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Mouse cDNA clones for a putative Ah receptor have been isolated from a cDNA
library of mRNA from Hepa-1 cells by an oligonucleotide probe produced by PCR
with a pair of primers which was synthesized according to the reported N-terminal
sequence of 26 amino acids. The cDNA clones encode a polypeptide of 805 amino
acids with a helix-loop-helix motif and with some similarity to a certain region
designated PAS of Drosophila Per and Sim, and human Arnt protein. Cotransfection of
an expression vector of the Ah receptor with a reporter plasmid pMC6.3k consisting of
CYP1A1 promoter and CAT structural gene into CV-1 cells enhanced the CAT
expression in response to added 3-methylcholanthrene. o 1992 acadenic press, Inc.

Halogenated aromatic hydrocarbons usually represented by 2,3,7,8-
tetrachlorodibenzo-p-dioxin (TCDD) are well-known environmental pollutants which
produce a variety of biochemical and toxic effects such as induction of various drug-
metabolizing enzymes, immune suppression, wasting syndrome, proliferation and / or
differentiation of various epitherial tissues and tumor promotion in experimental
animals(1, 2). All the effects of these chemicals are thought to be mediated by their
binding to a soluble protein designated Ah receptor(2), but the detailed mechanisms
have long remained enigmatic, because of extreme scarcity and lability of the Ah
receptor(3, 4).

Mechanisms of the inducible expression of P-450c(CYP1A1) gene by the
administration of 3-methylcholanthrene(3MC) or TCDD are the best studied case about
the role of the Ah receptor. When taken up in the cells, an inducer is recognized and
bound by the Ah receptor associated with HSP90 in the cytoplasm(5, 6). Upon
association with the inducer, the receptor is considered to be dissociated from HSP90
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and translocated to the nuclei to enhance the transcription of CYP1A1 gene through the
interaction with the cis-acting DNA element, XRE(2, 5-10). Although some of them
were proved experimentally, the molecular basis of these processes such as
organization of the Ah receptor complexes remains unknown.

Recently, the putative ligand-binding subunit of the Ah receptor has been purified
from livers of mice to homogeneity to determine the N-terminal sequence of 26 amino
acids(11). Taking advantage of this sequence, we have attempted to isolate cDNA
clones for the binding protein. Here we report the cloning and structure of a
complementary DNA encoding mouse putative Ah receptor.

Materials and Methods

Standard methods for manipulating DNA were as described by Sambrook et al.(12).
Oligonucleotides used as a pair of primers in PCR were synthesized according to the
reported sequence(11) and are shown in Fig. la.

PCR was carried out with a cycle of denaturing at 94°C for 1 min, then annealing at
48°C for 2 min and polymerizing at 78°C for 3 min. After 30 cycles of PCR, the
products were applied on 1.5% agarose gel electrophoresis. The products of 80 to 100
bp were eluted from the gel and inserted into M13 vector for sequence analysis by the
dideoxy chain terminating method(12).

Double-stranded cDNA was prepared from a poly(A) RNA of Hepa-1 cells by the

random priming method(12) and inserted into Agt 10 vector. Of the 7X106 primary
plaques screened, 4 positives were isolated. The cDNA clone with the longest insert
(1.6 kb) was used as a probe in a second screening for full length cDNA clones.
cDNAs were subcloned into Bluescript vector (Stratagene), and clones for sequencing
were generated by exonuclease III digestion(13).The cDNA were sequenced by the
dideoxy chain terminating method(12). All the sequencings were performed on both
strands.
Constructi f plasmid

Two cDNA clones AmAhR 1 and 3, were joined at a common restriction site (Kpn
D). The resultant plasmid with the full-length coding sequence was digested with Xho I
and Xba I, after Bbe I site at 928 was changed to Xho I site by using synthetic linkers.
The Xho 1/ Xba I fragment was ligated to pPCMSV which had been cleaved by Sal I
and Xba I. pCMSV was generously provided by Dr. A. Adachi (Kyoto Univ., Kyoto)
and contained a 680 bp fragment of the cytomegalovirus (CMV) promoter and enhancer
derived from pCDM8 (14) and a 850 bp fragment of SV40 splicing and poly(A)
addition sequence in the Hind III and Xba I sites of pUC18, respectively. In the CMV-
AhR chimeric plasmid ()CMAhR), the N-terminal sequence of the Ah receptor, Met-
Ser-Ser-Ala-Ala, was converted into Met-Pro-Ala-Gly-Arg-Gly originated from the
pUC18 polylinker sequence and the Xho I linker. The construction was confirmed by
sequencing.

pCMAHR was cotransfected into CV-1 or Hepa-1 mutant (C12)(15, 16) cells with
PMC6.3k (7) carrying Ah receptor-recognition sequences (XRE) in the promoter region
as a reporter plasmid by the calcium phosphate method. Extracts were prepared from
the cells and CAT assays were performed by the method of Gorman et al. (17).
Total RNAs from various rat organs and several cultured cells were subjected to
RNA blot analysis according to the method of Thomas(18).
Results and Discussion

According to the N-terminal sequence of 26 amino acids of the purified Ah receptor
published recently(11), we synthesized two oligonucleotides for a pair of primers in the
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PCR reaction. PCR using mRNA of Hepa-1 cells gave smeared bands ranging from
80 to 100 nucleotides on an agarose gel electrophoresis (data not shown). These bands
were eluted from the gel and cloned into an M13 vector for sequence analysis. The
c¢DNA sequence encoding the determined N-terminal sequence of 16 amino acids of the
Ah receptor was found in a frequency of about 1 in 20 cloned sequences and (Fig. 1a)
used as a probe for screening of a cDNA library from mRNA of Hepa-1 cells. Four
positive cDNA clones were first isolated by screening about 7X106 recombinant
plaques. From sequence analysis of a cDNA clone with the longest insert of 1.6 kb, it
was found to contain the coding sequence for the reported 26 N-terminal amino acids
preceded by the most N-terminal 9 amino acids. Therefore, the purified Ah receptor
protein is considered to be a processed product from a precursor protein or to be
trimmed off the 9 most N-terminal amino acids during the purification procedure.
Physiological significance of the extension peptide is not known.

Since RNA blot analysis using the cloned cDNA as a probe indicated that the
mRNA for the Ah receptor was about 6 kb long, further screening for full length cDNA
clones was carried out. As shown in Fig. 1b, cloned cDNAs in AmAhR 1, 2 and 3,
altogether, seemed to cover the full information of the mRNA. Sequence analysis of
these cDNAs revealed that a long open reading frame of 2415 bp, beginning at
nucleotide 915 and ending at nucleotide 3329, encodes a polypeptide consisting of 805
amino acids with the calculated molecular weight of 90,380 which is reasonably
consistent with that of the purified Ah receptor protein estimated previously(5, 19).
The sequence surrounding the putative initiator codon, GGCCACCATGA, fits well
with the consensus sequence GCCA/GCCA_TQG for a translation initiation site(20). A
leader and a trailer sequences are 914 and 2713 bases long, respectively. A poly (A)
addition signal is present 16 bases upstream of the poly (A) tail (Fig. 1c).

A database search revealed no sequence having similarity to the putative Ah receptor
cDNA sequence. But close survey of sequences with similarity to the cDNA-encoded
amino acid sequence revealed three regions worthy of note (Fig.2). Firstly, the region
starting from amino acid 27 to 82 in the putative Ah receptor protein shows a significant
conformity to the consensus sequence for the basic helix-loop-helix motif of certain
DNA binding proteins(21) including Drosophila Sim(22), human Arnt (23) and
TFEB(24) (Fig.2). Of all basic helix-loop-helix proteins examined, the Sim protein in
the region of 11 to 60 amino acid shows the highest similarity to the putative Ah
receptor in the region of 33 to 82 amino acid with 44% identity and the Arnt protein is
the 2nd highest. The basic helix-loop-helix motif in the DNA binding proteins contains
domains for DNA binding and protein-protein interaction for dimer formation(21, 25).

g}g(. 1. a) A pair of oligonucleotide primers for PCR and the sequence of an amplified
product used for screening of cDNA library. b) Cloned cDNAs and outline of the
mRNA. Restriction cleavage sites are indicated and numbers indicate the position of
nucleotides from the 5'-terminus of the cloned cDNA. A dotted box represents the
coding sequence. ¢} Nucleotide sequence of cloned cDNA and deduced amino acid
sequence. Possible poly(A) addition signals are underlined.
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a

G G ¢
Primer  5' MARCCIGTICAARAAACNGT 3°
_—
PCR product ARACCGGTGCAGAAGACGGTAAAGCCCATCCCCGCCGAAGGAATTAA X X
LysProvalGlnlysThrVallysProlleProAlaGluGlylleLys | | | i

915 3330 6123
3' TAAGGNCGICTTCCITARTT 5° done AmAhR1
T T done AmMAhR2
clone AmAhR3
c

a agt atctactt t gget tr ctttatt t 120
1Y ettt goagt cctttttcatcaattcatitorttgetcateigtcaasttecatcacticttergt 240
tctatcectat atcacagatatas ottt cazstcottgatgaatar atatcaca 360
teccet atgtett cacttagettctet aacact t tygaagag 480
teatctet g ttgttaagat tcatettot tecattttgrttttotatettgettetttcta 600
tettetattetioggettoctact (2 L ot 120
ttetect t tegegtegt 240

ggctcacct g g 9 99 gag cacctat g g 959
M 8 S G A NI T Y A S R KRR 15

g attaagt tota T te 1079

K PV Q X T V KP I P AEGTIXKSNTP S XRMHRDIRILNTETLTUDT RTLASTILTLT®PTF 55
ccgcaagatgttattaataagetggacaaactctotgttettaggetcagogt cta ctttgatgttgcattaaagtccaccectgetgacagaaatgga 1139
P QDVINXLUDI KILSVTLIRILSVYV S Y LRAMIKSTST FTFUDV AL X S$STPADT ERNSGEG 95
at t cttgtt ggctttgrgerggtgt tetar 1319

6 QD QCRAQIURDMWOQDULOQEGET FIULLOQALNSGT FUVLV VT ADA ATFULTFY 135
gettoctceact at ccaagattacctgggettt cagoagtctgatgt cat ccatcagagogt atatgaget catceat t tcactggger 1439
A s §$ T I QO YL GF QQsSsSDVI QS VY ETLTIMHTEUDHRAETFUORUHEVHWA 1715
<t g ctattat teot tete tcagg 1559
L NP DS ANQGVDEAHTGT?P?PQAAV Y YT PDOQLTZ?P?PENA ASTFMETRTCTFR 215
aattestetggrtte gaattt asagtatcttoatg cctcea 1679

¢C R L RCULULDNSSGF L AMNTPFUQGRILIEKKTYLHGA QNZE KIKTGTE KT DG ATLTLT®PFP 255
caactggctitgtiigeaatagctactecactt ceateet et trcatett agacttcacacctattggttgtgat 1799

QL AL FAaAI AT PLOQEPUZP S I LETIURTIXKNDNTFTITFRTIXKU HIEKTLDTFTT®PIGOCTD 235
gccaaagggeagettattctgggetatacagaagtagagetgtgoacasgaggatcggggt accagttcatccatgetgcagacatacttcactgtgocagaatcccacatcegecatgatt 1919
A X 6 QLI L G Y TEVETLTCTHRGSGYO0OTFTIUHAAMDITLHTCA AESUHTITRMI 335
aagact 1133 qgagt tgattt t gattaca 2039

K T G E S G M TV FRLTLAIKI HSRWMNRN¥UYVY QS NARTILTITYRNGTRZ®P2DZYTITIA 375

act tt acgt tcatgtttgctaccggagaggetgtgttgtacgagatctccagecetttetet 2159
T QRPLTDEEGREUHTLOQEKRSTSLPFMTFATGEA BAVTILYTE ETLISSZPTF S 415

cccat satggatccect accaata t g agt aaggattcttt: tetettat. catc 2279
P I M DPL?P? I RT X S NTS R KDWATPAGQSTUPS KO ST FHPS S IL MM S ALI 455

ctatctgtgtoctectt tgcgetgtt trttcteat tt 2399

Q¢DpDE S I YL CPP S s P ALILDSSHEFLMMGSUV S KCGS WQEDSTFAARBRMGEG 495

agtgaggetgeget. att caggacgtgaaccttgcactctctggeggocectcagagotctttecggataataaaaataatgacttgtacageatcatg 2519
§ EAALKUEBEGQTIGHAQDV NLAILSGG?P?P S EULTFT©PDNIEKNNDILTYSTIMH 535

aggaaccttgggatrgattttgaagatat t tctteagaactgact coaccgetgetggtgaggttgactt caaagacatcgacataacggacgazatc 2639
R WL G I OCF EODOTIRSMOQNTETETETTFETFRTDSTARAGTEV VDT FXODTIODTITTDTETI 575

ctgacctacgtgeaggattocctgaacaatteasctttyctgaact cqaetty. qrgact taagctgtatget g t 2759
L TYVQDSLNNSTILLNSACCQQQ®?PV T QHLSCCHLGO QEZRTILTO QLES® Q?®QQ 615

tt ct. cagatggtgt tctgggt aat ttgcaagt 2879

@ Q0L C QP PP QALETPOQQLCOQMYCPOQOQEDLG®P KHTOQINGTTFHR AS 655

tggaaccocaccect coogtgtctttcaactgr taaa t atcagctctttt coagett gctcaggaatttcectacaaaccagaggtggacagt 2999

W NP TPPVSFNCPOQOETLXUHYOQLFSSLQGTAQETFT PTYXKTPEVDS 695
gtgocttacacacagaactttgctcectgraat cagectetgettecagaacatt ccaagagtgtgeagttgqactt cectggaagggat thtgaacegt ecetgeat cocactactret 3119
VP?YTONTFAPCNGQP?LLTEPEUHSIXSVQLDTFZPGRTDTFTETPSTILUHZPTTS 735

aatttagattttgtcagttgtttacaagttectgaa aaact cacagtcogecatggteagtcot tatget gtceatgtatcagtge 3239
N L DF Vs ¢ LQVZPENU OSHSGTINSU QS AMYSP?PQCAYYAGAHMNMSMYOQEC 175

t acagetctgaaattecaggttetoaggeattectaageaaggtyeagagttgaggtgttttcaatgaaacctattegtee 3359
Q P GP OQRTZPRPVDOTOQY S S EIPGSOQATFTILSKUVQSsS * 805
qactt gct cteeatcacctygy cttccegatat gyt ggattectgt ageteccat: gaa 3479
attcatt tgt gttggacatcagtacactttctccasaacagatttcgattottgtgtttagag ttaasaccegtacct c 3593
tatacgatgggagaget gt cagagtgea € ttctegggttecct aactt g9 3719

gaggtatttggagetttgaacttctggattottgttagtataccaaatacggagttacaggactaaceqatttectatattttttaacetetgtttttgtcocagaagttaaagtaaaty 3839
gtttggtgcttttcteaaaagaaaateteaatgotttotttotgeactgttaatataagtgecteacttrttgttgttgrtgitgtigttttotgattttttottettttctatetace 3959

tgtaacacaatagggtatgtattttatatgaaatattttttatctttttigaattaatattettt ttecogaat tttctatgacecegoetgtgtgtgt 4079
gcactactcatcctitcctrcagataaagagtaaattgataactcaaagrcoactatttattgtgraatatacctgettetggecgttagatgttectotgtgecttatgttgaaaaatt 4199
tgaaazataacatgttgoceasattatttaattattacatactattagagagtageacttgtattttaa a gctgaaggtttcccagasa 4319
cctoccacgatgagat cagaaggccacogtagaaagtget aaaggtygectatgtecact ggegtgtgucaagectgttagectatattaagcagagecactea 4439
tttcactctgtotaaattatetttgaaasactgtetgtastcctgittgtgatattgactitat ttccacttcttatactagtggaagctastcatttttctcateatttgaggagty 4559
traagat gtcagg ttaatgact t tgtataaa aaataatctgtaaaatattcgeagttticatttaagaata 4679
gttcttaccteat. cagtgtatecttgtaaagaaatcaagtagta, nttqaaqc?ttchttgqclt: agatasagataaatacaatttgttcacctccataccttaag 4799
ttgtttatgtgatacaccetttgetgecaatatggcaas g 2 tgttct gaaaaaat ctgocattgtctotgttettgett 4919
agatatgatatatgaaggatgtgytcctggatetgtttttcatatgrtatat gtattcaaatccagaagtggttctoaacctgtgetetgt 5039
gyet te atttgoatcacaatttataicagtagggaaattacagttttaaagtagcaatgaa 5159
sataattttatggttggggtcctgageaactgtattcaagggtcacagea tt gaa cttctttttticttttagaaaattaatgtatgtaaac 5279

atgcctttgggaaaaagatctcttctatgeatttteagtcaaaattctgaatctctaggattaagcattgaa

acaactgtctaaaacatttcacaatttttttccagcatgaggtgte 5399
accaaggatttagactggtggtctgaattagtatoccacttttctatgtaaacttttcattaasagttqtoataganaccattttgtcagtetottctgeatgttaccasatattcagtt  SS19

a3aaaa t gagagt ttaattacacacttatcaaactgaaagtcttaaasacaatattgtgtgtcttatctatatanaaatagctasaacat 5639
ctaagaataal Atcacattaaactgcctatitgtrtgtctgtattgoraagtgecaaatggaaagaccact tagageaccact agactgagggattaacttetagatgasattctas 5759
gactottgtgtatgter etrcttttctaggtgtttcttacageacctgaacact tasccaatatgccaggat caactttt caattgtLact atgeacaagotagesty S879

agtatcaatagatcttaggtctacatagotocttgotgtocttta

ctgttacttgcttacatatgccatgeatagatttttgttaaagtatgatttataatgtecttaaatatcaaag 5999

gaaatgt atatgataat

ta tataaaaa a 2222322832233433242232423222228244342 aaaaaa 6114
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ahr (197) -YTP-D-QLPPENASF----MERCFRCRLRCLLD-NSSGFLAMNFQGRL--KYLHGQ------ NKKGKDGALLPPQLALFAIA--TPLQP
sim (170) -PSAYD-HDRGSHTIE---- IEKTFFLRMKCVLAKRNAGLTTSGFRVIHCSGYLKAR- -~ - I[YPDRGDGQGSLIQNLGLVAVG-~-HSLPS
arnt (259) SRRSFICRMRCGSSSVDPVSVNRLSFVRNRCRNGLGSVKDGEPHFVVVECTGYIKAWPPAGVSLPDDDPEAGQGSKFCLVAIGRLQVTSS

per (315) -LRRYR-GLKSGGFGV----IGRPVSYE-PFRLG---LTFREAPEEARP-DNYMVS--------on=- NGTNMLLVICATPIK--SSYRV
e + ol o Y@ . . o .e
PAS-IR2
ahr (269} PSILEIR’I‘-<EN_PIFRTKI!K!DFTPIGCDAKGQLILGXTEVELCTRGSGYQFIHAADIL}{CAESK RMIK-TGESG----- MTVFRLLAK
sim (248) SAITEIKL--HONMPMFRAKLDMKLIFFDARVSQLTGYEPODL IBKTL~YQY IHAADIMAMRCSAD ILLY - RGQUT- - - - - TKYYRFLTK
arnt (349) PNCTDMSNVCRPTRFISRENIEGIFTFVDHRCVATVGYQRQELLCKNT -VEFCHPEDQOLLRDSPQVVELRGQVL-—- - - SVMFRFRSK
per (380) PDEI-LSQ--KSPKFAIRHTATGLI SHVDSAAVSALGYDPQDL IGRSI-~MDFYHEEDLSVMRETYETVMK ~-KGQTAGASFCSKPYRFLIQ
@ S oD SY -lo 4 S-$oH D o .| ea a- $Ro i

ahr (351} HSRWRWVQSNARLIY--RNGRPDYIIATQRPL
Bim (329) GGGWVWVQSYATLVHNSRSSREVFIVSVNYVL
arnt (433) NQEWLWMRTSSFTFQNPYSDEIEYIICTNTNV
per (465) NGCYVLLETEWTSFVNPWSRKLEFVVGHHRVF
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Fig.2. Sequence similarity of the putative Ahr to other proteins in the helix-loop-helix
and PAS region. Protein sequences in SEQDB database (Protein Reserch Foundation,
Osaka) that are similar to the Ahr were searched for and aligned by the method of
Gotoh(45). The internally repeated sequences shared by Ahr, Amt, Sim, and Per are
indicated by shaded boxes. Strictly conserved amino acids are marked by the standard
one-letter codes beneath the alignment. Other symbols indicate the sites with conserved
physico-chemical properties; small (.), positive (+), negative (-), aromatic (3), large

aliphatic(@), polar (i), and apolar (0).

In this context, it is interesting to know whether the Arnt protein directly interacts with
the putative Ah receptor through this basic helix-loop-helix motif, because the Arnt
protein is proposed to be involved in the nuclear translocation of the Ah receptor from
cytoplasm(16, 23). The Ah receptor activated in association with a iigand is considered
to translocate from cytoplasm to nucleus and enhance the transcription of the genes by
binding to the XRE sequence in their promoter regions(7-10), Secondly, the region
from 140 to 340 amino acid of the putative Ah receptor is similar to a part of human
Arnt(23), Drosophila Per and Sim proteins(22). Sim is a nuclear protein and functions
as a master developmental regulator of the CNS midline lineage(22), whereas Per is
found in either the nucleus or cytoplasm, depending on the tissue examined and
controls the periodicity of biological rhythms(26). No function has been assigned to
this common region designated PAS in the three proteins(22). Thirdly, the region from
594 to 648 amino acid position is a glutamine-rich region which is found in the
activator domain of some transcriptional regulatory proteins(27). Taken together, these
structural characteristics strongly suggest that the putative Ah receptor is a
transcriptional regulatory protein.

In view of biochemical properties(5, 9) and association with HSP90(9, 38), the Ah
receptor appears to have some properties in common with a member of steroid / thyroid
/ retinoic acid (STR) receptor superfamily and was suggested to be a member of that
superfamily(29, 30). However, no resembrance is observed in the amino acid
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Fig.3. Stimulation of the CAT expression by the AhR in the presense of 3MC. The
reporter pMC6.3k (Spg) was cotransfected into C12 Hepa-1 mutant (1 to 4) or CV-1 (5

to 8) cells with 8jig of the expression plasmid pCMSV (1, 2, 5 and 6) or pCMALR (3,
4,7 and 8). The control plasmid pCMSV lacks the AhR cDNA sequence, and
pCMARR contains the full coding region of mAhR. Cultures were maintained for 40hr
1n the absence (=) or presence (+) of ImM MC.

sequence between the putative Ah receptor and any of those members of the STR
superfamily. Analysis of mutants of Hepa-1 cells defective in the Ah receptor function
classified them into 3 complementation groups(15, 16), while analogous mutants for
glucocorticoid receptor function fall within the same complementation group(31, 32).
Photoaffinity labeling techniques showed that the DNA-binding form of the Ah receptor
is a heterodimer consisting of 100 and 105 kDa proteins, the smaller being ligand-
binding protein or Ah receptor molecule(33). In contrast, several steroid hormone
receptors bind to their cognate DNA elements in a homodimer form(30). These results
indicate that the mode of action of the Ah receptor function is apparently more complex
than that of the steroid receptors and could be different from that of the receptors.

The function of the putative Ah receptor encoded by the cDNA was investigated in
cultured cell systems (Fig.3). The expression plasmid (effector gene) of the Ah
receptor was transfected into various cell lines with the reporter plasmid (pMC 6.3K).
The reporter plasmid carries the inducible enhancer sequence, XRE which expresses
the subordinate gene in response to the liganded Ah receptor(7, 8). CV-1 cell which is
considered to be defective in the Ah receptor function expressed only a low level of the
CAT activity from the transfected reporter gene in the presence of an inducer, 3MC.
Cotransfection of the effector and the reporter gene into the CV-1 cells expressed the
enhanced CAT activity in the presence of the added 3MC, although the CAT activity in
the absence of the inducer seemed to be slightly elevated. When C12 cells, a mutant of
Hepa-1 defective in the Ah receptor(2, 15) were transfected with the effector and the
reporter genes, the expression of CAT activity was also enhanced in the presence of the
inducer. In both cases, cotransfection of the effector plasmid seemed to activate the
CAT expression to a certain extent in the absence of the inducer. The reason for this
activation of the CAT expression even in the absence of the inducer is not known.
RNA blot analysis using the cloned cDNA as a probe revealed that mRNA for the
putative Ah receptor protein is detected at about 6 and 4 kb positions mainly in liver and
lung, and most abundantly expressed in Hepa-1 cells of all the tissues and cultured cell
lines tested (Fig.4). These results are consistent with those reported with immuno-blot
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Fig.4. Blot hybridization analysis of total RNA from various rat tissues and cultured

cell lines. RNA samples (15pg/lane) were electrophoresed in a 0.8%
agarose/formaldehyde gel. RNAs were transferred to a Nylon membrane and
hybridized with the [32P]-labeled 0.9kb Eco RV fragment of the cDNA (specific

activity, 6.0X108cpm/pg). Positions of 28S and 18S RNA are shown on the right.
Lane 1, liver; 2, kidney; 3, spleen; 4, lung; 5, brain; 6, heart; 7, muscle; 8, testis; 9,
Hepa-1; 10, HepG2; 11, HeLa; 12, CV-1. The same membrane was dehybridized

three times in 0.1XSSC containing 0.5 % SDS at 95°C for 15 min. and rehybridized
with [32P]-labeled cDNA of mouse f-actin (specific activity, 9.2X108cpm/ug).

analysis(19). The two bands for the mRNA may be due to alternate use of the possible
poly (A) signals (underlined in Fig. 1) present upstream of the signal used.

Problems as to whether the putative Ah receptor whose cDNA was cloned here
functions by itself as a receptor for the inducer or forms a complex with other proteins
such as Arnt protein to activate the expression of CYP1A1 gene should be a next target
of our investigation.
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