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T-2 toxin (T-2) is an acute toxic trichothecene mycotoxin produced mainly by Fusarium species, detected
in many crops including oats, wheat and barley, in animal feed and food. It is important to know the
metabolic pathway and kinetics of T-2 in food animals given that T-2 can cause serious adverse effects
on human health. In this study, we investigated the metabolic capacity of chicken CYP3A37 in the
metabolism of T-2 using reconstituted bacteria produced enzymes. Our results showed that chicken
CYP3A37 is able to convert T-2 to 30-OH T-2 with an apparent Km of 15.29 lM, and T-2 hydroxylation
activity of CYP3A37 is strongly inhibited by ketoconazole (IC50 = 0.11 lM). We also observed that chicken
CYP3A37 can catalyze erythromycin N-demethylation, another CYP3A-specific activity. These findings
imply that chicken CYP3A37 may have a broad substrate spectrum, similar to its human homologue
CYP3A4.

� 2013 Elsevier Ltd. All rights reserved.
1. Introduction

Trichothecenes, a large family of structurally related mycotox-
ins, have been detected in a great number of field crops such as
barley, maize and wheat, in animal feed and even in human food
(Sokolović et al., 2008; He et al., 2010). Based on their functional
group, trichothecenes have been classified into four categories (A,
B, C, and D) (Ueno, 1977). T-2 toxin (T-2) is one type A trichothe-
cene principally produced by different Fusarium species, character-
ized by the absence of a carbonyl group at C-8 position (Ueno,
1977). As a stable, non-volatile, low-molecular-weight compound
(MW 466.52), T-2 is of the most concerns among trichothecenes
due to its highly toxic nature (Li et al., 2011; Sokolović et al.,
2008). Toxic effects of T-2 have been observed both in experimen-
tal animals and in livestock (Islam et al., 1998; Sokolović et al.,
2008). For example, studies in animal models showed that T-2
has strong immunosuppressive effects (Islam et al., 1998). A recent
study demonstrated that T-2 impairs the feed intake and weight
gain of growing pigs at concentrations as low as 0.3 and
0.5 mg kg�1 feed (Rafai et al., 2013). Detrimental effects of T-2 have
also been documented in poultry, including inhibition of protein,
DNA, and RNA synthesis, cytotoxicity, immunomodulation and cell
lesions (Sokolović et al., 2008). Moreover, residues of T-2 and its
toxic metabolites in edible tissues, milk and even eggs pose a seri-
ous risk to human health (Yoshizawa et al., 1980). T-2 has caused
several outbreaks of human mycotoxicoses through accidental
consumption of contaminated foods (Islam et al., 1998). Therefore,
knowledge of T-2 biotransformation will have implications for food
safety and animal industry.

Hydrolysis, glucuronide conjugation, deepoxidation and
hydroxylation are major metabolic reactions in the pathway of
T-2 biotransformation (He et al., 2010; Kuca et al., 2008; Li et al.,
2011). For example, T-2 can be hydrolyzed by carboxylesterases
to HT-2 toxin (HT-2) and neosolaniol (NEO) (Johnsen et al., 1988,
1986). The glucuronide conjugated metabolites of T-2, HT-2, 30-
OH T-2 and 30-OH HT-2 were observed in the bile and urine after
intravascular administration of T-2 to female pigs (Corley et al.,
1985). Following oral administration of 30-OH HT-2 and T-2 tetraol
to Wistar rats, four de-epoxy metabolites (i.e. de-epoxy-30-OH
HT-2, de-epoxy-30-OH T-2 triol, de-epoxy-15-acetyl T-2 tetraol,
and de-epoxy T-2 tetraol) were detected in the excreta (Yoshizawa
et al., 1985).

The involvement of cytochrome P450s (CYPs) in the metabolism
of T-2 has been extensively documented in the literature (He et al.,
2010; Li et al., 2011). Specifically, the NADPH-generating system is
necessary in the formation of 30-OH T-2 and 30-OH HT-2 in
microsomes (Yoshizawa et al., 1984). This conclusion was further
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verified by studies using inhibitors and inducers of CYPs in the T-2
hydroxylation reactions (Kobayashi et al., 1987). Recently, porcine
CYP3A22 (Ge et al., 2010), CYP3A29 (Wu et al., 2011), CYP3A46
(Wang et al., 2011) and chicken CYP1A5 (Shang et al., 2013) have
been documented involved in the conversion of T-2 to 30-OH T-2
or/and HT-2 to 30-OH HT-2 by using recombinant CYPs.

In the chicken, hydroxylated products of T-2 (30-OH T-2 and
30-OH HT-2) have been found as the major metabolites in excreta
and tissues (Wu et al., 2010). Chicken CYP1A5 was reported to have
T-2 hydroxylase activity (Shang et al., 2013). Shang et al. (2013)
also mentioned that chicken CYP3A37, CYP2C18 and CYP2H1 were
involved in the metabolism of T-2, but no details were given in
their paper (Shang et al., 2013). As of today, what or how many
CYPs involved in the metabolism of T-2 in the chicken have not
been fully characterized yet. In this study, we demonstrated that
CYP3A37 catalyzes the conversion of T-2 to 30-OH T-2 by perform-
ing metabolism experiments using Escherichia coli produced chick-
en CYP3A37 reconstituted with chicken NADPH-cytochrome P450
reductase (CPR) and chicken cytochrome b5.
2. Materials and methods

2.1. Chemicals

PrimeScript™ Reverse Transcriptase, Prime Star DNA polymerase, T4 DNA li-
gase, DNase I and pMD19-T simple vector were purchased from Takara (Dalian, Chi-
na). Easy pure Quick Gel Extraction Kit was obtained from Tiangen (Beijing, China).
Restriction endonucleases (Nde I, EcoR I and Xba I) were from New England Biolabs
(Beverly, MA, USA). Trans Easy Pure Plasmid Miniprep Kit, and pEASY-T1 Simple
Cloning Kit were from Transgen Biotech (Beijing, China). Oligonucleotide primers
were synthesized by Invitrogen (Carlsbad, CA, USA). The plasmid pCWori+ used to
express CYP3A37 proteins, was kindly provided by Dr. Thomas Friedberg (Univer-
sity of Dundee, Scotland). E. coli Rossetta (DE3) strain and pET30a(+) vector were
from Novagen (Merck KGaA, Darmstadt, German).

T-2 and ketoconazole were purchased from Sigma–Aldrich (St. Louis, MO, USA).
Acetonitrile (ACN) was obtained from CNW Technologies GmbH (German). Water
used in this study was purified in a Milli-Q ultra-purification system (Millipore,
Bedford, MA, USA). All other chemicals and reagents were of the highest grade un-
less otherwise specified.
2.2. Cloning of chicken CYP3A37 and cytochrome b5

Cloning of CYP3A37 and cytochrome b5 was performed by RT-PCR. Total RNA
was extracted from a 35-day-old Roman hen (Gallus gallus) liver (College of Veter-
inary Medicine, China Agricultural University). The animal treatment was carried
out under the guidelines of the Care and Use of Laboratory Animals. Protocols for
RNA extraction and cDNA synthesis were described in our previous paper (Zhou
et al., 2011). Gene-specific primers (CYP3A37-F: 50-ATGAACTTTCTTCCTTTCTT CTC-
30 , CYP3A37-R: 50-CTATGCCTTGGCAGTGTTGGTCCG-30 , b5-F: 50-ATGGTGGGCTC-
CAGTGAAGCCG-30 , b5-R: 50-GCTCTAGATCACTCTG ACATGTAGG-30) were used to
amplify the coding sequence of CYP3A37 (GenBank accession No.
NM_001001751) or cytochrome b5 (NM_001001748.1).
2.3. Construction of recombinant plasmids of chicken CYP3A37 and cytochrome b5 for
functional expression

N-terminal modification was conducted to construct the recombinant CYP3A37
and cytochrome b5 plasmids via PCR. The 17-a strategy was used to modify the
CYP3A37 by replacing the first eighteen amino acid residues in the N-terminus of
chicken 3A37 with eight residues (MALLLAVF) derived from the bovine 17-a
hydroxylase (Barnes et al., 1991; Ourlin et al., 2000). The resultant N-terminal mod-
ified sequence was inserted at Nde I and EcoR I sites of pCWori+ vector in order to
optimize the translation of CYP3A37 mRNA. The primers used for plasmid construc-
tion were as follows, CYP3A37-17a-F: 50-CATATGGCT CTGTTATTAGCAGTTTTTG-
TAGTCCTCCTG-30 , CYP3A37-17a-R: 50-GAATTCC TATGCCTTGGCAGTGTTGGTCCG -30 .

For chicken cytochrome b5, the second amino acid was converted to E. coli pre-
ferred alanine via PCR using the primers as follows, b5-F-N: 50-CTACACAAGCA-
TATGGCTGGCTCCAGTGAAGCCG-30 , b5-R: 50-GCTCTA GATCACTCTGACATGTAGG-30 .
The modified cytochrome b5 sequence was inserted at Nde I and Xba I sites of
pET30a (+) vector.

In order to produce active chicken CPR protein in E. coli, the strategy by fusing
the chicken CPR with the bacterial pelB signal peptide sequence was adopted (Prit-
chard et al., 2006). The details for the construction of recombinant CPR expression
plasmid were described in Zhou et al. (2011).
2.4. Bacterial expression

CYP3A37 was functionally expressed in E. coli Rossetta (DE3), essentially
according to the existing protocol described previously (Pritchard et al., 2006).
Briefly, a single colony carrying the recombinant plasmid was picked from a Lur-
ia–Bertani (LB) agar plate (containing 100 lg/mL ampicillin and 34 lg/mL chloro-
mycetin) and grown overnight (200 rpm, 37 �C) in LB with antibiotics. One mL
overnight cultures were seeded into modified terrific broth (TB) media (100 mL)
containing 100 lg/mL ampicillin, 34 lg/mL chloromycetin, 1 mM thiamine and
25 lL trace elements solution (X4000 stock). Cultures were grown to an OD600 of
0.7–1.0 (�6 h), then ALA (0.75 mM) and IPTG (1 mM) were added. A further 48 h
growth at 30 �C with 190 rpm shaking was conducted. The cultures were chilled
on ice for 10 min. Cells were harvested by centrifugation at 2800g for 20 min at
4 �C, and stored at �80 �C.

Cytochrome b5 was functionally expressed in E. coli BL21 (DE3). A single colony
carrying the recombinant plasmid was picked from a kanamycin LB agar plate and
grown overnight (200 rpm, 37 �C) in LB supplemented with 30 lg/mL kanamycin.
One mL overnight cultures were transferred into TB media (100 mL). Cultures were
grown to an OD600 of 0.4–0.6, then ALA (0.5 mM) and IPTG (1 mM) were added. A
further 4 h growth at 37 �C with 250 rpm shaking was conducted and the cultures
were chilled on ice for 10 min. Cells were harvested by centrifugation at 2800g for
20 min at 4 �C, and stored at �80 �C.

Chicken CPR was functionally expressed in E. coli DH5a strain essentially fol-
lowing a protocol as described previously (Pritchard et al., 2006). Detailed descrip-
tion was available in Zhou et al. (2011).

2.5. Isolation of membrane and measurement of CYP3A37, CPR and cytochrome b5
contents

The isolation of membrane was performed essentially following the procedures
described previously (Pritchard et al., 2006; Yang et al., 2013). Cells were thawed
and re-suspended in 5 mL ice-cold 2� TSE buffer (100 mM Tris–acetate, pH 7.6 con-
taining 500 mM sucrose and 0.5 mM EDTA), and diluted with 5 mL ice-cold water.
Then lysozyme was added to a final concentration of 0.25 mg/mL. After incubation
with 140 rpm shaking at 4 �C for 1 h, the spheroplasts were pelleted (2800 g, 4 �C
for 20 min) and supernatant discarded. The spheroplast pellet was re-suspended
in ice-cold resuspension buffer (100 mM potassium phosphate, pH 7.6 containing
6 mM magnesium acetate, 20% (v/v) glycerol, 1 mM PMSF and 0.1 mM DTT). The
spheroplast resuspension was subsequently sonicated on ice (pulse 5 s on, 10 s
off) at 20% of maximal power for 2 min; 25%, 2 min; 30%, 2 min; and 35%, 1 min
(Scientz-IID, China), and then centrifuged at 4 �C for 30 min at 12,000g. The mem-
branes were prepared by centrifuging the 12,000g supernatant at 180,000g for
60 min and the pellet was re-suspended with ice-cold 1� TSE buffer.

Protein concentrations were determined using serum albumin as a standard
(Bradford, 1976). Concentrations of CYP3A37 and cytochrome b5 proteins in cell
fractions were estimated by monitoring difference spectra of reduced vs. reduced
CO-bound and reduced vs. oxidized pigment, respectively (Omura and Sato,
1964). The CPR activity was measured at 37 �C by recording the change of absor-
bance at 550 nm when oxidized cytochrome c was reduced according to the meth-
od of Pritchard et al. (2006).

2.6. Erythromycin N-demethylase (ERND) activity assay

ERND activity was determined by measuring the formation of formaldehyde
(Nash, 1953). The reaction mixture contained 30 mM MgCl2, 1.2 lM CYP3A37,
1.2 lM CPR and 0 to 800 lM erythromycin in 2.5 lL of methanol and 50 mM Hepes
buffer (pH 7.4) in a total volume of 1 mL. For inhibition experiments, 1 lM keto-
conzole dissolved in dimethyl sulfoxide (DMSO) was added and 150 lM concentra-
tion of erythromycin was used. The amount of DMSO in the reaction mixtures was
1% of the total reaction volume. Enzyme activity was initiated by addition of 2 mM
NADPH and allowed to proceed for 30 min at 37 �C before the reaction was halted
by addition of 50 lL of 25% (w/v) ZnSO4 and 50 lL of saturated Ba(OH)2 solution.
After centrifugation at 12,000g for 10 min, 450 lL Nash reagent was added into
450 lL resultant supernatant and further incubated for 30 min at 55 �C. The rate
of formaldehyde formation was determined spectrophotometrically at 412 nm.
Control was conducted in parallel using membrane of cells carrying the empty vec-
tor. A standard curve was generated using identically handled formaldehyde and
was used to quantify the amount of produced formaldehyde in the reactions.

2.7. T-2 biotransformation assay

The metabolism of T-2 was conducted using reconstituted CYP3A37 enzymes.
The reconstituted system was prepared by combining E. coli membranes expressing
respective CYP3A37 (0.1 lM), CPR (0.2 lM) and cytochrome b5 (0.1 lM) with
90 rpm shaking for 5 min on ice. Controls were conducted in parallel by replacing
CYP3A37 containing membrane with the membrane of cells carrying the pCW-
ori+ vector at the same protein concentration. The reaction mixture contained
30 mM MgCl2, 0–50 lM T-2 and the reconstituted enzyme system in 0.1 M potas-
sium phosphate (pH 7.4) with a final volume of 200 lL. For inhibition experiments,



Fig. 1. Reduced CO-difference spectra of E. coli membrane expressing chicken
3A37-pCW and pCW vector control.

Cytochrome b5

pET

Fig. 2. Reduced difference spectra of E. coli membrane expressing chicken
cytochrome b5-pET and pET vector control.

Fig. 3. Michaelis–Menten plot (A) and ketoconzole inhibition (B) of erythromycin
demethylation activity catalyzed by CYP3A37 expressed in E. coli membranes. 1 lM
ketoconazole and 150 lM erythromycin were used in the reactions. Each data point
represents the mean (±SE) of three independent experiments in triplicates.
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0–0.35 lM ketoconazole dissolved in DMSO was added. The concentration of DMSO
was 1.0% of the total reaction volume. The reactions were initiated by addition of
1 mM NADPH after pre-incubation at 37 �C for 5 min. After incubation at 37 �C with
100 rpm shaking for 30 min, the reaction was stopped by addition of 1.5 mL of ice-
cold methylene chloride followed by vortexing. One mL of the organic fraction was
transferred into a new tube and evaporated with nitrogen gas. The residue was re-
dissolved in 100 lL of water/methanol (45:55, v:v) and used for HPLC-Q-TOF/MS
analysis.

2.8. HPLC-Q-TOF/MS analysis

The instrument was an Agilent (Santa Clara, CA) quadrupole time-of-flight (Q-
TOF) 6250 equipped with a dual spray electrospray ionization (ESI) source. Chro-
matographic separation was performed on a ZORBAX Eclipse Plus C18 column
(4.6 mm � 150 mm, 5 lm). The injection volume for all samples was 5 lL. The mo-
bile phase flow rate was 0.3 mL/min.

Gradient elution consisting of eluent A (water) and eluent B (ACN) was per-
formed to separate the metabolites according to Wang et al. (2011) with the follow-
ing modifications. The gradient was as followed: 0–5 min, 20% B; 5–6 min 20% B to
65% B; 6–10 min, 65% B to 80% B; 10–44 min, 80% B; 44–45 min, 80% B to 20% B; 45–
59 min, 20% B.

The detection of metabolites was accomplished using ESI in the positive mode
with a mass range of 100–700 m/z, drying gas temperature at 350 �C, nebulizer
pressure of 20 psig, drying gas flow of 11 L/min, Vcap at 4000 V, fragmentor voltage
at 165 V, skimmer at 26.1 V, and acquisition rate of 1.4 spectra/s. The MS2 spectra
were produced by collision induced dissociation (CID) with a mass scanning range
from 100 to 700 m/z, and collision energy of 20 V. Data collection was performed
using Agilent Masshunter Workstation Software. The results were analyzed with
the calculated m/z [(M+Na)+] of T-2 and its potential metabolites recorded by pre-
vious publications (see Table S-1 for more details). The time-of-flight MS was cali-
brated according to the manufacturer’s recommendations.

2.9. Statistical analysis

Kinetic parameters were determined by nonlinear Michaelis–Menten plots
using GraphPad Prism 5 (San Diego, CA, USA). Data were presented as mean ± SE
of three independent experiments in triplicates. A probability of < 0.05 was consid-
ered significantly.
3. Results

3.1. CYP3A37 and cytchrome b5 sequences

The coding regions of chicken CYP3A37 and cytochrome b5
were cloned and sequenced. Two amino acid substitutions
(V473A, T489M) near the C-terminal of CYP3A37, including one
conservative replacements, were identified in comparison with
the sequence NM_001001751 (Fig. S-1). The sequence of cyto-
chrome b5 sequenced in this study is identical to that in GenBank
(NM_001001748.1).
3.2. Heterologous expression of chicken CYP3A37, CPR and cytochrome
b5 proteins in E. coli

The 17-a strategy was employed to express CYP3A37 enzyme in
E. coli in this study. About 800 nmol CYP3A37 per liter culture was
produced as determined using whole cells, and about 90% CYP3A37
could be detected in the membrane fractions. The content of
CYP3A37 in membrane preparations was 1.09–2.43 nmol/mg pro-
tein, showing a typical CO difference spectrum at �450 nm
(Fig. 1). The membrane fractions containing expressed CYP3A37
were used for the kinetic analysis and inhibition assays in this
study.

About 500 nmol cytochrome b5 per liter culture was produced
as determined using whole cells, and more than 60% of the cyto-
chrome b5 was detected in the membrane fractions. The cyto-
chrome b5 content in membrane preparations was about
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Fig. 4. The extracted ion chromatogram (EIC) of metabolite in T-2 toxin metabolism reaction. The overlapped EIC at m/z 489.2095 and 505.2044 when incubated T-2 toxin
with recombinant CYP3A37 (A) or with empty vector (B, control). (C) MS/MS spectra of the metabolite. A star marked the parent ion mass of 30-OH T-2 toxin.
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6.00 nmol/mg protein. The cytochrome b5 expressed in membrane
fractions showed a typical difference spectrum at �424 nm (Fig. 2).

The activity of expressed chicken CPR in E. coli membranes was
around 2 lmol/min/mg protein as measured by the reduction of
cytochrome c.

3.3. ERND activity of chicken CYP3A37

When reconstituted with CPR, chicken CYP3A37 exhibited
erythromycin N-demethylase activity (ERND). Kinetic analysis
showed that CYP3A37-catalyzed ERND reaction followed typi-
cal Michaelis–Menten kinetics (Fig. 3A). The Km and Vmax

value for formaldehyde formation was 117 ± 22.3 lM and 1.57 ±
0.10 nmol/min/nmol P450 (R2 = 0.93) respectively. Incorporation
of 1 lM ketoconazole in the reaction in presence of 150 lM eryth-
romycin, 35% inhibition of ERND activity was observed (from 0.91
to 0.59 nmol formaldehyde/min/nmol P450, Fig. 3B).

3.4. T-2 metabolism by E. coli produced CYP3A37

To investigate the potential role of CYP3A37 in T-2 transforma-
tion, an in vitro metabolism study was conducted. The amounts of
substrate and potential metabolites were determined by HPLC-Q-
TOF/MS analysis. The retention time of T-2 standard was
16.7 min (Fig. 4A and B), and a new metabolite with the retention
time of 13.8 min was observed in the reconstituted reaction sys-
tem with membrane expressing CYP3A37 (Fig. 4A). This metabolite
was not detectable in the reconstituted system with vector control
(Fig. 4B).

The calculated ion mass of 30-OH T-2 [M+Na]+ was 505.2044. A
parent ion with a measured mass of 505.2037 (mass er-
ror = 3.16 ppm) as well as the major fragment ions at m/z 387,
327, 267 and 245 were found in the MS/MS spectrum of the metab-
olite (Fig. 4C), suggesting that the metabolite was 30-OH T-2 (Wu
et al., 2011).

The enzymatic kinetic study showed that the Km value for 30-OH
T-2 formation was 15.29 ± 4.55 lM (R2 = 0.89) (Fig. 5A). Other
parameters such as Vmax and Kcat were not determined because
the metabolite standard (30-OH T-2) was unavailable for quantify-
ing the absolute amount of the product. Ketoconazole, a specific
inhibitor of CYP3A, showed a potent inhibitory effect on T-2
hydroxylation of CYP3A37, with an IC50 value of 0.11 ± 0.03 lM
(R2 = 0.91) (Fig. 5B).
4. Discussion

Metabolism of T-2 in vivo in the chicken has been studied
intensively in the past years and many metabolites have been
identified, in which 30-OH-T-2 and 30-OH-HT-2 have been found
to be main metabolites (Visconti and Mirocha, 1985; Yoshizawa
et al., 1980). 30-OH-T-2 and 30-OH-HT-2 were identified also after
T-2 was incubated with liver microsomes of rat, chicken and pig.
These findings suggest that hydroxylation is an important reaction



Fig. 5. Michaelis–Menten plot (top) and ketoconazole inhibition (bottom) of the
formation of 30-OH T-2 toxin by CYP3A37 expressed in E. coli membranes. Each data
point represents the mean (±SE) of three independent experiments in triplicates.
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in the metabolism of T-2, and similar metabolic pathways may ex-
ist across different species (Wu et al., 2011).

CYPs have been well known for their capacity in catalyzing
hydroxylation reaction. The importance of CYPs in the metabolism
of T-2 has been proposed (Knupp et al., 1987; Kobayashi et al.,
1987; Yoshizawa et al., 1984). Recently, three CYP3As in porcine
(CYP3A22, CYP3A29 and CYP3A46) were documented to have T-2
hydroxylation activity (Ge et al., 2010; Wang et al., 2011; Wu
et al., 2011). Our results demonstrated that chicken CYP3A37, shar-
ing �62% amino acid identity with aforementioned three porcine
CYP3As, is able to hydroxylate T-2 and produce 30-OH-T-2 (Fig. 4).

Ketoconazole, a specific inhibitor of CYP3As, exhibits a strong
inhibitory effect on T-2 hydroxylation activity of CYP3A37 with
an IC50 value of 0.11 lM, confirming that T-2 hydroxylation is cat-
alyzed by chicken CYP3A37. Similarly, ketoconazole inhibits the
midazolam 1-hydroxylation with IC50 value of 0.04 lM for CYP3A4
and 0.56 lM for CYP3A5 (Patki et al., 2003); IC50 values ranging
from 0.04 to >100 lM for the inhibitory effects of ketoconazole
on phenacetin O-deethylation, tolbutamide 4-hydroxylation,
chlorzoxazone 6-hydroxylation and testosterone 6b-hydroxylation
activities in liver microsomes of human and rat, were reported
(Eagling et al., 1998).

T-2 may be hydroxylated by multiple CYPs in the chicken.
Chicken CYP1A5 was recently reported to be an enzyme that con-
verts T-2 to 30-OH-T-2 (Shang et al., 2013). It is interesting to note
that CYP1A5 catalyzes T-2 and produces a metabolite identical to
that of CYP3A37 (Shang et al., 2013), although they share only
16.8% amino acid identity. Because no enzymatic parameter was
presented in the CYP1A5 paper (Shang et al., 2013), it is not possi-
ble to compare the potential difference in the kinetics of T-2
metabolism between CYP1A5 and CYP3A37. Similarly, both turkey
CYP3A37 and CYP1A5 exhibit activities in the bioactivation of
aflatoxin B1(Rawal et al., 2010; Rawal and Coulombe, 2011). By
comparison, turkey CYP3A37 predominates AFB bioactivation only
at high AFB pharmacologically irrelevant concentrations, while
�98% of AFB bioactivation at pharmacologically relevant concen-
trations is mediated by CYP1A5 (Rawal and Coulombe, 2011).

As a member of CYP3A subfamily, chicken CYP3A37 was identi-
fied ten years ago (Ourlin et al., 2000). Although diverse substrates
are known for human CYP3A4, the substrate specificity of chicken
CYP3A37 is less understood. Previous study showed that chicken
CYP3A37 is able to catalyze 6b-hydroxylation of progesterone, tes-
tosterone and androstenedione at a high rate of 15.4, 11.7 and
12.2 nmol/min/nmol P450 respectively (Ourlin et al., 2000). The
current study elucidated that chicken CYP3A37 can catalyze eryth-
romycin N-demethylation, another CYP3A-specific activity, with a
Km and Vmax value of 117 lM and 1.57 nmol/min/nmol P450,
respectively. Moreover, the relatively high affinity of CYP3A37 with
T-2 (Km = 15.3 lM) indicates T-2 a potent substrate for chicken
CYP3A37. These results suggest that chicken CYP3A37 may have
a broad substrate spectrum, similar to its human homologue
(CYP3A4).
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