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 Metabolism of ASOs in paediatric population
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U' In vitro drug metabolism assays:
nonrodent species
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In practice:
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Fig. 1. ADME methods and data produced early in the development phase of a new drug.
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CYP activity in man and nonrodents

Table 2
CYP activity ratios in monkeys, minipigs and dogs relative to humans.
Turpeinen et al. 2007 Sharer et al. 1995
Substrate Human Cynomolgus Gottingen Beagle Cynomolgus Rhesus Beagle
CYP monkey minipig dog monkey monkey dog

Ethoxyresorufin-O-deethylase® “ 1A2 10 1 6 11 14 2
Coumarin 7-hydroxylase® H 2A6 5 1 0.2 2 1 0.2
Chlorzoxazone 6-hydroxylase® 2E1 1 0.5 0.5 NA NA NA
NDMA N-demethylase® 2E1 NA NA NA 1 1 1
Tolbutamide 4-hydroxylase®® 2C9 0.5 0.4 0.0 0.6 0.5 0.0
Omeprazole 5-hydroxylase? 2C19 2 0.2 0.0 NA NA NA
S-mephenytoin 4‘-hydroxyl.5|seb 2C19 NA NA NA 2 1 0.3
Dextromethorphan O-demethylase? 2D6 2 5 04 NA NA NA
Bufuralol 1‘-hydr0xylaseb 2D6 NA NA NA 16 16 1
Midazolam 1'-hydroxylase? 3A4 1 1 1 4 23 3
Erythromycin N-demethylaseb 3A4 NA NA NA 19 13 6
Omeprazole sulphoxidation® 3A4 1 0.2 0.1 NA NA NA

*Turpeinen et al. (2007); Sharer et al. (1995).

CYP activity ratios (CYPanima/CYPhuman) With probe substrates. The colours - - green,- -yellow and - -red indicate that there are minor (<5 and>0.2), medium (<10 and >5 or <0.2 and
>0.1) or major differences (>10 or <0.1) in enzyme activity, respectively, in animals compared with humans. A fivefold or higher activity in the animal species compared with the activity
in humans might result in an insufficient exposure of the drug candidate in the animal species. Also an activity which is only 0.2 (1/5) or less than that in humans could result in an
insufficient exposure of metabolites in the animal species.

EGM live webinar — 25 Jan 2022 w




Clearance of compounds - species
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Fig. 3 Companson of parameters values estimated by NCA analysis on the PK of antipyrine (ATP), atendld (ATE), ametidine (CIM), diazepam (DZP),
hydrochlorathiazide (HCTZ), midazolam (MDZ) and theophylline (THP) in minipigs to values extracted from the literature for human, monkey, dog and rat.
All data are available in Supplementary Matenal |.

Lignet et al. Pharm Res. 2016, 33:2565-79.
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»#4 mRNA abundance and activity data

MRNA abundance Metabolic Activity

cvpzoe
—~ 154, A0xi CYZ%A TG4 cypaag CYP1A2 10004
5 CYP2C19 = arser7 UGT2B15 o M a0x1 CYP2B6 c 3
= UGT2B15 g / CYPTA2 UGTIA mm ® D ] ® FMO
o 14- FMOS 0 MO3 At SULTIA1 & B FMO3 5 ) ® CYP2D6, UGT
= suLT1E1® ® ycTiAT CYP206 g FMOS = 1
2 134 AKRICI ~ @ @ UGT2A3 NATZ g 100- @ UGTIA1
@ NAT2 @ JGT1AS FMosm | CYP2C19 £ 5 - UGT
Q 124 SULT1A1 = ) o
= ° = 1 W UGT1A1
S 41 FMO4 £ ‘
= £ AKR o T
< CBRI® o P = 10 ® /poss NAT2 o g CYP206, UGT
S 1 0- SULT1C2 FMO2 mm B UGT2B17 E E AO mm CYP3A4
w 9_ ® SULT1B1 NAT1 B SULT1E1 & ] ® CYP1A2 AKR mpmmSULT
= s | FMO  CYP2C9
2 g % 1- NAT2 B cvpia2

YP2 3
8 0a® PHRIE0 = FMO1 - 3 o ® CYPIM W cvpoBs
e 4] UGT2B4 @ ¢ L ] CYP2C9 CYP2C9
o FMO2 B UGT1A6 S ] s

UGT2A3 |
O g4 ® NAT1 B CBR3 ® ®® vpaco
N AKR1C1  m M SULTIC4 % 0.1 ® .0
3 51 UGT2A1 £ 5
L] ] L) L]
Minipig Human Minipig Human

Heckel et al. BMC Genomics. 2015, 16:932.
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Protein abundance: gender differences
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Buyssens et al. Front Pharmacol. 2021, 12:665644. B'
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Gottingen Minipig: ideal animal model?
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Zuber et al. J. Cell. Mol. Med. 2002, 6(2):189-198.
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Species selection general tox studies
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Fig. 2. Pharmacological relevant non-rodent species selection for toxicity studies.

Dalgaard et al. Journal of Pharmacological and Toxicological Methods. 2015, 74:80-92.
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Conclusion in vitro drug metabolism:
species comparison - selection

e Several in vitro drug metabolism assays for man, dog,
minipig and nonhuman primates

e Recombinant enzymes for Gottingen Minipig still lacking,
but under development

 Despite the presence of several in vitro drug metabolism
assays for Gottingen Minipig, most companies do not
include this nonrodent species in their testing battery
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