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BE. B8 F (Anisodus luridus) & B BAF RSB A WG RAAY. A A KM H C58C1 (pRiIA4) 42 F 445 F R
Bl REXRERFESME, FERT 7#HEHL(1/2MS.MS,1/2B5, White, WPM, B5 Fo N6) 3+ £ A& £ 4 & = 3¢

SR A MBI E 5 R Hn. et R E RO EARE SR E S A 53.33% 2 60.00%, FrtRAkE b A4k, PCR
AW rolB Fe rolC AR S ELINAMGABAT. BSRBALARETHETARAD ERRBRADBARE, AR
SR AT R TS AL D) 6.910.94 g/#LA2 0. 44+0.06 g/#; AR FTEZEBRES> LA 3.4910.13 mg/g. B5 =
1/2B5 3 R A PARM AR EBRR TS A S T HMMERL, 534 1.3740.06 mg/g #= 1. 43+0. 22 mg/g, =—#
ZREFRGHTFEL. EBBAATAREADB ST LERZHY, H 2.110.29 mg/#. FFRLERHA A LR
MABEAE = B ZE WA R R E ML T T A g,

X B WA BT AR EEN REER BA

hESES: Q943 XHkERERD: A XEHS: 1673 -9868(2017)04 — 0040 - 06

BB (Anisodus luridus) RHiEFZAEE TG R FEAAE Y, TE 44 o8R8 ol 0, 32 2 53 A 78 74 96 55 16
RAE 2 500~4 000 m B LI RO M | ARG K 3 2 5%, 28RS AR R ol 25 J, A hORZEMILmIE, B
2 1 AR P R i s A

FC 5 B A= W)k (tropane alkaloids, TAs) J&— 2% H ARHE P 09 A Dol . 2 Bl 32 IR0 28 28 48 19 A R il
R, FE R R A AR B 0. TG A e A B 2 A LS AS B v, A O AT SR R
TN Wy b 4 M G i e A W BT BT A i R A A v B o BOARAIG T S SROH R AR R A s i e A W Y
FRE U B R AT R e A W ) 2R AR 2 — LT AR SRR R AR S WA . AT AR S IR O B
FE24 AR R A AR W B9 A T B, TG T8 8 1 R MR 3% 2R A B DAk vt oK A7 . A BIF SR T 1R Y
T RBFACR R, IEX ol T8 8 1 AR AR KRN A: W iR 22 1 35 R BE AT AR i 18 . AR AR 46 M e A= W
B 7R R iR AR, B 0 B 5 SORN AN (A

O WRHEWH. 2015-12-10
HAWH. EEARBERSTH (31370333); F% 863 #1115 H (2011AA100605) ; Hr 2L FH AA L F:FH &I (NCET - 12 - 0930) ;
e e AL SE AR 55 9% L 30 (XDJK2013A024).
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1 # #
1.1 ¥
BEY T RV R B2 B 2 /N R R SR s T R AL,
1.2 B &%
RATH C58C1 (pRiA4) H PH R K22 KR W 500 T RE SE 56 %= PR A7
2 K iE

2.1 HREFRBRHRE

Iy HIBTECZY 1 em WM A, 15 em KIZEBE, 0.5 em KT LA BB AL G @ B P, IR 50
£ 10 min J5, FICTEIEANM T 2R Kt . ZEBORF ik 2 BB 78 MS(F 100 pmol/L 9 BT %
Fi) E A 73 B, T 2541, 0 CHEERTEE IR 48 h G A G HIER 400 mg/L Sk AIEE N5 40 MS [ 4 55 77
B BRI SR, FERMAERKS 2 cm A4 BT, B FHM A 400 mg/L Sk HRBE T 1A MS [ 7k 5 57 op
Rt B 20 d 4610 1 K. B EBRH9E 4
2.2 KR rolB EE rolC EEH PCR &l

B 200 mg BRBEWIK 0 & AR H CTAB & 4R BUSE 4] DNA, [R] i 42 O 24 1 JC 18 1 19 AR DNA fF
g I IR B 200 pL WAL AR AT C58CL WM, 12 000 r/min .0 2 min, £ EW, 20 pL ddH,O
BIF, WKE 5 min, 12 000 r/min .0 2 min, FIHEENHESR. BT rolB B H M rolC BH 5 ¥ 2 1
Zhang 251,
2.3 EREKBREFRENRE

VK AL S L2 ET FER I ER TS AR, IR TERAERKIENR 2. Ak
AR T RME R EE B g 56, AR SCEREL T 7 FAS [ 15 75 e VE S A B 9% 55 . N6, 1/2B5, B5, WPM,
MS, 1/2MS #l White, BEBEVE BRI, PR E 4 30 o/L. B4 R4 pH P E 5.8, /03 T 250 mL #y)
H =S, B9 100 mL, 121°C KB 20 min. BR AR AR 10 2 cm Z247 YR AL, 6F 5T 5 K290
100 mg, BAREIFH 3IELE ., T 110 r/min, 25°CFE KRR,
2.4 FERIEEWEAERNS KA HPLC 547

FE A B AR IR A AR B HPLC 43472 B Wang %510 9 7 vk

3 ZRE5HH
3.1 AEEBIMEEITIFSMENI I

A SLH FARAT T C58CT R UL B T R IR A SME IR, 78 25d Ji5 Gt 1A AR A 1A 1 A %50, it v iy
RO RE AR B A HOE 16 4, B HRIRHN T 53.33%, ZEB PRSI ER A EUE 18 4, iIBRHRE T
60.00% (F£ 1.

HMRLR R BUARNTE] , RATF AR Y 5 0 R A TR (B 1), Bt EA i R AR, R £,
WEE KB, KBEMR, MEARFET LiFEFHERBEILEEREZ, HiESR G EEMILERAK. X
Bl ssim. 2B ERBOERES AN FiFESH 0L RE KA, Xl FiEAkRSS
AN, FEEF A BRELLER, ERKEFATE. & Lk, B FEFERITEIES L
R ) fe A% A1 il 1A
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() B TREHE b MEMFESEHMER (©) MERESHMAR (d) BSHEFEPEFA LR
B1 KREFERESEER
F1 AERMEFENERFSENZ N

M e AL AT TR Y SN A /A AR A R /A FEFHE/ %
Ry 30 16 53.33
e 30 18 60. 00
T 30 0 0
3.2 PCREFEITHRHEFRIRMAEKRRNERE
) A0 B 7 A AR T Ri BORL b #5A0 A BOR AR A O rol B, Ri T T B A AR W) A0 e O

K rot FERUBE G e AR W) AZHE R 20, DTS 75440 240 0 3 %ZﬁELﬁ?ﬁE’Jm%E Y. rolB FlrolC FE IR Je:
B S R B S B R PCR 45 R B 1 95 B0 B 7 R LR HE M A% 1L R R
M + - T1 ™ T3 T4 TS T6 7

1 000 bp

750 b
P rolC

300 bp rolB

250 bp

M. DNA 4 Fhits + o BIEREIE pRIAL; - ¢ BPA G T AL T1~T4, FLOF i S U040 R AR BT IE s T5~T7, 5Bk 1 9 110 3648
KR8 S .
2 HBEFRIR rolB, rolC EEH PCR # il

3.3 AREKBREFENHIE

Xt AN [v) B 95 56 2 8] 1 A W e EAT A0 B (3R 2), S5 R . RARTE BS R aR 3k pA: Ko fe e, & i T R
AR BN B KAE . 1/2B5 85 97 Bk v J AR fif o7 i AT BT i 8 K. BS A 1/2B5 #5573 5 WPM, MS, 1/2MS
BB, SA SRR NH, (WA NHY AR TR F LMK, N6, White 35 372 3 & R
JUTPARAK, N6, White 43 8] 5, it oo 3 AR 28/ 100 BB OB ARG, i) 7 & R A K. 28 B

MR BS B SRR fOl A R T AR A KR B R Ak
K2 FARABEFEEAREVENE (x£s, n=3)

B gk KRR/ g RART Piit /g Hi R Ak KR/ g KART Pt /g

White 0.1040. 01 0.0240. 00 1/2MS 1.26-0. 63 0.0540. 03

WPM 3.1241.02 0.1840.05 MS 2.2440. 23 0.1240.01

1/2B5 5.8240. 83 0.4040. 04 N6 0.260.05 0.0240. 01
B5 6. 90=+0. 94 0.44740. 06
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3.4 REFEARDPFEEERMESHAN HPLC JRESHNE

R T3 HRARTE 7T ARFRFEPRIRG, FH HPLC 52 R 25 8RN AR B %5 08 55 B 40 80 (3% 3). 76 N6 Al
White 15 % 5 b R AR 0 AR Wy B8 /D, A TR i YR 5 0 IO o R D0 A SR R DS B R % R AR R 1Y
FEAE. 7E BS AR K R e B 2 7 MY B 5 BT i 7 B iy » 3881 1 3. 4940, 13 mg/g, HIRJE1/2B5,
1/2MS, MS Hil WPM. 1 X T AR R 25 i, 1/2B5 WA FRE DR ER b i o fmm, B8 7
1.4340. 22 mg/g, HKSE B5, MS, 1/2MS fl WPM. M3 3 i Al WL7E B5 AR 5% 35 58 v 855 35 10 & AR 19 2%
RS ES 1/2B5 MRS SR MM L 22 R B G 122 8 L.

3 AABFEFREFEAREERNFAEERRES BT

i gk 4k HHEW/ (mgeg™") a=0.05 REEMW/ (mg+g ) a=0.05
B5 3.49+0.13 a 1.3740.06 a
1/2B5 2.52+0.17 b 1.4340. 22 a
1/2MS 2.344+0.06 c 1.1340. 19 b
MS 2.26+0.01 c 1.2040.01 b
WPM 1.7840.01 d 1.0040. 10 b

T @=0.05 W, A 5 RE R AR i 18] 25 52 TR GE o 7030 AN TR) 55 B R A i A 22 53 A G i 7 3

ASCHR 398 A= 1y 6 5 3 73 BT AN RE i S 5 28 W3R 19 26 0 170 i o AR AR IR B CRE 25 i) 7 D AR
B SRR R R A R 0 T B SR B AT TR O A R R IR A AR R R R A R (R
B8O /7 1 (] 3).
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(©) TR FEA AN R TR RO EVHR RS K
3 FRBEFEFAUTRRINEDHRES BN E
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% 4 AR YAE B BE T B ARG K R BRI AR AR AL 5

wAE R E R, A HEAE] T 1.540. 21 mg/ MM 0. 6 +0. 08 mg/IH. ARG B A Wy B R B R A T
5 R AR RS T 8 Z M, ATSE T R R AR TE A R G 7R b R S A W R B . AR BS R SR R A A
Y AR T i . o 2. 140,29 mg/ i, HRIE 1/2B5, WPM, MS Fl 1/2MS.

4 T it

AT A0 2 . Bl 07 A B 28 A DA R A IR B0 4 R R R[], (i T-DNA $7fi AAE 9 5 (K] 41 1) 7 5
B R DUECT 22 00 5L ARSI Ay R T B0 SR B AR S AR R, H 32 B R FF T C58C1
(PRIAD ARG RN ARKI 25, FHXTFRERTESRA RN, 2B LIEFRNERARKRREKS.
AT 35 BTG T ) L AR Sy e A 1 AL

25 P RE 3R 56 T T 0 B R LG BR[O R AR B A iR L AR RS R A AR R
AR g E EiES R RS N6, 1/2B5, B5., WPM, MS. 1/2MS fil White 7 il
AN TR VAR B SR R, DL BS VR R B SR B b BE SR 0 RN AR e R R D, R OB T a3 B A
B, EVEY T R, BOE H R RS T R, X2 T B MR R SR A BN E B S A
A v v B I A S R T e v e A U A L T I L B 3 R ) R AR AR A R IR AR AR W I
B A A B, S AR, AR T AR R AR A i B BRI A e A, R
PR3 5 gk — 2B W 5

ARSLE IS TR T RARE S M IR R, R RS T R R 8 3R A 1 B kAR AR
Yy BAHEAT TR WF 5. 45 BRI RY O A B O R AT T S S R IR IR AR AN, BT R R
fE BS WK SR AR R A R Bl L, FEM AW A IR £, X iE— 25 BB AR A R R AR
B PSS T LA
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Optimization of Induction and Culture Conditions

for Hairy Roots of Anisodus luridus

ZHAO Kai-hui'*, FAN Yu-fang', XU Yuan-jiang®,
CAO Fang', LAN Xiao-zhong®?, LIAO Zhi-hua'

1. Key Laboratory of Eco-Environments in Three Gorges Reservoir Region , Ministry of Education ,
School of Life Science , Southwest University , Chongqing 400715 s China ;
2. TAAHC-SWU Medicinal Plant Joint R& D Center, Tibetan Collaborative Innovation Center of Agricultural and

Animal Husbandry Resources , Agriculture and Animal Husbandry College , Linzhi, Tibet 860000 , China

Abstract: Anisodus luridus, belonging to the Solanaceae family, is a Tibetan endemic plant species producing
pharmaceutical tropane alkaloids. In order to provide a theoretical basis for the scale production of tropane alka-
loids with A. [luridus hairy roots as the raw material, a study was conducted in which Agrobacterium C58C1
(pRiA4) was used to infect the cotyledon, leaf or stem of A. [uridus, and its hairy root induction was recor-
ded. High frequencies of hairy root induction were obtained from stem (60.00%) and leaf (53.33%);
while cotyledon produced no hairy roots. Then, the typical hairy root line was used to screen the optimal
medium for root culture growth and alkaloid production. Of the seven types of liquid media used in this
study (1/2MS, MS, 1/2B5, White, WPM, B5 and N6), B5 was the best one for both biomass accumula-
tion and TA production. The fresh weight of hairy root cultures in B5 was 6. 940. 94 g/flask (or 0. 44 £
0. 06 g/flask dry weight). Further, HPLC analysis results showed that hairy root cultures in B5 produced
hyoscyamine (3.49+0. 13 mg/g) at a higher level than that in other media. The highest scopolamine con-
tents were detected in hairy root cultures in B5 and 1/2B5, which were respectively 1. 3740. 06 mg/g and
1.4340. 22 mg/g. However, there was no significant difference in scopolamine contents between hairy
root cultures in B5 and that in 1/2B5. Finally, it was found that hairy root cultures in B5 produced total
TAs at the highest level (2. 140. 29 mg/flask).

Key words: Anisodus luridus; hairy root; hyoscyamine; scopolamine; culture

RERE RALR



% 4 RYSE, F. B FERSEFRERBIEREHAHA




