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Abstract

To clarify the molecular mechanism of avian aryl hydrocarbon receptor (AHR)-cytochrome P4501A (CYP1A)
signaling pathway, we cloned the 5 flanking regions of cormorant (Phalacrocorax carbo) CYP1A5
(ccCYP1A5) and chicken (Gallus gallus) CYP1A5 (ckCYP1A5) genes. Using the 5 flanking regions of
CYP1A5 genes, we constructed an in vitro luciferase reporter gene assay system, where cormorant or chicken
AHR1 was transiently expressed in COS-7 cells, and measured the luciferase activity in the cells treated with
2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD). Seven putative xenobiotic response elements (XRES) were
identified within the 2.7kb upstream region of ccCY P1A5, and six XREs were within the 0.9kb of ckCY P1Ab.
Sequentia deletion analyses of 5’ flanking region of ccCY P1A5 gene by the reporter gene assay identified two
major active regions: proximal 717bp from putative transcriptional start site and at a more distal area from -2127
to -1633bp. Each active region contained one XRE. Interestingly, the addition of exon 1 and intron 1 resulted in
aloss of transactivation by TCDD, implying the presence of novel negative regulatory elements in this region.
As for ckCYP1A5 gene, two functional XREs were found at -387 to -383bp and -262 to -258bp. ECs, value for
the transcriptional activation by TCDD in cormorant AHR-CY P1A5 reporter construct was 10 fold higher than
that in chicken AHR-CYP1A5 reporter construct, indicating that cormorant is more resistant to TCDD than
chicken. Thus, the avian CYP1A5 gene isinduced by TCDD via a conserved AHR signaling pathway, but there
is amarked interspecies difference in sensitivity of CY P1A induction.

Introduction

CYP1 family has been the focus of intense scrutiny in view of toxicology, because this enzyme responds to
dioxin-like compounds (DL Cs) that are of concern for environmental health. It is known that the expressions of
mammalian CYP1A1 and CYPI1A2 are enhanced at the transcriptional level by the exposure to DLCs. In
addition, several studies have shown that expressions of chicken CYP1A4 and CYP1A5 genes, which may be
the orthologues of mammalian CY P1A1 and CY P1A2 genes, respectively, are also inducible by the treatment of
these compounds.® As for the transcriptional activation of mammalian CYP1As, ligands bind to aryl
hydrocarbon receptor (AHR) in the cytosol, triggering its translocation to the nucleus® In the nucleus, ligand-
activated AHR dimerizes with aryl hydrocarbon receptor nuclear translocator (ARNT) and interacts with
conserved xenobiotic response elements (XREs: 5-GCGTG-3'), located in the 5'-flanking region of the
CYP1As to activate the transcription. On the other hand, the novel induction mechanism was aso suggested in
rat CY P1A2 which does not contain consensus X REs in the regulatory region.”

Our previous studies have clarified that wild common cormorants (Phalacrocorax carbo) from Lake Biwa in
Japan accumulate high levels of DLCs (360-50,000 pg/g lipidwt as TCDD toxic equivalents; TEQS) in the liver
and there are the significant positive correlations between hepatic total TEQs and CYP1A4 or CYP1A5 mRNA
expression levels, suggesting induction of both CY P1A isozymes by DLCs.> Recently, cDNAs of multiple AHRs
(AHR1 and AHR2) and ARNTs (ARNT1, ARNT2 and their splice variants) from the cormorant have been
isolated and characterized.® ” These results imply that AHR/ARNT signaling pathway may be conserved in
cormorant as well as mammalian model species, and the induction of cormorant CY P1A genesis a biomarker for
assessing exposure to DLCs. However, there is little information on the molecular mechanism of CYP1A
induction by DLCsin avian species. In addition, species difference in sensitivity is a mgjor source of uncertainty
in assessing the effects of DLCs in wildlife. A recent study reported that the structural properties of AHR
contributes to the sensitivity in avian species.>® However, it remains unclear whether the structural properties of
5’ flanking region of the target genes contribute to the dioxin susceptibility.
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To clarify the molecular mechanism of AHR-CYP1A signaling pathway in avian species, the present study
initially cloned the promoter/enhancer region of cormorant and chicken CYP1A5 (ccCY P1A5 and ckCYP1A5,
respectively) genes. Using these 5 flanking regions of CYP1A5 genes, we constructed an in vitro luciferase
reporter gene assay system, where cormorant or chicken AHR1 was transiently expressed in COS-7 cells, and
measured the luciferase activity in the cells treated with TCDD. Furthermore, the transactivation response to
TCDD in cormorant AHR-CY P1A5 reporter construct was compared with that in chicken reporter construct.

Materialsand Methods

The GenomeWalker kit (Clontech) was used for the isolation of the 5 -flanking region of the avian CYP1A5
genes. Briefly, the cormorant and chicken genomic DNAs were isolated from the liver samples using Wizard SV
Genomic DNA Purification System (Promega) and digested individually with five different restriction enzymes,
EcoR V, Dral, Pvull, Stul and Hinc I1. Digested DNA fragments were then adapter-ligated to produce five sets
of DNA fragments with adapters at their ends. Each set of DNA fragment was amplified using an adapter-
specific 5’ -primer and a CY P1A5 gene-specific 3 -primer (5 -GCAGGGACTGGATGAGCAGGAAGACCA-3
for cormorant; 5 -AGCCGGGTGAGCACCAGGTGTGGGTCCTT -3 for chicken). The second PCR reaction
was done using a nested adaptor primer and a nested gene specific primer (5'-
GTGAGGAGGACCTCGGTGGCTGAAACA-3 for cormorant; 5-
CTGCACCATCACTTCCTCCGGCCCCATT -3 for chicken). The sequences of gene specific primers for
cormorant were designed based on the sequence of the ccCY P1A5 cDNA previously reported® and those for
chicken were based on the sequence of the ckCY P1A5 cDNA deposited in DDBJ database. In silico analysis for
searching putative transcription factor binding sites in the upstream region of ccCYP1A5 and ckCYP1A5 was
performed with Genomatix (www.genomatix.de) and TFSEARCH. Afircan green monkey kidney fibroblast cell
(COS-7) was employed for transfection experiments. For the construction of cormorant ARNT1 expression
vector (pcDNA-ccARNT1), the pME18SFL3-ccARNT1’ was digested with EcoR | and Not I, and the fragment
was ligated into pcDNA3.1/Zeo(+) (Invitrogen). Regarding constructs containing the cormorant AHR1 (pcDNA-
ccAHR1) and chicken AHR1 (pcDNA-ckAHR1), the details  have already been reported elsewhere.® Sequential
deletion of the 5'-flanking region was accomplished by cloning of PCR fragments (OXRE; +3bp to -595bp,
1XRE; +3t0-717, 2XREs; +3 t0 -1023, 4XREs; +3 t0 -1632, 5XREs; +3 to -2127, 6XREs; +3 to -2308, 7XREs;
+3 10 -2683, 7XREs+el+i1; +814 to -2683, -pil; +240 to -2683 for cormorant, and OXRE; +1 to -140, 1XRE; +1
to -249, 2XREs; +1 to -270, 3XRES;, +1 to -657, 4XREs; +1 to -693, 5XREs; +1 to -738, 6XRES; +1 to -866 for
chicken). The PCR products were initially cloned into a pGEM-T easy vector, and then excised by Kpnl/Xhol
for cormorant and Nhe | and Bgl | for chicken. The excised fragments were subcloned into the same restriction
enzyme sites of the firefly luciferase reporter vector pGL4-Basic (Promega). Transient co-transfection was
performed using the Lipofectamine 2000 (Invitrogene). Briefly, 60,000 cells were seeded onto 24-well plates
prior to transfection. Five ng of AHR expression vector (pcDNA-ccAHRL or pcDNA-ckAHR1), 50 ng of
pcDNA-ccARNT1, 20 ng of the respective pGL4-constructs and 3 ng of renilla luciferase control vector
(Promega) were diluted into OPTI-MEM medium (Invitrogen Life Technologies) and mixed with Lipofectamine
2000. Cells were washed with OPTI-MEM and then incubated in a total 0.5 ml of transfection medium.
Following 5h incubation, cells were washed with DMEM. Cells treated with dimethyl sulfoxide (DMSO) or
TCDD dissolved in DM SO were incubated for an additional 18h. The Dual Luciferase Assay kit (Promega) was
used to determine firefly (AhR agonist-dependent) and renilla (transfection control) luciferase activities in each
well. Ligand-dependent transcriptional activity was determined by the relative firefly luciferase activity to renilla
luciferase activity. The 50% effect concentration (ECsg) of TCDD was calculated using SigmaPlot, version 9.0.

Resultsand Discussion

Approximately 2.7kb of 5 flanking region of ccCYP1A5 gene was isolated and sequenced. The transcription
start site (TSS) was determined by comparison of nucleotide sequences between 5’ untranslated region reported
by Kubota et al. (2006)° and genomic DNA of ccCY P1A5 isolated in this study. Exon 1/intron 1 junctions abide
by the GT/AG splice donor/acceptor rule. Sequence analysis of the 2.7kb revealed the presence of potential DNA
eements including Spl, AP-1, Oct-1, GATAs, CdxA, HNF-1, HNF-4 and seven XREs; these XRESs were
assigned with “XRE1" to “XRE7" (Figure 1A). For ckCY P1A5 gene, we cloned 1.3kb including the 5" flanking
region and the first exon (Figure 1B). The TSS of ckCYP1A5 was determined by 5'-RACE using a GeneRacer
kit (Invitrogen). Multiple putative TSSs positioned at 254, 262 and 277 nucleotide upstream of the trandational
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initiation codon were found. According to the result from a previous report,® the most 3'-ward start site was
designed as +1 of the ckCY P1A5 transcript. The upstream region of ckCY P1A5 gene contained a TATA box, Spl,
GATAs, CdxA, MZF1, Nkx-2 and six putative XREs (“XRE1" to “XRE6").
A B

<268 CTC TG0 CAC CAG ATS TG CCATCA CCT GCA ASG GGA CAG CAG CCC ACC T CTA CGC ATG TOC CTC TEA 666 GAT OCA GGC GTC 0 G CTC T CAC CAC 606 GAA 606 GGA AGA 4G 2564 -865 GCT GGT CGC CCC GTC TGT GCA TCC ATC CAC TTA TAC CCT CTC TTC TCC CCC % -806

2563 TAG TIT TCC ACG GTG CAA AGS GGG G3A 665 TGT CTC AGG CCA CCA CCA ATT TCC CCT TTG GGG TCC AGS GGA CAC CGA ATG 6T CCC CBA CTG CTC OGA CTG TCG CAG CCA 665 CTG TCC  -2444.
-805 CCC CAG CCT TCA CAG CGC TTC CCA TCT GTC TGA GCT CAT CTC CCG TGT GCT GAC CGG CAC  -746

&

2443 ATC COC AG GCA CAT GCT GTG CAA TGC CGC GO CGT TEC CTT TCC CCA CCA GAA AGE TG GGA GAB GST CTG CTC 666 ACA CAC GoA GGLGBR AGS ACT CST O3 TCT AGA CCC ACA CAT  -2324

2323 AC OG0 CC CELCEE A G5 T CAG G4 G5 50 GoA G oI r@r T TG ACA CAC CGT GGC ACC TOG TAR AKC ATG CAC AGG CAC CTA TGC CEA CAG CTC CTG GG AAC 2204 45 CIT ooc{TRTGEBI6ce TG AGk GGG ATC TC 66 CT6 AGh G52 T GCT 6T C6T  -686
2203 CCA TGT CEC TCC TGT CAT GTG TG GGC TGS TOT GTG TGC ATT CAC TCE ATC CAT AGG TAC ACE CCT ACA GGC ATG TG CTG CAC ATA CAG ACG AGLOB ACA GGT TGC ACA TG AGA GCT  -2084 XREG YRES
RE
2083 GAT GOG 0GC CTG TGC TCT CCT GCA GTG CAC ACA TEC AOG TTT TAA CAC ACA MC TGT GTG TCC AGT GTA CAC AAA CAT GCT GTA TGT TTC TTA TAT CTG CAT AR TAA CTC GOC TAC AMA  ~1964 -685 TG (GC GTG| CAA TTA CGG GGC CGG CTT TTA GCA GCG GGG GTT TTG TAA CTG TTC TTG CCA  -626
GATAT “ChA Nx-2

1963 TG ACh O CATTT T TGT T ATO TG GTA T Gok GAT GIT CA ATA CAT G3A TG T GO AGA TET ACR GATAGA TG T CA G (040 T TT T TGA T AT ATC 14

-1843 CTT GCA TGC ACA TGC TGG CAT GAC CAT ATA CAC TAA CAG ACC CAC AGG CAT GCA GCC GGG ATC CTC CCC AGC GCA GTG ACC CAC GGA GGG AAG CCA GGT GCA TCT TGT GTG GGC CCT GCC  -1724 ~625 AGC GTT AAT GAG CCC AGG CGC TGC TAT TAA CGA GCC CGC TCG AGC CAG ATG TTG AMA GCC  -566

723 MG GGC AGS GGA CE GCA GTG CC CTC CGG CTG CTC OO TAG CCA GCT TCA G55 AGE CAA GGG CTC AGT GAG GGG 066 TG5 CTG G35 T6G GAG CCC AGC ACT 600 T6A GOA TGT GIT 165 -1604 565 TIT TAT TAA ACA TTA GCT CEG CTT GTA CCT GGG CAG AAT TCC CAC CAC GCT TTC CAA GOA -506

1005 LG 05 o7 cor LA G G AG 4G T TG TET TCT GA CAG G4 0 G GET TG AGS G T60 T5G T GO TG 465 55 TG AGO G4 G0A 65 MG, 18

1483 _ATG G50 GGA TAG AAG ATC AAT AGG TAA GTC CTG GGG AAC COC TCT GGT GT GCT GAT GCA GCT GO GGA GCC TCT CA GET TCT GGA GCG CTT T6G GAC ATS ATG GAT CAG GAG GG CTG  ~1364 -505 CCG GAT GAA AGC TGG GGC AAG AGC CCC ACA TIT TAT CCC ACC CCA TCA AGC CCT CCT GCT -4
GATA-1

1363 GTG CAT GCT CTC CAT CAG TGA AAT GCC ACT GAG GTC CAR AAT ACT GCT TGA GGG GCA TAA ATC TGC CCA CCC CCA TGC AGT GGA GCC AGG TAG ATC CAC AGG GAT GAG AGA TAA TGG CCA 1244 Ets
TR -445 GCC CCG TGC ACC CTG TGT GCG TCG CAC CCA GCA GGG ATG CGG CGC GTC CCC GCC GGG @ -386

-1243 AT CCA GCC CAC GAG ACA AGC CCC ACA TTA TCC TGC TCC TGT GAA ATC CEA GCC TGC CTC OCC AR AGT GCT CCC MG CAT CTT CCT CSC T65 GAG 6CA TTG CCT GGC AR 6TC GGG GCT  -1124 XRE3
1123 GGT AGG TCT GCh AGS TGC CTC GCA ATT ATC O3A ATG AT ATT AGC AGC CAG GST TTT GTA ACT GGT CTT GCC AKG CGT TAA TGA AGA GCA TOC TTG CTA TTA ATG AGC G ATT AGA GOA — ~1004 -385 [DGT]ATG 663 GAT GAG CCC TCC 668 ATG CCC CCA GCC TTG CCC CTG TCC CCT gccG ;C\TTAAET -3

1003 GAT GTT GaA AGC T AT TAS ATA TTA GCT CAG CIT TTA CTT GGA TCA ART TCC CAC TGT AGT TTT CAR AG CTG AAT GAA ACT T GC GG GEE CEA A CTC TOC CTC ATT CCT TAT -804
Cie z AP
883 G5C ToA ToA ATA TIC GO GCT TAT TCC AGC T6C ACT TCC CAA MT_CCT GAA TTT T6C CCC AGC TTA AGC AGC AGC GO ACT TEC TCG CAG ATC Toc T6c CAG o7c deALcall Ter 61T TIc 764
N ez
763 oA G55 ATG ARG TGC 0O AGC GIT GEG CTA T6C 6T 003 TIT GAC CTC TG TT CIG TET GGG Toh OO CCT G35 GTG TG CCC ACC ACT GET GTC CET CAC T CT6 TIT GAC ACA GG 644 R g
e 265 TCT[GAC BO) ACC CTG GCC AAT GGT TAA CCT GAG GCC AGA GGT CCT GCC ACT GAT AGC 6T6] -206

~643 GAG CTG GGG GAA GTG AGe C4G Cc6 Co ToT [GAT B AXC CTG GAC AT CST TAA CCT GAG T GGC TCT GCC GET GGG CCA GM GGT CTT GCC ACC TCE AGT CEC GGG GEA CAG AGA CCT  ~524

-325 (GG CAG CTC CCC TTG CCC TGC CAC TCC TCT CCC CGC TGC GGG GGA AGC GCG CCA GCC ACT  -266
MZF1

XRE2 XREL
528 GOC MT AGA TIC CCC AGG GTT GGA GAG GGC TGT GGC CAC GGA TGC CTT GCT GCA AAC AGA TCT CCT TGC TGC TGG AHG GT CCA GAG CCT GCA GCT ACA GAA CT CCA GAG CG5 CCA T6G 404 -205 GGG ATA CGG GTG CCC TGC TTG AAG GGC TGG TGC CCT GGG GCA TCT CAG AGC TGG AGG GTG  -146

403 AAG TAA CAA GTC CTC TCT GTG TGC TGG GAA CAG TCT GAT CAG OCC AGS AGA GGT CTT TGG GGA ACA ATG CTG GCA CCT ACA TGC CAT GGG GCA GTG ATG CCA AGA GTG TGT CCT CCA ACC  -284
-145 GCC GCC TGC GTA TCT GGG GTG ACT CCA GGT GGG CTC AGC CCC TCT GTT AAT AGA TAG CCA  -86

<283 TOG COA GG CAG 65C T G ACC CC TTC T6G CCC CCA GTE GAG GGG TCT ASS GOA GGG ATS TEC CCT GG GAG 540 AG TCA 00 TAG ATC G0C CAG AGE CT5 TCT GAG CTG AGA AR ~164 GATAL
163 TAA CIT CCG T65 CTC CTT GG GTG GCT CCA GGG ASG CTC AAC OGC GTT TGT TAA TG0 GTA GET ATT CCC TG GSG TTT CAT GGG CT ACC GGG GEA G40 ATT AGC ACC G TG TGC AT ~44 -85 CCC GTC GAG TCT T6G CTG CTG CGA TCC CCA GAT AAG CAC CCA AGA AAG CAT ATA AXG CCA 26
—> transrpiion start st ite  TATADOX
GGT COA GT G6C AGA A T o GGC AGG CAG COG OO o O o transcription start site

43 GAG GGG AGC ACA TAG AAC GCT GTG TTC TCC CAG GTG GGA GOA GAA AR

-25 CAT GGC AGA GCT GGG CAG CAG AGG AE AGG ATC CTG OGT GGT TCC GGG GGC TGG ATA CCC 35

eon 1 - o ~ T N
oo ™ w T G 66 G TGT G5 TGT 6T T6 65 T6T TS TOT 76 T GIC T G767 T 67 6TF  +137 %A
4198 TIT G CAT G5 THT AT ACC AGA MG GTC ATA TIT G TET GA Gk G ATL AT GO G2 6 TOT O T GET 00 CT6 K ACT CAG To G5 AT G TG T A6 GOA GEE 4317
e i 3 TCT 6CC TCT CIC TGC CCA GCT TCC AGG ACC TIC AGS TAG GAG TGT GG CAT GTA GCT CT6 95

4318 CCA C6G CAT CGC 06C TCC CCA TG CEC THC ACA CTG GTG GCC ACC CAG CAG ATC CAG CET CCT GGG TAT ATA TG TCA CAG AT TGG T65 ACA TTG ToA CAG CIT CAC TGA GOA GTT GTT +437
4438 GIT CCT CTC CIC CT6 CCT CCC T6C GIT TTT TIT GAG TTG CAG TIT TCT GT6 CCT TOT TGC AGA CAC TCT TGC CTG GGC AGG AGC CAT GGC TGT ACC AGT GGG T6C TG0 GOT ATT TG CAG 4557 96 AAC ACA GAG GTA GGA TOG AGA AGG TAT TTA CGT TAG CAT AAG AMA TTC ATG GCA TGT CTC 155
NeRD

4558 G35 MG 666 TGC AT CAG GGG CTT CAG GGA GGG TOA GGT TCT TCT TAR GTG ATS GOT GTG TIT G GTC TIT ATA GGT CTC CA CIT TTG TGG CIT GOA AGE CCC AMA CT6 CTG CTC CAT 4687

NeRD 156 TCC CAT CCC TCT CTT TCT CCA GCT CTC TGC TCT GTT CAA AGC GTC TCT TGC AAA TCC TGA 215
+698 WCETGMCTET"MEGCCAUWTEEWTWEITACEAW[EEAATATETW;EETC[CMEC[CWECTAATCC[GTETCWTEECALAHTC[EETTMCTETWT%M_‘EEZ +817

G
S CCA G0A GoA ATE AAG GCT GCA ATe TCT CTS AT GAA AGC A GOT ATT GTT T T ACK G4 I CTC CTC ACA GCT GCT 6T T T €T 61 T CT% CTC ATE AR T 037 216 C0G TAC ACC AGG CTT CCC CTT AGT TCC TTC CAG GG GCA ATG GGG CCG GAG GAA GTG ATG 275
WP A AN K A A NS LN ES Q6 1V SV T EN L LT AANVECLVELLIQS
ok W6 P EE VM
L e

818 ToC K

Figure 1. The nucleotide sequences of the upstream regions in cormorant (A) and chicken (B) CYP1A5 genes. Nucleotides
representing the 5' flanking region from the putative transcription start site are numbered as (-). The putative XRE motifs are
boxed. Other putative transcriptional factor binding sites are underlined. Nucleotides in exon are represented in bold type and
underlined.

To identify the sequences responsible for the transactivation of the ccCY PLA5/ckCY P1A5 gene, a series of 5'-
truncated CYP1A5 promoter/enhancer-luciferase reporter plasmids were constructed (Figure 2). As for
ccCYP1AS5 gene, the transactivation of 7XREs was significantly increased by the treatment of 14nM TCDD
(Figure 2A), indicating that the promoter/enhancer is responsive to TCDD. Deletion of the sequence from -2127
to -1633, containing XRE5 or from -595 to -717, containing XRE1 markedly decreased the transcriptional
activity in the presence of TCDD. With regard to ckCYP1A5 gene, the reporter vector which does not contain
XRE2 or XRE3 showed a diminished activity by TCDD. This implies that the induction mechanism of avian
CYP1A5 viaaconsensus XRE is conserved. Recent mounting evidences have shown that the downstream region
of promoter, especially the untranslated sequences within intron, is critical for the transcriptional regulation of
genes including dioxin-inducible genes™® The insertion of the sequence encoding exon 1 and intron 1
(7XREs+el+i1) of ccCYP1A5 decreased the activity, implying the presence of negative regulatory elementsin
this region. The putative REI/NRSF element™ that is known to repress the transcription of CY P gene and NeRD
element™!* were found in intron 1 of ccCYP1A5 gene (Figure 1A). To clarify the presence of negative
regulatory elements in cormorant, the sequence from +240 to +813 containing the putative REJ/NRSE and
NeRD elements was deleted, and the transactivation was measured (Figure 2A, -pil). However, no reporter
activity was recovered, implying the presence of unknown negative regulatory elements other than REL/NRSE
and NeRD in the region.

ECs, value for the transactivation by TCDD in cormorant AHR1-ccCY P1A5 reporter construct was 10 fold
higher than that in chicken AHR-ckCY P1A5 reporter construct, indicating that cormorant is more resistant to
TCDD than chicken (Figure 3). Thus, the avian CYP1A5 gene is induced by TCDD via a conserved AHR
signaling pathway, but there is a marked interspecies difference in sensitivity of CYP1A induction. These results
were consistent with our previous data showing the difference in AHR binding affinity with TCDD between
cormorant and chicken.® On the other hand, the EC50 values for transactivation of cormorant AHR TCDD in
ccAHR1 were not different regarding to the type of the reporter constructs; cormorant AHR-ccCYP1A5 vs
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Figure 2. Deletion mapping and the transactivation of luciferase reporter gene construct of ccCYP1A5 (A) and ckCYP1A5
(B). Each reporter construct was transiently cotransfected with cormorant ARNT1 and cormorant AHR1 (A) or chicken
AHR1 (B) into COS-7 cells, and then treated with 14nM TCDD.

cormorant AHR-ckCYP1AS5. Similar results were obtained for chicken AHR. Therefore, it is likely that the

50 structural difference of AHR is a mgjor factor to the dioxin
aoll T chicken E S R * susceptibility and the regulatory region of CYP1A5 gene does
g —e—cormorant |/ not have a dramatic effect on the susceptibility between the two
é 30 Species.
%‘ 20 2 —
i e / Figure 3. The comparison of transactivation by TCDD between
f/f\.—’o/f cormorant AHR-ccCYP1A5 reporter construct and chicken AHR-
o DM‘SO 1.4)‘(1041.4)‘(10'31,4)‘(10'21.4)‘(10'11.4)‘(100 1.4;(101 CkCY P1A5 reporter ConStrUCt
TCDD (nM)
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