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ABSTRACT

Korea

This study was carried out to obtain the information for growth characteristics of crown gall tumor and

hairy root transformed by Agrobacteritm spp. on the media with phytohormones, casein hydrolysate and activated

charcoal. Crown gall tumors and hairy roots were formed respectively on potato tuber discs infected by A.

tumefaciens AchS and A. rhizogenes ATCC 15834,

These tumors and roots could be grown on the

phytohormone free media. PCR analysis of Rol C and Vir C gene fragments confirmed that crown gall

tumor and hairy root were transgenic tissues, free any wildtype Agrobacterium. Callus formation from hairy

root was prompted on the medium containing 2.4-D 2mg/l with cascin hydrolysate 1g/l. The survival ratio

of crown gall tumor callus derived from potato increased on the medium containing the activated charcoal

0.5~2.0mg/l because of the prevention, on the other hand, hairy roots were necrosis on the same medium.

Callus derived from hairy root were excellently grown for a short time by suspension culture on liquid

medium containing 2,4-D 2mg/l and casein hydrolysate g/l
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Table 1. Formation of crown gall tumor and hairy root on the tuber disc of Solanum tuberosum cv. Daeji by Agrobacterium spp.

Rate of twumor formation (%) Phenotype
Strains of t )
rams o 5 days 10 days 15 days 20 days 30 days ot
A tumefaciens AchS 0 88.12 90.10 90.10 100.00 crown gall
A. rhizogenes ATCC15834 0 95.24 97.62 97.62 97.62 hairy root
Control 0 17.86 20.12 2143 21.43 wound callus

Fig. 1. Crown gall tumor( ) and hairy root(B) induced on potato(Solanum tuberosum cv. Daeji) tuber discs after
inoculation with A. tumefaciens Ach5 and A. rhizogenes ATCC15834. Normal root(C), crown gall tumors callus(D-C) and
hairy roots(D-H) were grown on the phytohormone free MS medium with carbenicillin.
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Fig. 2. PCR products of Rol C(540 bp) and Vir C(730
bp) from Agrobacterium, normal, crown gali and hairy
root of Solanum tuberosum cv. Daeji.
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Aok o3 ozt callus7t BAEH YoM AHA &
TGuatAd o]l 2t 2,4-Do} BAS] B{HH
2] Al & 2,4-D Img/19] BA 0.5mg/l 5 = 7}A] & hairy root
o} callus7t EAlo] AAslH 2 2.4-D Img/19} BA
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Table 2. Effects of 2,4-D, NAA and IAA on the callus(C) induction from hairy root(HR) derived from Solanum tuberosum

cv. Dagji
24-D NAA [AA
Conc. -
(mg/1 Phenotype Fresh Phenotype Fresh Phenotype Fresh
of callus weight(g) of callus weight(g) of callus weight(g)
0 HR 1.04+0.17 HR 1.04+0.17 HR 3.44+0.26
0.1 HR + C 0.96+0.08 HR 1.30+0.12 HR 3.01x0.14
1.0 HR + C 1.06 +0.49 HR + C 1.36+0.08 HR 293+0.23
2.0 C 1.86£0.13 HR + C 1.79+0.04 HR 2.37+0.11
5.0 C 2.0340.23 HR + C 2.86+0.13 HR 2.98+0.05
10.0 C 0.73+0.18 C 2.5440.19 HR 2.35+0.12

Table 3. Effect of BA, kinetin and zeatin concentrations on differentiation of hairy root(HR) in S. tuberosum cv. Daeji

B A kinetin Zeatin
Conc —_
(mg/1) Phenotype Fresh Phenotype Fresh Phenotype Fresh
of explant weight(g) of explant weight(g) of explant weight(g)
0 HR 3.444+0.906 HR 3.44+0.96 HR 3.44+0.96
0.1 HR+C+N- 0.82+0.17 HR+C+N 272+1.29 HR+C+N 0.97+0.22
1.0 HR+C+N 0.41+0.05 HR+C+N 1.56 +0.81 HR+C+N 0.81+0.13
2.0 HR+C+N 0.41+0.10 HR+C+N 1.26+0.53 HR+C+N 0.71+0.19
50 C'+N 0.36+0.07 HR+C+N 0.89+0.39 C+N 0.61+0.23

‘N necrosts, *C : callus.
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Table 4. Effect of 2,4-D and BA combinations on differentiation
of hairy root(HR) derived from S. tuberosum cv. Daeji

Conc (mg/l) .
=~ . Phenotype of callus Fresh weight(g)

24-D BA
01 05 HR + C 1.21£0.17
1.0 HR + C 0.96+0.04
5.0 HR + C 0.57+0.08
1.0 05 HR + C 1.33+0.03
1.0 C 1.35+0.31
5.0 C 1.29+0.42
50 05 C 3.12+£0.13
1.0 C 3.39+£0.84
5.0 C 2.54:£0.63

‘C: callus.

NAAS} BA A 2] Al & NAA 10mg/l]] BA 0.1mg/l
FXol A callusAl o) 7+ FAd e en NAA Tmg/l
o] BA 0.1, 1.0mg/l 12 2 NAA Smg/iell BA 0.1mg/l
&3 2] ol A gt hairy root7} A H ATt T3 BAV}
Smg/l 7bE A pelA e w3yt wel dojutn
calluse] A& AAA 7= RE TaAE & UAD

Table 5. Effect of NAA and BA combinations on differentiation
of hairy root(HR) derived from S. tuberosum cv. Daeji

Conc. (mg/) . . .
NAA BA Phenotype of callus  Fresh weight ()
1 0.1 HR + C 1.04 + 0.24
1.0 HR + C 1.0t + 0.14
5.0 C+ N 0.79 + 0.16
5 01 HR + C 1.98 + 0.34
1.0 C 1.60 + 0.44
5.0 C+N 1.36 + 0.30
10 0.1 C 293 + 0.84
1.0 C 255 + 0.39
5.0 C+N 201 + 0.55

'C : callus, *N : necrosis.

Table 6. Effect of IAA and zeatin combinations on differentiation
of hairy root(HR) derived from S. tuberosum cv. Daeji

Conc. (mg/l)

Phenotype of callus  Fresh WClbht(“)

~IAA Zeatn " -
1.0 05 HR + C'N¥ .02 + 022
1.0 HR + CN 097 + 0.20
2.0 HR + CN 098 + 0.17
20 05 HR + CN 1.22 + 0.40
1.0 HR + CN L1l 4+ 0.25
2.0 HR + CN 110 # 018
50 05 HR + CN 1.83 + 0.47
1.0 HR + CN 1.19 + 0.25

+

2.0 CN 1.10

()2?
C callus N : necrosis.
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Ao #a) FFo] AT A7/ 8FEd T AT

Hairy root callus®] casein hydrolysate®} activated
charcoal®] H3}: 24-D7} A7LE wf A A A S = © hairy
root callusE A A EF 22 2371 a R 9] casein
hydrolysate(CHYE F 2 2 A 718t =83 A
& 2413 A3, CH7F H7HE oAl & hairy root
callus7t 2 =] 2] o %Eﬂ EETFEAEE) LA
He A HYE . 3 YA EE CHY 5
A BN S BEHALH Sp AN E Aol e
2 gane %L FHUAGE 7). @8 hairy
root callusE activated charcoal{AC)Yo] 7} wj x| o
Wt A3 2P EG AR Fo) Fee S
HEx 4EEE &Y F AR e ACHE 51 A7t
H A h'liry root callus7} A9 ZA 5= gx
Mele s H4E 5 5 UUAHE D

Hairy 10014 B ANEZTEZE £H7 WA
casein hydrolysate(CH) H7HA] A A 52 & zlo|7} B
o] ] UAR 7157t A Az YSAH I FA
erorch 28y A A callus §71 2219 z28¥ 5ol
2.4-D 2mg/19}, 2.4-D 5mg/l D BA Img/l 2] ¢

ol A= CH A 2ol N4 ¢ vh-&-& Yeh o} CH 3 =7t



Table 7. Effect of casein hydrolysate and activated charcoal on growth of hairy root callus derived from S. tuberosum cv.
Daeji on the medium without any phytohormone

Casein hydrolysate Activated charcoal
Conc. Fresh quhl Survival umo Conc Fresh weight Survival ratio
(g/h) (g) (%) (g/D (g) (%)
0 1.3440.14 90.9 0 1.04+0.24 90.9
0.5 1.2240.14 70.0 0.5 1.21+0.10 100.0
1.0 1.1840.20 69.4 1.0 1.14+0.22 100.0
5.0 0.63+0.18 277 5.0 0.184-0.09 19.4

Table 8. Effect of casein hydrolysate(CH) on the growth and phenotype of hairy root(HR) in S. tuberosum cv. Daeji on
the medium with/without phytohormone

Hormone Free 2.4-D 5mg/l + BA 1mg/l 2,4-D 2mg/l
Conc of .
CHg/l) Fresh Phenotype Fresh Phenotype Fresh Phenotype
weight(g) weight(g) weight(g)

0 1.47+0.17 HR 2121019 Callus 1.52+0.32 Callus
0.5 1.41+£0.19 HR 4.37+0.17 Callus 2.30%0.16 Callus
1.0 1.474+0.19 HR 445014 Callus 245+0.14 Callus
5.0 1.65+0.09 HR 6.80+0.42 Callus 4.10+0.51 Callus

EE5E callus A Fo] @A ¥ Friatgl e, CH

Table 9. Effect of activated charcoal(AC) on the growth
1 [e] 7} W 7}y A
Sghell A5E ebdot calluszh Bl @ise A and phenotype of hairy root(HR) in S. tuberosum cv.
S A UJTHE 8). 224 24-D 2mg/I ¢} cascin Daeji on the medium with/without phytohormone
hydrolysate 1g/18 7} v X] of] hairy root calluuf"—

i Hormone Free 24-D 5 + BA 1(mg/)
& ehuf ksl ok 3 &k callus Bl 0] 2] 5 2 whA 7k A Conc. of —--
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