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Abstract: Cytochrome P450 reductase (CPR) is essential for the electron transport chain of cytochrome
P450s, playing an indispensable role in electron transfer in vivo. In this study, one cDNA encoding cytochrome
P450 reductase (Ascprl) was identified from the callus of Aquilaria sinensis. Ascprl contains an open reading
frame of 2 124 bp. The deduced protein is composed of 707 amino acids, with a predicted molecular weight of
78.82 kD. Phylogenetic analysis revealed that AsCPR1 is a type II CPR protein closely related to the CPR from
Theobroma cacao. Transmembrane prediction using TMHMM 2.0 indicated that the amino acids 52-71 of AsCPR1
comprise a transmembrane region. After truncating of 67 amino acid residues from N-terminal, the truncated
AsCPR1 was successfully expressed in E. coli Transetta (DE3). Further purification of the recombinant AsCPR1
by affinity chromatography and determination of the enzymatic activity allowed the reducing ability of AsCPR1 to
cytochrome C in vitro. The results pave the way for further study on the synthesis of defensive chemicals involved
in P450s and the functions of CPR in self-defense of 4. sinensis.
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Figure 1 Cloning of Ascprl gene from A. sinensis Calli. M: DNA

marker; 1: Ascprl
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Figure 2 Transmembrane helices prediction of AsCPR1
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Figure 3 Signal peptide analysis of AsCPR1 protein
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Figure 4 Predicted secondary structure of AsSCPR1 protein with
SOPMA. a: a-Helices; fS: f-Turn; E: Extended strand; R: Random

coil

Figure 5 Three-dimensional structure analysis of AsCPR1
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MtCPR.seq . . .MQDESEMK \ ! TAYBeC VIV L IREEENSQKPK P 71
TCCPR.seq MEPSSSEGEIK 79

AsCPR1.seq EE. .PAlPLV AV ORTEEK LKKEN 154
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GhCPR2.seq IQL.PUNPSI SAD E[RYEK MKKDN 157
LjCPR.seq IE. .PPIRVV QU DIY=EKLKKET 152
PcCPR.seq KKLEPARIVI dQs DIRY= TKLKKES 145
MtCPR.seq IE. .VPERVI A DIRFZEKLKKET 148
TcCPR.seq IE..PPPLI s VRLOIRYSEKMKTES 156
FMN binding
AsCPR1.seq LA GKERGE . LY LQY ] AEQEA 233
CL1eesS Contigl.seq LA A 2 IGRDRGE . WLKIMQF AECQIEG! 238
GhCPR1.seq LA IGKERGE . WLQY MKYG TEQEA 236
GhCPR2.seq LA NA Wz TIZGKERGE . MLQMKYG TEQEA! 236
LjCPR.seq LA ) oz LISGDEK EEGWLRI LEYA & ADFeG 232
PcCPR.seq MV ATYGDGEPTDNAARF YK F{8 E{cLe eI I \ K07 R VEQCA! 224
MtCPR.seq MA ATYGDGEPTDNAARFYKWFZE{@Iq 33 R LEK[EG 227
TcCPR.seq La ATYGDGEPTDNAARFYKWF R TEQEAI 235
AsCPR1.seq JAID . EKNKGN 311
CL1ee5 Contigl.seq ALE .DKNLSN 317
GhCPR1.seq PLE . DKNISN; 314
GhCPR2.seq PLE . DKNISN. 314
LjCPR.seq 2LPASVD . EKKIHN 310
PcCPR.seq 8 TSSPLVRSMSK 3e3
MtCPR.seq \ 305
TcCPR.seq 314
AsCPR1.seq Bl EDGYPLEGE S LENETE]
CL1ee5 Contigl.seq PIEDGUPLEGESLEY 397
GhCPR1.seq D! GQUPLEG P 394
GhCPR2.seq o] cTIIGeSIP 394
LjCPR.seq D! PLEGESL 390
PcCPR.seq E GUPLEdeS LY 383
MtCPR.seq D QPLEGES LY 385
TcCPR.seq D GYP P 394
AsCPR1.seq 471
CL10e5S Contigl.seq 477
GhCPR1.seq 474
GhCPR2.seq 474
LjCPR.seq 470
PcCPR.seq 463
MtCPR.seq 465
TcCPR.seq 474
AsCPR1.seq 551
CL1@e5 Contigl.seq 557
GhCPR1.seq 554
GhCPR2.seq 554
LjCPR.seq 550
PcCPR.seq 543
MtCPR.seq 545
TcCPR.seq 554
AsCPR1.seq 631
CL1@0@5 Contigl.seq 637
GhCPR1.seq 634
GhCPR2.seq 634
LjCPR.seq 630
PcCPR.seq 623
MtCPR.seq 625
TcCPR.seq 634
AsCPR1.seq D: 706
CL1@@5 Contigl.seq E 712
GhCPR1.seq GS L 709
GhCPR2.seq G L 709
LjCPR.seq GS L) 705
PcCPR.seq € AlID! 698
MtCPR.seq cSHIDNESK 700
TcCPR.seq D; 709

NADPH binding

Figure 6 Alignment of the deduced amino acid sequence of AsCPR1 with CPR proteins from other plants. GhCPR1 (Gossypium hirsutum,
ACNS54324.1); GhCPR2 (Gossypium hirsutum, NP_001314398.2); LjCPR (Lotus japonicus, BAG68945.1); PcCPR (Petroselinum crispum,
AAB97737.1); MtCPR (Medicago truncatula, AES92306.1); TcCPR (Theobroma cacao, EOY31887.1)
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Figure 7 Phylogenetic analysis of AsCPR1 proteins
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Figure 8 Expression of recombinant AsCPR1. M: Marker; 1:
Lysate supernatant of E. coli cells without IPTG; 2: Lysate super-
natant of E. coli cells induced by IPTG; 3: Purified AsCPR1
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Figure 9 The reducing activity of AsCPR1 to cytochrome C
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