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Optimal Culture Conditions for Transformed Root Growth and Trichosanthin

Formation in 7Trichosanthes kirilowii Max.
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ABSTRACT : Transformed hairy roots were induced from in vitro grown plantlets of Trichosanthes kirilowii by infection
with Agrobacterium rhizogenes strain ATCC15834. Transformed hairy roots exhibited active growth with high branching of
roots on plant growth regulators-free medium. Cloned line (TR-03) of hairy root was tested for its growth and extracellular
protein accumulation in medium under various culture conditions. Among the culture media tested, a full-strength MS
medium had a pronounced effect on root biomass and extracelluar protein accumulation in medium. The maximum root
biomass (2.4 g DRW/flask) and extracellular total protein contents (28.3 ug/mf) in medium was obtained at inoculum size of
2 g (FRW) and in MS medium supplemented with 4% sucrose. In addition, the optimal shaking speed for root growth and
extracellular protein accumulation in medium were 100 rpm. The total extracellualr protein concentration reached a maxi-
mum of 28.3 ug/m{ at 4 weeks and decreased thereafter. Protein translation inhibitory activity was observed in culture
broths and reached levels of 21.3 unit. These studies demonstrate that the transformed hairy roots can be utilized for the in

vitro production of ribosome-inactivating proteins.
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SIEElE] (Trichosanthes kirilowii Maxye g5 A9
AHYekE TR 202 Shiollxe anfel € sid, sl
I, ok, HH|, ofd, g, Fy, Aulg] diage] X|5o|
AREBIEL Utk (Zhu, 1998). dFsElE|e] FAlel 2AdAME
trichosanthin (TCN), TAP-29, trichokirin, o-kirilowin, -
kirilowin, 2] karasurin?} 72 T}F3E ribosomal inacti-
vating protein (RIP)E°] AAF AR = ALE IdHA|AL 3
o} (Lee-Huang et al, 1991; Toyokawa et al, 1991;
Casellas et al., 1988; Dong et al., 1994). =83 &%
#2HE, 283 HIVEY &5S dAlgke 8345 veilie
trichosanthin® A Z 2o RS 2897]2] oln|i=Ako 2w M
A7F wrEoAIH, o] & Alze] G FTF AAEE AT
AL B3] HEHo=2 EAF 24-29kDa®] monomeric

nonglycosylated proteine @/JgHt} (Chow ef al., 1990). 2

22} Azl He gl Alxoae Al gt
AollM AFE=He] Aol ALH o= FAEHA FAY Al
AEHo|7} wler = Qi) olouls] EUMITFS Agrobac-
terium rhizogenes el 23 AEIZE A =4 /4
A EFshs TDNAZE AEAIEHRE Helso] f=se ¥
S P (YR B gk Al Hjg] 7]
7k Al ellA f Aoz AslekE o g QPgAS 2k
7] el e f-8EFe] ALt Aol dojA] uig- A
el AAlE L#A|2 ATt (Shank and Morgan, 1999). L
Ao, BAe] 73 s A F2912 T-DNAS)
ARlo = Qg AdEdasiolrt WAs] wiie] EEskE Al
Y5 o|&gue} v 2 AP EA ) Ae AxFE A

wele #gS daFoz AXok 31, scale-upe HsiME
Eep2an g dAlNN AFELY] RS HOE f=s

g e sk wjd=adol s Elelok drtk 2 7]
W (in vitroyllX wiFel skaEke]e] Al 2AolA tha A}
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ol ot BAEAe] 2ot 22> TCNS| Aol o]
FolF-& gt vk Ut (Thorup ef al., 1994; Savary and
Flores, 1994; Stoner et al, 1997; McDonald et al., 199).
e, FEASE 2] AARS FTRITIAGY oEE
5o ZE TCNS| Agds Hdist & 5 e A<= oH
o]zl u} glrt.
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Tl SREAEAFF O RRE ol AF AEE AR 3t

Qr}. shsEle] EAke] FRAFS 98] 70% (vAv) ethanolz
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N 3 Had T2 343 AFs) o] & HiE filter
papers ARS-3te] oo RS AAT e AEARZEE
o] H7F=EA] 2 12MSHIA] (2% sucrose)oll 233l
o] 12X7F ZAMEE T 251 10PN FdFog wols

- ov =
FE sk

2. HERIZ=A|

Ao AMgE BE v 77195 ©AU90 sucroseE 2
£ % IN NaOHE A3l %7] pHE 582 XA
BAMIA]= 100l Elenmyer flaskel]l Z=AI$H viA]E 50 md
A B T 121CAA 1587 2P H2sien, 33
Hix1e] 739 03% (w/v) phytagel (Sigma-Aldrich, USA)S-
kel $RES & & Ashdd ST $HA, ARl A&
ARZHEZD H7PIA= 0.2 um pore size®] membrane filter

S MRSl of2hdwd e EaE wiAel 7t sisin

3. 2ARZ Ul
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Fig. 1. Hairy root clone of T. kirilowii cultured on hormone-free
MS medium.
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A G we gAF] 37} S8 e,

A. rhizogenes®l 2J3l FEl= 24 e SF4E9]
44 EA0lv T-DNA®] Ho|fAox 2152 Asd
of A f1A wet ohFst #olA7t vERE 7 ot sk
Elgle] S discEHE {718 B2 gole ST st
B dojd = utfeiA|e] 22 (root hairsy’} YEshE 55
o RS HAFATH (Fig. 1). £ Agol ] 348k o)
AAAZ FfolM AGER e shsEl] TS0 e
AZ BAATEANA HISsE Fe BoFo=24 AQlEdo]
o eg doler] Hrke S5 A= F32<1 5440 7]
olsl Aoz ALFHIT} (data not shown). SH=ERES] ¢
disc B FPE FHIS IHR97F EE S HH )]
AeAgdEdo] H7HEA B 12MSHiA|l] 7171 el st
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A dHsk] LA AARAol AHE AL 47 9
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flaskel] HEsIATh. 475t widet & 783 A FH viA
W 37187 Tl de] g =5 MSHIR|AA 24 ¢ (A5

48

Table 1. Comparison of hairy root clones of T. kirifowii with
biomass and extracellular protein accumulation in the

medium.
Clones  Biomass (g DRW™/flask)  Total protein (ug/m¢)
TR-01 22104 27.1+6.1
TR-03 24+0.3 28.3 5.1
TR-06 1.9+0.7 242473
* Data represents the mean values+SE of three independent
expreiments.

** DRW; dry root weights.

Table 2. Effect of medium components on biomass and extra-
cellular protein accumulation in the medium.

Media  Biomass (g DRW™/flask)  Total protein (ug/mé)
MS 2.4+0.3 28.3+5.1
1/2MS 2.1+£0.6 20.4+6.2
B5 1.8+£0.4 18.7+9.0
WPM 1.6+0.3 16.8+9.3

* Data represents the mean values+SE of three independent
expreiments.
** DRW; dry root weights.

7} 283 ug/mt 2 7FE A BT (Table 2). ol9hze A
HE FaL & v skevke] 2] A MSHlA Hs)

7199 %7} e 12MSY B3, 2832 WPMEIRA| 7} B4
o] ASolu Thild o] A A e AoE B
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AAS] v dFo] eI S sl mEbA, bl
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o] HA7}ete WoBE FE sucroseE AFESIH S
glucose®t &t ARgsle A= AUTh HiAIY B &
= A AFEE 7AE aEste] Mae] A 229
RS FUlE & F JEF 2%AAFE 12% 7HK] oSt
A AEst Atk (Misawa, 1985; Knobloch and Berlin,
1980; Sakamoto et al., 1993). dF=El] B2 Z$ole
wjzlo] H7lshs BHAYO R sucroseE 4% == 7R
FEA uEAE Aog Vet (Table 3). HIAIW 27] &

_/J\_OJO

HS glucoset} fructoses: THEOE 23 sucrose}
A Aslls A BTl fFelEQl Aolg I

UATH (data not shown). ©]= Stoners (1997)°] sH=ElE]
o] kM| zn]FollA] sucrose, glucose, 1] fructoseE Zt
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Table 3. Effect of initial sucrose concentration on biomass and
extracellular protein accumulation in the medium.
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Table 5. Effect of shaking speed on biomass and extracellular
protein accumulation in the medium.

Sucrose conc. Biomass Total protein Shaking speed Biomass Total protein
(%) (g DRW™/ flask) (ug/me) (rpm) (g DRW™/ flask) (ug/md)
2 20x0.6 21.3+6.2 60 1.3+£0.2 16.3+8.2
4 24+04 28.3+5.2 80 23%0.5 243+7.0
6 1.8£0.5 19.7+£93 100 2.4+0.5 28.3+9.3
8 1.4+0.7 15.8+8.0 120 1.1+0.4 11.8£9.1

* Data represents the mean values+SE of three independent
expreiments.
** DRW; dry root weights.

Table 4. Effect of inoculum density on biomass and extracellular
protein accumulation in the medium.

* Data represents the mean values+SE of three independent
expreiments.
** DRW; dry root weights.

Table 6. Protein translation inhibitory activity of T. kirilowii hairy
root crude extracts.

Initial density Biomass Total protein
(g FRW) (g DRW"/ flask) (ug/me)
2 24+03 28.3+5.1
6 21+0.6 26.3+6.9
8 1.6+0.4 19.7+£9.0
10 1.4£0.5 14.8+8.3

* Data represents the mean values+SE of three independent
expreiments.
** DRW; dry root weights.
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Culture periods Total protein RIP activity
(weeks) (ug/me) (units)
2 10.9+6.0 14.3£3.1
4 28.3%5.2 21.3+23
6 243+7.1 11.2£3.0

* Data represents the mean values+SE of three independent
expreiments.
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