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Selection of Active Grow Hairy Root Lines in Ginseng
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These studies were carried out to select the active grow hairy root lines induced from various ginseng(Panax ginseng C. A.
Meyer) parts. Hairy roots were induced in root explants, stem and petiole in vitro by A. rhizogenes R1000 or A. rhizogenes
A,. These hairy roots could be grown on the phytohormone free medium, and PCR analysis of rol C and vir C gene
fragments confirmed that hairy roots were transgenic tissues. We have selected 11 hairy root lines with active growing
characters among 300 hairy root lines selected based on growth and morphological characteristics on 1/2MS solid media
with 250 mg/L carbenicillin. Morphological characteristics of selected 11 hairy root lines were thickness and thiness of
main roots, and many projection for lateral roots, active grow of lateral roots. Among selected 11 hair root lines prominent
characteristics of hairy roots with active growing characters were thiness of main roots and active grow of lateral roots. But
characteristics of low growing hairy roots were thickness of main roots and low grow of lateral roots. Finally, we have
selected actively growing hairy roots, KGHR-1, KGHR-5, KGHR-8 among 11 hairy root lines.
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Figure 1. Hairy roots induced from root explants by A. rhizogenes
RI000 in Panax ginsneg C. A. Meyer. A Callus after 3 weeks
culture, B ; Hairy root tips after 4 weeks culture, C ; Hairy roots
after 5-6 weeks culture. D ; Hairy roots cultured in hormone-free
1/2MS solid medium(3% sucrose) for 4 weeks on dark condition.
E ; Hairy roots induced on stem by A. rhizogenes R100, F ; Hairy
roots induced on petiole by A. rhizogenes R1000.
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Figure 2. PCR products of rol C(30 bp) and vir C(730 bp) from
Agrobacterium, normal and hairy root of Panax ginseng C.A.
Meyer. M ; Maker, Lane 1; A. rhizogenes R1000, Lane 2; A.
rhizogenes A4, Lane 3-5 ; normal roots, 6-8 ; hairy roots.
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Figure 3. Growth of branching in hairy roots cultures of P. ginseng
C. A. Meyer. Hairy roots were cultured in hormone-free MS/B5
medium(3% sucrose, 40mL/100mL flask) at 23%¢C for 4 weeks in
dark conditions. BR ; branching roots. Bars shown are means+
standard errors of eight replicates of actively growing branching roots
per treatments .
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Figure 4. Morphological characteristics of hairy root lines cultured in
hormone-free MS/B5 liquid medium(3% sucrose, 40mL/100mL
flask) at 23¢ for 4 weeks in dark conditions.
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Table 1. Thickness and number of branching in hairy root lines of Panax ginseng C. A. Meyer transformed with

Agrobacterium rhizogenes strains.
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Root thickness No. of BR
Hairy root Agrobacterium strains
lines 1st BR

Main root Basal Tip 2nd BR Ist BR 2nd BR
KGHR-1 A. rhizogenes R1000 2.80+0.14 0.75+£0.02 060+0.02 0.63+£0.02 ++ 10.75£1.79
KGHR-3 A. rhizogenes R1000 3301012 0.70+0.02 0.52+0.02 0.62+0.02 +++ 267067
KGHR-4 A. rhizogenes R1000 200+0.14 0.90+001 0.74+0.02 - +++ -
KGHR-5 A. rhizogenes R1000 1.50+0.11 0.60+002 0421003 0.40+001 +++ 300040
KGHR-7 A. rhizogenes Ay 270+0.08 1.10+001 054003 0414001 +-+ 4661083
KGHR-8 A. rhizogenes Ay 2.80+0.14 100003 0721002 062+002 ++ 15124100
KGHR-10 A. rhizogenes Ay 3204016 1.00+004 035001 0.33+£001 +++ 4214036
KGHR-11 A. rhizogenes Ay 270+0.08 1.10+0.03 071003 0.36+002 + 0.33+0.10
KGHR-12 A. rhizogenes Ay 230+0.11 1.40+£0.04 0.52+0.02 0.60+0.01 + 4.32+1.00
KGHR-13 A. rhizogenes A, 300+£0.15 LOO£0.06 0.76+0.01 0.62+0.01 ++ 5144057
KGHR-15 A. rhizogenes Ay 270+0.14 080003 0414002 0.65+0.03 + 1066+1.76

Hairy roots were cultured in hormone-free MS/B5 medium(3% sucrose,

40ml/100mi flask) at 23°C for 4 weeks in dark conditions.

Data shown are meanszstandard errors of five replicates per hairy roots lines. BR: Branching root. +++:very high, ++:high, +:

low, -: no data

Table 2. The effect of media on the growth in hairy roots cultures
of P. ginseng C. A. Meyer.

Hairy root Fresh wt. Dry wt. Dry wt.
lines Media (g / flask) (g / flask) Fresh wt. (%)
MS 887 + 055 038 + 002 428
KGHRT  Ms/B5 880 £ 066 040 + 002 455
o S A L0 GO
R- MS/B5 603 + 071 035 + 003 580
R SN 5 S S
ROHURS  MeBs 3T+ 019  024x 000 63
MS 903 + 052 047 + 001 520
KGHRS  Ms/Bs 755200 041 £ 08 543
KGHR.7 MS 4838 + 011 Q.SO + 001 6.15
DO MS/BY B 045 05002 571
MS 845 + 023 033 + 003 450
KGHR-8
__________________________ MS/BS 94 040 OB 0@ 4B
MS 540 + 016 029 + 001 h37
KGHR-10 X S
- MS/BH ‘3()8 + 036 030 + 002 h28
MS 558 + 010 034 + 002 609
KGHR-11 . o
MS/B5 neh £+ 020 033 + 002 534
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Drom  Gmrom M
KGHR.1? MS 452 + 031 029 + 001 642
MS/B5 530 + 033 030 + 001 561
s M e
ROIRE wsms  smox  ontoon a6
MS hed + 020 035 + 001 6.21
KGHR-IS  yo/pr 6o 4+ 083 036 + 002 516

Hairy roots were cultured in hormone-free MS/MS-B5 liquid media(:3%
sucrose, 40ml/100ml flask) at 23°C for 4 weeks in dark conditions. Amount
of noculum was lg fresh weight. Data shown are means+standard errors of
five replicates per treatments.
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