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©Chie Emoto, Hiroshi Yamazaki, Satoshi Yamazaki, Noriaki Shimada, Miki Nakajima and
Tsuyoshi Yokoi; Characterization of cytochrome P450 enzymes involved in drug
oxidations in mouse intestinal microsomes.
©Chie Emoto, Hiroshi Yamazaki, Satoshi Yamazaki, Noriaki Shimada, Miki Nakajima and
Tsuyoshi Yokoi; Use of everted sacs of mouse small intestine as enzyme sources for

the study of drug oxidation activities in vitro.
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Table 1. Arbitrary 10-mers used for the differential display.

No. sequence (§'to 3')

No. sequence (6§ 'to 3)

TACAACGAGG
TGGATTGGTC
CTTTCTACCC
TTTTGGCTCC
GGAACCAATC
AAACTCCGTC
TCGATACAGG
TGGTAAAGGG
TCGGTCATAG
GGTACTAAGG
TACCTAAGCG
CTGCTTGATG
GTTTTCGCAG

W o N O o, bh WD -

o e
W N - O

14 GTACAAGTCC
15 GTACCAGTAC
16 GATCACGTAC
17 GATCTGACAC
18 GATCTCAGAC
19 GATCATAGCC
20 GATCAATCGC
21 GATCTAACCG
22 GATCGCATTG
23 GATCTGACTG
24 GATCATGGTC
26 GATCATAGCG
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Lane 1 2 3 4

Fig.1. Effects of treatment of rifampicin on the expression of Cyp3a
mRNA in mice.

Total RNA was isolated from intestine of untreated (lane 1), rifampicin-
treated mice (lane 2), liver of untreated (lane 3), and rifampicin-treated
mice (lane 4). Total RNA (10 pg) samples were analyzed by Northern blot
analysis with the 3?P-labeled CYP3A2 ¢cDNA (upper) or rat f-actin cDNA
(lower) probes.

' &= CYP3A2

Lane 1 2 3 4 5

Fig. 2. Effects of treatment of rifampicin on the expression of Cyp3a protein
inmice.

~—-Microsomes (6 pg for liver, 30 g for intestine ) were analyzed by Western
blot analysys with the anti-rat CYP3A2 antibody. lane 1, liver of untreated mice;
lane 2, liver of rifampicin treated mice; lane 3, intestine of untreated mice; lane
4, intestine of rifampicin treated mice; lane 5, rat liver microsomes
(corresponding to 0.45 pmol CYP3A2).

Table 2. Effects of rifampicin treatment on the testosterone 63-
hydroxylase activities in mice.

Testosterone 6f-hydroxylation

Tissue
Control Rifampicin
nmol/min/mg protein
Liver 12.6 27.1
Intestine 0.17 0.34

Data were expressed as the mean of triplicate determinations.
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Fig.3. Expression pattern of mRNA in rifampicin-treated mice by
differential display.

Total RNA from control (-) and rifampicin-treated (+) mouse livers were
reverse transcribed and amplified by PCR with differrent primer pairs. PCR
products were resolved on a 9.5 % polyacrylamide gel and stained by SYBR
Green | . The numbers and characters up-side of each lane were the
numbers of aritrary primers shown in Table 1. and the last nucleotides of
anchor primers, respectively. Arrows indicated the fragments that were
significantly changed by rifampicin treatment. M, A-Hind |l| marker.



Table3. Identities of cDNA fragments up-regulated by rifampicin treatment in mice.

Sample Information
Arbitrary? [ Anquor® | No. | Identity Name Length (bp)
1 C 3 19/19 |GLUT4 vesicle protein mRNA 2508
2 A 4 | 125/145 |mbac6 119865
2 A 4 21/21 [(1298V) DNA, unmapped BAC 10817 157684
2 G 3 | 103/103 |translation repressor NAT1 mRNA 3789
3 A 5 78/80 |mitochondrial genome 16295
3 A 6 79/79  |cytochrome P3-450 mRNA 1893
79/79 |mRNA encoding cytochrome P3-450 protein 1894
79/79  |cytochrome P-3-450 gene 8865
79/79 | gene for cytochrome P3-450 6715
79/79  |mRNA for cytochrome P2-450 1847
3 C 2 | 275/275 |mitochondrial genome 16295
5 G 1 183/191 |mitochondrial genome 16295
6 A 4 75/75 |mRNA for monoglyceride lipase 912
6 A 5 | 240/258 |methylmalonyl CoA mutase mRNA 3246
7 A 6 25/26 |RNAse L inhibitor mRNA 3509
22/22  |tumor necrosis factor 1 receptor (TNFR-1) mRNA 3796
8 A 1 | 279/283 |L28 mRNA for ribosomal protein .28 555
10 G 1 65/69 |chromosome 16 BAC clone 128147
11 C 3 31/33 |signal transducer and activator of transcription (Statl) mRNA 2277
12 A 3 | 232/253 |mRNA for methylmalonyl CoA mutase 3246
12 A 7 28/31 |A-myb protein (A-myb) gene 5889
13 A 3 30/31 |LCR/Swiss glyceraldehyde 3-phosphate dehydrogenase gene 11462
15 G 1 120/122 |mitochondrion genome 16303
120/122 |mitchondrial genome 16295
16 A 5 42/47 |DNA-binding protein mRNA 2768
16 C 7 | 126/135 |genomic sequence encording Tsx gene 94459
16 C 9 | 134/147 |mitochondrial genome 16295
134/147 |mitocodrion genome 16303
134/147 |mitocodrion genome 16303
17 A 1 18/18 |MHC sex-limited protein (Slp) mRNA 5362
18/18 |Cyp21 and Slp genes for steroid 21-hydroxylase and sex-limited protein 17251
18/18 |mRNA for C4 complement protein C4 (w7) alpha- and gamma chain 3555
18/18 |major histocompatibility locus class III region: complement C4 (C4) and 149886
18/18 {complement component C4 mRNA 5372
18/18 |MHC class III H2-C4 complement component gene 180
18/18 |sex-limited protein (SIpA9 gene, exons 24-41, and cytochrome P-450 12544
18/18 |nonfunctional sex-limited protein, and cytochrome P-450 (Cyp21) gene 26307
18/18 |mRNA for sex-limited protein Slp (w7) alpha-gamma chain 1893
18/18 |[fourth complement component (C4) gene 5858
18/18 |MHC (H-2) S region complement component C4 gene 17522
20 A 2 | 139/168 |Wm protein (wrn)ene 97348
21 A 3 27/29 |Delta-like 3 (DII3) gene, alternative splice products, exons 1 through 17 20000
27/29 = |chromosome 7, clone 19K5 159515
21 A 4 65/72 | DNA for virus-like (VL30) retrotransposon BVL-1 5447
65/72 |virus-like (VL30) retro-element 4834
65/72 | TCR beta locus from bases 250554 to 501917 ( section 20f 3 ) of complete 251364
65/72 |R.norvegicus hybird sequence for RVL-3 VL30 element 1362
22 A 5 31/35 |mRNA for serine/threonine protein kinase 3163
22 A 6 | 284/292 |mitocodrion genome 16303
284/292 [mitochondrial genome 16295
22 G 3 115/119 ]cytochrome c pseudogene MC4. 1349
22 G 5 | 126/146 |mbac6 - 119865
23 A 1 | 448/455 |glutathione transferase GT4la mRNA 849
23 A 8 18/18 jamyloid bete-peptide binding protein (ERAB) mRNA 1029
24 A 4 18/18 |fat facets homolog (Fam) mRNA 10323
24 A 7 | 160/160 |cell adhesion molecule (CAM) uvomorulin mRNA 440
24 C 2 187/193 |CYP4A10 mRNA 2077

1) Number of arbitrary primers shown in Table. 1.
2) The last nucleotides of anchor primers.

3) The number of matched nucleotides/ the number of sequenced nucleotides. The identity was determined by using
nr database of BLAST search.
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Table4. Identities of cDNA fragments up-regulated by rifampicin treatment in mice.

Sample Information

ArbitraryD | Anquor®| No. | Identity® Name Length (bp)
2 A 3 | 210/212 |kidney Mus musculus cDNA clone 0610013C23 371
210/212 |kidney Mus musculus ¢cDNA clone 0610016H08 474
3 G 1 | 115/122 {lymph node NboMLN Mus musculus cDNA clone 764993 5' 484
115/122 |3NbMS Mus musculus cDNA clone 618232 5 318
12 A 3' 1 141/143 |NML Mus musculus cDNA clone 720583 §' similar to WP: B0334. 3A CE02934 446
13 G 5 18/18  |liver mlia Mus musculus ¢cDNA clone 1450253 5' 404
18/18  |kidney mkia Mus musculus cDNA clone 1431937 5' 513

18/18 kidney mkia Mus musculus cDNA clone 1432155 5' similar to HEPATOCYTE
NUCLEAR FACTOR 517

18 A 1 18/18 liver mlia Mus musculus ¢cDNA clone 1499706 3' similar to mouse MHC class [
H2-related gene for secreted antigen, clone (MOUSE);, mRNA sequence 640

1) Number of arbitrary primers shown in Table. 1.
2) The last nucleotides of anchor primers.

3) The number of matched nucleotides/ the number of sequenced nucleotides. The identity was determined by using
mouse EST database of BLAST search.

Table 5. Identities of cDNA fragments down-regulated by rifampicin treatment in mice.

Sample Information
ArbitraryD [ Anquor?| No. | Identity® | Name Length (bp)
1 A 1 | 135/138 |S-adenoyl homocysteine hydrolase (ahcy) mRNA 2057
2 c 4 | 165/167 |mitochondrial genome 16295
165/167 |mitochondrial 128 ribosomal RNA 956
165/167 |mitocodrion genome 16303
165/167 |mitocodrion genome 16303
2 G 10 | 135/147 |mRNA for alpha-enolase (2-phospho-D-glycerate hydrolase) 1720
3 Cc 1 | 273/275 |mitocondrion genome 16303
273/275 |mitochondrion genome 16303
273/275 |mitochondrial genoe 16295
5 G 4 30/34 |gblACO05816LAC005816 136687
30/34 |chromosome 19, clone CIT282B21 186314
30/34 |Chromosome 16 Region Syntenic to DGCR BAC Clone b264n1 89743
6 G 2 19/19 |P311 mRNA 2031
11 A 2 21/22  |odorant receptor S46 gene 1120
11 G 2 50/50 |signal transducer and activator of transcription (Statl) mRNA 2277
13 A 1 50/50 |signal transducer and activator of transcription (Statl) mRNA 2277
25 G 9 | 194/194 |Genomic sequence from Mouse 9 140554

1) Number of arbitrary primers shown in Table. . 1.
2) The last nucleotides of anchor primers.

3) The number of matched nucleotides/ the number of sequenced nucleotides. The identity was determined by using
nr database of BLAST search.




Table6. Identities of cDNA fragments down-regulated by rifampicin treatment in mice.

Sample Information
Arbitrary? | Anquor® | No. |Identity” Name Length (bp)
5 C 7 20/21 |embryonic region Mus musculus cDNA clone 538155 5' similar to Mus musculus 567
mouse embryonic region Mus musculus ¢cDNA clone 540242 5' similar to Mus
20/21 {musculus Y-box binding protein mRNA, 3' end 645
8 C 1 17/17 |embryo NbME 13. 5 14. 5 Mus musculus cDNA clone similar to Mus musculus 451
17/17 }mammary gland NbMMG Mus musculus cDNA clone IMAGE : 863172 317
17/17 |mammary gland NboMMG Mus musculus ¢cDNA clone 863172 §' 422
17/17 |r1 Life Tech mouse emmmbryo 15 5 dpc 10667012 Mus musculus cDNA clone 461
12 C 1 170/170 |mammary gland NMLMG Mus musculus cDNA clone IMAGE : 1400780 3’ 347
170/170 |2NbMT Mus musculus cDNA clone 1265115 5' 435
1) Number of arbitrary primers shown in Table.(#}1.
2) The last nucleotides of anchor primers.
3) The number of matched nucleotides/ the number of sequenced nucleotides. The identity was determined by using
mouse EST database of BLAST search.
Table7. Summary of results for differentially regulated mRNA of mouse liver treated with rifampicin.
Sample L3 Regulation4 )
- 5 ) Identity
Arbitrary * | Anquer’ | No. D.D. | Northem
5 G 1  |mitochondrial genome Up Up
11 C 2 |signal transducer and activator of transcription (Statl) mRNA Down Up
13 A 1 |signal transducer and activator of transcription (Statl) mRNA Down Up
21 A 4 |DNA for virus-like (VL30) retrotransposon BVL-1 Up Up
virus-like (VL30) retro-element
TCR beta locus from bases 250554 to 501917 (section 2 of 3)
R. norvegicus hybird sequence for RVL-3 VL30 elements

D Hodwof ubinuy piomn shorain Tk,

2) The last nucleotides of anchor primers.

3) The number of matched nucleotides/ the number of sequenced nucleotides. The identity was determined by using

fig)-1.

mouse EST database of BLAST search.
4) Results for regulation of mRNA expression using differential display (D. D.) and northem blotting analysis

(Northern). Northem blotting analysis was performed using the subcloned fragments obtained from D. D. as probes.
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Fig. 4. Effects of treatment of rifampicin on the mRNA
expression in mice.

Total RNA was isolated from intestine of untreated (lane 1),
rifampicin-treated mice (lane 2), liver of untreated (lane 3),
and rifampicin-treated mice (lane 4). Total RNA (10 pg)
samples were analyzed by Northern blot analysis with 32P-
labeled #13A1 cDNA (upper) or rat -actin cDNA (lower)
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tyrosine kinase)Z &b 25 Z & T, MEE
R Stat 2 BT D, UBLEINE
Stat 13, BARKBITLEDEY A Y —%
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Table 8 Alignment of 5'-flanking regions of GAS in CYP3A genes

Isoform Specis Sequense Ref.
Cyp3all mouse -1226 TTCaga GAA -1218 Toideetal, 1997
Cyp3al6 mouse -1166 TTCtat GAA -1158 TItohetal, 1997
CYP3A1 rat 366 TTCagt GAA  -358 Burgeretal, 1992
CYP3A44 human -579 TTCagg GAA  -571  Hashimoto et al., 1993
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