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Molecular Cloning and Evolutionary Analysis of the Full-length Sequence
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Abstract . a full-length sequence (1 692 bp) of taxoid 78-

hydroxylase gene was obtained from Taxus wallichiana var.

By using PCR and cloning approches,
mairei genomic DNA. The gene sequence
contains 490 adenine (29.0% ), 351 cytosine (20.7% ), 362 guanine (21.4% ) and 489 thymine
(28.9% ), using ATG and TGA as start and stop codons.
wollichiana var. mairei taxoid 7@-hydroxylase gene is highly similar to other P450 gene family members.
68% with taxoid 10B-hydroxylase, and 76%

The joint region between inirons and extons possess the conserved GT-AG,

Senquence comparisons reveal that the T.

It shows a identity of 74% with taxoid 2o-hydroxylase,
with taxoid 13a-hydroxylase.
and introns exhibit higher variability than extrons. An evolutionary analysis was further performed on the
P450 gene family members under models allowing w ( nonsynonymous/synonymsous rate ratio) to vary a-
Under the branch model ,

the results show that although several lineages are under positive selection with w > 1,

mong sites. the site model and the branch-site model developed by Yang et al,

no positively se-
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lected sites are identified; and most of the sites in this gene family are under negative selection with & <1.

Key words: Taxus wallichiana var. mairei; taxoid 7-beta-hydroxylase gene; positive selection; nega-

tive selection
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Fig. 1 Bayesian tree constructed from the cDNA sequences
of P450 family members in the Taxus plants
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Y85 . SH-T. chinensis ( Tawus chinensis taxadiene 5-alpha
hydroxylase ), 5H-T. cuspidata ( Taxus cuspidata taxa-
diene S5-alpha hydroxylase ), 14H-T. cuspidata ( Taxus
cuspidata taxane 14b-hydroxylase ), 10H-T. cuspidata
(Taxus cuspidata 5-alpha-taxadienol-10-beta-hydroxylase ) ,
10H-T. chinensis ( Taxus chinensis 5-alpha-taxadienol-10-
beta-hydroxylase) , 10* H-T. cuspidata ( Taxus cuspidata
taxoid 10-beta hydroxylase) , 10H-T.
media  5-alpha-taxadienol-10-beta-hydroxylase ), 13H-T.
cuspidata ( Taxus cuspidata taxane 13-alpha-hydroxylase ),
13H- T.

x media ( Taxus X

x media ( Taxus X media taxane 13-alpha-
hydroxylase) , 2H-T. canadensis ( Taxus canadensis taxoid
2-alpha-hydroxylase ) , H-T. chinensis ( Taxus chinensis
hydroxylase) , 7TH-T. cuspidata ( Taxus cuspidata taxoid 7-
beta-hydroxylase ) , and 7H-T. mairei ( Taxus wallichiana

var. mairei taxoid 7-beta-hydroxylase)

(R A SRR, AR 18] BT 32 1) i
FELE SRR, {H M2a 70 M8 AR RAG I 2 1E 1
PEfinl (R 1) o TERIER I G Y 450 &5
BRALA R, A 136 DL HE BT o EHANT
0.2, ULHIRZEALAHLE TREREEN T 2R
M SFEBITESySC A By C R D g SR B,
B R 73 32—z s 158 0 5R 8 2 — 25 A6 ) 2 I e
fiso

39w

AW A ER el R8T HEE K
8 - BEMMEREN KT ZEE R
ERFINAECRKInHFEESRE —BRTFI
FGgGRRTCPG; X [RI4H ff 5,38 P450 7Y i) i B {7
SPEEM IR FxxGxRxCxG #H— 2, 24540 &K
P450 [y FBARAED Y BB T8 - RIS
FEESHT BN A TR FTT N, RIE
fIZ BRI, HRNESFRHESFEREST
AT A

S R 5% R 0 T 0 3 R R A iy 4 SR
M LT G20 fa 28 PASO Jk [l 58 IR 1) 45 J 1
JRF—AJEIRIFTAR, 38 5L PR A A o Thdk i R4 L
WA FMERTEZEZ 0B SR EA R
25 ) PR R B TE . WO BB A R
PAS50 3 [ SR MG R AR E AL AT B B, T R Y
AR BEE& S, FHERI L <], &
TRFE AL R AR R e B S E . A M8 A
Yere i 136 MR RF A EENA S (0 <0.2),
AT TSR P450 FEK RSP A PERT
T R RSE I LD 2 45 A T PRGYT DL K
RSP0 B 3R At 21 3 e e g 2 e s 5
BB PR e KT YRR R AL Y IR T RE 00 EE
B, —H AT INEIERR . YT Ih RS AR
RIETENLE, A TFIbM s e & I E RN
B, BN LLE Y 5256 56 R R e X B AT R
IFe

T4, FEAEAZISH AR PASO KR %
GUE S PRI R EERE (o >1) (E1),
WRAEIE R R (HTERET ORI 433 - s
RIS Hp S B A I B OE PR R, B TR
PAS0 JE R G R— AN S B AR 5, T L
W FEGAZIS, R FE G M IE B b AT B A A
eI Bk e R O BRI 55 T A e
W, AR B RS B VA 4 R DG Y 1 e
PEDL R



124

PR (B RBEERD

48 %

R g MR E % PASO LB Tk 5L R FIAE T a4 S A Ae o B R 1A
Table 1 Parameter estimates and log-likelihood values for PA50 family members of Taxus under different models

il ZHAWP CfH SR A TESEREGLAR

MO: B g 25 -7 749.98 wo = 0.346 79 None

B /G E 47 —7 730.07 w, =999.000 0, wy = 1.3340, None

we= 14027, wy= 1.5774

Mla, T 26 —~7 688. 44 Do =0.739 38, p, =0.260 62 Not allowed

M2a. ##% 28 ~7 688. 44 po =0.739 38, p, =0.190 65, None

p, =0.060997, w, =1

M3. B 29 ~7 669. 00 po =0.213 97, p, =0.697 29, p, =0.088 74, 195 §

w, =0.000 00, w, =0.383 80, w, = 1. 375 43 206 G

230 E
M7, (beta) 26 -7 676.45 p=0.708 11, ¢=1.163 47 Not allowed

M8. (beta Fl w) 28 -7 674.28 po =0.973 61, p, = 0.026 39, None

p=0.82990, ¢=1.50789, w=1.91516
A 28 -7 687.96 Po =0.000 02, p, =0.000 01, None
Pas D5 =0.999 97, w = 11.189 49
B 28 -7 687.97 po=0.67505, p, =, 0.24073 None
Do + P =0. 084 48 w = 6.432 57
C 28 -7 686. 81 Py =0.000 00, p, =0.000 00, None
Doy tPp =1, w=1
D 28 -7 688. 33 po= 0.533 55, p, = 0.188 69, None
Pox + P =0.27776, w=1
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