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5 CYPOR #*FE X CYP2D6*1 1 CYP2D6*10 5 E X i 35 1% bL &k

g B B x|l B RBEWL BAaEF B
(1. WL K28, WL B 310058; 2. WL A REE B A 7= 5 TR FRAERE ST BT, WIT BN 310021)

. MR {52 P450 2D6 (cytochrome P450 2D6, CYP2D6) & —Fh B (R AL AC I, I &0, %124
YA S B AR ZE SRR 2 5, CYP2D6*10 78 B ABEF & ZEREIE 51.3%. RAFFRFG R B &
RILRSG, XS5t £58 L5 (cytochrome oxidoreductase, CYPOR) Ft 3£ ik 77 R k18 B s
PEM) CYP2D6*1/CYP2D6*10, HHI 8T 7L KA Ab A7 L v 27 ARG P 72 o #@ EE 41 FOKE pFastBac-CYP2D6%1,
pFastBac-CYP2D6*10 Fll pFastBac-CYPOR, 4 %ll#% 4t DH10Bac WAk 144 F 4]l Bacmid-CYPOR, Bacmid-
CYP2D6*1 #1 Bacmid-CYP2D6*10, #% 4% S E 40 i, 343 AFFPO% 8 H T 859 B AU 4L S19 U i
T VR AL AT S5 VD I I ISR AL EE 4L CYPOR M1 CYP2D6 ¥k #5084t SO B H 40 it i Jek 4 52 3
(multiplicity of infection, MOI) {EAILLLHI, IRIFHE = W E L CYP2D6*1 Al CYP2D6*10. #H4H CYP2D6*1
WAL EVPISH Ky N (26.67+2.71) pumol-L™ (n=3), Vyax A (666.7£56.78) pmol-nmol (CYP2D6)min ' (n=3), i
BN 25.0; CYP2D6* 10 AL AT VD350 Ky i (111.36£10.89) pmol- L™ (n=3), Vyex N (222.2£20.12) pmol-nmol !
(CYP2D6)min" (n=3), ¥&EFRZE N 2.0, FIFHAFIRIE 27 B AN R G RIA I EL CYP2D6*1 Il CYP2D6*10 1R 24
WEAWMZ R, o] ARSI R SR Lo 2y AR 22 e, XA B T ERAR AR AR ZE e L TR 254 2
5] BIAR ELAE

KA RAURIARS, MR P450 2D6*1; 4l 43 P450 2D6*10; 4 il 2 28 Al A3k Jm s AR 2 v
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CYP2D6%*1, CYP2D6*10 co-expressed with CYPOR in Bac-to-Bac
expression system and activity determination
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Abstract: CYP2D6 is an important drug-metabolizing enzyme. The polymorphism of CYP2D6 leads to
metabolism difference and the different reactions of drugs in the individuals and different races are normal
phenomenon in clinical medication. CYP2D6*10 is an important subtype in Asian people and 51.3% Chinese
are classified with this subtype. To obtain recombinant active CYP2D6*1/CYP2D6*10 in baculovirus system by
optimizing coexpression with CYPOR, and detect their activity to catalyze dextromethorphan, three recombinants
pFastBac-CYP2D6*1, pFastBac-CYP2D6*10 and pFastBac-CYPOR were constructed and transformed into
DH10Bac cell to obtain the recombinant Bacmid-CYPOR, Bacmid-CYP2D6*1 and Bacmid-CYP2D6*10. And
then the recombinant CYP2D6*1 and CYP2D6*10 virus were obtained by transfecting Sf9. Then homogenate
protein activity was determined with dextromethorphan as substrate. The multiple of infection (MOI) and its
ratio of recombinant CYP2D6 virus to CYPOR virus were adjusted by detecting the activity of the homogenate
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protein. The K, and V. are 26.67+2.71 pmol'L™" (n=3) and 666.7+56.78 pmol-nmol ' (CYP2D6)-min"'

(n=3) for CYP2D6*1 to catalyze dextromethaphan.

The K, and V. are 111.36+10.89 umol-Lf1 (n=3) and

222.2 +£20.12 pmol-nmolfl(CYP2D6)-minf1 (n=3) for CYP2D6*10 to catalyze dextromethorphan. There is
significant difference between CYP2D6*1 and CYP2D6*10 for V. and K, (P<0.01). The clearance ratio of
CYP2D6*1 is 25.0 and the clearance ratio of CYP2D6*10 is 2.0. The expressed CYP2D6*1 and CYP2D6*10

are useful tools to screen the metabolism profile of many xenobiotics and endobiotics in vitro, which are benefit

to understand individual metabolism difference.

Key words: baculovirus; CYP2D6*1; CYP2D6*10; CYPOR; metabolism difference
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LA AE T R 16 CYP450 B R BEAT TAHIACU 4 4k .
CYPA450 &t — 21 45 k4 FH Th e AH DG 1) 768 ik R 5 i 4@
M Tl 75N P450 @G, FEA CYPL-3
SAFIRM RN S5 INEEY TR Ak, L
CYP2D6 & —Fp EE A", CYP2D6 7E /T
AL T CYP450 R & B 11 1%, (Ha] DL AL FTO 2k
WAL BRARNTZY . U2y = IRIEHUINAL
2530 ZRAWINACIHY, BRI 2 PR A M) T %
() 5 VE FH, T2 0 T T8 0 0 55 A W e A A I
SE 2RI R B AR, SRR AT, R
CYP2D6 1t 2545 3127 M 25403 ) 2% 45 77 1l i B 5T
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AR 2 A wT B R A TR AR T 25 197
ekt 2E R, cYP2D6 JEINAL T 22 5 Yo fk
b, BN R 2N, AT 70 DR IR N RAR R, Xt
25 IR AR S I S P A A 2 e ROR I 22 e, X
I8 R A FH 25 /44 22 e LR R . JLHr CYP2D6*10
R E BRI R AR EIE 51.3%), 5 CYP2D6*1
Lbig, AIEMAIA N A1 /2 34 £ Ser 2824 Pro, 486
{7 Thr 2% )y Ser.

CYPOR J&— M T~ K 22 B0 40 J PR % JELRIT Py Joit 4
R EREA, BRI R ARG 1T (NADPH)
5 CYP450 Z[afLib 1. Bt FEZA N 78 kD
Mg &, BSOS, h— R s
hn b — EEOR B IR RS A% AT R (flavine-adenine
dinucleotide, FAD) 1 — /K3 & HAZ R (flavin
mononucleotide, FMN) 14, ‘& HI/EH &AL N BT
%%, 1 )\ NADPH 143 5] FAD F 5| FMN,
B o B4 e 2% P4s0l O,

N T CYP2D6 M SLO8 ARG T 2 5, A
SR s SR AR W) TR CYP2D6*10 R K
CYP2D6*1, 7EFFIR 5 B L4l M R0k R gt b kR
ik T CYPOR 5 CYP2D6*1/CYP2D6*10, Jf /43
WA HRYINE T BTk, LB T CYP2D6*1

CYP2D6*10 AL AR A7 2V SR I Bl ) 2 25 5+ o

MR RE

RE#E KA TEK E.coli DH10Bac Al
pFastBac™ #AAI4 T Invitrogen 237 . 5 H A ik UN
HLYN A SO T b [E] R B Z=2 Y ik h 0 (CCTCC),
pGEM-T # 4K T Promega 24 . A1V 550 [+
P24 i A ol R S B AR e L Gl Bk LAl R
(hemin). AR AT . NADPH.
NADP+. 42 o\ 6B 19 1 % bl Nt U AN 6-f 12
IR H Sigma /Ao T HEME. 518A HARH
YR FIW B B A TR R A
FRAF TG T TaKaRa A A]; Grace’s B33 T
Gibco A »

PCR #3141 (Eppendorf); Centrifuge 5415 &[>
Ml (Eppendorf); EC 250-90 Hijk{X (BIORAD /A l);
KR % 2 45 (BIORAD 2 A]); # & A I & 1
(ZHGPEIE A A]); WAH L1 (Shimadzu LC-10AT);
Esquire 3000 plus Y HEMi% LC-MS Jii%{X (Bruker
YNGR

CYP2D6*1, CYP2D6+*10, CYPOR Saf&phELHM
B OUMFAULE ABIR, @i Trizol X542 HLE RNA,
Wit RT-PCR, 43 %I13%] CYPOR [f) cDNA [0 )5 %
Ui P40 o A (0 RS I 51 43 5l R 5'-GAATTC
GCCAGCGTTTCATGATCAAC-3', 5'-“ACATGACGAC
GTCCAGGTCGG-3', F#ia i LR 14751 5
H: 5-CCGACCTGGACGTCGTCATGT-3', 5'-ATTAG
AATTCATGGGAGACTCCCACGTGGAC-3's &l
YWEIEM)G (GenBank: NM_000941, | EcoR 1. Aat1l
M Xho 1 3 NV S5, ¥ pFastBac &K CYPOR
] cDNA FBO&E#E). CYP2D6*10 HiiiiT K2¢ 4B
I3 PR 847U SR ] TaKaRa A8, ¥ 100
P T > C, 1 486 i ff1 A > T 55| CYP2D6*1 F:[A,
KH EcoR 1H1 Xho 1 WANBELINL S5, 4 pFastBac 4
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55 CYP2D6*1, CYP2D6*10 [f) cDNA ;. 43 5l #%
pFastBac-CYPOR, pFastBac-2D6*1 I pFastBac-2D6*10
4k, DH10Bac EZA4NM, KA AfAR LS I E
ZH ] Bacmid-2D6*1, Bacmid-2D6*10 LA A2 Bacmid-
CYPOR.

E4H CYP2D6 ByftibsRix W EADK K Bacmid-
2D6*1, Bacmid-2D6*10 LA /2 Bacmid-CYPOR iffi it fig
SRR T3 ST 4l il . K25 96 h ZcAq, F5 41 B th 2L B
IR GUERIN, R TR, 4 CHREOGIRAE . F I8 B,
SR FH e B SI2 56 00 s #E (R A . W e S A
CYP2D6 [1) ST 4t it i A e A AT SEVD SR AR R3S 7,
DLt EEZH CYP2D6 AR 5 A ZH CYPOR AR 7
JRGE ST EL HAH I P 5 1) MOIAE S Py 5 Ll

CO ERDAXEZNEEHES P450 HEE
TG SO A 24 h 5, FERFIRIEEP NG0SRI AL R 2
3ugmL™, k72 h, ARSI, A PBS YLk 3 i,
B Ja N — 2 = IIHI A (KsPO, 0.1 mol- L™, EDTA
1 mmol-L™", ZK LIS (PMSF) 0.1 mmol-L™', 20%
), AN 10 X, BEHK S s, 1500 g B0
10 min, ¥ EIEBER 35— 208, 10 000xg 4 C
250 60 min, FTAS M BEUTIE M T — 2 E IR B
1 (K5PO, 0.1 mol'L™', EDTA 1 mmol-L™", 20% () H
), AIHIRA

SO 4N A I (2920 10 mgmL™") + 400 uL
FiB W (K3PO4 0.1 mol-L™", EDTA 1 mmol-L™", 20%
Huly 522 mgmL ™ EARAE, IMADFE
VA PR 0 [ A SR, VAT e T 2 SRR IR
200 pL (L, —AN @A 2 e 6 5 T
400~500 nm R it £k, 1R RHESREZ; 5 —
AL CO 20 s J&, [RIFEFRIROR H Zk, 5
Adyso-a00 I, HRYE & = 91 (mmol-L "-em) ' T 55 A
th CYP450 1975 L5,

F4H CYP2D6*1 1 CYP2D6*10 1L A EiD 5y
gt DA S Vb 2 A R I R B AR 45 11k - 10
mmol-L™" KH,PO, MBI 5% = L CRFH R
WATE pH 2.5)-24 0% (78 1 22); W A 1 mL'min ',
KAV CAT IS ORI A 280 nm, KUFBEKA
310 nm. R EAHRAN 200 pL, EFFEFETINA
H2 CYP2D6 JE i H A4 K55, 37 CHMFH 5 min
J&i IR\ NADPH (10 mg NADPH, 20 mg NADP #%i# T
1 mL 1% NaHCO;) 2 uL J38 & V. £ CYP2D6*1
MIRF AW, AR SFIIEEIREEA 1.56~1 000.00
umol-L™"; #EF CYP2D6*10 (AW, £4iE1bI%

(R0 B Tk 15.63~4 000.00 pmol-L™", §EH — & It
5, N 36% E5R 50 uL, JRA) 5 vk _ECE %oy
Bl 13 000xg 2.0 20 min, H_EIEREERE, MU ARTE
M 2 T A R A i 1 A R i 1)

ZFER

1 CYP2D6*1 0 CYP2D6*10 ERMBHILER

1.1 CYP2D6*1 1 CYP2D6*10 E4BFHIEEYILE
s K 1,

2027
1584
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A B

Figure 1 Identification of the CYP2D6*1/*10 recombinants by
electrophoresis. A: Lane 1-2: The recombinant pPGEM-2D6*1
and pGEM-2D6*10 digested by EcoR 1 and Xho I; Lane 3:
Marker (4 DNA/EcoR 1 and Hind 1II); B: Lane 1-2: The
recombinant pFastBac-2D6*1 and pFastBac-2D6*10 digested by
EcoR 1 and Xho 1; Lane 3: Marker (1 DNA/EcoR 1 and Hind III)

1.2 CYPOR EEFWMEBYILE HFHEEMM
pGEMT-CYPOR L FUfwfE (A). Tl B & 16
1 000 bp Zify, Bl 2 " ongi RIEM, 2 )5 i
pFastBac-CYPOR E 41k (B).

15148 a77sCRE R ] 5148

2001 M MR B ) 2027
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1000 Bl 047

A B

Figure 2 Identification of the CYPOR by electrophoresis. A:
The PCR product of upper and down part of CYPOR. Lane 1:
Upper part of CYPOR; Lane 2: Down part of CYPOR; Lane 3:
Marker (4 DNA/EcoR 1 and Hind 1II); B: Lane 1-4: The
recombinant of pFastBac-CYPOR digested by EcoR I and Xho I;
Lane 5: Marker (A DNA/ EcoR 1 and Hind I11)
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1.3 F|HEMKA PCR £EER A MI3-(+) and
MI13-(-) 1E b 5%, KA PCR [ J5 vk %) 5 41 (1)
Bacmid-CYP2D6*1. Bacmid-CYP2D6*10 F1 Bacmid-
CYPOR #ATHUE, 25K ERIEM (Kl 3).

2027
1548
1375

2027

A B
Figure 3 The recombinant Bacmids were identified by PCR
with the primers of M13-(+) and M13-(—). A: Lane 1: The PCR
product from Bacmid-CYP2D6*1; Lane 2: The PCR product
from Bacmid-CYP2D6*10. Lane 3: Marker (1 DNA/EcoR 1
and Hind III); B: Lane 1: The PCR product from Bacmid-
CYPOR; Lane 2: Marker (A DNA/EcoR 1 and Hind III)

2 fRALELR cYP2p6*1 BIFFIRFES (v2D6*1) FIE
48 CYPOR #FIX%3E (VOR) BIMOI{ELU K F#H Z 8]
Y Ee 51

2.1 ik v2D6*1 BY MOI & KRR IR Tk 5
3x10°/mL [AIEELN L, v2D6*1 ff) MOI BIF5Y3E Fl Ay :
0.03. 0.12. 0.24. 0.36 1 0.72, vOR 5 v2D6*1 ] MOI
fEELBITE 2N 109,24 h 5, WIS BRI £ 2R
F 3 ugmL™, FILWFAN 96 ho WCAEAN MY, & 1k
3 KGR TR AR, WU N M VR R R ) AR R, A
HACU AT LV 3R 1o Pk o IR 30.0 pmol L™,
BEWKEN 0.5 mgmL™, FEHEIEY 20 min. &4
MON 3 RES SIS T E (K 4).

2.2 vOR 5 v2D6*1 H9LLfIfR4L  RHAIEGFRERE
L] 3x10°/mL [IEEEGN L, v2D6*1 ) MOI {Hi% &
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Figure 4 Effect of v2D6*1 and vOR on CYP2D6*1 catalyzing
dextromethorphan. n=3, x=*s

3 0.24, vOR 5 v2D6*1 [ ELBIVEH Ay 12 3641 & 18,
1:9. 1:3 f 1:1, 24 h 5, IMAE SN %S
3pgmL !, FILI A K 96 h, I E X 4 20 5 i 1)
TR, AR 5.
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The MOI ratio of vOR to v2D6*1

Figure 5 Effect of the MOI ratio of vOR to vCYP2D6*1 on
CYP2D6*1 catalyzing dextromethorphan. n=3, x=*s

23 CO ERNHAXEZESELH CYP2D6*1 F
CYP2D6*10

& MOI 2R 18 1 1, 43 HliEi vCYP2D6*1 1)
MOI {4 0.24, vCYPOR [1) MOI {5 % 0.013, H CO
ZER OGS A A R IE 5 4l SO P A
CYP2D6*1 i HE sy, A (B mg HEHS
P450 )5 = Aduso 400/ Cx 0.091) 15 CYP2D6*1 f1)
&4 0.21 nmol-mg ' (protein).

vCYP2D6*10 5 vCYPOR (1] MOI F1 # LL 41 11
P CYP2D6*1 AL, # 5k FE vCYP2D6*10 (1)
MOI {4 0.35, vCYPOR 1) MOI {4 0.04. H CO
ZROJGIE LA E A RIS G A O TS
CYP2D6*10 JEi s 1 sy, MRE A xLiHE CYP2D6*10

ff)% 4 0.16 nmol-mg ' (protein).
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Figure 6  Carbon monoxide difference spectroscopy of

CYP2D6*1 (A) and CYP2D6*10 (B)
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$# Michaelis-Menten 77 #20HH 345 1 K 4 (26.67 +
2.71) pmol-L™" (n=3), Vinax (LA5E nmol CYP2D6*1 i)
h(666.7+56.78) pmol-min ' (n=3), HFEZE N 25.0.

CYP2D6*10 #4845 R (K 8),
HRAE Michaelis-Menten J7 f&, tHE B4 HE K, N
(111.36 £ 10.89) pmol'L™" (n=3), Viax (BA%F nmol
CYP2D6*10 1) & (222.2 £20.12) pmol'min~' (n=3),
HEREN 2.0,

PIATEIT) Koy L Vinax 28 ¢ B256 P<0.01, #BAFAE
WM, BN 12.5.
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A3 79 B A RHRAR, AR I A1 o pH ke vy HE
TE AT G PE CYPAS0 5 ZE— AN AR A (1 B (1]

CYP2D6*1 A AT SRV IF BN J) 2 45 R, TR
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(&R AEAL, 1T Pro 45K Ser MIZE MM ZEIROK,
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Figure 7 The kinetic curve for the dextromethorphan metabolized by CYP2D6*1 (per nmol)
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