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Establishment of hairy root culture of Hyoscyamus niger
LU Bei-bei's ZHANG Lei', KAI Guo-yin®, ZHANG Han-ming', DING Ru-xian', CHEN Wan-sheng'
(1. Department of Pharmacognosy, School of Pharmacy, The Second Military Medical University, Shanghat 200433,
China; 2. Plant Biotechnology Research Center of Shanghai Jiao Tong University, School of Agriculture and Biology,
Fudan-S]TU-Nottingham Plant Biotechnology Reaearch and Development Center, School of Life Science and Technology,
Shanghai 200030, China; 3. Changzheng Hospital of the Second Military Medical University, Shanghai 200003, China)
Abstract: Objective To establish the cultural system for hairy root of Hyoscyamus niger. Methods
Hairy root of H. niger was obtained from cotyledon explants after infected with Agrobacterium rhizogenes
strains A4, LBA9402, and C58C1, respectively. The growth curves were determined and the effects of
different factors on the growth of hairy root were compared. The transformation of Ri T-DNA was
examined by PCR. And the contents of alkaloids in hairy root were determined. Results The hairy root of
H. niger was successfully induced by using A. rhizogenes strains A4, .LBA9402, and C58C1 for the first
time and the best system of hairy root culture was established. The transformation of T-DNA from Ri
plasmid to the hairy root was confirmed by PCR analysis. Conclusion  The establishment of cultural
system for hairy root of H. niger lays foundation for regulating the secondary metabolism of H. niger by
genetic engineering technique and for the large-scale production of active drug components.
Key words: Hyoscyamus niger L. ; Agrobacterium rhizogenes; hairy roots
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Bl ML R R R BRI E Agrobacterium
rhizogenes ARG T IR B H R EN B~
BEAFHHERZEY., BREMNHEAREFERLAR
EYBETERERER SRKRERBY RS T
A 7 A e pie o 24 T K A i il ) R R S R 2 B AT
MEW MM TERERER RREFREFREL
KRE AENFEYEE SR EREYRES
RN = AR R R 3 & T i
AY, BAhR R REYEE LEBEHERE,
P Ri Fok 8RBTSR PR EE SR AR
HYEREENENEAIAYERAFBIR
FOATEHHRAYER . BRRERHEY SRS
EE,{J[3~5]°

B Hyoscyamus niger L., X EBE(F &),
TR, A APH, LT R AZ, R
EHEE EOERZIMAEENHALERS R
BEREYREER U NEERERARES
B, EEAFEXAMNRARERTAZEHEZ
ESMPIAME, Ba AR s, LA e,
HTFRENPESEREHEARNER, BAERA
HTHFAEERNERBR(OEEHY 1065, —&
A E SR = H R S AR

EEFARRARTE R ERERBIBARE
# H. niger L. BRHBRB, WHEHTEIHE
KHRERNRERR BT TRBERER AE -2
FEARERBETEFRHEYTREERERBDSER
AT EG R R A0 Dol Ab A PR T A .
1 H¥5H*
1.1 BRRTEEL: A4, LBANOZ, C58C1,
1.2 MK ERERES0X~90XNMEEMT,
RF 75U B 1 min JEEXE KK RE
£ 0.1% HeCl, %+ 2 ¥ 10 min, B S5 HEBK
M I~5 WL HUBRBMFEGXAMER. BEd
KELBH FELERESRSTERMS ZH
BAERE,BTF4000I1xx12h HtH.28 CHHET
®#H, RAFABHTRERYEEN.
1.3 MERSLESE-ALET SR YEB &#
FAR E R M T 2 mL YEB WK T 28
T, 200 r/min I 24~36 h; FiR F 4 000X
g B0 10 min; 3 B3, B4 1/2 MS WA E &
T RERRERS 5~20 48, B Aw =
LOEA BREKRALELENESLEN &
E kBB RS 0.8 em® F/NM & M JAA
HEFRERT,. B 10~15 min, £ R RBAK b

T (RN —FETHERRAHARTA
EWEHMS BAKRE(THE -BXHBE)
F.28 CREBF S EFHBIREEFEGB+
Cef 500 mg/L)Y £ ,25~28 CHBETFHEH{R.7~15d
AUEIMHEASGOREEREN., BENRKE
2~3 cm B ARG T . AFEIRR ALK ) W
MRS SR SRR, 25~30 4 B
£ 1,

1.4 EHEHEEREROBIARKRSGY XK
kPR EEAK BRETENEARBIER
E.RKH100mg #FEEH (15 mg THREMHH LR
#A 150 mL K& =M. MA 40 mL 1/2 BS Wik
B, BFRIKLE 25 'C,100 r/min IR REH3E,
52 FHH#R 1K,

1.5 4¢5IF A4.LBA9402 I C58C1 =R RRETF
BHRELE S T2, FELBERABREESR
FP RN 100 pmol/L MZB T FWAMEER LM,
B ARSI E 0 R RS E, LRARRATE
EHRRELEFESES FHMEERRER.
1.6 WIGEYS 1.7.14.21.28.35d A 8liE# 1 &
#WMENTYRE, UL FRAERERIERE
B YRR R A KRR BB EXA T e,
FHEREF 60 CHTEUB . LHAFREHREMLR
HAERKERHK WREFEELINES.

1.7 Hhsed REIEBAMBER LBAMO2 HAFLT &
B, 55 RARIEBEER. G pH FA R %
BXEBREKRBRMUEW, 1)E R MS,.1/2B5.N6.
White 4 FIEFHRFHFR AR BETHKL 25 C,100
r/min RGAFHEF. G2 AR —-,K. 28d GEHRE
B A FERENEEERKYER 2L 1/2B5
HEREHRE,DFFEM 1 me/L PWAAEEDE K
¥ E NAA.IAA.IBA.2, 4D EH E#H ., FER L,
WEAFARENTERERBOE:DES pH &
481K 4.4.4.6.5.2.5.6 BUFF 1/2 B5 S5
R, TER LW EARR pH EN ZREKKHE
Wi ;4) 7 1/2B5 W4 Ak SR E e M R B D 30
g/L BIRERE SRR AR, WE RREX ZRE
KEHER,

1.8 RBr% % .CTAB ELERE DNA HER,
PCR % % rol #H.1) primers for rolB: 5'-GCT
CTT GCA GTG CTA GAT TT-3,5-GAA GGT
GCA AGC TAC CTC TC-3'. 2) primers for rolC:
5-TAA CAT GGC TGA AGA CGA CC-3, 5'-
AAA CTT GCA CTC GCC ATG CC-3.3) ik
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#(25 pL) :ddH,0 18 pL., 10X PCR buffer 2.5 pl,
25 mmol/L MgCl; 2. 0 pl., 10 mmol/L. ANTP mix
0. 25 pl, 10 mmol/L primer 1 0. 25 gL, 10 mmol/
L. primer 2 0.25 pl, Tag DNA polymerase 0.25
el (1.25 U), Template ZEFE 2 DNA 1.5 pL. 4)
PCR #BF:95 'C 5 min, 30 ME#H (94 C 1 min, 53
C 1 min, 72 C 1.5 min), 72 C 5 min,

1.9 HEABREVREYEONE EHKR
60 CT4R 4 h BTk 0.05¢, B 20 mL. HERSE
HOMAZBE-WEK-CRAMBEEG 4 1OK
W EmREE, KBS EE, FMAZEE 10 mL, iR
TR (o AR B B OIR B (33~ 34 COBR,
£ 3 h, i F 2. AR, B B D

e, B E A B 10,10,5 mL ZBEIREK 3
W& 10 min, 385, BB I A DBEIRA BN R
MEBEKHFEETF, WA 0. 25 mol/L HE 1 mL, ¥
BEHREBASmL AR . FAEBKER UL
FREOR R AGRER Y MA 0.5 mol/I. NaOH
BHOImL, AXBAERZHNE. REBE L
(10 000 r/min) 10 min, B F & HPLC M E4
BEE. mERKA Sigma 4 7],

2 ER5itie

2.1 REEBRAEHKELESERHAEmME L
HMBEMEE

2.1.1 ZBERTHEHCEST FHMEKEBESE
BEHAEEN . LE 1.

r" ™

A-RHE AL BRIV EARETHHNL RS HNER BAEASREA/ 2B M3 0me/L M AR TINSE I RAESAREL
BECDEMAEAFHTANERT SA 28 d WHREFERRE E-1/2 BS MEHFERIMER 3 HE0RM

A-hairy root induced from wounds of cotyledon explant of H. niger which was infected by A4 for 10 d B-first generation of monoclanal

hairy root alter growing on solid medium (1/2 BS and 30 mg/L sucrose) for 7d C, D-passage generation of monoclonal hairy root alter

growing on same condition for 15 and 28 d, respectively E-a large scale hairy root culture in liquid medium (1/2 B5} for 3 weeks
M1 REREAHEEREETFHIMERFERNER

Fig. 1 Hairy root induced from wounds of cotyledon explant of H. niger infected by A. rhizagenes

2.1.2 ARAKITEERBELESRELR FX#%
R EHEW. FRBRITE LBANMO2 BRILES,
100K B T 28,318 LBA402 BHkABEHNH
. AAAEBRBRAR, DERT 80X KA
AEETER. ZRRAMAAHBMERES BHK
BEEEEAADMIEMBE, AKRE.2HAAR
WRERINT 4 45, it B EEIREAR R B
BAEEEM. K8 Ri fRY T-DNA X#) rol
HE S dE F RRHBH T HK. PCR E2FHL
EBRHMESRELE 2, ALRIHFETZHT EHRN
MESHEAMELETFIRFEELRENE
WL MFE L ATLLEY, BT A B AR R 0l
BERBRTHNHMAE L PURNENRREE.
FREKRBESEBREEY KERERBREN €L
FRHE 3.

2.1.3 HWmEMBELEENER . ARFENS
AR 15 S5 b b, 5 X4 00 B W MR BE R R LU R SR B
Mz — ERRELK. SERFEAARRERE
SRR ARRESE W TERALE
ERERFEHENE LS, THEARRE ORI

£l FARFENNREAELEFASHNER
FrEShak AR
Table 1 Hairy root of cotyledon explant of H. niger
induced by various A. rhizogenes strains

and activation factors

EAEL U3 8 ER-E/ %
bl CK AS* TEC** CK A8 TEC
A4 147 112 98 £8(46.3) 103(92.0) T4L75.5)
LBAS40Z 103 110 99 66(54.1) 08(8%.1) B2082.8)
C58C1 155 145 100 71(45.8) 10L(69.7) 50{50.0)
Cantrol 3 30 30 00 0.0)  3010.0) 1(3.3)
TZBTER CCARBRME

* acetosyringone * *exiraction of tobacco

BB E WA s oAb B A B e R =t
HYRERGE SIRELBRETH RFRENE
BEOAE R KT ERAE MR H I RR
HE AR F A KEE, A 500 mg/
L.EZE 1000 mg/L MLBARLAREILRR.
YE P8 X4 VR I B D 2 B 8 R B R R (LR
BB/ B R B B PR SRS R, RN R I o R
BT AsonlB H1. 0~1.6 I, BT RS BRE—
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M-DL-2 000 DNA 4 Ji & 45 # (100~2 000 bp)
P-pRiA4 FH¥EM B N-BidExTR
M-DNA Marker of DL-2 000 (100~2 000 bp)
P -positive control of pRiA4 N-negative control
B2 BRI E rolB M rolC XE M PCR S MAR
Fig- 2 PCR detection of rolB and rolC

in transformed hairy root
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REAKR g
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0 7 14 21 28
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3 FANGESERREET XERELDR
Fig. 3 Growth curves of hairy root in liquid culture

induced by various A. rhizegenes strains
At R AL, A £ R R B R R T A 5
W W B R R R T T R
2.1.4 LI FAOm X R B AR W LR
R IL 3 ROIF, e AR A DI R R —
He e SRt LR S 2B TR RRRERW
BEAMTALSFE L ATEMRER AVAK
A0 400 A MK T LA K T T A AR AR R
KEASE LEmAREE. MREFN R K B
HE K B 0 40 R 2 9 A A R B TE ARG B
ELERAYRMAELT.
2.1.5 JLIEIRAiR . pH 3T H AR R B . 3t
HmFAEHEA 22 CHRBRABNHEHAERR,
ANEHEA 2 MLA:L FEBRERBNNESR
2. HRABEHAFNLE A K. RAEEY R
wAEKWRAN S —ERENNH. &F i
B 25 C. ARTESHYAERMETILE
Fmt, RS pH WIEFEFF THAARNR
% REATREERRMERESET FFHTRTE
vir K EFEHFxBEEpH ZE T . HFREHE
BRERE, A TFTHRREEE.ARBR. b HE
4.8~6. 2 BT B P9, 3 55 1 280 iy 0 T R O e /DS
A LA AL SR — i 364 pH 5. 2 MR
2.2 FAEEE.EFEpHAFRBRESZRE
KEMER. FLREE T RAFAKRE.HHFE.pH

MARBENEREL BB NE 4 TLEE,
228 d WEKE, FEFFELL 1/2B5 I MS
i BEL NAA RE 4,1 mg/L 8 2,4-D A
WREREKNERpPH R 5.2 NBERRRE
oo REeE . R E DR E E A MR M RUR T A B
ME.
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ERAEKE /g
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EREKE /g
oW Ry
-
k3
: hy
g
b3

R EKE /g
SwRso

e HE R
pH BE

W4 FEAMK ERXEpH RENERELBOHEM
Fig. 4 Influence of various auxin, medium, pH value,

and carbon sources on growth of hairy reot
2.3 BEERBRTEYREYENBEHNUCER R
#Fo. HPHLERNESH. FAEFENEYER
THARN XRFFAAELLREAAEE=R

EHHRAEERSREBENTITHE.
N2 NEZRTENREBNR
Table 2 Alkaloids in hairy root of H. niger

# 8 HER/ (pg-mL™) FHEEW/ (ug -l
x 8 2.2440.69* 3. 0341.12
a % 0.5940.27 2.494:0. 84
Lade g 0.77+0.10 1.6940.34

3 it

REMESEEAYHAHERTROREA 2
HRREN R EEHLRENRE, A B EAH
TRFEEHEDEE T KEAEAHRTENR
WRARRORS - TEEWEBEEREREAT
AMENREEG. 6L ERREG 2 W SR
EFREAHYEETEEREAES BRYHM
G, EEXEYRMNELRHERBCETRBE
hERB. ARAEBFE - RRM PMT
(putrescine N-methyltransferase) 1, 4-T Zf#-N-
FREDHELCBEER N-FERE RE—1%
4 B H6H (hyoscyamine 6-hydroxylase) B %5 8 6-
PAEMALEAEERERERESE R
Hashimoto VN B 8 M B 3 H.niger B M
cDNA XHE PR Atk £ E. Jouhikainen &7
H. muticus R F A hoh FEEMN R LB
BET 1005, HERMB 53 RMEE. 55



- 1868 -

B 75 Chinese Traditional and Herbal Drugs

$I6HBH 2B 20054 12 A

o PMT # H6H Mg B XA 8k b . f i3 2R R
FREARE MNERRRBERIRE N ERE

over-expression of strictosidine synthase and tryptophan
decarboxylase on alkaloid production by cell cultures of
Catharanthus roseus LJ]. Planta, 1998, 205; 414-419,
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# E.BHN BIHEXMMHPLC KA ME. Ak RWEMAEHBEOQEL, %A Zorbax SB-C,, 4L (250
mm} 4. 6 mm, 5 pm) B H SN S ZHE-1. 296 BEBR IR CBR BE SRR ) + M4 A [A] 70 min, MG 1807 254 nm, B
R BYTHEHMWHPLC Hu B e THEEM 8 M A EGG, DR ¥ LR RN S HU A BERE
R Hi® FHRBE TR BT, T 0 H S5 R S HE S 8 o 27 5] 0 o R Y S AR
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Fingerprints of Radix Glycyrrhizae by HPLC
WU Zhao-hui', LUOQ Jia-bo's YOU Wen-wei®
(1. Key Laboratory of Traditional Chinese Medicine and New Drug of Southern Medical University, Guangzhou

510515, China; 2. Department of Chemistry of Southern Medical University, Guangzhou 510515, China)
Abstract: Objective To establish the HPLC fingerprints of Radix Glycyrrhizae. Methods
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The RP-
HPLC method was used, Zorbax SB C); column (250 mm X 4.6 mm, 5 um) was employed; the





