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HREYMEDS XZBE, F#EL, 9 EHH
WA E 5 ( Polygonium multiflorum Thunb. ) ] T # 3t
R AAE®E MEM HBEESE" . JRY
BYEMAEN . MESEARTE SIHEAMEILE
RENEFER, HPhBEREARIAA EEERRE
TEAMAMEO BN G REE, BHMES
BB,

BRI H (Agrobacterium rhizogenes Y H & B H
B B R TR 7E vir KEF 798
BT, Ri Bk P A T-DNA v BURC 25 i 4 i 2 R 4
RSB T BERBAOKEHI . ERBEAE
KR ARMafeRE URERRENEFRE L
ERERS CEHECRSFAYSEMERAET
FHES S &5 R AE BT .

1 #5575

1.1 AESERRNES

L1l BN EESER . MH YW FEY
B,20.1%HeCl, &G , AEHKAETH, B&
BHAET ETEREMMSEEEREL. 2 2EH
BRI S R R s /MERR . 25K/
HEkBMAR EW R | Sem KBDE HAEENT
Mk EUE, ERAG L. U ERTERRHE S
Hitk.

L12 WHMERSEAESF ARKRTR

R H ¥ :2001-07-03, 8 B A 8. 2001-10-26.
 WifEE.

LBA9402 £ YMB P 4 CRE (R 7. BBaTHl
AN YMB BUA ST 8 b, 27°CH 9F 24h, 151k 2
~3WhE PR R YMB U R R,
27°C, 110t/ min % B 3¢ 16h, AT T ERPBHE
F.
1.1.3 ERBHHES AEARREELE 54
P, M RS S LA M AL B F 20min,
B, EEAKPEI R, CHERETSET MSE
RiESEH F 25T K. BHREI 1.5em £H
g, AR EUT BB ER 500mg/L & A5 9
MMS EEREFRE. B dEEREIRIK
REBRIXI AL MS AR RE PR #T ER
BEESERER,
1.2 JHESRFALNEIRESF

R E SRR /AR MN L EHAES NAA
1.0mg/L,KT 0. 1mg/L B MS B A5 H | ,25C B
BF. 2BABEYRGRATERHHE., BEH
HAM F YT EMBHERE LER B3
B
1.3 ESERRNEE
1.3.1 PCRI#.# CTABEERMEHEEA L
DNA* , B 4 3 42 BB B DNAY #17 PCR ¥73# ., M
T HE O R DNA § 33 Bt ROy EE M
Bk DNA U 3 =4 . PCR ¥ 14/~ R 862bp K B
FEFl. ¥R &M% HN 94C 10min | &, 94°C
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Imin,50°C Imin,72°C 1min 30 &% , & /5 72°C 10min
1 &
1.3.2 Southern 2473 : %% DNA J fiidi DNA B3R B
JriEE b LT S R /A DNA B 3t BE
Bkl DNA XS B, 2 54 EcoR 1 M Hind [l 52
2B )5 i 1T Southern 4% 3. LA M % DNA B PCR
oA EH FAERSEAYENE Y Ririck
PG, B AR BB R B B ECL
DNA labelling & delection systems 2, 77 £ $2 it (9 JF 1
FHTo
14 MESERREFEFENRERERD A
¥EE
1.4.1 HARFHEM L S B LBA%MO2 B34
BRI R BRI R PCYe, 7 B4 T MS,
1/2MS B, 1 White M &g D, 250mL = AR+
A FEW 100mL, 25°C , 100r/min £ 484 T B 3% 3% 404,
MEERBHEERKE HiTEAL R

WM (pg) = (MR - RS E ) A
1.4.2 £ KM N¥EE FERBRNE T EEFE
FPC9e L FHRALMN MS B FES, &
100mL/250mL M =AM H R EE EH 2.00g 1.5cm
oA B BARMR 25T, 100/ min &4 FRERE 3% 40d, &8
SAER—KE , BIKELIR 3 . SURGEHERR
B EFHE SOCHTERTE ERAERT
pH 1 EEEE NH, " \NO, " PO’ M1 84 5E , 43 B B 1
A H R R, T8 NI . NO,” .PO,’ HH
ESRAREE- RS AWM K EMEE .
KGR F AL MBI

AR RmMITEAR:
(DHEMERESE = 1/TlgW,/W,{d")
WEER () W, BEHE(
(2)HHEE A = HFEB/IHHEF B (gL-d)
1.5 EEE4LESYH HPLC &R
1.5.1 BEEE4ESYHRIGCHFRTHREEHEW
/DR RGHE L EERBS 2.00g, F 34K
£ % , 43 B17E 100mL 4mol/L H,S0, HEHTH , K&
MAKEE R HAEBAKEESHE, ETRARR
229 .90C 150mL | AH [F 3 6h, P F NS 5 &
RRERT. BRSERE FREHEH.
1.5.2 HPLC @i & f: &% ODS-C B 4.6 x
250mm; BN HT 829 FFRE + 0.29% B ER ; Hi i : 0. 9mls
min; K # 3 1< :280nm; £E IR IR SEHEE 2001,
1.5.3 BlESHH £ EaE%ET, A HPLC
W R BEMREE RS, UM T B R ERERDE

T A mHE] () W,

FERIT AR ARENT R,
2 HRE54H

FESELARMNERRIER

Tl /AR BB 5 & B R AT LBAY40?
RS 5, KM ABEASA T KEHERHER
W ERBHEELZTE,. @ E4AK. R 10d 5,0
PHZENESY® TwmaEBREL. BEREEN
k204 GO LGEAL BEERFIET. AEEH
Lt BRIWFEZ RN B R LE 1,

2.1

*1 THSZHATFRABEERRNESR
Table 1 Inductive rates of hairy root for different
parts of aseptic seedling
Explants Number of  Number of Rate of
inocutum induction induction/ %

Stems 30 14 46.7

Leaves 30 30 100
Petioles 30 20 66.7

Control{ stems , leaves, petioles) 30 0 0

MELTH,TE DT HESRER. AT
100% , LS FREH, e 8, HIEREHIR
RPAKSERRE, HEFEENERERAE
BTFhEGEAGSE ERECHES BRESHAK
BHEEHUEE, NS T#T8ERAL.

HESFENMERBERKE 1.5cm £ 478, RS
A T HATBRE . EM 500mg/L 3k MBS M
MSERETEZBRE IR AHEEEABERR,
HARMEZNEFRE LSS F, ERBEEE
WRE R B E M. SbRE, SR
ERRM BB KIS R PCe.

2.2 ERBHET

£ PCR ¥ 3% F1 Southern %% 38 #F 5, 1 LBA9402
BFOBRBEEST Ri AR T-DNA B B, ik
HAMEAYHEPREAT AT OISR AN
M, EELERWE 1,2 xR,

2.3 ERREFEFENRERERG HEXE
23,1 EABFEARE.-GE 3 JH, KEME
EEFENERVEYENHNREAAFRNER, H
O ERBAEMS EREPHHEKFBERES, 404 |
EaF LB 11.03 ff. 4 FEEF E P B, . White #I
I2MSE) R TAREEVE RS S 2, 1 MS R ER R ER
B, AR ESERMNESERREREN
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BEELAK, FVERENERKEENRAETR
EEEEMEIFMM.

1 EREM PCR I HMHEIH
Fig.1 PCR amplification of hairy root cloned genome
1. Molecular weight marker A DNA/EcoR | + Hindlll ;
2.PCR product of plasmid of LBAS402;
3.PCR product of hairy root induced with LBAS4G2;
4.PCR product of natural plant
1 2 3 4 5 6

B2 £REM Southem HZEHE
Fig.2 Southern blot hybridization result of the transformed roots
1. Digested hairy mot with EcoR 1 ;
2. Digested natural plant {Pm} with EcoR ] ;
3. Digested plasmid of LBA9402 (pl9) with EcoR 1 ;
4. Digested pL9 with HindIll ;5. Digested Pm with Hind[ll ;
6. Digesied hairy root with Hindlll

£ Inoculum
amount

E] Havesting
amount

B Time
increased

3 RRERBERRBEFEFHERKEH
Fig.3 Comparison of growth times of hairy root in different media

23.2 BREMERKDIFHME - HE I BRRE
PR RBAEROEERBEETH. TESE

RBEZB AN S"HHME, EHPE K, 25d
FABAMBAEKR [SdEHFABEN. HERM
FEMMERE KB R, BT HE X E KRS
2% 0.024d ' (BE I 0.022d (T HE). HLBE
ERBEE A R E R 30 ~35d ZH,

HERMBEFTE KNG, REKHER
WRLERE N, By EMSEKE N 28.35/L, 9 404
gR4A KA 1.3yL s  HFHHERRSN
0.66g/L-d, FEMHXFHEBRAHTARSERR
EYRHRBPEDHALY, Y4B AR M, &
EREWMREN Y.

—8— Sucrose

30
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td

B4 i8S EREER B RERERQNERW MR
Fig.4 Time course of hairy root growth of P . multiflorum

and sucrose consumption

PO’ fE R A NSRBI BPEED
KB, EHF ARME,25¢ ARSI ;M
0dZ2E, XEMBEMH PO KR, XTERREENE
REPHEIRSEREREREEOERT, BX
PO MEM' ., ERBUENMEKIES,pH K
KIE3.8~5.2 Z A Esh, MBI RARERELN
ZEMEHRIT EEHEERBEERKIB PR
BEHER, PO’ BT AR & pH L
HiLR4n@ 5 R

160 1 —&— Phosphorus ¢

Phosphorus/{mg/L.)
g B

o
[=]
T
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t/d

B s PO’ WAL £ A0 pH A9 AL M £%

Fig.5 Time course of PO,’” concentration and pH value

© HERFERMEMHARFATIKSHESL http://journals. im. ac. cn



72 as L7} T

B ¥ W 18 %

NH, " 5 NO, #EREIS i &AL, NY, * 19 R)
MTER® 25d 2 A NO, BUF FZE M, W No, ™ 7E
25~30d ZE A KB, X HHERREERK
HBRREAHHASEHTEARNYS R, HE
SR A AN .5 65 R A5 TR R TS
2. NO,” FI NH, " MEFER M BT Z& B 6 B

400 125
\

—— Ammonium

[

=

(=1
2%

—®— Nitrate

=
Nitrate/(g/L)

Ammemum/{mg/1.)
It
=)
f=}

=)
=)
!
=
in

=

30 40

=
=g
=
(=)

Bl 6 NH, *# NO, HIREEICiHEReR

Fig.6 Time course of ammonium and nitrate

24 ERR . FHORAGALKPXER.XAEE
SR E

BWREHME S ERR EE/ M EERREH
MR TG & LIRS EF TR AERNKR
AWMEE. MESRWME?2 R,

F2 ZHHHAPAER.AERSBAOLER
Table 2 Content of rhein and emodin from three
different materials (pg/g DW)

Materials Emadin Rhein

Hairv root 79.600 2.4%)
Polygonium mudtiflorum Thunb. 312.000 0.875
Callus 0.447 2.945

ERER, ERBPREABRNETE R 2.49
pg/g DW, BRI 2.85 1%, S RGHREN TR
M, KEEMNSTEN 19.6pe/g DW, AR HEHMH
25.5% B ARHGAREEHN 178.1 /5.

3 i w

ALK A E pRiadb AR M ERKHE
LBA9402 ¥4 b 54 BRIE. BRBRPMEBESE
MR, AR/ EETNESES L 100%,
TEMHMEMNESENRE 0% EL. XRUM
B R AT LBA94O2 B, 5 T & %

#2 1BA9402 i 5 7= 4 i £ R A 1 W &Y 1) #
AR AR EEFTANRCURSE SN

it P ERBHEEEA B KIEFE D, H
40d BRI FAT L P KRR E T, FH ik p i
HEABEE N SR R IE H R X B ; & 18 7 B )
BANSERBAEDRYB A X FEESHED
TS FHREmE X B EaEK
SEHBLF S AR AL A YRR, ¥R
HEIE, R KK BREEE SR EHEE, &
BEEFHEE HEAXLAKRERBIRET
EEMEBRELED",

EREKBEEEEEFRER PCe £ MS i X
R KER S 110345, XARTEET —&H
PHERBER(NMEFEERBIFAGHKT
1000 %, B % ERM 10d AREKET 20
B MBS ABRELRAEL "  EERERE
E¥. AEARFHEPEARAMES BHaKad
NGRS

FEBRBETMESERBPAEE KHR
HEe H5EMYMahaeFHELEYNE
BE#OTRE. REHMSENEWER, TLH
0, e Ar — S AME R SR A B AR SR B A
A RO iR R Ak N = & 3 e NG ki
EEMALEY, I M.J.C. Rhode 2 A8 i 0 K #M B
EREMEKSBREORFFERBEDES PR
FREMI G EIEIN T 40%""" ; Steven TR M4
BEST-BSERYAEEYRES T o .
HEER R P EEO SR REEES" T Vietor
ZHS A rolC HE MR T-DNA LA BTE R E
KB AZERNITEZERILEHN 1.8 ~30
B, BAENAREARTREENMA LA
HHEPARBER, NS AEF AP RO ERNTR
g S s Hont it i ROBE S 0 B, AT RIS A A
YIRR B A AR A ™, X e AR B A R
EMESERBPERELEYNSERIUAHH
B,
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Anthroquinone production in hairy root cultures of Rhewm sittrochii 162

Hairy-root Culture of Polygonium multifiorum Thunb.and
the Production of Its Active Constituents-anthraquinones

WANG Li' YU Rong-Min'"  ZHANG Hui' CHENG Ke-Di?
' { Laboratory of Biotechnology , Shenyang Pharmaceutical University , Shenveng 110016, China )
*( Institute of Materia Medica , Chinese Academy of Medical Science , Bejjing 100050, Chira )

Abstract Transformed hairy roots of Polygonium multifiorum Thunb. were obtained by the transformation of Agrobacterium rhi-
amgenes LBA9402 . It was clearly demonstrated that T-DNA of A. Rhizogenes Ri plasmid was integrated into the cells of hairy roots
by the experiments of PCR and Southemn hybridization. Through the screen of basic medium and the research of growth curve of
hairy roots, the optimum inoculum time was selected in 30 days or so in the optimum condition-MS medium . On the condition, the

content of thein was 2.85 folds higher in hairy roots than that of natural plants by means of HPLC,

Key words  Polygonium multifforum Thunb, Agrobacterium rhizogenes , hairy-root culture, anthraguinone
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