SAS (South (Cohort) (Expression) In Vitro Effects (Uptake) Substrates In vitro system (PMID)
(African) American) Asian) | (European)| Asian)
substrate-specific 12142729
SLC22A2 Met165lle rs8177507 C>T 0.003 0 0 0 0 1000 genomes ND reduction in uptake: MPP+ Oocytes
MPP+
similar expression as substrate-specific MPP+, TEA+ 18728938,
SLC22A2 Thr199lle rs201919874 | G=>A 0 0 0.001 0 0 1000 genomes P reduction in uptake: L - Oocytes 22415520
reference . Metformin, Lamivudine
MPP+ and metformin
similar expression as substrate-specific MPP+, TEA+ 18728938;
SLC22A2 | Thre201Met | rs145450955| G=>A 0 0 0.007 0 0 1000 genomes P reduction in uptake: L - Oocytes 22415520
reference R Metformin, Lamivudine
MPP+ and metformin
. substrate-specific 12142729;
SLC22A2 |  Ala270Ser rs316019 C>A 0.185 0.092 0.136 0.1 0.134 1000 genomes increased cell surface |y ion in uptake: MPP+, TEA®, Oocytes 18728938;
expression R Metformin, Lamivudine
MPP+ and metformin 22415520
substrate-specific 12142729
reduction in uptake: MPP+, Metformin,
SLC22A2 | Argd00Cys | rs8177516 | C>T 0.013 0 0 0.001 0 1000 genomes ND MPP-+, Metformin, Phenformin, Oocytes
Phenformin, Procainamide,
Procainamide, Quinidine
Quinidine
substrate-specific 12142729
reduction in uptake: MPP+, Metformin,
SLC22A2 | Lys432GIn | rs8177517 | T>G 0.039 0.001 0 0 0 1000 genomes ND MPP+, Metformin, Phenformin, Oocytes
Phenformin, Procainamide,
Procainamide, Quinidine

Quinidine




Allele Frequency

Allele Frequency

Allele Frequency

Transporter Amino Acid Polymorphism Ref > Alt Allele Frequency AMR (Ad Mixed EAS (East Allele Frequency SAS (South Allele frequency | In Vitro Effects In Vitro Effects In vitro system Substrates References
Change (rsID) AFR (African) ) . EUR (European) ) (Cohort) (Expression) (Uptake) (PMID)
American) Asian) Asian)
substrate-specific PAH, adefovr, 10914676,
reduction inE take: cidofovir, 15864112
SLC22A6 Arg50His rs11568626 C>T 0.07 0.001 0 0 0 1000 genomes ND P p. y Oocytes tenofovir,
adefovir, cidofovir and
N methotrexate,
tenofovir )
ochratoxin A
15864112
similar uptake as PAH,
SLC22A6 Pro104Leu rs11568627 G>A 0 0.003 0 0.005 0 1000 genomes ND P Oocytes methotrexate,
reference .
ochratoxin A
15864112
similar uptake as PAH,
SLC22A6 1le226Thr rs11568623 A>T 0.001 0 0 0 0 gnomADe ND P Oocytes methotrexate,
reference .
ochratoxin A
15864112
similar uptake as PAH,
SLC22A6 Ala256Val rs11568624 G>A 0.0001 0.00009 0 0.00013 0 gnomADe ND P Oocytes methotrexate,
reference .
ochratoxin A
15864112
similar uptake as PAH,
SLC22A6 Arg293Trp rs45607933 G>A 0.002 2.20E-04 6.10E-05 4.80E-05 0 gnomADe ND refeance Oocytes methotrexate,
ochratoxin A
15914676
Bleasby et al similar uptake as PAH, adefovr,
SLC22A6 Lys525lle NA A>T Singleton 0 0 0 0 Y . ND P Oocytes cidofovir, and
(15914676) reference X
tenofovir
15864112
substrate-specific
reduction in uptake: PAH,
SLC22A6 Arg454GIn rs11568634 C>T 1.30E-04 0 0 0 0.0004 gnomADe ND p . Oocytes methotrexate,
PAH, methotrexate, ochratoxin A

ochratoxin A




. . . Allele Frequency . In Vitro
Amino Acid Polymorphism Allele Frequency N Allele Frequency | Allele Frequency | Allele Frequency | Allele frequency In Vitro Effects " N References
Transporter Change (rsID) Ref > Alt AFR (African) | AMRAdMixed | oo e aciasian) | EUR (European) |SAS (South Asian) (Cohort) (Expression) In Vitro Effects (Uptake) Expression Substrates (PMID)
American) System
SLC22A8 Phe129Leu 1s11568479 G>T 0 5.96E-05 0 0 0 gnomADe ND Similar to reference HEK293 cells Es‘iirg’si;‘;'fte* 16291576
Substrate-specific reduction in Esterone sulfate
SLC22A8 Arg149Ser rs45566039 G>A 0 4.00E-05 0 1.00E-05 0 gnomADe ND uptake: Esterone sulfate, HEK293 cimetidine ! 16291576
cimetidine
Substrate-specific reduction in Esterone sulfate
SLC22A8 GIn239STOP rs11568496 G>A 0 0 1.16E-04 0 0 gnomADe ND uptake: Esterone sulfate, HEK293 cimetidine ’ 16291576
cimetidine
Substrate-specific reduction in Esterone sulfate
SLC22A8 1le260Arg rs11568493 A>C 0 0 0.008 0 0 PMT ND uptake: Esterone sulfate, HEK293 cimetidine ’ 16291576
cimetidine
SLC22A8 Arg277Trp rs11568492 G>A 6.54E-05 8.97E-06 5.80E-05 0 0 gnomADe ND Substrate-specific reductionin| 594 Esterone sulfate, 16291576
uptake: esterone sulfate cimetidine
SLC22A8 Val281Ala rs45438191 A>G 0.065 0.006 0.008 0.001 0 1000 genomes ND similar uptake as reference HEK293 Es'iir;':iji‘;';ate* 16291576
decreased cell | Substrate-specific reduction in Esterone sulfate, 16291576
SLC22A8 lle305Phe rs11568482 T>A 0 0.006 0.06 0 0.003 1000 genomes surface uptake: esterone sulfate and HEK293 cimetidine, 23649425'
expression cefotaxime cefotaxime
SLC22A8 Ala310Val rs11568481 G>A 0 0.001 0 0 0.002 1000 genomes ND similar uptake as reference HEK293 Es‘ii’r‘;’:{’i ;‘;';a‘e' 16291576
SLC22A8 Ala399Ser rs11568497 C>A 0 0 0 0 0.02 1000 genomes ND similar uptake as reference HEK293 Es‘i[;';fiji‘;';ate* 16291576
SLC22A8 Vald48lie 1s11568486 c>T 0.001 0.015 0 0.004 0.005 1000 genomes ND similar uptake as reference HEK293 Esterone sulfate, 16291576

cimetidine




Allele

Allele Allele Allele
. . . Allele Frequency . . .
Amino Acid | Polymorphis Frequency | Frequency | Frequency | Allele frequency In Vitro Effects " In Vitro Expression References
Transporter Change m (rsID) Ref > Alt Aig?::g;yn) Amse(dAd EAS (East EUR SAS (South (Cohort) (Expression) In Vitro Effects (Uptake) System Substrates (PMID)
Ameri Asian) (European) Asian)
merican)
SLCATA1 | g.-1975C>A | rs2453579 C>A 0.697 0.301 0.322 0.432 0.294 1000 genomes '"Creazec‘:i\',‘i’t;'ferase ND HCT-116 NA 23558289
decreased luciferase HCT-116, ACHN,
SLC47A1 | g-66T>C | rs2252281 T>C 0.412 0.269 0.214 0.407 0.167 1000 genomes | 20 oA ND HepG2. Hola NA 19745787
decreased luciferase HCT-116, ACHN,
SLC47A1 | g-53C>G | rs78572621 c>G 0.00012 0.001 0 0.001 NA gnomAD activity and mRNA ND HepG2. Hola NA 19745787
GTACCCACTG )
SLC47A1 [ACCCACTGCC{ rs76654011 | CCGGCCTCC|  0.059 0.008 0 0.007 NA PMT decreased luciferase ND HCT-116, ACHN, NA 19745787
GCG >- activity and mRNA HepG2, HelLa
decreased luciferase HCT-116, ACHN,
SLCATA1 | g-44C>T | rs111427955 c>T 0.009 0.004 0.003 0.003 0.001 1000 genomes | o0t oA ND HepG2. HolLa NA 19745787
9.-27_- ->
26insGTACCA GTACCCACTG decreased luciferase HCT-116, ACHN,
SLC47AT | craceaaoc | 76104274 | Sogaoctoa| 0037 0.068 0.044 0.059 NA PMT actiity and mANA ND HepG2. HolLa NA 19745787
TCCGCG GCG
SLCA7A1 | VallOLeu | rs555657341 G>T 0 0 0.002 0 0 1000 genomes S'm"a:eeé‘r’;zz"” as similar uptake as reference HEK293 TEA, Metformin 19158817
reduced cell surface | substrate-specific reduction in uptake: Paraquat, metformin,
SLC47A1 | Gly64Asp | rs77630697 G>A 0 0 0.002 0 0 1000 genomes oxprossion Paraqut, metformin, TEA. Oxaliplatin HEK293 TEA, Oxaliplatin 19172157
SLC47A1 | Leu125Phe | rs77474263 c>T 0 0.063 0.004 0.002 0 1000 genomes | SiMilar expression as | - substrate-specific reduction in uptake: HEK293 Paraquat, metformin, 19172157
reference paraquat, metformin, TEA TEA, Oxaliplatin
SLCA7A1 | Thri59Met | rs35646404 c>T 0 0.001 0 0 0 1000 genomes | SiMilar expression as | substrate-specific reduction in uptake: HEK293 Metformin, TEA 20053795
reference metformin, TEA
SLC47A1 | Aia310val |rs104806857 csT 0 0 0.022 0 0 Kajiwara et. al. | similar expression as | - substrate-specific reduction in uptake: HEK293 Metformin, TEA 19158817
(Japanese cohort) reference metformin, TEA
SLCA7A1 | Asp328Ala | rs149774861 A>C 0 0 0.002 0 0 1000 genomes | "educed cell surface | - substrate-specific reducfion in uptake: HEK293 Metformin, TEA 19158817
expression metformin, TEA
similar expression as | substrate-specific reduction in uptake: Paraquat, metformin, 19172157,
SLC47A1 | Val338lle | rs35790011 G>A 0.076 0.006 0 0 0 1000 genomes A, o and TEA HEK293 TEA. Oxcliplatin 20053705
SLCA7A1 | Asn474Ser |ss104806858|  A-G 0 0 0.006 0 0 Kajiwara et. al. | similar expression as | - substrate-specific reduction in uptake: HEK293 TEA, Metformin 19158817
(Japanese cohort) reference TEA
SLCA7A1 | Vald8OMet | rs76645859 G>A 0 0 0.001 0 0 1000 genomes | "educed cell surface | - substrate-specific reduction in uptake: HEK293 Paraquat, metformin, 19172157
expression Paraquat, metformin, TEA, Oxaliplatin TEA, Oxaliplatin
SLC47A1 | Cys497Phe | rs35395280 G>T 0.023 0.007 0 0 0 1000 genomes S'm"a::fzf::"’" as similar uptake as reference HEK293 Metformin, TEA 20053795
SLC47A1 | GIn519His | rs78700676 G>C 0.000458 0 0 0 0 gnomAD ND similar uptake as reference HEK293 Paraquat, metformin, 19172157

TEA, Oxaliplatin




Allele

Allele

Allele

Allele

Allele

Amino Acid Frequency Frequency Frequency | Frequency | Frequency | Allele frequency In Vitro References
Transporter Change Polymorphism (rsID)| Ref > Alt A!:R Ah’\::?)a(e(g\d EASl(East EUR SAS (South (Cohort) In Vitro Effects (Expression)| In Vitro Effects (Uptake) Exsp;;sesrl:n Substrates (PMID)
(African) American) Asian) (European) Asian)
SLC47A2 NA rs146770799 c>G 0.01 0 0 0 0 1000 Genomes | " Cha”git:\'jn';’c'ferase ND HCT-116 ND 21956618
SLC47A2 NA rs12943590 G>A 0.18 0.32 0.45 0.27 0.4 1000 Genomes | increased luciferase activity ND HCT-116 ND 21956618
SLC47A2 NA rs139938875 G>A | 0.0001147 | 0.001193 0 0 0 gnomAD no Cha”git::n';’c'ferase ND HCT-116 ND 21956618
SLCATA2 NA rs146491112 T 0 0.00004634 | 0.0008366 | 0.00009 | 0.0001211 gnomAD no Cha”g‘zt:cn"y’c'femse ND HCT-116 ND 21956618
Kajiwara et. al., - .
SLCATA2 | LysbdAsn | 5104806859 G>T 0 0 0.006 0 0 Japanese decreased cell surface | substrate-specific reduction | 0 g4 TEA, Metformin 21457222,
population expression in uptake: TEA, Metformin 19158817
substrate-specific reduction .

SLCA7A2 | Pro162Leu|  rs146901447 G>A 0.031 0.001 0 0 0 1000 Genomes | decreased cellsurface | 51 oy o TEA Metformin, | HEK293 TEA, Metformin, 21956618

expression - X Amiloride, Trospium

Amiloride, Trospium
SLCA7A2 | Gly211val |  rs562968062 C>A 0 0 0.001 0 0 1000 Genomes |  decreased cell surface | substrate-specific reduction | 54 TEA, Metformin 21457222,
expression in uptake: TEA, Metformin 19158817
substrate-specific reduction .

SLCA47A2 | Gly393Arg rs34399035 T 0 0.006 0 0.007 0.01 1000 Genomes | decreased cellsurface | 51 oo e Metformin, | HEK293 TEA, Metformin, 21956618

expression - X Amiloride, Trospium

Amiloride, Trospium

SLC47A2 | Thr505lle |  rs113679066 G>A | 0.0001627 0 0 0 0 gnomADe ND similar uptake as reference | HEK293 TEA, Metformin, 21956618

Amiloride, Trospium
SLC47A2 | Ala525Thr | rs113234335 c>T 0 0.00006 0 0.00007 0 gnomADe ND similar uptake as reference | HEK293 TEA, Metformin, 21956618

Amiloride, Trospium




Allele

Allele Allele Allele "
Amino Acid | Polymorphism Allele Frequenc Frequenc Frequenc Frequency Allele In Vitro
Transporter ymorp Ref > Alt| Frequency q 4 q Y q ¥ AMR (Ad frequency In Vitro Effects (Expression) In Vitro Effects (Uptake) Expression Substrates References (PMID)
Change (rsID) . EUR EAS (East | SAS (South
AFR (African) . N Mixed (Cohort) System
(European) Asian) Asian) )
American)
SLCO1B1 | Arg57GIn | rs61760182 | G>A 0 0 0 0.001 0 1000 genomes ND Substrate-specific reduction in uptake: HEK293 esterone sulfate, cerivastatin 23652407
esterone sulfate, cerivastatin
Substrate-specific reduction in uptake: 9 " o . "
SLCO1B1 | Phe73Leu | rs56101265 | T>C 0 0.02 ND ND ND 11477075 Reduced cell surface estrone sufate, 17-estradiol 17p-D- Hela estrone sufate, 17B-estradiol 176-D-glucuronide, 11477075, 12490505,
expression N . ) . rifampin, rosuvastatin 16697742
glucuronide, rifampin, rosuvastatin
SLCO1B1 | Vaig2aia | rs56061388 | T>C 0 0.02 ND ND ND 11477075 Reduced cell»surface Substra_(e-spfacwﬂc reduction in uptake: HeLa estrone sufate: 17B-estradiol 17B?D-glucurcnlde, 11477075**, 12490595**,
expression rifampin and rosuvastatin rifampin, rosuvastatin 16697742*
17B-estradiol 17B-D-glucuronide, esterone sulfate, 15564882, 11477075,
. . Substrate-specific reduction in uptake: C-| MDCKII, Hela, | cerivastatin, rosuvastatin, pravastatin, atorvastatin, 12196548, 12490595,
SLCO1B1 [Asn130Asp| rs2306283 A>G 0.82 04 0.76 0.55 047 000 genomes| Similar expression as reference tau and rifampin oocytes, HEK293 cholesterol, simvastatin, cholytaurine, BSP, 15608127, 16697742,
rifampin, SN-38, atrasentan 16513443
. . Substrate-specific reduction in uptake: estrone sufate, 17B-estradiol 17B-D-glucuronide, 11477075*, 12130747**,
SLCO1B1 | Arg152Lys NA G>A ND ND 0.007 ND ND 12130747 | Similar expression as reference estradiol and rosuvastatin Hela, HEK293 fifampin, rosuvastatin 12490595, 16697742
. " P . . " . 23652407, 12196548,
SLCO1B1 | Prot55Thr | rs11045819 | C>A 0.06 0.14 0.003 0.03 0.1 000 genomes| '”°’::s:’eds;’§]Na’z ‘fe"f:'fe'nsc"ef‘"ar Substrate-specific 'gi”“"’” in uptake: C-| ypcKi, Hela | ©SteTOne s“‘fﬁzm"e;‘]""’;‘::";‘a’;zz?a“”"e’ BSF, 11477075, 12196548,
P pin, 12490595, 16697742
SLCO1B1 | Glu156Gly | rs72556745 | A>G 0 0.02 ND ND ND 11477075 Reduced cell»sun‘ace Subslrate-spgmﬂc reduction of uptake: HeLa estrone sufate: 17B-estradiol 17B?D-glucuromde, 11477075, 124??595 s
expression rifampin and rosuvastatin rifampin, rosuvastatin 16697742
Substrate-specific reduction in uptake: 17B-estradiol 17B-D-glucuronide, pravastatin, 15564882, 23652407,
Reduced cell surface estrone sulfate (study dependent), Hela, HEK293 atorvastatin, cerivastatin, esterone sulfate, 15970799, 11477075,
SLCO1B1 | Val174Ala | rs4149056 T>C 0.01 0.16 0.12 0.04 0.13 000 genomes| - . ¥ depen o ’ ' S - . ’ 12130747, 12490595,
expression estradiol (study dependent), rifampin, oocytes repaglinide, rosuvastatin, rifampin, SN-38,
. 15608127, 16697742,
rosuvastatin, and atrasentan atrasentan
16513443
SLCO1B1 |Leut193Arg| rs72559746 | T>G ND singleton ND ND ND 12196548 Reduced cell surface No uptake activity MDCKIl  |17p-estradiol 17-D-glucuronide, cholytaurine, BSP| 12196548, 12490595
expression, increased mRNA
- . Substrate-specific reduction in uptake: estrone sufate, 17B-estradiol 17B-D-glucuronide, 11477075**, 12130747,
SLCO1B1 |Asp241Asn NA G>A ND ND 0.007 ND ND 12130747 | Similar expression as reference estradiol and rosuvastatin HelLa, HEK293 rifampin, rosuvastatin 12490595, 16697742*
SLCO1B1 | Pro336Arg | rs72559747 | C>G 0 0 0.004 0 0 1000 genomeg ND Similar uptake as reference Hela, HEK293 Pravastatin, atorvastatin, cerivastatin 15970799
SLCO1B1 | Thr3a5Met | rs61760243 | C>T | 0.00007 0.0001 0.0002 0.00003 0.0005 gnomADe | Similar expression as reference S“bs"a'e‘sg‘:fy‘gﬁeresﬂl‘fca't'gn in uptake: HEK293 esterone sulfate, cerivastatin 23652407
Substrate-specific reduction in uptake: " .
SLCO1B1 | le353Thr | rs55901008 | T>C 0 0.000009 0 0 0.00006 | gnomADe Reduced cell surface estradiol-17B-Glucaronide, estrone-3- Hela estrone sufate, 17B-estradiol 176-D-glucuronide, 21245207, 11477075,
expression . rifampin, rosuvastatin 12490595, 16697742
sulfate, and rifampin
. . Substrate-specific reduction in uptake: estrone sufate, 17B-estradiol 17B-D-glucuronide, 21245207, 11477075,
SLCO1B1 [Asn432Asp| rs56387224 A>G 0 0.01 0 ND ND 77075, 21245] Similar expression as reference estradiol, rosuvastatin, and rifampin Hela fifampin, rosuvastatin 12490595, 16697742
- . . estrone sufate, 17B-estradiol 17p-D-glucuronide, 21245207, 11477075,
SLCO1B1 |Asp462Gly| rs72559748 A>G 0 0.01 0 ND ND 77075, 21245] Similar expression as reference Similar uptake as reference HelLa rifampin, rosuvastatin 12490595, 16697742
Substrate-specific reduction in uptake: . .
SLCO1B1 | Gly488Ala | rs59502379 | A>C 0.04 0 0 0 0003  [1000 genomed ~ Reduced cell surface estradiol-17p-Glucaronide, estrone-3- HeLa estrone sufate, 17B-estradiol 176-D-glucuronide, 11477075, 12490595,
expression ) ! rifampin, rosuvastatin, atrasentan 16697742**, 16513443
sulfate, rosuvastatin, rifampin, atrasentan
Substrate-specific reduction in uptake: estradiol-17B-Glucaronide, estrone-3-sulfate.
SLCO1B1 | Leu543Trp | rs72661137 | T>G 0 0 0.002 0 0 1000 genomeg Similar expression as reference| estradiol-17B-Glucaronide, estrone-3- HEK293 ravastatym ' 19238167
sulfate, pravastatin P!
SLCO1B1 |Leubd3Phe| rs34671512 | A>C 0.07 0.05 0.005 0.05 0.04  [1000 genomed Similar expression as reference Similar uptake as reference HEK293 BSP, estrone sufate, 176-estradiol 176-D- 17989996
glucuronide, Pravastatin, Taurocholic Acid
- . Substrate-specific reduction in uptake: estrone sufate, 17B-estradiol 17B-D-glucuronide, 21245207, 11477075,
SLCO1B1 [Asp655Gly| rs56199088 | A>G 0 0.02 0 ND ND 77075, 21245] Similar expression as reference estrone sulfate Hela ifampin, rosuvastatin 12490595, 16697742
SLCO1B1 | GIu667Gly | rs55737008 | A>G 0.34 0.02 0 ND ND 77075, 21245] Similar expression as reference Substrate-specific reduction in uptake: HeLa estrone sufate, 17B-estradiol 17B-D-glucuronide, 21245207, 11477075,

rifampin

rifampin, rosuvastatin

12490595, 16697742
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cholecystokinin-8, bile acids.
" . L ’ 21278621, 15226676,
SLCO1B3 |Sert12Ala| rs4149117 | T>G 0.64 0.14 0.3 0.09 0.16 1000 Genomes | Similar expression as reference | SuPstrate-specific reduction | - HelL.a, MDCKII, bromosulfophtalein, taurocholate, 17412826,
in uptake: MPAG oocytes, HEK293 | mycophenolic acid-7-O-glucaronide, -
" X 19890249**, 26641474
paclitaxel, carboplatin
SLCO1B3 | Thr147Ala| rs57585902 | A>G 0.04 0 0 0 0.003 1000 Genomes | Increased cell surface expression | Similar uptake as reference HelLa cholecystokinin-8 21278621
" . cholecystokinin-8, atorvastatin,
S;bjt'f;::‘?gzg r:f;;g"” HeLa. MDGKII rosuvastatin, bile acids, 21278621, 15226676,
SLCO1B3 | Met233lle rs7311358 G>A 0.64 0.14 0.3 0.09 0.16 1000 Genomes Similar expression as reference acli’t)axel lcarbo Ylatin an’d HEK29’3 000 tés bromosulfophthalein, paclitaxel, 17412826,
p ' P » 00cy carboplatin, taurocholate, 19890249**, 26641474
rosuvastatin " . .
mycophenolic acid-7-O-glucaronide
SLCO1B3 | Gly256Ala| rs60140950 | G>C 0.01 0.17 0.003 0.07 0.11 1000 Genomes | Reduced cell surface expression | Similar uptake as reference HelLa cholecystokinin-8 21278621
Substrate-specific reduction cholecystokinin-8, atorvastatin
SLCO1B3 | His520Pro| rs559692629 | A>C 0 0 0.001 0 0 1000 Genomes | Reduced cell surface expression in uptake: CCK8 and HelLa 4 rosuvas{atin ’ 21278621
rosuvastatin
SLCO1B3 |Gly522Cys| rs72550743 | G>T ND 0.019 ND ND ND 15226676 Reduced cell surface expression S“fg’j;ﬁ;‘:i‘ng ;ecci‘(;‘sd'm MDCKII bile acids, bromosulfophthalein 15226676
Substrate-specific reduction cholecystokinin-8, atorvastatin
SLCO1B3 | Val560Ala| rs12299012 | T>C 0.02 0 0 0 0.004 1000 Genomes | Reduced cell surface expression in uptake: CCK8 and Hela 4 . ! 21278621

rosuvastatin

rosuvastatin
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AFR (African) . ) Mixed System
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American)
SLCO2B1 | Arg312Gin 1512422149 G>A 0.092 0.095 032 0.263 0.365 1000 Genomes |Similar expression as reference|Similar uptake as reference| HEK293 |estrone-3-sulfate 12130747
SLCO2B1 | Ser486Phe 1s2306168 c>T 0.374 0.02 0.261 0.059 0.098 1000 Genomes | Similar expression as reference|Similar uptake as reference| HEK293 |estrone-3-sulfate 12130747
12130747,
SLCO2B1 Thr392lle rs1621378 C>T 0 0 0.0001 0 0 gnomAD Similar expression as reference|Similar uptake as reference| HEK293 |estrone-3-sulfate 10873595




Allele

Allele Allele Allele Allele
Amino Acid q quency quency quency | eI | Ajele frequency] In Vitro Expression
Transporter| “ 070 2 ety [Ret>an| TS R EAS (Boct | SAS (Souin Am e(dAd Cotert In Vitro Effects (Expression) In Vitro Effects (Uptake) System Substrates References (PMID)
(African) | (European) |  Asian) Asian) | )
Bodipy-FL-Verap: bicin, Bodipy-FL 12065748, 15499164
ABCB1 | Asn21Asp | rs9282564 | A>G | 0018 0.1 0.0004 0.026 0.027 EXAC cell surface bstrate-specific reduction in efflux: verapamil HeLa, S19, HEK293T | Calcein AM, Bodipy. FL Prazosin, Bisantrene, Bodipy-FL- phossinadag
Paclitaxel, Bodipy-FL-Forskolin, Verapanil
ABCB1_| Asnd4Ser | 151202183 | A>G 0 0 0.0001 0 0 EXAC similar as reference substrate-spedific increase in efflux: verapamil SO Verapamil 15499164
Bodipy-FL-Verapami, D bicin, Bodipy-FL .
ABCB1 |Phe103Leu NA T>C ND 0012 ND ND ND 10716719 cell surface bstrate-specific reduction in efflux: verapamil HeLa, Sfo Calcein AM, Bodipy-FL-Prazosin, Bisantrene, Bodipy-FL- 12065748, 15499164
Paciitaxel, Bodipy-FL-Forskolin, verapamil
ABCB1_|Asn183Ser| rs60419673 | A>G 0 0 0 0.01 0 1000 genomes ND substrate-specific increase in Ky Verapamil St Verapamil 16259577
ABCB1 | Gly185Val | rs1128501 | G>T ND ND ND ND ND ND cell surface substrate-specific increase in efflux: verapamil sfo Verapamil 15499164
ABCB1 | Gly191Arg NA G>A ND 064 (Leukenmi ND ND ND 18723777 similar expression as reference substrate- spech reductlon in efflux: daunorubicin, HEK293 rhodamine 123, fiqxorublcm, daunorubicin, vinblastine, 18723777
, paclitaxel, etoposids vincristine, paclitaxel, etoposide
: ) . : Bodipy-FL-Verap bicin, Bodipy-FL
substrate-specific increase in efflux: doxorubicin, 12065748, 16917872,
ABCB1 |Ser400Asn| rs2229109 | G>A | 0003 0.03 0 0.009 0.024 | 1000 genomes | similar expression as reference istine, paclitaxel, 123; | Hela HEK293,8f9, | Caloein AM, Bodipy- FL Prazosin, Bisanirens, Bodipy-FL- 15499164, 16259577,
HEK293T Paclitaxel, Bodipy-FL-Forskolin, doxorubicin, vinblastine,
decreased Km and Vmax of verapamil - h ¢ 18287207, 20138191
vincristine, paclitaxel, rhodamine 123, verapamil
substrate-specific reduction in efflux: doxorubicin,
ABCB1 | Ser400lle NA G>T ND 0023 ND ND ND 16917872 | similar expression as reference substrate-specific induced cellular sensitivity: HEK293 Rhodamine 123, doxorubicin, vinblastine, vincristine, paclitaxel 16917872
vinblastine, , pacitaxel
ABCB1 | Arg492Cys| rs754872565 | C>T | 0.0002 | 0.0004 | 0.00006 0 0.00003 | gnomADe ND study dependent: increased or reduced efflux sfo Verapamil 16259577, 20138191
ABCB1 |Leu662Arg| rs35657960 | T>G 0 0 0 0 0,001 | 1000 genomes | similar expression as reference | S PSUate-specific ‘"ci’ease "i'nef"”x’ daunorubicin, Yeast actinomycin D, valinomycin, daunorubicin, doxorubicin 17352537
— 5 subslra(e—specl%lcmcreasem i Verapamil, lerapamil, daunorubicin, doxorubicin, D, 16259577, 17352537,
ABCB1 | Arg669Cys| rs35023033 | C>T 0.01 0 0 0 0 1000 genomes | similar expression as reference ) " ° g Sf9, yeast el Al 18287907, 20136191
ABCB1 | lle849Met | rs36105130 | A>G 0 0.005 0 ND 0 12893086 ND study dependent: increased or reduced efflux sfo Verapamil 16259577, 20138191
thodamine 123, calcein AM, glycine, glutamic acid, dopamine,
norepinephrine, epinephrine, GABA, histamine, serotonin,
melatonin, verapamil, nifedipine, diltiazem, bepridil, fendiline,
i 16250577, 18408562, |3 Studies use ala as the
ABCB1 | Ala893Thr [ rs2032582 | G>A 002 0.041 04 059 037 | 1000 genomes | similar expression as reference substrate-specific increase in efflux: verapamil 819, HEK293, HEK293T| prednisone, cortisone, nicorandil, pinacidi, acetylsalicylic acid, | yao8220% o Hoc2e  Ireference but dbSNP lsts Ser as
indomethacin, acemetacin, ibuprofen, naproxen, mepirizole, : the reference,
vinblastine, etoposid 1D, paclitaxell,
methotrexate, doxorubicin, 5-flucrouracil, quinidine, PAH,
penicillin G, tracrolimus, novobiocin
Bodipy-FL-Verapamil, D bicin, Bodipy-FL
Calcein AM, Bodlpy FL-Prazosin, Bisantrene, Bodipy-FL-
substrate-specific changes: decreased efflux of Pacitaxel, Bodipy-FL-Forskolin, Digoxin, Daunorubicin,
9 > Actinomycin D, Valinomycin, thodamine 123, glycine, glutamic
daunorubicin, doxorubicin, verapamil, diltiazem, " ! :
aunorub " ° " acid, dopamine, norepinephrine, epinephrine, GABA, histamine, | 12065748, 11503014,  |,,. )
bepridi, fendiline, prenylamine, paciitaxel, tacrolimus, | HeLa, GP+E-86, Sf0, |t OParmne, Mospmep e, eRAERtne, io= Rt 5400164, 17352537 all studies use ala as the
ABCB1 | Ala893Ser | rs2032582 | G>T | 0001 0.02 013 0.05 006 | 1000 genomes cell surface exp i ) Yeast, HEK293, fondilne, pronyin pamt, niedipine, o | a40856. 18287207 |reference but dbSNP lists Ser as
prednisone, cortisone; increased efflux of digoxin, HEK293T b ; " the reference
) " ' etamethasone, prednisone, cortisone, nicorandil pinacidil, 20138191
acemetacin, naproxen, ibuprofen, mepirizole, 2
proxen, 1o acid, i ibuprofen,
novobiocin, actinomycin D
naproxen, etoposide, D,
daunorubicin, paclitaxell, methotrexate, doxorubicin, 5-
fluorouracil, quinidine, PAH, penicillin G, tracrolimus, novobiocin
ABCB1 | Met986Val | rs926081975 | A>G ND ND .025 (Korean| ND ND 17225463 similar expression as reference substrate-specific increase in efflux: verapamil Sf9 Verapamil 15499212% ;?92?9577,
ABCB1_| Ala999Thr | 1572552784 | G>A ND ND ND ND ND ND substrate-specific increase in efflux: verapamil St Verapamil 16259577
ABCB1_|Pro1051Ala| rs28401798 C>G 0.0017 0 0 0 0 ExAC ND similar efflux as reference Sf9 Verapamil 16259577, 20138191
ABCB1_|Gly1063Ala] _rs2707944 | G>C ND ND ND ND ND ND substrate-specific increase in efflux: verapamil Sfo Verapamil 16259577, 20138191
ABCB1 |Trp1108Arg| rs35730308 | T>C | 0.0022 0 0 0 0.00009 EXAC similar exprossion as reference | Substrate-specific reduction in efflux: valinomycin, yeast doxorubicin, daunorubicin, actinomycin D, valinomycin 17352537
doxorubicin, daunorubicin
ABCB1 |Ser1141Thr| rs2229107 | T>A 0.068 0.00007 0 0.00001 0.0025 EXAC similar expression as reference substrate-specific changes: reduced efflux of Yeast, HEK203T | daunorubicin, doxorubicin, actinomycin D, valinomyein, calcein | 17455537 18287207
daunorubicin, increased efflux of valinomycin AM
ABCB1 | Val1251lle | rs28364274 | G>A | 0.00048 | 0.00003 0.003 0 0029 EXAC similar expression as reference | substrate-specific increase in efflux: calcein AM HEK293T calcein AM 18287207
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ABCC2 NA rs369192412 G>- 0.05 0.08 0.37 0.04 0 gnomAD reduced luciferase activity ND HepG2 NA 17502832
ABCC2 NA rs17222653 G>A 0.002 0 0 0 0 1000 Genomes no change in luciferase activity ND HepG2 NA 22664480
ABCC2 NA rs1885301 A>G 0.57 0.58 0.75 0.56 0.64 1000 Genomes no change in luciferase activity ND HepG2 NA 17502832
ABCC2 NA rs17222667 A>G 0.02 0 0 0 0 1000 Genomes no change in luciferase activity ND HepG2 NA 22664480
ABCC2 NA rs17222646 G>A 0.02 0.003 0 0 0 1000 Genomes no change in luciferase activity ND HepG2 NA 22664480
ABCC2 NA rs17216128 C>A 0.01 0 0 0 0 1000 Genomes ND ND ND NA 22664480
ABCC2 NA rs45593436 G>GG 0.005 0 0 0 NA PMT ND ND ND NA 22664480
ABCC2 NA rs7910642 G>A 0.13 0.08 0.27 0.1 0.14 1000 Genomes no change in luciferase activity ND HepG2 NA 22664480
ABCC2 NA rs2804402 A>G 0.32 0.4 0.25 0.44 0.36 1000 Genomes no change in luciferase activity ND HepG2 NA 22664480
ABCC2 NA rs17222533 C>A 0.0002 0 0 0 0 gnomAD ND ND ND NA 22664480
ABCC2 NA rs17216135 G>A 0 0 0.004 0 0.001 1000 Genomes no change in luciferase activity ND HepG2 NA 22664480
ABCC2 NA rs717620 C>T 0.03 0.17 0.22 0.21 0.1 1000 Genomes increased luciferase activity ND HepG2 NA 22664480, 17502832
ABCC2 NA rs17216156 G>A 0.002 0 0.005 0 0 1000 Genomes ND ND ND NA 22664480
ABCC2 | Phe39Tyr 15927344 T>A 0.02 0 0 0 0.003 1000 genomes similar expression as reference similar efflux as reference HEK293, Rht14-10 Glutathione-methylfiuorescein, glutathione- 22290738
monochlorobimane
ABCC2 |Asp333Gly |  rs17222674 A>G 0.003 0 0 0 0 1000 genomes similar expression as reference | SubStrate-specific reduction of efflux: GS- | e 593 Rprg.1g | Clutathione-methylfluorescein, glutathione- 22290738
MCB monochlorobimane
ABCC2 | Arg353His 157080681 G>A 0.05 0.001 0 0 0.003 1000 genomes similar expression as reference | Substrate-specific reduction of efflux: GS- | e 093 gpprg.10 | Clutathione-methylfiuorescein, glutathione- 22290738
MCB monochlorobimane
substrate-specific changes in efflux: 5-6-carboxyfluorescein, Leukotriene C4,
. . , HEK293T, Sf9, LLC- Estradiol-3-glucuronide, Estradiol-17- 17502832, 21691255,
ABCC2 Val417lle rs2273697 G>A 0.19 0.2 0.1 0.28 0.16 1000 genomes similar expression as reference |ncreasf:dif£|:;< :;ﬂlﬂ(coé: SrgiCIE:ZWBG, PK1, HEK293 Glucuronide, tauroursodeoxycholic acid, 2.4- | 15180328, 28405913
dinitrophenyl-S-glutathione, CDCF, Calcein AM
ABCC2 | Thrasélle 1s17222589 c>T 0 0 0.01 0 0 1000 genomes similar expression as reference | SubStrate-specific reduction of efflux: GS- | e\ 093 gppy4.1g | Clutathione-methylfiuorescein, glutathione- 22290738
monochlorobimane
ABCC2 | Ile670Thr |  rs17222632 T>C 0.02 0 0 0 0 1000 genomes similar expression as reference similar efflux as reference HEK293, Rht14-10 | Slutathione-methylfluorescein, glutathione- 22290738
monochlorobimane
ABCC2 | Arg768Trp 1$56199535 c>T 0 0.001 0 0 0 1000 genomes reduced cell surface expression | Substrate-specific reduction of efflux: 5-6- | eyoaa7 || oKt 5-6-carboxyfluorescein 17502832, 15180328
carboxyfluorescein
Sl:?:l::i‘:-:r?/lecllzilizf:::zgif ZT:::;&E;F’ Leukotriene C4, Estradiol-3-glucuronide,
ABCC2 |Ser789Phe|  rs56220353 c>T 0 0 0.01 0 0 1000 genomes reduced cell surface expression |  glucuronide, Estradiol-17-Glucuronide, | S9, LLC-PK1, HEK2g3 | EStradio-17-Glucuronide, tauroursodeoxycholic| 21691255, 15180328,
" y " acid, 2,4-dinitrophenyl-S-glutathione, CDCF, 28405913
tauroursodeoxycholic acid, 2,4-dinitrophenyl- .
N Calcein AM
S-glutathione
ABCC2 | Gly921Ser |  rs41318029 G>A 0.001 0.01 0 0.001 0 1000 genomes similar expression as reference | SUbStrate-specific reduction of efflux: GS- | ey 093 Rppyg-1p | 9uthathione-methylfiuorescein, glutathione- 22290738
monochlorobimane
ABCC2 | lle1036Thr | rs45441199 T>C 0 0.01 0 0 0.001 1000 genomes similar expression as reference similar efflux as reference HEK293, Rht14-10 | 9luthathione-methyluorescein, glutathione- 22290738
monochlorobimane
substrate-specific reduction in efflux: lutathione-methylfluorescein, glutathione-
ABCC2 |Arg1174His rs139188247 G>A 0.002 0.00005 0.0001 0.00006 0.00009 gnomADe reduced cell surface expression | glutathione-methylfluorescein, glutathione- HEK293, Rht14-10 9 mono)::hlorobimanleg 22290738
monochlorbimane
substrate-specific changes; reduced efflux of luthathione-methylfiuorescein, glutathione-
ABCC2 |Arg1181Leu rs8187692 G>T 0.12 0.003 0 0 0.009 1000 genomes reduced cell surface expression GS-MCB, increased efflux of GS-MF and HEK293, Rht14-10 9 ethy! I~ 22290738, 28405913
Calcein AM monochlorobimane, Calcein AM, CDCF
ABCC2 |Val1188Glu|  rs17222723 T>A 0.06 0.07 0 0.02 0.04 1000 genomes | increased cell surface expression | SUPStrate-specific '"CA':Aase in efflux: Calcein HEK293 Calcein AM, CDCF 28405913
substrate-specific reduction in efflux: Iutathione-methylfluorescein. glutathione.
ABCC2 |Asn1244lys| rs757141905 T>G 0 0.00002 0.0004 0 0 gnomADe similar expression as reference | glutathione-methylfiuorescein, glutathione- | HEK293, Rht14-10 glutathione-methyliluorescein, glutathione- 22290738
monochlorbimane monochlorbimane
ABCC2 |Pro129ileu| rst7216317 | C>T 0.04 0.001 0 0 0.01 1000 genomes | similar expression as reference | SUbstrate-specific changes; reduced efflux of | - ipyo93 Rpt4.1g | 9lutathione-methylfiuorescein, glutathione- 22290738
GSs-MCB monochlorobimane
Singleton substrate-specific reduction in efflux: LTC4. Leukotriene C4, Estradiol-3-glucuronide,
ABCC2 |Ala1450Thr NA G>A ND ND 9 ND ND Ito et al. (11266082) | reduced cell surface expression P ) ' Sf9, LLC-PK1 Estradiol-17-Glucuronide, tauroursodeoxycholic| 21691255, 15180328
(Japanese) E2-3G, TUDC o N
acid, 2,4-dinitrophenyl-S-glutathione
substrate-specific reduction in efflux: E2-3G, Leukotriene C4, Estradiol-3-glucuronide,
ABCC2 |Thr1477Met rs142573385 C>T 0 0 0 0.001 0.001 1000 genomes reduced cell surface expression X P . ! Sf9 Estradiol-17-Glucuronide, tauroursodeoxycholic 21691255
increased Km and Vmax of TUDC acid
substrate-specific changes: reduced efflux of Lopinavir, Calcein AM, carboxyfluorescein
ABCC2 |Cys1515Tyr, rs8187710 G>A 0.16 0.07 0 0.02 0.05 1000 genomes increased cell surface expression| lopinavir, calcein AM, CDCF; increased efflux HEK293 P ’ ; 22027652, 28405913

of Calcein AM

diacetate
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topotecan, mitoxantrone, SN-38,
ABCG2 | Val12Met rs2231137 G>A 0.06 0.06 0.33 0.15 0.24 1000 genomes similar expression as reference similar efflux as reference PAS17, Flp.-ln—293, Sf9 Doxorubicin, Daunorubicin, Vincristine, 12479221, 17297656,
Vesicles 16608919
methotrexate, porphyrin
ABCG2 | Gly51Cys NA G>T ND ND 0.001 (. ) ND ND 17373578 increased cell surface expression reduced efflux Sf9 Vesicles porphyrin, methotrexate 16608919
ABCG2 | GIn126Ter rs72552713 C>T 0 0 0.006 0 0 1000 genomes Reduced cell surface expression reduced efflux Sf9 Vesicles porphyrins, methotrexate 16608919
substrate-specific reduction in efflux: topotecan, mitoxantrone, SN-38, 12479221, 17297656
ABCG2 | Gint41lys 152231142 CsA 0.01 0.09 0.29 01 014 1000 genomes similar mMRNA levels as refererme. reduced lopolet?an. mltoxaplrone, SN-?:B, PA31'{, Flp-In-293, Sf9 Doxorubl.cm, Daunorubicin, V|ncr|§tme, 16608919, 25676789,
cell surface expression porphyrins, allopurinol, oxypurinol, Vesicles, HEK293 Porphyrins, Methotrexate, allopurinol, 20159988
glyburide oxypurinol, glyburide
ABCG2 | Thr153Met rs753759474 C>T 0.00007 0.00008 0.0001 0 0.00003 gnomADe Reduced cell surface expression similar efflux as reference SF9 Vesciles Porphyrins, Methotrexate 16608919
ABCG2 | GIn166Glu rs1061017 C>G ND ND 0.003 (Japanese) ND ND 17373578 Reduced cell surface expression reduced efflux Sf9 Vesicles Porphyrins, Methotrexate 16608919
Mitoxantrone Pheophobide A, BODIPY-
ABCG2 | lle206Leu rs12721643 A>C 0.00007 0.0002 0 0 0.0001 gnomADe Reduced cell surface expression reduced efflux HEK293, Sf9 vesicles prazosin, topotecan, methotrexate, 15743976, 16608919
porphyrins
imil SN-38, mitoxantrone, doxorubicin,
ABCG2 |Phe208Ser|  rs1061018 TsC ND ND  |0.003 (Japanese)|  ND ND 17373578 | Similar mRNAlevels, but reduced cell reduced efflux Flp-In-293 Sf9 Vesicles | daunorubicin, vincristine, methotrexate, 18237272, 17297656,
surface expression porphyrins 16608919
substrate-specific reduction in efflux: SN-| SN-38, mitoxantrone, doxorubicin,
ABCG2 | Ser248Pro NA T>C ND ND 0.005 (Japanese) ND ND 17373578 similar expression as reference 38, mitoxantrone, doxorubicin, Flp-In-293, Sf9 Vesicles daunorubicin, vincristine, methotrexate, 17297656, 16608919
methotrexate, porphyrins porphyrins
ABCG2 | Pro269Ser rs34678167 C>T 0.00007 0 0.002 0 0 gnomADe similar expression as reference reduced efflux SF9 vesicles Methotrexate, estrone sulfate 17237154
ABCG2 | Glu334Ter rs3201997 G>T ND ND ND ND ND Reduced cell surface expression reduced efflux Sf9 vesicles methotrexate, porphyrins 16608919
ABCG2 | Gly406Arg rs142628079 G>A 0 0 0.001 0 0 1000 genomes Reduced cell surface expression reduced efflux HEK293, SF9 vesicles Lucifer Yellow, estrone sulfate 28281205
substrate-specific reduction in efflux:
" . . Lucifer Yellow, estrone sulfate, SN-38,
ABCG2 |Phe43iLeu NA TsC ND ND 0.008 (Japanese) ND ND 18464048 Similar mRNA levels, but ‘reduced cell L_uclfer Yellow, estrone _sulfale, SN-§§, HEK293, SF9 vesicles, Flp-In- mitoxantrone, doxorubicin, daunorubicin, 28281205, 17297656,
surface expression mitoxantrone, doxorubicin, daunorubicin, 293 N ) 16608919
methotrexate, porphyrins, vincristine
methotrexate
. substrate-specific reduction in efflux: . Lucifer Yellow, estrone sulfate, SN-38,
ABCG2 |Ser441Asn NA G>T ND ND 0.005 (Japanese) ND ND 18464048 Similar mRNA levels, but ‘reduced cel Lucifer Yellow, estrone sulfate, HEK293, SF9 vesicles, Flp-In mitoxantrone, doxorubicin, daunorubicin, 28281205, 18237272,
surface expression N - N 17297656, 16608919
methotrexate, porphyrins vincristine, methotrexate, porphyrins
ABCG2 |Pro4sOLeu| rs202192122 c>T | 0.00007 0.0002 0 0 0 gnomADe Reduced cell surface expression substrate-specific reduction in efflux: HEK293, SF9 vesicles Lucifer Yellow, estrone sulfate 28281205
Lucifer Yellow, estrone sulfate
. substrate-specific reduction in efflux: . Lucifer Yellow, estrone sulfate, SN-38,
ABCG2 |Phe4goleu| rs192169063 | T>C 0 0 0.005 0 0 1000 genomes | SMmilar mRNA levels, but reduced cell | | icer veliow, estrone sulfate, SN-38, | E29% SF9 vesicles, Flp-in-| o irone, Doxorubicin, Daunorubicin, | 20281205, 17297656,
surface expression ) . 293 . . 16608919
mitoxantrone, methotrexate, porphyrins Vincristine, methotrexate, porphyrins
ABCG2 |Met515Arg|  rs199806536 T>G 0 0 0 0 0.001 | 1000 genomes Reduced cell surface expression substrate-specific reduction in efflux: HEK293, SF9 vesicles Lucifer Yellow, estrone sulfate 28281205
Lucifer Yellow, estrone sulfate
ABCG2 |Leu525Arg|  rs58818712 T>G ND ND ND ND ND Reduced cell surface expression substrate-speciic reduction in effiux: HEK293, SF9 vesicles Lucifer Yellow, estrone sulfate 28281205
Lucifer Yellow, estrone sulfate
ABCG2 | Ala528Thr|  rs45605536 G>A 0 0.007 0.001 0 0.001 | 1000 genomes Reduced cell surface expression substrate-specific reduction in efflux: HEK293, SF9 vesicles Lucifer Yellow, estrone sulfate 28281205
Lucifer Yellow, estrone sulfate
ABCG2 | Thr542Ala|  rs35965584 A>G 0.004 0 0 0 0 1000 genomes Reduced cell surface expression substrate-specific reduction in efflux: HEK293, SF9 vesicles Lucifer Yellow, estrone sulfate 28281205
Lucifer Yellow, estrone sulfate
ABCG2 | Phe571lle rs9282571 T>A ND ND ND ND ND similar expression as reference similar efflux as reference Sf9 Vesicles methotrexate, porphyrins 16608919
substrate-specific reduction in efflux: Mitoxantrone Pheophobide A, BODIPY-
ABCG2 | Asn590Tyr rs34264773 A>T 0 0.001 0 0 0.001 1000 genomes increased cell surface expression Lucifer Yellow, estrone sulfate, SN-38, HEK293, Sf9 vesicles prazosin, topotecan, methotrexate, 15743976
mitoxantrone, methotrexate porphyrins
substrate-specific reduction in efflux: Mitoxantrone Pheophobide A, BODIPY-
ABCG2 |Asp620Asn| rs34783571 G>A 0 0.004 0 0.01 0.001 1000 genomes increased cell surface expression mitoxantrone, methotrextae, HEK293, Sf9 vesicles prazosin, topotecan , methotrexate, 15743976, 16608919

pheophorbide A, BODPIY-prazosin

porphyrins
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