














”-

Lo L

/

1\

=y

0 ¢ - T ] :

: Cocul?u‘res (OxYgen) . “{Cocultures (.Serumf :L Negative control

Fig. S5.  (A) Phase 3 transporter activities in co-cultures of cryopreserved human hepatocytes cultured under high oxygen tension (Coculture (Oxygen)) or in
the presence of serum (Coculture (Serum)) on day 3 of culture. CDFDA is internalized by hepatocytes, cleaved by intracellular esterases and excreted into bile
canaliculi as fluorescent CDF by active MRP2. While MRP2 activity is present in co-cultures seeded under high oxygen tension, it appears to be absent from
serum-containing co-cultures on day 3 of culture. (B) Immunofluorescence micrograph of 3-O-sulfated heparan sulfate (HS4C3) a liver specific proteoglycan found
on the basal surface of rat hepatocytes. Liver-specific heparan sulfate plays a critical role in the clearance of lipoproteins. While HS4C3 is present in both culture
conditions, the staining appears to be more extensive in co-cultures seeded under high oxygen tension. (C) Immunofluorescence micrograph of the small
leucine-rich proteoglycan, decorin, previously shown to be important in hepatocyte function. Both culture conditions stain for decorin equally well.
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Fig. S6. Drug clearance profiles and metabolite formation generated in oxygenated co-cultures of cryopreserved human hepatocytes with 3T3-J2 fibroblasts.
(A) Oxygenated co-cultures of cryopreserved human hepatocytes demonstrate the clearance of buspirone, metoprolol, sildenofil, timolol, antipyrine, and
carbamazepine. (B) and (C) Human heptoacyte metabolism of 10 uM of midazolam was accompanied by clear formation of its CYP3A4 metabolite 1'-OH-
midazolam. Values are presented as the ratio of 1’-OH-midazolam over midazolam.

Kidambi et al. www.pnas.org/cgi/content/short/0906820106| 7 of 10



http://www.pnas.org/cgi/content/short/0906820106

Table S1. CYP1A activity in cryopreserved human hepatocytes following 24 hours of culture (nM/min/106 cells)

Hepatocytes Hepatocyte - Endothelial
Serum free 10% Serum Serum free 10% Serum
Normal Oxygen 1.60 = 0.61 1.42 = 0.64 1.44 = 0.13 0.90 = 0.27
High Oxygen 2.10 = 0.88 1.18 = 0.91 2.79 = 0.49 1.30 = 0.77
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Table S2. Phase | enzymes of drug targets

Drug Phase | enzyme

Buspirone CYP2D6, CYP3A4

Metoprolol CYP2D6

Timolol CYP2D6

Sildenafil CYP3A4, CYP2C9

Carbamazepine CYP3A4

Midazolam CYP3A4,1

Antipyrine CYP1A2, CYP2B6, CYP2(C8,9,18 and CYP3A4
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Table S3. In vivo / In vitro comparison of drug clearance in suspension (day 0) and oxygenated co-cultures of cryopreserved human
hepatocytes (day 1)

In Vivo
Clearance
Drug (mL/min/kg) Urinary excretion (%) Suspension culture, ul/min/106 cells Oxygenated Co-culture, uL/min/108 cells
Buspirone 28.3 £10.3 <0.1 12.11 6.34 = 0.40
Metoprolol 15+ 3 10+ 3 4.28 451 £0.18
Timolol 7.7 1.2 8+4 2.09 0.92 = 0.04
Sildenafil 6.0 = 1.1 0 0.67 1.41 = 0.08
Antipyrine 0.6 £ 0.2 28+22 0.27 0.56 = 0.06
Carbamazepine 0.36 = 0.07 <1 0 0.07 = 0.01

Kidambi et al. www.pnas.org/cgi/content/short/0906820106|

10 of 10


http://www.pnas.org/cgi/content/short/0906820106

