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Advances in Studies on Hairy Roots Induction of Araliaceae

JIANG Jinglong,JIANG Chao,SHEN Jixue, XU Weiping

(School of Biological Science and Engineering,Shaanxi University of Technology, Hanzhong,Shaanxi 723001, China)

Abstract: Most of Araliaceae plants are important medicinal herbs. Agrobacterium rhizogenes have been
used to induce plants of Araliaceae produced hair root,in which the important secondary metabolites are
obtained. It is one of the effective ways to protect rare medicinal resources of Araliaceae plant and to a-
chieve effective industrial production of secondary metabolites. In this paper, an overview of rhizogenes
transformation history and transformation mechanism in medicinal plants is given as the basis. Meanwhile
the present researches on species and induction rate, various factors and regeneration plants in Araliaceae
plants induced by rhizogenes are analyzed. In addition,some suggestions on further research in several key
fields are presented. All above will provide a reference for the exploiting and developing medicinal plant in
Araliaceae.
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Fig. 1

Transformation mechanism of A. rhizogenes(modification based on the diagram described by Pacurar'?'l)

The 9 transformation steps of A. rhizogenes:1. Wounded plant cell produces signal molecules;2. Signal molecules are recognized by

the bacterial receptors;3. A. rhizogenes attaches to the plant cell;4. Activated Vir proteins process the ss T-DNA;

5. Formation of the immature T-complex;6. T-DNA transfer;7. Assembly of the mature T-complex and nuclear import;

8. Random T-DNA integration in the plant genome;9. Expression of the bacterial genes and synthesis of bacterial proteins
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Table 1  Species and induction rate of Araliaceae plant induced by A. rhizogenes

AR NS L 73R 5% 3k
Species of Araliaceae Explant Strain Induction rate Reference
Z MR Ginseng root slices KCTC 2744 — 24
A& Z M R Ginseng root slices A4 18.3% 25
Panax ginseng N .
C. A. Mey Z R K Ginseng root slices Ad - 26
S5 452K Young stems, young stems with leaves R15834 8.0%,28.0% 8
Z M i Ginseng root slices A4 - 27
T 5 Z MK Ginseng root slices A4 15.9% 28
P. quinque folium . 412 Leaves,young stems R1601 — 29
I 4 Leaves, petiole R15834 4.8%,33.3% 30
RE ] o L iy C58C1 0
P. japonicus Hi 1413 Young stems upon the ground Modification C58C1 90.0% 81
ek role.root dices . 5.26.75 :
Aralia mandshrica MR AR ) A Petiole, root slices R15834 10.0%,26.7% 32
RV . - ems - o g
M F M4 425 Leaves, petiole, young stems R15834 10.0% ~16.0% 33

Eleutherococcus senticosus

FERBAARR FETREKR 15 9%, #iF s
SFUVH R1601 5300 F FIA 25 1 BLa R ik K
T 1&SJLARRIRR . Eabz &0 A R15834
FEAR R R R B RS R R A i
BRREMNN A 8K, MM WIESREREEmES T
33.3% ., AT B A4 TN GIM B & ge 2
EAERVEES S S TR 07 T IR
1.0 mg/L 2,4-D i S Mk i 4 4140, 45 5 % 30
AR FHE RS, THHRZ, SRNIES R R
I R A4 B IROE  H GIM TR Y 22 5 (5L 56
iR ok K £, LR W5 E B R1601, A4,
R15834 Xt P4 2 A [A] SME AR 19175 5 32 S AR IR -
AR > 2 M =1, 3k aT B8 2 Pk I A9 40 2 g
JI5 A WY R SO 5 11 B I R A0 LA B T G
TR TV 1458 22 19 Ja 2 265 4 B R AR AR AT 7 %o A 400 i 2
SR I A S A B ) B 40 B I A TR R e Y
3.3 Hfifs

BR NS FIVGFES b, T R 2% 6 R At Al
PR R ORAR 5 A BF 5. ROk N H ki
1) R ARARAT I C58CL A BT 19 S i b 2534y, &
AT A R RIRAR LS R 8 R 3K 90,026, Kang
S5V R15834 RIS 3 0 4 8K (1 4R F ok 4, 5 5
RN 26. 7% F 10, 0%, i 7E TG R15834 YLy
RN I A 38 R ke B R AR B L. B S
C58C1 1 R1601 42 Fli 1o i 4 £ % 5 ZRR (2
A RIS834 HI M EFH AR, HiE R EN
10. 0%, FF LA R15834 B& WA Jhy 12050 P Bk o %] il
M ZE B AR RTINS R R
16 0%, Hok &2 Ay 12. 0%, X B Fe ik ok

10.0% . MLAERFFEAT LA R AR AAT 1 R15834
A1 CS8CL X L Bk AN ] b 2 114 S AL 1A S g 1 1
AN IR AT 2 > e S 8OR =  1m Ti S
NS PGS AN R S R F00 A e 2 2R
AT S 258 R B T 8w i & L T
A £ 75 3 3 A KR X AT RE S T A ) ) o
] 22 S A K .

4 SEW SRS SRR

AR SR . AT 06 56 T8 K AR AR AT T % T L &
RARIE R AW 5T . DUIR B ot 2R AR A F
UCLEAR = o AR S A0 A2 75 5 OB AR AR 1Y
U AN i N K 7 N 7 5 TR N I S AN
70 G KEFR i A ORI E R MO T
AT LA SN [) O B 1 45 TR 3R R I i AR AR 1) 75
BLARALTS A R R R R,
4.1 TEERRERRE

B H 75 R 245 F A & IR AR R R R AR
FH A Ad,R15834,C58C1, R1601, KCTC 2744,
LBA918 1 R1000 £ 7 f(F 2), ECIHFHM L
TBHE ) A ARAR e, 33 06 i F ) A A4 TR Bk L 22 26 fiff
FH B R % M A FF 3 R15834, 14 % i 1 19 R1601, H
RWARE M B LE 10% LA . AR 2 2% E B 0F 58 %
W1 : A4 Fil R15834 B kX #00FH & R AR 15 7 6
e FLAS S M T, (H K R S B R Y C58C 1
IR S RSk 9000, BR T A MR S
ZAb FoHk B e R ORI 5 T R R Z 22 H DI
W JE ODgoo =0. 6 56 AL AN A B I 45 & 3K .
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Table 2 Effect of different concentrations of A. rhizogenes on induction rate of hairy roots
GRS T FEFP AL VA 2% 3k
Type of strain Bacterial concentration No. of inoculation Induction rate/ % Reference
107 4~/mL 132 15.9 28
A4
0. 6(ODgo0) 132 - 8,25,26,27
107 4~/mL 60 27.0 8
0. 6(ODgo0) 50 10.0 28
R15834
1. 0(ODgg0) 15 26.7 32
0. 01(ODg0o ) 73 33.0 33
C58C1 — 50 90.0 31
107 4~ /mL 8
R1601 0. 6(ODg00) 50 0 29
0. 6(ODgo0) 33
KCTC2744 — — — 24
LBA91-8 107 4~/mL 60 0 8
R1000 107 4~/mL 60 0 8

R ODgoo F5 76 600 nm 075 A4 5 e 3 .

Note: Values of ODgp in table refer to values of bacterial concentration with measured at 600 nm visible light.

28 E T 24 ODgoo = 0. 6 26 45 5% A6 38 B a5 T 1A
W FE ODygoo IR F 0. 8 J5 - 45 P48 K T WO VR B2 L I
I A SR ISR T B R A O T U g 2 T
HW 107 4. ODgyo =0. 01 Fl ODgo = 1. 0 %5 ¥ fif 5%
TEAMEAR A7 S e 5w i il
4.2 SMEE TR IR RS A | 2 5 IR B iE A0 R A R A
AT TR I e AN S o E1 AL % 4 i TR A 3l
S T A5 B0k AL ™ R R R T B B AR R
W 2 IR TR 1 AR AR AT TR I AET B 1 YEDB WA K
FH P, BT (180 £ 20) r/min MHE K [, (25 +
2)°C L 0~4 dT S FRE 3R B8 58 4T b 1 4B
b IR R, I HBE % 208 MR AR 1 e A 32 . LRGSR
(] 4 2 5 e A A 3R R O L 3k R TR AR AR AT T Y T
DNA ¥ % 5 4 & % B — 2 1 ik (], S 8% 5% 1) /) R
L NIRRESE I T-DNA #5558 &, &R 19 51k
ANBESE I A L G 5 B (R RB AR = A A R 5ROk
U C58CL BB Y AT S b 4y IR B
B, 7E 0~5 min, TS H &M . 5~35 min, 1
g1 St RO AR (HAE 5 ~25 min, 5 5 2 j B 7] 5
EAH G T E 25 ~ 35 min, i 5 28 1 3% Wi B A%, 25
min KA E SR N 90% . B LE 05T T
TE) & AR AT T A5 A I R B 3L % FR B ) b 0 ~4
d Z [E] o e Ak S8 B o5 3 15 57 I 1] (9 4E 4K T 8 T
=B S N | S A W D (S | B o =
140, Jerrapmt i 4 d 5, # IR 2 m T
TapZ % R15834 WA 3 P S KRN, & B
3 d Je fe A Y M3 SR ] L 1 H AR 2 i, HLAE
Ko ar e 0 R SR LR 9 30 d iR

HTASHERR .,
4.3 NEHEMHE MEZRZBTER (A
FE L8 IR B B AGE s SNEAE R Ak
H—ZEMW., 228 (NAA) 3 & (KT
FKEFN BLX KRB A K ARAEM, Eopz
BRI 1 meg/L 2,4-D.0. 1 mg/L KT iy MS
Bk, R iE St R AR, T AR I 6 mg/L
NAA 1) MS $5 52 547 AHT 1/ 5 S AR 2L 85 57 L i
Dy ARAS T R AR . xRS B IAE & NAA KT
AISRAE T o SR 1) 0 1 AR B i sy 0 24 285 240 M e
Z AR MR . k8] 58%0 . R RS LB BL
B fe A L R AR MR R B2 B R R A KT
BL ¥R 0. 001 mg/L B, i 5 & MR AR B3, 5
S5ORTR e BE ) m5) Wk T iR (IBAD WL 2 B W W) 4 .
BT AW CAS) J& —Fh g 24k 510 T 75 R AR AT T
W Ri Fiki DNA | Vir [X 56K A5 1L f s g ik .
B B, As REAT 5 H B R R 0 & bR AR 1
AR Y As WREEALTE 0~400 pmol/L B, 44k
AW BT Y As W E K F] 400 pmol/L B, #4k
RIR KGR E] 24 %, As WREE Wk — 2 ok, HL bR

SRR B .
4.4 Hfth

AR AT WAL R R AR 2 6] an Bs 57 5
M2 R pH 85 5% I B FOE SR X B AR5 T MR K
TP 2 ED I R P S KRR TE ST-1 R B; K
T AR RKOR BT HRARARAE B: B KB ST-1
o IMEBEDY RIS KRR L MS Ry B3R 3,
Br AR 6 JH G WO R A .
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F DT LUNS: TGS AR S M A A 4 i
RS A2 iR AR ARAT T AR AR AR IR IR SE T ARATT A 1R
AW Ir AR T RAE TR AR, ARSI R
BB R 2 S, 2011 4F g = & @ &
RRARAT T 5T 1 P S 1 SRR by AL B A 4R
WAV T AN 2F L B ARG T M AR LUK
R g B AT 3 A 200 i VR o 4 R A A iR AR AR A T
IR AE A PR H AR U TR B

LA, BARAKT B T TOIRL 25 F AR ) 5 i
RS TR AR, L EEANS ES A
AR 5 AU AR A 7 ) A 7= 5 Tl AT TR B
FE B B RS TV AR AR 7= i A — R 2. 4
JEFFE s BT LA T 1 B % A5 2B 2 1 563
(1) S ARAC T 1 1 PR B 80t 55 A Al o 4R R L Bl AR

Sk

B 452 S A 00 40 T ATL 71 114 BIF 58 AS W7 HOAS: 2R s T 1
BB A5 i AE R R 45 ] DNA B K 3 1
AN [RIREL ) O 40 v 5 A Al 23R 11 st A e A T T
HLES L B 2% B BE AR T A B R LLE
Az I 1) A T 40 I ik B S AR B AR S ) X Lt
S A A0 I DT O AT A 0 DR I S e
R Ok TR . () KRR T 4 5 W5
S RAR KT B 75 5 00 Bk AL 0 1) 3880 23 3 3l Sy o L
AR A R T U7 S L A I AR TR R L
R R M 488 o R AR AR AR 5 S R [ A T 7 S o
PR TR LR B U A 1 B e RCIRAR TG AR O R
MR Tolb A A= 77 B Sl . (3D H i 25 JHAE 9 S0k
MR 5 MU SR 1 4G Ja 22 AT B 3R A
7 T B RIT S/ 7 M A 24 T R Tl A A
— ey PR R (e e D Ak SR R (B SR
BN AR N IEZ NN 7oA S R DIINC L 7/ DrRIE i
(14 28 70 S8 1 2 36F R ARAR 1) 388 58 A0 O A A Q) B ) 45
SRR o DRI IO 9 A R AR AR A I B R AR A
T 1t B AT E AT A .
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