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Induction of Hairy Roots in Heavy Metal Hyperaccumulator Sedum alfredii
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Abstract: In order to establish induction system of hairy roots of Sedum alfredii, the leaves infected by

Agrobacterium rhizogenes A4 as explants, the effect factors, such as pre-culture time, infection time and

co-culture time, on induction rate of hairy roots were studied. The results showed that the hairy roots could be

induced after 48 h pre-culture, infection for 6 min and 48 h co-culture with the highest induction rate of 85%.

Furthermore, the rolB gene could be detected in induced hairy roots by PCR, which confirmed that the transgenic

system of S. alfredii mediated by A. rhizogenes A4 was successful. So, it was the first time for induction system

establishment of hairy roots in S. alfredii with A. rhizogenes A4.
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FREIL R R ANEKRY . B MNRHY S
(Adenophora lobophylla)~ K ¥ 1 W 32 (Thlaspi caeru-
lescens)~ EEI¥ 2 (Brassica juncea)%s B 4 J& H & 4
YIS T HERIR, IR THKESBAA L
5 g s S R 7R

IR 5K (Sedum  alfiedii) N5 R FHCrassulaceae)
SRR Z A EARKEY), 2T RAE [ W
PN I E AN T AR ORI — R e 4R,
e Y, AR E R, R SRR
et . SHEEEEYREEESR. BETR. &
%% (Solanum nigrum)~ F L F 3¢ (Viola baoshanensis)-
Fikti(Phytolacca acinosa)~ 4.%:3%(Beta vulgaris var.
cicla)- | #EFGTT (Arabis paniculata)?5 LA, ZREHKR
A 3o el R R 0 ReE, Al Suiiz -
I ES RS O RS AR
BRI ) RS MR 2R 0T 1 o N 5
1T TWHTE, SiRBYIR PR RBEREECK, F5)
TR R e, pe RSO
FEWHEFRY:, 1E 500 pumol L™ ) Cd /KFEF, 5
R o B P IAEAE 5677 mg kg !, ZE AP AT Ik (Y
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e 3% ARG 0.1% NaClO 3329 5 min, JCE /KM
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TR - PR 1 AN R ETEBER T 50 mL BEINA 50 mg L
RIAE R AR YEB 7%, 28°C. 180 r min'
THEFE 24 h B 7%, WE H & OD {8, OD fH 9 1.0
FEAITE T mL BN 50 mL YEB i fAR: 7736
BEATHE Y%Ak, 28°Cy 180 r min ' FHEREFE 12 h,
FRIE WE B OD fH, OD {HiA %] 0.6~0.8 i BP
SRR, A BT ER YA
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BRI

ME 2 /I, PCR SIMIREM 3 HRAEE R BAR
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Fig. 1 Induction of hairy roots of Sedum alfredii. A: Hairy roots inducted by Agrobacterium rhizogenes A4; B: Control.
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HERIR, TikEFE 48 h 5 BIRIRAITE T 204 80%,
Ttk 9% 24 h M1 72 h (1K) 53 51 9 45%F1 60%, T Fild% 77
96 h (AN M 10%, 1t BH 48 h 2 f A 1 Ti8% 2 ) (%
1).

B b [H] & AR G () A BT AR R
XTHEY AN BRI B 6 R4k, AR SR TR R, AT A
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2 AREER TR rolB JEFAY PCR 74, M: DL 2000; 1: A4 Ay Ri
JikL; 2: %P 3~5: BARIR.
Fig. 2 PCR amplification of rolB gene from Sedum alfredii hairy roots. M:

DL 2000; 1: Ri plasmid of A4; 2: Control; 3—5: Hairy root.
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(85%). [t {2 AL [A] (R AE A BARMR A 75 R BT
NFE, 4244 12 min B ERR AP 3R 10%.

R 1 T TR ()X AR P 5 R B R AR 5 S R AR

Table 1 Effect of pre-culture time on induction rate of hairy roots of Sedum

alfredii
Toik: 7R 1) RASMEAE AR SME RS Ui
Pre-culture time Number of Number of Induction rate

(h) infected explants rooting explants (%)

0 20 00 04
24 20 91 45"
48 20 1642 80
72 20 1241 60%®
9 20 210 10%

) 5 5040 5 A [ DK /N = BE 43 5l s 22 5 2 35 (P < 0.05) Al & 3 (P <
0.01)(Duncan £ & H#%). T&F.

Data followed different capital and small letters within line indicate
significant difference at 0.05 and 0.01 levels by Duncan multiple

comparisons, respectively. The same is following Tables.

AR 2 (RGN (A% AR S R B RAR S SR 15

Table 2 Effect of infection time on induction rate of hairy roots of Sedum

alfredii
RYeifa] SUSMEAR AR SME RS FHER
Infection time Number of Number of Induction rate

(min) infected explants rooting explants (%)

0 20 00 04

4 20 101 50

6 20 1742 85®

8 20 1322 65"

10 20 6+1 30%®

12 20 240 10"

R 3 FLHEFRIN TR0 AR P 5 KBRS S 2R A5

Table 3 Effect of co-culture time on induction rate of hairy roots of Sedum

alfredii
FLREFRIN 1] RYIMEARE  ERIME RS FEE
Co-cultivation Number of ~ Number of rooting  Induction rate
time (h) infected explants explants (%)
24 20 00 0
48 20 17+1 85"
72 20 9+1 45%
96 20 2+ 0%

JEEEFERTE R 3 AT, RS AR R
KM FrAMER G AR 3L 98 05, % 5%
WA HIE TR 48 h R s R BAIRIR A F ik
F] 85%, HLEEFRMEL 72 h (5 SR B K. Kk
48 h 2 F il B RSB IR )

3 SR
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FEHEAY H TS R WAH HRIE . AHIF TR AR AR AT
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P K 2 ZMENBRIBKR, H4 PCR
B N R R

X} R B PR AR 75 5 2 1) B I [R) R R AT o
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I 1] 48 h AR 4L (8] 6 min, HLRE 3R] (6] 4 48 ho
A RS R ) B RAR 5 5 I 8] R 3R O A
ARG, H S wE 5t R, 48~72 h 2 H Ak
#% (Abelmoschus esculentu) IR AR 175 5 1) 5% ££ T 6%
FRIFIA], DL 48 h Wi e d s AT 7T v FiL: 7RIS
[E) %) 7R B 50 R BARAR 5 5 (52 M 5 B R S5 AR —
B, RO IX P S ME AR I B S AR G A BRI
() EESRARABL o AR AT B A5 G L 4 1 AL A 4D B ) -
R, A= Y i )i B K A A B R AR T
B E IR . X E SR R, R
ATCC15834 17 YL =% (Brassica campestris) 4 h [1]E
RAR 1 T 2 5% 1 (28.9%); 7 T SEHRE R AT 17 Ad
12 YL 4545 (Echinacean purpurea)¥Mi A& 12 min ¥
BRI SR B (55.5%) M. KATH Ad W A 5
RAMERAZ G 6 min (BRI T 3805 (85%),
SRR SR HE 2% 142 Gt () BE 40 HJ5 S 238 0 iy, XAl
BE AT AT T8 B b A [5) R0 AS 5] A7 420 %o A% AF T 42 e
AN [ i ), 3 B AR R R R AT Al
(5 GBURME R B o AR5 AT T A A MELAAR 1) L 8%
TR ]2 S B RAR S TR H B &, — A
REET 16 hy HEARIE K, 75043 R 4
P A KO, gt NGB SR R 2 d AR R
R )75 5 R A5 1 (50%) o ASBIF FT HH AT B8 AN A E A4
(LR FRIT [ DL 48 h BOE B, i 48 h BARIR I
SRIPE TR, X5 IEERE R

HE RS EEYERRERCEEHEDE
ST AP R AR BT 1A 9 /7. Nedelkoska 257
(R FT 45 SRR, W B AE R 85 38 1 R B R AR R )
Cd & & KT HAMAE SRS = E£EY,; R E
AR 41 B BE A A4S R TR W 8 R S A
(Nicotiana tabacum) EARIR/E E & Cd ik F v (AR
WEAF. Fih, R stR BRI R8T
A S = T e 4w A AL IR T ER AR 15 (5 1Y
IR R, JFH A —BIT R E &8 S E YR
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