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Molecular cloning and sequence analysis of (§ )—N—methylcoclaurine—3’—hydroxylase
gene in Coptis chinensis
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(1. College of Life Science, Sichuan University, Chengdu 610064, China 2. College of Pharmacy,
Southwest Jiaotong University, Emei 614202, China)

Abstract Objective To clone and sequence the ¢cDN A encoding (.S) #V-methylco claun'ne—3/—hydr0xy—
lase from Coptis chinensis. Methods The ¢cDN A, encoding (S§) —N—methy1coclaurine—3’—hydr0xylase, was
amplified by RT-PCR with ¢DN A library of tender leaf as the template. Results The fulldength ¢DN A of
(S)—N—methylcoclaun'ne—3/—hydroxylase (named as CYP80B3) had 1 680 bp with an open reading frame
encoding 488 amino acids of protein. The CYP80B3 had 9% , 8% , 7% , and 68k amino acid sequence
homology to the sequence of (S)—N—methylcoclaurine—3/—hydroxylase from C. japonica, Thalictrum
flavum , Eschscholz ia californica and Papaver somniferum , respectively. The sequence was reported to the
GenBank and coded as EF492879. Comparison of sequence with (S)—N—methylcoclauﬁne—?),—hydroxylase
from C. japonica showed CYP80OB3 possessed the same functional regions involved with 3,—hydroxylati0n
of (§)-N -methylcoclaurine. Conclusion The ¢DN A encoding CYP80B3 from C. chinensis was cloned and
reported. This work underlays the first step for exploring the pathway of benzylisoquinoline alkaloid
biosynthesis and for improving the content of benzylisoquinoline alkaloid in C. chinensis.
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Fig. 1 Biosynthetic pathway for benzylisoquinoline alkaloid
1 , RNA
1. 1 : C. chinensis Franch. RN A ) .
, GAP , 5 1.32 c¢DNA : RN A s
oligo ( dT )it 5'-GCTGTCAACGATACGCTA-
CGTAACGGCATGACAGTG(T)s-3
P450 1 . AMV cDN A
! P4s0 1.3 3 : Genbank
Table 1 Basic information of several cytochrome P450 '
N - -3 - c¢cDN A
Genbank ( ) . .
C Y P8OB2 AB025030 1671 by /488 ’ Primer Premier 5. 0 ’
TF AY610509 1620 bp /491 ,
PS AF191772 1583 bp /481 : ’ ( P1): 5_GAACTC
CYP8OBI AF014801 1613 bp /488 .
CYP71AL P24465 1687 by /502 (A/G) ACAAATCCAGCTGAT-3 (742 bp);
CYP76A1 X71658 1571 bp /467 (P2) 5,—CTA(A/T) TTCCAT(G/A) AG-
CYP82A1 AF175278 2787 bp /540 ) / /
CYP82B1 AF014802 1915 bp /560 CAAGGCAT-3 (947 bp) 3 RACE , 3Pt 5-
CYP77 Al X 71656 1683 bp /499 TGGACAAAGAAGAGCAGTGGC-AG- 3,( 795
CYP719 AB026122 1658 bp /491 ) /- _
CYPT2 110081 1 854 by /524 bp); 3p2 5 TGTGGATGTCTTGC TCAAT/GCT
CYPS6 AL NM 125276 1779 bp /513 G3 (903 bp) 5 RACE ) : 5-GT
1.2 . Taq - . TGGAGGGTGT AATCTGAGTGT-3 (1 144 bp);
Marker  Takara ; DNA 5Pt 5-GTTGAAGAACCTCTGCC-ACTGCT-3'
OMEGA ; (933 bp); 5p2 5/—GCAAGGCAT—TGATCTTCTG
GTCT-3 (807 bp)
1.3 1.3.4 PCR PCR Bio RAD

L3.1 RN A : ,

M G96G PCR .
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Table 2 Reaction parameters of PCR at various steps

/ / / /
eC,min eC,s C,s nc,s
PCR 95,4 94,30 55,30 72,900 35
3, RACE 1 95,4 94,30 57,30 72,120 35
3, RACE 2 95,4 94,30 54,30 72,120 35
5, RACE 1 95,4 94,30 55,30 72,120 35
5 RACE 2 95,4 94,30 55,30 72,120 35
2
21 N- i
PCR 3 RACE 5 RACE 2,
PCR 240 bp (
2-A), 3 RACE 780 bp ( 2-B).5
RACE 830 bp ( 2-C)
22 PCR : PCR ,
.3 5 236 780
830 bp
2.3 N- 3=
3 s Vector NTI
A B c
1 000 by 830 bp
1000bp 750 bp
250 bp 750 by 780 bp
100 bp 240bp
M 2 3
M-Maker
2 N- -3- PCR

(A} 3 RACE(B) SRACE(C)

Fig. 2 Agarose gel electrophoretogram of (S)
N—methylcoclaurine—3’—hydroxylase
fragment amplified by PCR ( A),
3RACE (B), and 5RACE (C)

Suite 7 N - -3 -
( CYP80B3) o

1 680 bp, 110 bp
1663bp, 1467bp, 488
, 55 100( 3)

ATTCGGCCTAGCAAATTTTCTCCCAACAAGCCATARATAAACAATCATC! AG’IAACCA.-\
ACTACTACACATACTTCCANGAAGGGAACATCTCTGGATAGGAN! .AA

TTCTATAGCAATTGTTTCCTTTTCGTTCCTCCIC I'I‘CC'NTTCTI‘CMTH‘MXJNATL(.
ACE(XJMMGMC(‘ TTC (XIIJEAGG(’ACCA(II.}‘T&ATT%CM}TG:TG(IIMAK}‘K ILCE
ACTI'GGT(::\’I MACC M‘l‘;(‘r gT GQCTWAQA I TAGC k(‘AQAMATM GGAC(A)ACTTT 1,;
m(‘TGAQAC IAGGGCTgTLeGAprACI \C'TAGTTGCTTCQT(S?T(I:MJL IMAGE.-\GCN A
AGTCCTLAM\L TCATGATAAAATACTCTCTGGTCGATATG TGTTTCAAAGC TTTAGGGT
AMG(‘ kA(‘?lTC?I:CCZGAKCKKLA'IFIGTﬂ('BC'IgTGKATgW lLMAgl'hEﬁMGTTGT{
lu\(, lMAGT'lTCTAGG»\(‘-\(‘MTTGI‘TCAG‘CCMACATGM TGAATCACA ATCTGA(: U
541 AAGR AG AW C AACCECAG \GMATOGEVAI(‘ ntm,«gné i AE \(‘3%21’(3 MGT \GT
601 GA \GATA(;TCGAG(,‘I (:GTA'I'?'N(%AACAC%TGTTMT\TCTTTGG ’\MCT% MTATT'HI
66 (-M.-\GACGTTT?CGAC’IT GGAAG. AGZC TQCI’OGTG(;(.MII: !' T GAu(T (yMA(xMLA T l?
721 A l‘:‘ G.\A'\TTGTII}GAAA‘\;GG?;A RECT EMCAM’I(X.AG’S(‘T NATTEI’TE‘TCEM?CA?‘C(%
78 GA.:GT RNAWGW%ACQAA(&M(&AGC‘W\G:[\)CGITCTTC (A)AC(A)N“ILT? KJB
84 TGTC'I'GGGGTATT&AmGAACuAGCbTCGAGGTATGMAGGM(:ILMACTAA('MCGA
90 TTTTG'I‘CG%T("I‘CTTGLTCAKTGC‘I [GGACTT! GA:\GAOCAGMGA%,‘M wocT K:CTTAT
96 F&M’\T'ﬂ P{'NGT\C AG(%CACAG’;GACM(S}TI}; A'TgMgA.\TA(’aATG(‘ﬁ(‘(‘AITMCr'FJé
1021 \LN\%G t]tAA\AC%AClitGmTFT(S:CAQM'{A‘\GATTGGAﬁT((T FMTGTTCTTG(E
1081 TFIA)LM(, \(,AGTCAAAG;:\AT‘CMKT]TG(X,P l(_a TCTFCCATACCTCC 3.\0(7!'1’;1’ mx:‘\
1141 GGAAACACTCAGATTACACCCT (IIMCM'IIAT]'(‘CT \C l‘[‘(I: KX'TCGTG(.’ITTP(‘M 6('
1201 ATGTMEAGTCATGMCTQCM:}(A{C@TMGGL\TGNEMTTA?GCTMSTL}AG IW.(
1261 TATAGGAAGAGATCCAAAAACATGGGATGATCCCTTGAATTTCAAGCCAGAGA yGTITlT
1321 GAGTTC‘IUAN?‘GGATTAT:\L\GOGMU}AW};TG[(GTNAIACCAHWCGGTAC
1381 MGMTTTGCCCA(‘EMI} T CCTTTGGCMg'NXAT!IEI A ITAGCT': MTTG] lb(»?M?’l’T);
1441 CGTTCGGA: TTE‘CGE(:T:;(;AE 1T ACC TC, SAE:;)MTGAIIZTACI' M:: 1‘(::4167‘{‘6#20\:(‘&3
1501 TG\GMATTI\;E ATTG A(IZTTACg:\Al}(‘GGATIX:ACCTC{ CLII'C T'TY‘T’(I:TAMCCCT
1561 G(XJTI‘CCI‘ATM T l(,k(;(,k( IGAGTTTCTTTTTTITTTATCTTH CGATCTTMJT'I'ITGTTF

S Y I
1621 G AN\(I}TCTCTCMACMMMAC ATGTCATCTITATAAATTAAAAAAAAAAAAAAAAAA
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Fig. 3 Nucleotide and deduced amino acid sequence
of ¢cDNA encoding (S)-N-methylcoclaur ine-
3’—hydr0xylase
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NALILMELFGAGTETSAS

TEWAMTELTKNP PYITERVKE TLRLHPPTP LLLP RRALE TCT LN YT IPKPCQ IHMVNAWGl GRDP K P
' TEWAITELT! HLPYLQAF VKE TLRLHPPTP LLLPRRALE TCTVMNYTIPKECQIMVNAWAIGRDP KTWDDP
h}:mnzu@ HLPYLQAFVKE TLRLHPPTPLLLPRRALE TCTVMNYTIPKECQIMVNAWAIGRDPKTWDDP
Ir T EWRLSELTKNP ; YLQAFVKE TLRLHPRIPLLLPRRALE T YTIPKECQIMVHNAWG GRDP KR}TpP
T TEWATTE LT R LI VKESNIPHLPYLQ TLRLHPPTPLLLPRRALE T YTIPKECQIMVNAWAIGRDPKTWDDP

K g [X 7i Bk Ak X
ERFLN NDELIP FGRERRICP G LPjap] LE p 3353
KPERF YKGNDFELIPFGGGRRICP GLPLASQ! I

KPERF YKGNDFELIPFGGGRRICP GLPLASQFISLIVATLVQN SMDEKFGLTLQKDPPLLIV I
ERFLN GNDFELIPFGRERRICP 6ffpLafior1sLIvEskvon EE e LTLOoKEP P Lffr viPkfiR
KPE Y KGNDFELIPFGGGRRICP GLPLASQFf}s LI VATLVQNF DEKFGLPJLOKDPPLLI VLKARIEMKLOD
M ET 3 445 13 1%
!
5 N N N N- -3-

Fig. 5 Amino acid sequence alignment of (S)-N-methylcoclaurine- 3,—hydr0xylase from C. chinensis,

C. japonica, Eschscholzia californica, Papaver somniferum , and Thalictrum flavum
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Effects of fungal elicitors on growth of Dendrobium candidum protocorms
CHEN Xiao-mei, GUO Shun—xing, Meng Zhi—=xia

( Biotechnology Center, Institute of Medicinal Plants Development, Chinese Academy of Medical Sciences
and Peking Union Medical College, Beijing 100094, China)

Abstract Objective

To study the effects of two fungal elicitors on the growth of Dendrobium can-

The medium for propagation of protocorms

was selected and the growth curve on that medium was obtained. According to the curve, the two fungal

elicitors were added at the different growth stages of protocorms. The fresh weight ( FW) and dry weight

(DW) of protocorms were measured. Results

The medium for propagation of protocorms was 1/2M St

20% potato extract+ b sucrose+r 0. 8% agar. Compared with the control M F23 elicitor added at weeks
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