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active-center. The open reading frame (ORF) of ¢yp27cl produced artificially was inserted into pMD18-T, which was named
pMD-cyp27ci. The ORF of cyp27cl was amplified by PCR using the modified plasmids as templates, and subsequently insert-
ed into pcDNA™ 3.1 to construct pcDNA-cyp27c] eukaryotic expression vector. The 293T cells were transiently transfected
with pcDNA-cyp27c] and empty vector pcDNA | respectively. After 48 hours, the cells were collected. The mitochondria were
extracted, and the protein concentration was determined by Bradford method. The 1 g mitochondria were used for 12% sodi-
um dodecyl sulphate-polyacrylamide gel electrophoresis (SDS-PAGE) separation. Herein, myc antibody was used to estimate
the expression of recombinant CYP27C1 in 293T cells. The expression level of ¢yp27cl in adult chicken was detected by real-
time fluorescence quantitative PCR. The physicochemical properties of CYP27C1 were analyzed by bioinformatics, and its
subcellular localization was predicted. The structure characteristics and key amino acids involved in identifying and binding
substrate (25-OH D, ) were confirmed by homology modeling, molecular docking and multi-sequence homology alignment.

™3 1. The expression tag myc-His was suc-

The results showed that encoding sequence of 1 608 bp was inserted into pcDNA
cessfully fused at the 3’end. A specific band with a relative molecular weight of 58 000 was detected in the mitochondria of
293T cells expressing recombinant CYP27C1-mycHis. The results of real-time fluorescence quantitative PCR showed that
cyp27cl gene was expressed in liver, kidney, chest muscle, thigh, small intestine, thymus, spleen, adrenal gland, testicles
and ovary. And mRNA expression levels displayed tissue variability. The ¢yp27cl encoded a mitochondrial cytochrome P450
composed by 536 amino acids. The N-terminal of mature protein started at V62. The alpha-helixes and beta-sheets accounted
for 49. 15% and 5. 90% of mature protein, respectively. CYP27C1 protein had a typical open tertiary structure similar to other
mitochondrial cytochrome P450. The results of molecular docking and multi-sequence homology alignment indicated that C482
and R135 formed strong hydrogen bonds with heme. A136 and K83 were key amino acids recognizing 25-OH D3. L343 and
D347 in the active centers were key amino acids interacting 25-OH Dj. In this study, the CYP27C1 eukaryotic expression vec-
tor is successfully constructed, and CYP27C1 is expressed in 293T cells. The tertiary structure and the key amino acids in-

volved in binding and recognizing the substrate are determined. These results provide a basis for further study on the struc-

ture, function and catalytic mechanism of CYP27CI.
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j(%*?qla%_]‘( Escherichia coli) DH5«a A7 S Y0 . DNA
marker I, 04 B U505 E B B A Y18 R A R SR A
F);KOD FX = ff B DNA RAW, WA RS (-
1) LEW R A BRI 5 BRI DD Not T Kpn
I, H =AY TR REARBRA F) s Mye /)N UL T f
ok BRI ALY (HRP) BRic i L 2E P/ R
FERRE M (1gG) , 1 H FHE 2 RAEWHEARARA
AW (HERE R .77 % K ) . DMEM ( Dulbecco” s
modified Eagle’ s medium ) = 5 75 3 ) H 228k &
THERBHE () A R w5 16 46 103, 18 H #T VLR
oA W B B A BR 23 7] 5 Servicebio ®  RT First
Strand ¢DNA Synthesis Kit, 2 x SYBR Green qPCR
Master Mix, W4 [ 2% 730 38 4 /R A W) BB FR A #
293T Ziififl .pc DNA™3.1/myc-His(-) A, H2EH e
S RAT ; HAH AT an G A gh = Y R
HBE(Tris) JRAEZBE IR TERE NV, N -0 H LR
IR ( Bis) | 3 B FR &% (AP) | - % B il iR 44
(SDS) \PUH! 3 2, — Jf¢ (TEMED ) 45 35}y 43 Hr 41, )
A E R 2GR R A,

1.2 EEESERREZREHENHE

F4E GenBank 2L HYJE K 7 51 (B 5% 5. XM _
422077.2) S X, A IE A cyp27cl BT 15 2 HE
(ORF) , A T A9 T/ ( i) B An A B2 7%
ORF #fi A 7e P2 AR (pMD18-T 214 ) | IF-H5 % M iy
2R pMD-cyp27cl , 0 7 Bk IE 8 J& T°-20 C {47
.

DL BT ki pMD-cyp27cl R 85 Mg, & iF 51
(cyp27cl F1:5-ATAAGAATGCGGCCGCAATGTCTT-
TCCTCACGCGAGTTCTTGAATCCG-3"; ¢yp27¢1 R1;
5"-CGGGGTACCTTTTCTGTCAGAAAATCTCACATT-
GATGGAGCCTCC-3") ,fE1E[1] F1 51418 ATG i 5
BRI DI 25 Noe T (H N RIZebriE) , T
Not 1 R4 8 AHgHE, O 1 ki, fE 5 X ATG
BIZIT 158 A (HRMASFRERRITE ) o TEGMASIX
1 35| A Kpn 1785, IF 2548 TGA 4 cyp27¢l 1Y
ORF #fi A pc DNA™3.1/myc-His (-) A i Not 1/
Kpn 1,0t eyp27cl WIS IX AL A T 2041 myc-
His Fik 4528, LK TGA £ 1L #11%, H KOD
FX AR EEH 1 cyp27c] IRASIX, 2 WL B C
il R R B, Jr e fe ALY 4 IR K RE S 55 °C
Hi 30 MEFR, ¥ PCR 729148 1% BRlRHEBERE
VKIr B e DRI H i 2% . Not 1 Kpn 1T

il XU L] S BE R, I DNA R BERIZS 844, T 37 C
SN 6 ho KU EEAL B cyp27c] F#EE AR B XU H)
PRI T4 DNA % $2 B 3% 52 O N %, I v 2 iR
UL RECH] . RS SO IR EE AL E. coli DH5a
JRZAS, T 37 CARKMHR, PRk s w %,
519 eyp27cl F1 .cyp27¢1 R1 J KOD FX SR A
[ N O S A il BN 2 A A LA G i
DNA W5, W55 [ 9y #8514, 280 le Xt s
I 1A 0 SR T 20 C AR
1.3 293T HRaLEFRANEE L

293T 4l iy 46 35 F 7 52 9 = O A7, 55 R 45
K DMEM 58 4 55 97 3 (% 10% fit 48 13, 100
U/mli5 25 2 M 100 g¢/ml4E5E %), J 32 il 37
C,CO,FEHUN 5%, 293T 40l Yy . 55 YL piks
MR T 10 em L ,%%‘?ﬁ&‘,ﬁ@ﬁ*ﬁ%ﬁjﬂ
70% ~80% KN W] #4756 44, 43 5l F peDNA-cyp27cl |
25K peDNA WA 56 YL 293 T 4, 5 Yeia 7] FH £k
PER Z G (PEL) HEA S Wt 45 F g 5
B 5% 48 h( R FRIRE N 37 °C, CO, TR HUN 5%)
AN
14 EHRBREEET

FH Tris-HCI(pH {H8 7.4) 237 51k 1.3 WEER
A PR (VKR TAE S s+815 5 s, 2520 1K)
J& B0 (3000 g,4 °C) & B, TTVE M Tris-Cl
(pH {HH 7.4) B, T I 09 2 F Bradford
Pio W1 pg BOAFMEGH T+ SRR N-R N
A7 T 2 U5 8 L K ( SDS-PAGE) 7385, TE4 L B B %
WRIEATAE S BTk,
1.5 cyp27¢1 EERFTIES

H 100 mg 2 H #HE/ HEXS (75 R XS, 1 A
DOPTT A S8 o &0 ) I VB BRAL M UL
B /N BB R SR BRI AR T B
Sl T ml RNA $2 B, 5843 0F B I 25 0
(12 000 r/min, 10 min), FPCHE, A EIFEW P IIA
250 wl =L, AIHEAE TEIRTHE 3 min, 5
L>(4 °C,12 000 r/min, 10 min) . ¥ _EVEFRE#F] 1
ANET B DA T A 0. 8 4 A B Y S T I TOC B
RNA, H 75% £ BB UL 3E , 15 Water Nuclease-
Free /4% RNA , 85 F Nanodrop 2000 5illl RNA iy
W 4l 218 Servicebio ® RT First Strand ¢cDNA
Synthesis Kit T IH = IE ) 30t s 53 S Ak 3R B R
SRFEFF, & M cDNA, 4% M 2 xSYBR Green qPCR
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Master Mix ( None ROX) i) & 5 Bl L] PCR 2
N, e JE AL, 2t PCR PG FRIT .95 C Ml
A5 10 min;95 CAEPE 15 5,60 CiR 2k 30 5,40 MF
565 C—95 °C, B THE 0.5 CRE 1 WNES .
qPCR P cyp27cl SR/ IR cyp27¢l F2,5'-
TCGTGGCAGGAATACAGAGA-3"; c¢yp27¢1 R2, 5'-
ACTGCCACATCTTTGGGTTT-3", qPCR ¥ 3% actin 1)
519 )% 31 : actinF, 5'-CTGACTGACCGCGTTACTCC-
3';  actinR, 5'-TTGCACATACCGGAGCCATT-3’,
ACt=cyp27cl W) Ct {5 - actin W) Ct {H, R
BT 270005 TR TR 27000/ FFREA Y
22 SO FR A S S B IF) LR RS
1.6 cyp27cl BERAREMERFEST

cyp27cl FEPR it 1) 25 11 T — 2L 4544 ] BioEdit
BAFFEAT 8T, FIAEZE M) expasy [ protparam T2 /¥
(http ://web.expasy. org/ protparam/ ) 43§ £& [ J5i i¥)
AR 43— T R4

FHTEZ KA TargetP-1.1 T I 2 [ 53 9 30 44 AL
SENL, K CYP27C1 B IETR P31 (fasta #%30) , ik
$£“Non-plant” , 252751, Fl PPM 3.0 #X{FAEL T
£ 7 AR i i A P 51 ( Membrane insertion  se-
quences, MIS) , HAA& B . Hf SWISS-MODEL 7E £& il
W AT 51 1 =R 54— T 8 pdb XF—7E OPM
W3 ERE PPM RS 75 3.0, B AN pdb SO i
W, RS ClustalX2 1447547 22 87 51 1 ] P57
FEXT, 733 CYP27CT 5 2R A2 i (53R P450 1Y
MIS J¥31 225

HF X W IE A 5 eyp27b] (B %5 NM _
213995.1) ,/INF eyp27b1 (%8555 . NM_010009) , A
eyp27b1 (55 : NM_000785.3) \cyp27al (&35,
NM_000784.4) . cypl1b2 (% 5% 5. NM _000498) |
cypllal (555 :NM_000781.3) , K K cyp24al (%
45 :NM_201635.3) ,

FH ClustalX #4722 F7 51 U, 23 B 3 PR A 5319
ORI , B AN R L I B P 41 i
TE 1A SCAR ST N AT IFRR T, #iifi File—Load Se-
qunce—YEFE T 5 SO (1% 24> FASTA &80 7
§1]) —Aignment—Do Complete Alignment — % H.aln
RS, TS BIROCR AR 18 F, ] DnaMan
YER, 26 B . ¥TFF DnaMan J 4K K 5 5 File—
Open special—>Multiple Alignment— 5 2% 4 “ . aln” 1Y
X AH—Options—> Preferences— 1% B 250, % i KM%

B2 98 . KR 05 i File — Output — Graphic ( EMF)
File—> A7 E&

# % SWISS-MODEL J¥ %] J# & B, Kk K
CYP24A1(3k9v.2.A) 53 CYP27C1 FyAHALBE Fiermr
RILTR T 5 AL 35 33%, LA K Bl CYP24A1
MR IEAT ) R AR, 72 SWISS-MODEL M3 (http://
swissmodel.expasy.org/) [ Hil] CYP27C1 HY =4 4%
14 , | Ramachandran Plot PG =R R e T,

I3 X # (docking ) J5 . Autodock-tools 4.2
XFEz, Z AR Bk BB CYP27CT (pdb) , BLiA K
1L 4T % ( pubchemCID; 455658 ) . 25-%% % 4k 4 % D,
(pubchemCID ; 88810851) , T #K dif 3¢, il i open
babel GUL # 17 #% =X % 4, 15 2| pdb 3, ¥
CYP27C1 51l 21 % X 4%, f- A7 pdb SCHF, S8 J5 FH It
pdb ¥ Z R SRR 25- 2 54k 2 D, IEFT R,
Xt 50 Uk, BEBCELAT e IS A R IR 2 IR S 220y
Wro A3 TRHELS SR pyMOL 467 il AL 20T

2 ZER55HT

2.1 cyp27cl ERRIEHBEMEE

LA pMD18-cyp27cl # M R M, 7415 1) PCR
FEMIR RGN E] K /N A1 600 bp B —Z5HE TR L
1, K VIR D DNA F B A as 25 51 Not
[ Kpn T SUEGY) SR )5 4 SURG Y 77 ) 2 L TK A3 15
B BB A TR S BT 2 5 R R i)
JE ) DNA Fr B el — R R R ORI i
PP B AL KT 1 E. coli DHS o JEZ 25,
T BV PCR Uik BH P 3 e, S Pk th 9 A>3 e, O
VEH 4 AN PHE R, PEOLIE 3, BEEPkBE 2 AN BH M
i R SR A I, o R G SR A T X AT, S R
TR 5 A HAE 3/ ARl A T 2K myc-his b5
2 PELE 4,

2000 bp

1000 bp
750 bp

500 bp

250 bp
100 bp

M :DNA marker DL 2000;1~3:cyp27cl ) PCR =4,

1 cyp27c1 PCR F=H10 1 %I BEHE B AR BB ik 45 R

Fig.1 Results of 1% agarose gel electrophoresis of PCR prod-
ucts of cyp27cl
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4500 bp

3000 bp
2000 bp

1 200 bp
800 bp
500 bp

200 bp

M :DNA marker II;1:cyp27c¢1 HIEEVI =4 ;2 pcDNA3. 1 RO EED] 7=

L7

2 cyp27cl F1 pcDNA3.1 EBYIF=4IH 1 %3RBEHE BERR FR ik 45 3R

Fig.2 Results of 1% agarose gel electrophoresis of digested
products of cyp27cl and pcDNA3.1

M1 2 3 45 6 7 8 9

4500 bp
3000 bp
2000 bp
1 200 bp

800 bp

500 bp

M: DNA marker Il ; 1~9. ¢yp27cI ) PCR 7=4),

3 cyp27cl PCR F=HI1H) 1 %IRAEHE SRR FR K 45 R

Fig.3 Results of 1% agarose gel electrophoresis of PCR prod-
ucts of cyp27cl

pcDNA-CYP27C1
CYP27C1

pcDNA-CYP27C1
CYP27C1

pcDNA-CYP27C1
CYP27C1

pcDNA-CYP27C1
CYP27C1

pcDNA-CYP27C1
CYP27C1

pcDNA-CYP27C1
CYP27C1

pcDNA-CYP27C1
CYP27C1

PcDNA-CYP27C1
CYP27C1

pcDNA-CYP27C1

MSFLTRVLESERTYFQHALFVSRFHQAPGLSGSQSLEVRSGAENKAARPGELLEPSPQLG
MSFLTRVLESERTYFQHALFVSRFHQAPGLSGSQSLEVRSGAENK AARPGELLEPSPQLG

RVKSLHEMPGPNTLYNLY EFFWKDGFGRIHEIQQKHTQEYGKIFKSHFGPQFVVSIADRD
RVKSLHEMPGPNTLYNLY EFF WKDGFGRIHEIQQKHTQEYGKIFKSHFGPQFVVSIADRD

sk ok sk sk ok ok

MVAQVLRSEGRAPQRANMESWQEYRDLRGRATGLISAEGEQWLKMRSVLRQKILKPKDVA
MVAQVLRSEGRAPQRANMESWQEYRDLRGRATGLISAEGEQWLKMRSVLRQKILKPKDVA

VYSGGVNEVITDLIKRIY TLRSQEEDGETVTNVNNLFFKYSMEGVATILY ECRLGCLENN
VYSGGVNEVITDLIKRIY TLRSQEEDGETVTNVNNLFFKYSMEGVATILYECRLGCLENN

VPQQTVEYIEALELMFSMFKTTMYAGAIPRWLRPFIPKPWREFCRSWDGLFKFSQIHVDN
VPQQTVEYIEALELMFSMFKTTMYAGAIPRWLRPFIPKPWREFCRSWDGLFKFSQIHVDN

KLKSIQSQLDQGEEVNGGLLTYLLVSKELTLEEITYANMTEMLLAGVDTTSFTLSWAIYML
KLKSIQSQLDQGEEVNGGLLTYLLVSKELTLEEITYANMTEMLLAGVDTTSFTLSWAIYML

AKHPEVQQRVYEEINKLGKDQAPVARDVPKLPLIRAVLKETLRLYPVLPGNGRVTQKDL
AKHPEVQQRVYEEIINKLGKDQAPVARDVPKLPLIRAVLKETLRLYPVLPGNGRVTQKDL

VVGGYLIPKGTQLALCHY TTSY SEENFPMANEFRPERWLRKDNLDRVDNFGSIPFGYGIR
VVGGYLIPKGTQLALCHYTTSYSEENFPMANEFRPERWLRKDNLDRVDNFGSIPFGY GIR

SCIGKRVAELEIHLALIQLLQNFEIKISPKTAPVHAK THGLLTPGGSINVRFSDRKKLGP
SCIGKRVAELEIHLALIQLLQNFEIKISPKTAPVHAKTHGLLTPGGSINVRFSDRK----

CYP27C1
pCDNA-CYP27C 1 EQKLISEEDLNSAVDHHHHHH
CYP27C1 --Mye-Tag --- His Tag

* FIRF I — B B

B 4 pcDNA-CYP27C1 S EBF Itk 4L R
Fig.4 Amino acid sequence alignment of pcDNA-CYP27C1

2.2 Western blot ¥l & 2H & 5 i 7E 293T 4HhE

4 2 F IR B BT A E 2 12% SDS-PAGE
BT , VL mye PUAVE—PT#EAT Western blot, 255
FEH L AE T 2H 23K 293 4 2Rk 44tk I 3 AH XoF
TR 258 000/ R 45417, 5 CYP27C1 HYR
NAHAF, CYP27CT 1 B8 AH X 4> F it & 20
61 200, C A ¥ty fill A 4R R IR FR 2N mys-His (X
ST N3 452) , RO 4 F BB 64 652, H
J& CYP27C1 /ZZbi AR M 5T, 7E 293T i i 33k
Je HEAT BHPR S A, VIR 5 K, B CYP27CL 1Y
AN 4315 24 SR 58 000, 1 o A iy v A6 ) 1]
FHR S5 (KL S) o

90 000
75 000

60 000

40 000

M 8 14 5T marker; 1: 3% H pcDNA-cyp27cl 54 293T 20 i (£ 40
A2k [ peDNA 53t 203T 4A Lok {4
5 CYP27C1 7 293T ZHH1H3R1XHI Western blotting 4 il
&R
Fig.5 Western blotting detection of CYP27C1 expression in
293T cells
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2.3 cyp27c1 BEEMARRKIESH
qPCRARIGZE R T, ceyp27cl FEPRXF I ) mR-
NA 7EXS I B /N BRIL B UL e i T L |
B SEALER A RA, B EHARBER
(K1 6), VIKFRAZIR  cyp27c] F R 7E B HE X6 R
WLH B AR AR, 3R B 2. 92 % 7RV 1
R R AR RSB A B 1. 66 £ (1. 97 1%, 7E
J AL b i v B AR SRR A 50 A 1. 24 45,0 67
5 AEIRELrh A Rk (B 6A)
& 6B AT LLE H, cyp27cl e FIAE LN XY 4% 2H 21
RN R TR AR TR AN R A, S A
3.5¢
3.0f
250

2.0r
L.5r

HH ﬂm@

FOE OBRAL RMEAL N OM BeRR PR AR
gzE

AL BT B ARG,

A

T

FEXT RIL &

L cyp27eT SEBRAE /A5 L B LA (40 %4 46 i i
Bom, oy Bk E] 6. 6 475 .5. 9 A7, HEM AT RE 5 220
WL ZH R Ak A G, oAb, SIFAH I, eyp27cl K&
PRITEXG LE Bl i B S8 AL P B AR R A i 4 v, 3k
2| 3,08 A, T 78 BE X OF L i A0 X 2R3k A5 Bl
103 £ HEI AT RE S 2 AR REXS K B REAAG, fx
WARIER) 1 7 #3852 AR A B b Rk, e ok
Shanmugasundaram 416 4958 , Lo FALEFTE E Ah
IR R, X EARAEIR —2, AT T 1o
FALBETE AR A A B R BRIE R .

oe}

AHX ik &
O — WA Lo 00

T T T T T T T T 1

Qs nl

B BRAL AL MBS IR SRUE ER
H

Bl 6 cyp27cl 2 ARG ARALRPHENFKIEE

Fig.6 Relative expression of cyp27cl in different organs of two-month-old chickens

24 CYP27C1 WEYMIEERESNW

2.4.1 CYP27C1 RIKBR 5 5 B Jo 2R A4 b 5 A7
H expasy B9 protparam T2 F5 AT 3 K cyp27cl B %
X, e AL IR 7 S AL 46 1 611083, ¢ 1k +
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Fig.7 Prediction results of amino acid sequence of chicken CYP27C1 binding to mitochondrial membrane

RS ' FIEHTE CYP27C iz B i) &
BT P450 27C1 M\ V62 TR, BHE 2 1 AN EE RS
IIHZERR(P) , & PGP motif M5 1 4~ S IHE R
SPEERIE, 7E HERTIX 7 4> P450 RS, PGP motif
A CYP27A1 1 CYP11AL Ko KK CYP2C11 IEHHHE
FM LT AL A g my "

Yt 2K P4S0 A L0 RG34 RaE &
JIT AT B B SR SR AR SF 1 o DR, AR B 93 3k ] U
FeXT, &% ARk CYP27B1 ., CYP27A1 F1 K B
CYP24A1 WYL FIDIRE , 43 H1 CYP27C1 JIEAR I
G54 LA B 2T R 45 A FE S i G B SR HE
R135.L126 \W162 ,R166 . R480 , C482  H437 & 5 Ifil
LR EEE MO R Z EE IR , AR H RS , 76 i LU X Y
P450 ThERSF (B 8 Wiy 8 NFHIAAHIA] ) . K83,
Q93 .H90 Q111 ,V113 S115 A136 & 5JEYH 54
MR R IR, Hoh HOO JR #4457, 76 T L XY
P450 rREAPRSE (& 8 H ik 8 ARSI ARIAD) L, Q93 E
CYP27 F G b=y (I 8 Wiy 5 ANF SN M ) |
A136 V113 F1 S115 A [F T HAl 3 4 1o FAGEE,
V113 S115 i F B-1b hZ R, b TRV G, 5
RPN Y A GEIE A G, A136 i F B'-B A
BOHIEY 3 A GE B, CRAXY la &1L
(CYP27C1) HHEAE 25-OH D, C-la K HERAL, N
REVEFT VitD, 1) C-la ALl 1a(OH) D, 2R
M, N NI 1o AR (CYP27B1) BETT DA
1k 25-OH D, C-la KA 724k, AT LIk D,/ C-

la KAFAL A e 538 1a & 4 R AL ERIE PR
WAL 3 NEEER (V13 . S115 .A136) A%,

Wt 2 7 4 X B T & B, 1343, A344
M258 . 1521 5 25-OH D, (4 0] 4% 25 & #1 %, A
CYP27B1 1 L316 . KHl CYP24A1 ) 1325 5 25-OH
VEFIARSC 0T 1 B - 55 5§ W4 1 FH 00 - 3
FRAEZERLAR P40 HAH S LRSF (6 NP8 H A 5 A4
[[]), H i A136 M138 ,W141 N412 T261 1409 5
25-OH D,/ A-C-D FR&5 G A (18 8) %, K g
) E401 \R404 5 meander [X 1Y) R457 i i3 SEE A
T = 78 XA P450 4557 (8 N FESI 1Y
IO

Zi b, Z P50 L 25 /AT LLE H, CYP27CL
TREM UL o BB E B TS NS o 5
itk P50 B —HEERIARL, S 5IMA RS
() AR IE PR AR SRR SF , 76 BT A LX) P450
#5F, ERR =K 5 P450 S ALk J5 R iy it 72 e
TARIBIR (B L) e Bk S d 8 R AE BAE A
X, ERR =IRIATE CYP27C1 Hts B ARSFAY
244 FlURAEAASF b N TR R A
i) SWISS-MODEL F2JF1iiilll CYP27C1 #) = 4544,
& SWISS-MODEL F¥ 51l & & #t, K Bl CYP24A1
(3k9v.2.A) 539 CYP27C1 & IELR T 5 1Y A1 L F¢
o, BIER P HI AL I 33% , LA CYP24A1 Ky
MEARGHEAT R IR A, N A N V62 & ILFR T If, C
K TR535,CYP27C1 5 Hifth £k BifkP450



i P REF - Lo FRALEG 9 AL R KA W15 B AR AE SO AE AR R XS 2 8 P i 22 53R 0 1293
CYP27C1.% MSFLTRVESERTYFQHALFVSRFHQAPGLSGSGSLEVRSGAENKAMFPGEL LEPSPGQLGRVKSL 65
CYP27B1. A\ MIQTEKYASRVEH...... RVRWAPELGAS....LGYREYHSAREl .............. 37
CYP27BI1. MIQIEKLASRVFH...... RVCRAPELGS........ RESDSAEI vicisiereioorsisisiassioss 33
CYP27B1./MR, MTQANKLASRVEH. ..... RIHLPLQLDAS....LGSRGSESVIf. .............. 37
CYP27A1. MAALGCARLRWAlRGAGRGLCPHGARAKAAIPAALPSDKATGAPGAGEGVRREL . o oo vvvvnen.. 57
CYPI1AL. A MLAKGLPPRSVEVKGCQTFLS. .. .. APREGLGRLRVE....TGEGAGISTES.....c0uuue. 48
CYP11B2. A MABRAKAEVCVA. .. .. APWLSLGRARA..... LGTRAARAEIT ...« oisioe:ie)sise 38
CYP24A1. KR MSCPIDKRRT[E[IAF LRRLRDLGCPPRSVISKASASRAPKEVPLCPLMTDGET . v v v vnnen.. 55

Mitochondrial target sequence
& & & & &&
CYP27CI. x NTLYNENEFENKDBE GRIEE IGGRHTQE YER IFKSHEEPGEVRRS IADRE 132
CYP27B1. A\ ’ . STESERELECK ESR LQVGGAAHF[EBlVWLASHETVRIRN VA, 104
CYP27BI. . STRGERELECKGRILSRIEELQVGGAARE[EENWLASEHERVR TRV VA, 100
CYP27B1./ ﬁL R, . STLSERELECKGELSRIEELGVAGAARYEBTWSGSEET LRIENVA 104
CYP27A1 .GRLREEFQLENQGYALQIERLGVLYRAKYEEMWMSYIePMERNL A 124
CYPI11Al. )\ b DNGWLMNEYH EgEﬂx HHVQNFQR YRERIJeNVESRNVT 117
CYPI1B2. A\ HP . GNRWLREL G INREQBVERIEL EMEQTEQE FRYNI[EPRMECVM 107
CYP24A1l. j(fﬁ IrNWPLLGSELE IENRGRL KRB TLAE YHRK YeR IFRMR LIE[SFDSBHLG 125
A-helix--—-- p-la  p-1b  B-helix-—--
CYP27C1.7% B m-: EYRDLRGRATELISA K QR CVAVYSGGVN, IXRENTLRS 202
CYP27B1. BicSESHRTEHRRCRORACELLTA R PL AAARYAGTLN v RQGRG 174
CYP27B1.} B SFSHITEHRRRRORSCELLTA R PL AAARYAGTLH v SQRG 170
CYP27B1./MR, BlcSFSPREHRRRECRACEILLTA R PLUERERARAGYAGTLE! v RQRG 174
CYP27A1. ENCMEIRKEHRDCHDL TP FTT) Q GRUBHEREAALYTDAFN, 0 QLRA 194
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Fig.8 Multiple alignment of amino acid sequences of chicken CYP27C1 with other mitochondrial cytochrome P450
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Fig.9 Tertiary structure model of CYP27C1 and model evaluation
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Fig.10 Docking of CYP27C1 and the key amino acids of ERR and substrate binding cavity
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