¢ 3% Chinese Traditional and Herbal Drugs 3£ 47 % 25 16 ] 2016 £ 8 A +2909 -

REMAEEE P4S0 L REEERM R ESEMERFOMN

T, FaE, APV, K
el k2 iR, idk 503 430070

# E:. BHM MIKE Poria cocos 17l H 41 €A 3 P4SO B JREE (CPR) LA, FHXTHIATEMERES . FiE  F
MARZ e s HE RS B, i RACE ¥ #3 24K% CPR JEH (PcCPR) 4, Jf PCR 15 EX] WAL K41 DNA ¥4, it
EWE B TR, SHZIE R A 2R (1 (K4S A0 HE4T 20 B, I-TASSER UL B (A =2 458, MEGA M S 1 RS
R RS IR ELHE (ORF) 1) cDNA 42K 2 514 bp (GenBank 55 KP768251), PcCPR [{1%:[A4H DNA 5292
bp (GenBank 5}y KP896487), & 4 MIET. 3 AMWET. HINGIY 732 N EREH, AN TR 81 147, 25H
A (pD 28539, AAREHIRAKED, EorwER, BARGHES AR, EOeM TR L, 5 7~22 T2 5E%R
HEERRIX ;. B 2 AN BSR4k, FAD. NADP (W45 & 07 A% B A = &5 A5 1A _LANARUT . [RIYEPE 4T 5
7N, PcCPR 541 1 CPR AN B T F 2B CPR.&EIE IIh MARZ v s B 75 3] PcCPR [, Sy itk — 51 5T PcCPR
BAH AR R LA

EHEIA: KR ARG PASO BN HHTRE: AWE R8T RACE

FESES: R282.12 MHERERD: A MEHS: 0253 - 2670(2016)16 - 2909 - 07

DOI: 10.7501/j.iss1.0253-2670.2016.16.023

Cloning and bioinformatics analysis of cytochrome P450 reductase gene in
Poria cocos

HE Hai, GUO Ji-yun, SHU Shao-hua, WANG Mo
Institute of Medicinal Plant, Huazhong Agricultural University, Wuhan 430070, China

Abstract: Objective To clone cytochrome P450 reductase (PcCPR) gene from Poria cocos and to characterize with bioinformatics methods.
Methods According to annotated transcriptome of P. cocos, the PcCCPR gene was cloned through RACE, and the genomic DNA sequence
was further obtained through PCR. The characteristics of the encoded protein were analyzed using bioinformatics, the 3D structure of the
protein was modeled with I-TASSER server, and phylogenetic tree of CPR was carried out with MEGA. Results The 2 514 bp full-length
c¢DNA sequence (GenBank Accession No. KP768251) and the 5 292 bp genomic DNA sequence (GenBank Accession No. KP896487) of
PcCPR was obtained, which contained four exons and three introns. PcCCPR encoded a protein with 732 amino acids. The protein was
predicted to be an unstable hydrophilic protein with calculated molecular weight of 81 147 and isoelectric point 5.39. PcCPR does not have a
signal peptide but has a transmembrane segment (aa residues 7 to 22), and it is anchored to endoplasmic reticulum. There are two flavin
binding domains and many predicted FAD and NADP binding sites, these sites are adjacent respectively at 3D structure level. The
homologous analysis indicates that PcCPR has a higher similarity with CPR from basidiomycetes than CPR from ascomycetes. Conclusion
The PcCPR was successfully cloned, which will provide a foundation for researches on PcCPR and PcCPR associated metabolic.
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JE&#); CPR 15 P450s [A] )L 1A% 3 2 P450s %Ak
I3 P B3k A BB, b 41, CPR & BE i) 411 (425 b5
AN 2D B A MR I, RE M
A G R 20 ) BT 3 S AR

K% Poria cocos (Schw.) Wolf f&—FiJi§ A B 7
EAERARHED ARFA T 5 FRAA R I i S R, SRE
F 7 '] ( Basidiomycetes ) % {L & F}
(Polyporaceae) Pl PREH R —MIEL 2y, 4
10%[1 2y (29 300 A JORHEC 7 h & R %,
BT T R e, CRAE L Al i 20T
IRZ HA B . Praab s Prid BREE 2 P mia e,
AT R T 0 A A

P450 Z: 5l 2Ry B A KRBT TG, W
CYP71AV]1 Z 5 EHENED Y. CYPSSD6 L
CYP72A154 ZHHERIADE . CYPT6AHL
Z 5SS R, 2R 2 R CYP ERIBE
G 72 =i A s, WESTR I FA
AP AAAENE CYP 2R, HEsR AL E
Z; HAHWHERELAREMEFEER CYP %
B, X AL CYP A SR I AED. Aas.
HEAb PR,

ARSI S0 IR SR AN Y S o,
TARZ v R BEEAE BAr — E 2R I AR A AT
FFAREH T 249 4> Unigene 4 CYP, HfEMZ A
L 7 A L R A7) A EL /R g AL N
L Il B i e 1 ol w2 = B o =B i =l
gEOL, JEI IR CPR (PcCPR) FERAHSC 41,
11t RACE (rapid-amplification of cDNA ends) $
ARy 11435] PcCPR JE[H ¢DNA 4, PCR 3 2%}
AR 4] DNA JPa1. ik AW B 2 05 550 d
PcCPR H:N S L4t a 1, % PcCPR FE[K Z)
REPEHLER M - M A IFFARE: CYP JEM Dhfig
RARHTARZE =05 () AW AR B E He A
1 MRl5RZE
11w

K% Poria cocos (Schw.) Wolf &% T- 2012 4}
H A28 o L B SrH R (s B 1 ), a4y &5
aifufG B aisigR. 28 CT, {E R M AR IRk
(PDA) LR35 7d, WERAT B 2244
1.2 Ak
1.2.1 BZIRARI IRZETEL 0 RNA RS HE ]
RNAiso Plus (Takara, Ki%) A, #EHT
FEAHE LB B T . K% DNA IR ECRH

CTAB .
1.2.2  PcCPR JEDN I v B AR 4R 25 1) e s 21 5K
PaI3 B ly CPR 2L [A ) Unigene #i RACE 5|
¥) CPR-31. CPR-32. CPR-51. CPR-52 (% 1),
3'RACE J7 "M i 4 i 3’'RACE Jrik, fiifH
PrimeScript I 1% strand ¢cDNA synthesis & il &
(Takara, Ki&), PL Qr 31 H#EHUIIE% & RNA
AT R ek, 5 EE 1 % cDNA P~ H
Tricine-EDTA #i% 10 f1f: >4 PCR #lfit. 3’RACE
% 1 % PCR MW AARFR: 0.2 umol/L dNTPs, 0.25
umol/L Qo> 0.25 pmol/L CPR-31, 1 U Ex Taq M,
1 uL cDNA #ihit, 20 uL A% . PCR F£)¥4 94 C.
5 min T4 E; 94 °C. 30s, 67 'C. 30s, 72 C.
2 min, FAMEHRBEKRER 1 C, 310 MEH
J5i oA 25 MR 94 °C. 30, 57 'C. 30s, 72 C.
2min P14, f2J5 0 72 °C 10 min #E . H:0 PCR
52 %A CPR-32. Qu5l#, LA 1 pL ik 20 %
M55 1 & PCR J“WIARN, M 66 CIHUGIEAT I
% PCR Jx .o PCR 7=4 ¥ FH i o] ik 51 &
(Axygen, B 91, TA soEi#:iE pMDIS-T
#A& (Takara, Ki%E), Ak Trans1-T1 E. coli &%
A (X4, dbaD. BT R PCR %
SE s PHPE AR .

5" RACE FIH] SMARTer RACR 5°/3"ik il &
(Clontech, HZAD, WK H U+ 14T 5° RACE ¥

F1 LB ERRISIY
Table 1 Primers used in this study
47 K (5—3)
CPR-31  GAATGTGGAGGAGGGTCAGGG
ACGATGCAAAGAACCCGTACC
GATTACGCCAAGCTTGACGACCGGCGACGGCGCTAATG

CPR-32
CPR-51
CPR-52  GATTACGCCAAGCTTCCGCATTGGACGGCCAAACACC
CCATGCTGAATGGAGATTCTGAC
GTTGATCCTGCGATCATTGTGG

ATGGCGTCGTCTTCGGACA

CPR-gl
CPR-g2
CPR-1
CPR-2  TCAGCTCCAGACATCGAGCA

Q' CCAGTGAGCAGAGTGACGAGGACTCGAGCTCAAG-

CTTTTTTTTTTTTTITTTT
Qo* CCAGTGAGCAGAGTGACG
Q’ GAGGACTCGAGCTCAAGC

BT 5 % SCHk R

*Primers’ sequences from reference'®
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[, ARBIAHNIR S —HE cDNA. MR G B
4344 FH 5 14 CPR-51.CPR-52 43 il EAT 56 1 & PCR
FIHAH 2 % PCR. PCR #REIL, In-Fusion
yifE % pRACE B4R, #efb. Wik PCR S 3¢
W, BHPER I .

4 3° RACE K& 5° RACE Wl Pt 45 K e it 5
¥ CPR-1. CPR-2, PCR JfMllFFseit. I 4
Bl AR ISE AL B 4k B PcCPR JE[A
&, e ENFdts19 CPR-gl. CPR-g2. LA
UK % DNA N, Sl PcCPR LY. PCR
A %: #F GC buffer I A 0.4 pmol/L dNTPs, 0.2
pmol/L CPR-gl, 0.2 umol/L CPR-g2, 1.5 U LA Taq
Wi, 1 pL DNA Bk, 325 pL AR . RNFERF: 95
CHALNE 1 min; 98 'CAZME 20's; 57 ‘CiBK 30 s;
68 ‘CHEAH 7 min, HAEMERIEEAEIA N 10 55 Sk
35 MM, JE N 72 “C RV 15 min.

1.2.3  PcCPR K M f5 Bz o0 A
DNAMAN 8 /5t 3°Hi1 5° RACE 13 21 3L K 7471
WATPHE, 1923EK 4K mRNA JP51. I NCBI
BlastX LLXS, LARfiE 32114 PcCPR J: [, JF45 2]
HIPBIAEEAE (ORF). FJi] DNAMAN 8 #1152
PcCPR A IEIRITH. M GenBank LR
CPR & (1741, 1M MAFFT v7, {EERINSHC R
PP A 2 B, L 8 R MEGA 6 #E17 R 48
KB M. AL (Neighbor-Joining, NJ),
Poisson HLRRY R RS W, W AT EEVEAE ]
Bootstrap, F& 1000 XIEATHAE .

FIH GSDS 2.0(Gene Structure Display Server,
http://gsds.cbi.pku.edu.cn/) 7E 2 5 T PcCPR 13 Al
gt . i ExPASy-ProtParam tool Chttp://web.
expasy.org/protparam/) 73 #H1 PcCPR 45 [ [ 3 A HL
5, N H] ExPASy-ProtScale Chttp://web.expasy.
org/protscale/ ) 73 B Hx 1 )5t 28 Kk 1R 1) 5% i /K P
PcCPR 4 [ Jitf5 5 KPR H] SignalP 4.1 server
(http://www.cbs.dtu.dk/services/SignalP/); 15 B [X Fil
KA TMHMM Server v. 2.0 Chttp://www.cbs.dtu.
dk/services/ TMHMM/); £ 11 MV 2 e 5 A7 P00 1)K FH
ProtComp v. 9.0 (http:/linux1.softberry. com/berry.phtml?
topic=protcompan&group=programs&subgroup=proloc)
47 . N H I-TASSER (http://zhanglab.ccmb.med.
umich.edw/I-TASSER/) AT 8 T =il W H]
NCBI [ CDD (Conserved Domain Database) %
J% (http://www.ncbi.nlm.nih.gov/Structure/cdd/wrpsb.

cgi) BT H IR ST 45 R4 AT
2 ERE55R
2.1 PcCPR EFMTIE

) AR %5 i 56 A 50 s h 3 B¢ 8 cytochrome
P450 oxidoreductase [1] Unigene JT4I A& 1154
47 3> RACE J2 5 RACE, %3 LA 1. 3° RACE
351 1 647 bp %4 17 bp Poly (A) JEBIFH; 5
RACE 3% 1 002 bp /741, 1l DNAMAN ${#:43
F] 2 514 bp MFEEF 4K mRNA 741, 8k L84
K751 PCR MFEGUF 1A . 8L Blast A0 #4324
CPR JE[H 341, JR#H A4 4 PcCPR. FIHI 4 &5 H
5 [ o 2 HLIA N B vy B 1 R 28 o £ 355 77 1R R
MD-104 SS10 [5EPE 2 7 45 sk 5 1 )4 1545
#5292 bp [¥] PcCPR JEF [f15E K41 DNA 751 (
1-D). ¥ PcCPR JE[X[) mRNA JIE[K4 DNA 5
HIFRAZ A Genbank, 3kf3 Genbank %3573l A
KP768251. KP896487. FIff] GSDS 2.0 74k T.H4)
T PcCPR BER 454y, Wikl 2 fos, HASH 4 MM
T 3MWET. PcCPR FHEHIE 2 199 bp HI4ifiE X
(CDS), %ifith 732 N FEM: 4 80 bp 11 5744w
X (5°UTR). 218 bp i) 3> EgwiL[X. (3° UTR).
2.2 PcCPR EBEAKMEFRIM

FIFH e 153/ PcCPR mRNA J¥41, #Hi%43
# PcCPR 2 MR T4 . 18 H ExPASy-ProtParam
tool Tilll PcCPR WYL, W& 2. T AN

Ml 1 2 Ml 3 4 M2 1 2 M2 3 4
5 000 bp
2000 bp 5000 bp : 888 EP
2000 bp 3000 bp 750 bp

1000 bp 2 000 bp S0t

1000 b 750 bp 1500 bp P
750 b 500 bp 1000 bp 250 bp
i 250 bp 750 bp 100 bp

500 bp

250 bp
100 bp

500 bp

250 bp
100 bp

100 bp

A-PcCPR J£[K] 3’ RACE  B-PcCPR J[H 5° RACE  C-PcCPR JE&[A]
AKP 1 D-PcCPR J:[FZ] DNA §°3  MI1. M2-Marker, 1. 2-
3’RACE 3 1. 2 %74, 3. 4-5 RACE % 1. 2 5774

A-3> RACE product of PcCPR B-5" RACE product of PcCPR
C-CDS amplification of PcCPR D-genomic DNA amplification
M1, M2-Marker 1, 2-first and second round product of 3> RACE
3, 4-first and second round product of 5’RACE

El1 PcCPR ERY =1 iikER
Fig. 1 Agarose gel electrophoretic analysis of PCR products
of PcCPR gene



©2912 - ¢ 3% Chinese Traditional and Herbal Drugs 3£ 47 % 25 16 ] 2016 £ 8 A
CPR B B = —
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Legend:
CDS s UTR == Intron I Upstream/Downstream

2 PcCPR EF %
Fig.2 Gene structure of PcCPR gene

AT 4370 81 147 AR, S5 (pD 4y 5.39,
AfeE REL (D 40.02, ~“F¥4EiK P (grand average of
hydropathy, GRAVY) 4-0337. 4l LHE X, A~
FeE R30 (Instability index, 1D {H AT 40 I, &
TRMAATEE, /NT 40 BAFE HE 1 GRAVY {HiE
Flh—2~2, IHMERVIEAAGUKEH, AEEY]
JeKEEH. K, PcCPR ﬁfﬁﬁiﬁﬁ%mﬁ“iﬁ I
4, FIH ProtScale T H I ([ —2e 4544 ESEEK
P, fEHERAR Hphob./Kyte & Doolittle F5/5$] 4>
% R/ (window size) 49, LML (linear
weight variation modeD). MTMZER (& 3D AI%l,
PcCPR 14451 b, ZHXIRIRAT /B 1, B
Wioesk P, Ha5 15 ExPASy-ProtParam tool il 4k &

—8 Hrb, 1A B R E  3.122, Bk
0 2 195 AL A AR AE-2.967, /KRR,

%2 PcCPR BRI
Table 2 Predicted physicochemical properties of PcCPR

AL SR AR T & 51
FIERREU A 732
AR 4> i 81 147
pl 5.39
HOR AT LS (Asp+Glw) /4 101
EH RIS (Arg+Lys) /> 82
6]\?"5( C3615H5645N97701097SZS
Il 40.02
GRAVY -0.337
el 2% (AD 82.21
4
3 I‘
2 ” I
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Fig. 3

amino acid sequence of PcCPR

Predicted hydrophobicity/hydrophilicity of the

2.3 PcCPR {ESBATMN

i H7E 2k 1. 2 SignalP 4.1 server Tilill PcCPR
()N i fE 5 ik, EHEGAS BscE, ol 45 R an
Bl 4 PJrome WSS KB oR, 7255 18 7 2 IR A 5
1 C A R BIYIAL 2 1 /0 {8, raw cleavage
site score) 0.325, R & H AJ GEAE AL E D) H] s
MK S 70 (0.627, 15 5 K73 H, signal peptide
score) fEER 1 A2 KR, WA 1~17 T2 1R
(25 S J3Eh 0.387; JUTF¥)4r CfHY S 4
EHAT X RERAG M Y 70 (combined cleavage
site score) I KAEHS 18 Az LR, 4 0.342. X
W1~ 17 ALz R S S H Kd K Y 3R AL
SEW RS D 40 {H (discrimination score) A
0.360, /NT#eE BfH 0.500. Bk, Tl PcCPR
AEHE SR, SHEA IR EE HAR
HA5 5 T RE
2.4 PcCPR BEFEX

1§ TMHMM Server v. 2.0 Tl PcCPR [ i
X, g4 (& 5) KW PcCPR A — Bt IR TE X,

1.0 — C/f
0.8 — SHMH
‘ Y M
- 0.6/ IHE
A~ 0.4 o
0.2 —\
0.0 1IN T H T

0 10 20 30 40 50 60 70
{7 55./bp

4 PcCPR {FSRATM
Fig. 4 Signal peptide prediction of PcCPR
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Fig. 5 Transmembrane helices prediction of PcCPR
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BV FI S 7~22 L2315 1 5 1~6 AL FE 1R
FEMEN, 55 23~732 & FERRAEEAMI .
2.5 PcCPR iF 4 B E S T
ProtComp 9.0 J&—F &5 & 2 FhJ7 o0 i (AT
VA0 5 A7 T R KA o T8 TS B T 4 i
SEN RIS, R A 10 22T 8 R
LocDB; 1% FE &t 12 b B ) BRASHEN 2 A2 1)
wEE R, WEIRDN 5 204 R
(PotLocDB); K& TR0 [0 £ 3 A7 UM K3 173 Wil 5 SC
43 3 431 Neural Nets 70H 5 &1 751 5 50k 22
TR AR AR TS AT 2 S A B R 5
Pentamers 73 ; )i, XX 4 W72 AT IAUS
1321534 10 43 IR 2445 3 (Integral ). % PcCPR
{4 FH ProtComp 9.0 HEAT V.41 i fo7 i, &5 R ank
3 FivR. TS KRN, PcCPR Mg AT A M L,
HR AT e 4T 3 85 Redem, h 9.90.
%3 PcCPR LZHREELL TN
Table 3 Sub-cellular location prediction of PcCPR

T 4 pagich
- LocDB PotLocDB Neural Nets Pentamers Integral
4 A% 0.0 0.0 0.23 0.00 0.02
JHpE 0.0 0.0 0.37 0.00 0.6
Jfa 4k 0.0 0.0 0.20 0.00 0.00
05t 0.0 0.0 0.31 0.00 0.01
ESY KN 0.0 0.0 1.11 0.17 0.00
P A 10.0 3.0 0.19 3.20 9.90
HERMYEA 0.0 0.0 0.19 0.00 0.01
PEAITEZIN 0.0 0.0 0.14 0.00 0.00
TR AR 0.0 0.0 0.02 0.29 0.00
il 0.0 0.0 0.25 0.00 0.00

2.6 PcCPR =R EE#tEH

I-TASSER & — 3 8 1 iRy 2 45 46 Je Dy g Pt 4k
PF, ReFI R AR R ARSI H s e = a0
F A 3D 45k, A I-TASSER % PcCPR 15 2 45
FREAT BT, AR5 A A Swiss-PdbViewer
4.1.0 A EA . B 25 Rkl 6 Bz, PeCPR
TR PR A% 1) 45 F DA R TG 0000 35 1 2 3 o AR T
MY PDB £d e P BRI BE (2bf4A) . H K

1 12 250
Query seq.

FAD binding p9cket 4

. (ljalA. 1tlIA) CPR & A 45 HIAHLUE &
2.7 PcCPR {RSFEEMIE 53 #7

PcCPR IR ST 45 R 38 43 B T AE A NCBI H (1)
CDD #JEFE (Conserved Domain Database), %5
WKl 7 Pris. %A N s 65~208 25 NADPH
M) FMN I8 J5 8 2% (FMIN_red superfamily )
BARTAILL, 5 264~731 MEILIRK C sl L
AL AL R A R B K % ( FNR like
superfamily) £ FILRSFAHIL: JBT Cys) 2RI
Ho &R 78, PcCPR B 264~731 fAAH
817 NADPH cytochrome p450 reductase (CYPOR)
PRSI, AR BRI I S 24> FAD 45547 £
NADP Z5547 05 AL FE LS.

’ & . - 2
.4’ - :

(
e
QN

>

ﬂ

e

6 [ZFA I-TASSER ##l PcCPR &H = 444
Fig. 6 Predicted three-dimensional structure of PcCPR
with I-TASSER
2.8 PcCPR Gk D #

M Genbank 1 FEAF ;A FIIELERT] 18 4%
CPR HEATTH, LASRTR AL PN IR 741 o A H]
BioEdit 7 X PcCPR & [ 5 HAb A Fh i (1 34T [R5 R
AT R (R 4), PcCPR @HIRTFH S A E THF
P TSR B . LA, BRI
I HARBL R e, ARAE 23008 91%. 87% 86%:;
FEa—3ME N 82%. 79%M 76%; 15 S MhidE . 24%H
W BESE T HEBE 1Y) CPR R A ARLBE A R AR
54%~60%, J7HI—EMER 37%~44%; SR A
%E’Jﬂﬁmﬁﬁﬁﬁifmﬁz 49%, —BEN 32%. XX

0 45 A7 5IM# F MAFFT S FEHAT 2 P 51 Hx
ﬁﬁﬁ MEGA &, XH NI VEMWERGEKEW . 45
s (B 8), PcCPR 5 R & R ik

)

7B
~ /’/VA&)
g

NADP binding pocket A

Specific hits

Superfanilies | FMN_red superfamily | \

37 50, 62, 73
h A A k
0y A A WY
Catalytic residues & A Y
FAD binding motif
phosphate blndmﬁ motif A% i
Beta-alpha-beta structure motif Ak

FNR_like superfamily I

Multi-domains

7 PcCPRRFEMF AT
Fig.7 Conserved domain prediction of PcCPR
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%4 PcCPR 5FEHEE CPR EHFF|—BUIERAMIE
Table 4 Identities and similarities between PcCPR and CPR proteins from different fungi

LIED ISR JPH— 50/ % JFBIAHABLE /Yo
K% Poria cocos KP768251 — —
TR B HER Phanerochaete chrysosporium Q9HDG2.1 82 91
SILFHT W Heterobasidion irregular XP_009545907.1 79 87
EYIHEE Stereum hirsutum XP_007304804.1 76 86
Wi Aspergillus niger A2QS05.1 44 59
BB Aspergillus nidulans Q5BFT5.1 44 59
W Hh#E Aspergillus fumigatus Q4WM67.1 44 59
KA Botrytis cinerea CAE76653.1 43 60
K% Aspergillus oryzae Q2UHA7.1 43 59
T 7T Aspergillus terreus QOCMMO.1 43 59
IR W Magnaporthe oryzae ELQ61488.1 43 58
Wi Cordyceps militaris XP_006671968.1 42 59
ARG IIE Fusarium graminearum ESU16412.1 42 59
HUBENK R Neurospora crassa EAA35207.1 42 59
HIKARSE Trichoderma reesei XP_006962366.1 41 59
HWHRLLI% B, Candida maltosa P50126.1 38 57
P 2 5): Candida tropicalis P37201.1 38 56
BRI EE D) Saccharomyces cerevisiae P16603.3 38 55
LR Schizosaccharomyces pombe P36587.1 37 54
FLFEMANE Dictyostelium discoideum XP_646400.1 32 49

A (XP_006962366.1)
B@&E (XP_006671968.1)
RERIIH (ESUL6412.1)

HURE KT (EAA35207.1)
FAETE (ELQ61488.1)
S L (CAE76653.1)
JH A (Q4WM67.1)
HHRE (A2QS05.1)
HiLHA (QSBFTS.D
Kl (QQUHAT.1)
Ei Hh# (QOCMMO.1)
ZU5HEERE (P36587.1)
R RE (P16603.3)

E 2 R 2 RE (P50126.1)
P 2R (P37201.1)

KA (KP768251)
’_CEE‘T@J;&%F%E%T (QYHDG2.1)

0.1
8 AFEEECPREARFAEXRAR

Fig. 8 Phylogenetic relationships among CPR proteins from
different fungi

FRCRER R I, [N 55 2 Bl 7R fL 4R
T BWEREN 3. X5 ENR I
B, REHHEMRBEREFRE T 2 LW H

\_‘:%mﬁrﬂ (XP_007304804.1)
FALSFT I (XP_009545907.1)

TP (XP_646400.1)

(Polyporales); I Ji P4 2 W J& T~ 21 %5 H (Russulales) .
AL, FLERE CPR SRR R Hap A
éﬁo
3 g

TEEAZ AR, CPR & M — 0 75 (1 v ) 44
WHREM, & P450s EEA KM, M)EH
WHZ 5 T AUk 2 E2AR0ERSE, 8
il LA RS OA T WF 9T 4R 5 . CPR JE K L AE VF 2 54
T TRk rORE IR, T AR 220K B AN AT B
JEUE N S A D AR E Y, PeCPR S
AT 1 A DL 4

KB NARZ g PecCPR L[, JEA
cDNA 4K 2 514 bp, H-r 2 199 bp 14 ih [X. & it
732 AN FER, AR R R R Y CPR (R PE
3= il BT VA g S N ol N1 A 7 NN B - PN
FERFH 5 292 bp, PcCPR K] [ 25 ¥y 15 38 1)
T b B AR B R WAL, 8 3 A T
50y 5 B 3% B AR 1R bk MD-104 SS10 1) /5 18 5
725 5% Loy A, SRR LS IR e 41— 35 o
93.56%, MD-104 SS10 B A3 K 37 51K 5 386 fn 115
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¥4

Chinese Traditional and Herbal Drugs

F47% F163# 20168 A *2915 -

4y 1 i K 81 147, PI K 5.39 (AR 8 k517K
wHH. mAAAEWEN, BARAE 5
BEo HRAMIEE 7~22 {7 25 IR A T Ay 5 L 1%
X5 1 A R B T 22 N EIERA
s R X 1R 5 AR, R, S AR A T
P I, 31X — s 1) CPR & A IR e A 45
— 3 HWFFUR X E A2 P450s DhReh & 7
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AR E R G VAR R IR SR (ferredoxin
NADP oxidoreductase, FNR) MZ L FAHMLL, FH
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D25 W55 22 50N R ) CPR JE RS2 i 2 AN 43 9 i
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A3 1M 5 JA — 80>
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