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Generation of predictive intestinal models of drug absorption, metabolism and
toxicity using genome-editing technology.
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CYP3A4 UGT1A1 Caco-2

Caco-2 cells hardly express CYP3A4 and UGT1Al, drug-metabolizing enzymes
that play a central role in drug metabolism, making it impossible to assess drug metabolism. This
study attempted to solve the above problem by using genome-editing technology to induce high
expression of CYP3A4 and UGT1Al in Caco-2 cells. CYP3A4 and UGT1Al activities in the genome-edited
Caco-2 cells were extremely high compared to wild-type Caco-2 cells. These results suggest that I
successfully generated stable CYP3A4 and UGT1Al-expressing Caco-2 cells using genome-editing
technology.
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Caco—2 il (Riken BRC Cell Bank) i 10% FBS (Sigma—-Aldrich). 1% NEAA (Nacalai Tesque) .
antibiotic—antimycotic mixed stock solution (Nacalai Tesque) Z & #¢ Dulbecco’ s Modified
Eagle’s Medium (Nacalai Tesque) ZHAWTHEEFE L7-, T Caco-2 M%7k ¥ HEICI%,
fJuZff L, a7y MIRoTc D 21 AR EZ1T 572,

CRISPR-Cas9 X7 % —D{Efl

CRISPR-Cas9 X7 % —[%. pX330A-1x2 (Addgene, no 58766) M X pX330S-2-PITCh (Addgene,
no 63670) ZMHWT, IREHKRT IWALD T 1 b2/ ZHEVHEEE L7z (PMID: 26678082), gRNA
1 CHOPCHOP (http://chopchop. cbu. uib. no/#) Z AWTERE L7=,
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Hybrid construct consisting of the cytomegalovirus (CMV) enhancer fused to the
chicken beta—actin promoter (CAG) 7' & E—& —DffHl FC, 24 X7 F FKZ&H T, CYP3A4,
POR H O 22— <A Uit (Puro R) IR FA2HELFELT L5 R —7F XA I IO UGTIAL,
FA~A UTEBIE T (NeoR) ZHFEELTDH NP —7 7 A REMEE L, MR/ 2 %2 H
W, AAVST locus 12/ w7 A9 572H@ homology arm PDF%ihiE. PITCh designer 2.0
(http://www. mls. sci. hiroshima—u. ac. jp/smg/PITChdesigner/index. html) % W THI7-o 7=,
Homology arm A T 7 MI7 7 A~ v 7 #ITHE L=, CYP3A4 5+ (NM_017460.6)
POR &{=z+ (NM_001367562.1). Puro R #E{m¥. UGTIAL (NM_000463.2) #&EfmT. Neo R EIi&T
I%. Tks Gflex DNA polymerase (Takara Biomedicals) ZHW\THEME L7=, W&IZ. P2A. T2A &
BT B2A Fld & AT 572D, HEIE primer (2 P2A, T2A & 5\ % E2A Bl & A5 LT, Tks
Gflex DNA polymerase (Takara Biomedicals) Z W THEE PCR #{T-o7-, Z DR, 20 X7 F
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Caco—2 #EAUIE TrypLE™ Express (Thermo Fisher Scientific) Z MV NTH MM HIEE L.
Opti-MEM THE¥E L7z, £Dtk, =L 7 hriRl—ra %=Xy b (BMbio, BM165-2088 ) (Z
Caco—2 #HfH 1.0 X 10° cells, CRISPR-Cas9 T A I RRIT X —KF N KRF—FF R I RRJ H
—HFNFN 10 pg 29Nz, =L 7 bR L —3 3 0% Gene Pulser XcellTM (Bio—Rad)
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