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ABC Transporters in the “Phase III" Detoxification System

T. Ishikawa (1992) Trends Biochem. Sci. 17: 403-408
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F.P. Guengerich C.B. Pickett T. Ishikawa
Liver Week in Basel, 1993
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ITCW1 (2008)

— Efflux: P-gp, BCRP
— Renal: OAT/OCT
— Hepatic uptake: OATP

EMA

Guidance on the Investigation
of Drug Interactions (Draft)
April 22, 2010

ITCWZ2 (2012)
— MRPs (liver)
— BSEP (liver)
— MATES (Liver, kidney)

FDA

Guidance for Industry

Drug Interaction Studies —

Study Design, Data Analysis,
Implications for Dosing, and Labeling
Recommendations

(Draft Guidance)

February 2012




Nature Review Drug Discovery, 9, 215-236, 2010
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Gordon Research Conferences
i |

Multi-Drug Efflux Systems

Chairs: Toshihisa Ishikawa & Helen |. Zgurskaya
Vice Chairs: Suresh V. Ambudkar & Melissa H. Brown

Tentative Speakers & Discussion Leaders:

Victor Ling, Hiroshi Nikaido, David Hooper, Irwin Arias,

Melissa H Brown, Hannah Wexler, Miguel Viveiros,

John Schuetz, Matthias Schwab, Dieter Haussinger,

Deanna L Kroetz, Robert Greenberg, Jashvant D Unadkat,
Tappei Takada, Ed Buurman, Olga Lomovskaya, Mary E Cvijic,
Larry A Sklar, Per Artursson, Osamu Nureki, Christian Kandt,
Mark SP Sansom, Klaas M Pos, Vassily Bavro, Iris Maldener,
Eitan Bibi, Jean-Michel Jault, Cedric Govaerts, John Golin,
Yinan Weli, Gergely L. Lukacs, Suresh V Ambudkar, Aixin Yan,
Shigeki Higashiyama, Aindrila Mukhopadhyay, Wendy Ann Peer,
Twan Lammers, Anne Brit Kolsto, Hideyuki Saya, Balas Sarkadi,
Brian Sorrentino

April 26-May 1, 2015
A paradigm shift from fundamental mechanisms to practical applications
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Chemical Fragmentation Code® & A

Activity = ZilCFC (i) x a(i) + constant

ABCB1: Ishikawa, T. et al., Biol. Pharm. Bull. 27: 939-948 (2004)
ABCB11: Hirano, H. et al., Mol. Pham. 3: 252-265 (2006)
ABCG2: Saito, H. et al., J. Pharm. Exp. Ther. 317: 1114-1124 (2006)
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(SNP: Single Nucleotide Polymorphism) | z#ytmifes

o4 i 57 -ACGATGCGTTAG | CGTAACGAATCG-3” b (EM
(WT) 3”-TGCTACGCAATCAGCATTGCTTAGC-5" / (EM)
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57 -ACGATGCGTTAGGCGTAACGAATCG-3
37 —TGCTACGCAATCQGCATTGCTTAGC—5 i
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NRF2:BIZFDSNP(-617) LMD ER{E G E LD BER

653  -651 -617
cagagg[A/G]g[G/A]gcgttcaggtgactgcgaacacgagctgecgg[C/A]gcetgteccac
AP-1 like ARE-like

NRF2 gene
Oxidant-induced acute lung injury
Genotype Odds ratio P value
-617 C/C referent -
e CIA 644 0.021
-651 G/G referent -
G/A 0.40 0.182

Allele frequencies among different ethnic groups

Allele European decent African decent Native American Asian

617A 20.0% (4/20)  10.0% (2/20)  55.0% (11/20)  40.0% (8/20)
651A  10.0% (2/20)  5.0% (1/20) ND ND

653G 25.0% (5/20)  10.0% (2/20)  40.0% (8/20)  60.0% (12/20)

Marzec JM et al. (2007) FASEB J. 21: 2237-2246.
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-617CIC ~ |-B17CIA| - BITAIA | s
g 4 C ; 4. ¥ ; .l A .?EI:',,
— 7 8 | L
S ” g | 3
C 2 3 2| S 2
S o | 0
@] o) o L
0 sosapossocasnoorBoo0niEmmssonsooReaoNosee o | | 0 | | | . | |
0 20 40 60 0 20 40 60 0 20 40 60
Time (min) Time (min) Time (min)
-617C/C -617C/A -617A/A
GCCGGCGCTGT GCCGGAGCTGT GCCGG AGCTGT
C
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E) 5 0.4 p-stages | - IV
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0.27 -617C/A
— -617A/A
O_
0 500 1000 1500
Time (days)
Number at risk
AlA 24 24 24 8
C/A 141 132 68 1
C/C 204 187 92 4
Time (days) O 500 1000 1500




Oxidative stress A .H

Electrofiles :>

Protein kinase -
| )
‘0‘ ‘ |'0

L 2 ’0
o " ‘.

..: FPozllSvek NRE2
. eedbac mRNA
. Loop
L Y

| |
| |
. [c.309 T or G| _
. Protein
. R\ 4
| | “
"mRNA
‘t

_ MDM? P F 5

Ubiquitination

h..
L 4
L 4

%n
Protein degradation

Better prognosis

I

Cell cycle
arrest

NRF2: -617A allele
MDM2: 309T allele

L 4

Apoptosis
mRNAIIIIIIIII’ g

p53 function
ttenuated

NRF2: -617C allele
MDM2: 309G allele

example: ABCG2 (gefitinib efflux pump)-==% Drug resistance

Protein degradation



Protein
degradation

Positive
Feedback
Loop

—— NRF2
mRNA

2
ARE | ABCG2geNne jummm




BOERDODRBRIZTITT

£2))
W DEIZIZABOMERZRRZDI,
FENFTHRRIC. BIERICEE®RT HSNPEFvILELD (T ES- -

f ) <:>: \ EWZXHEIVER / | :

I |
B [k, REER) | ROIBE :
= ' .
- S EwmEER | :
e w0
o[ mBoBEE | lssiss.  ZOONEL
m; ' mE-ERE /
A= r | T -,
xfn | [ _pEoms | WR-ERERE




RBRE'BRO-ODI7I7—<a5 /39X
SNPEWTIZ K AEEROREMHER

EEICKHZHE
=AYy



ERDI=HDI77P—<aAT /) S OR%

EWHFB(2HT->T

SHORE

OECD Guidelines for
Quality Assurance in Molecular Genetic Testing

20075 A K

. B

M BIEFEZWME LUV TIL - T—AEEHDIEE(L

(2) SNPIER D ERICAICR T =& E (ERIFZE)

(3) 7733 JINABHRDEDVWTEDIEREHRBEE S
RET BODT—3N—AEE L KRR




BEDIDVT SV RTERODET 7 I A —

(1) EYRHE (- M)
AR
CYP2D6, 2C9, 2C19
UGT1AL, TPMT, etc.

(2) EYwE (Mg - g - Blig - ix)
S O RIR—EF —:
SLCO1B1(OATP1B1)

ABCB1 (P-gp/MDR1)
ABCG2 (BCRP/MXR/ABCP), etc.
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AR EE R EFIRRICE DOV -CYPEEFR AR ERE (F)

Drug Usual Daily CYP2C9 CYP2C19 CYP2D6
Dose(mg)* PM:het EM:homEM PM: het EM: homEM PM : het EM : hom EM

S-warfarin 3 0.1:03:1

Phenytoin 300 0.3:06:1

Tolbutamide 500 02:04:1

Glipizide 100 02:04:1

Omeprazole 40%x* 02:06:1

Lansoprazole 60%* 02:05:1

Rabeprazole 40%* 05:08:1

Citalopram 20 06:08:1

Flecainide 200 0.7:08:1

Propafenone 450 03:06:1

Metoprolol 100 0.3:0.4:1

Amitriptyline 150 04:08:1

Clomipramine 150 05:08:1

Haloperidol 5 0.7:09:1

Zuclopentixol 25 06:0.7:1

Tropisetron 10 02:06:1

Nortriptyline 100 0.1:05:1

*Usual initial daily dose recommended in the textbook
**Doses used for eradication of Helicobacter pylori
m\élt:é)nooqlrzg}etabolizer; het EM=heterozygous extensive metabolizer; and hom EM=homozygous extensive
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