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Plant Regeneration through Organogenesis from Callus
of Camptotheca acuminata Decaisne

Dae Ho Bae*, Whoa-Shig Park, Sung Jin Hwang*, and Baik Hwang*"

*Department of Biology and Institute of Plant Resources, Chonnam National Univ., Kwangju 500-757, Korea.
Forest Resources Research Institute, JeollaNamdo, Korea.

ABSTRACT : Camptotheca acuminata, a native of South China is a well known natural source of monoterpene-indole alka-
loid camptothecin(CPT), one of the most promising anti-tumoural compounds. This study was conducted to optimize plant
growth regulators and culture conditions on plantlets regeneration through organogenesis from callus of Camptotheca acu-
minta. Callus were induced from various explants of in vitro germinated plantlets of C. acuminta using WPM medium con-
taining 0.2 mg/L 2,4-D. Hypocotyl segments were exhibited higher embryogenic callus than the other explants. Shoot buds
formation from embryogenic callus was affected by plant growth regulators, pre-treated dark condition and liquid culture.
Organogenesis was optimal in WPM liquid medium containing 0.5 mg/L. BA. The dark pre-treatment for 2 weeks before the
solid culture was effective for organogenesis. The regenerated shoots were rooted in WPM medium with 0.2 mg/LL NAA and

successfully acclimated in green-house conditions.
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84U (Camptotheca acuminata Decaisne)e 5= @&
AgollA APYsEAL Qe UARBTEe] gdaEelt), st
e T4 FE GBS A% IR ARSE o
=71, &, ZoM2] ethly alcohol FEEL 755 LA
& g VERNAL 9tk (Perdue ef al., 1970).
L] Z719F ool 2] S/ alkaloid/lE
U Ao WA lon, dHXl oxAEE
+ venoterpine, 3,3'4-tri-o-methlyellagic, sitosterol, campto-

&

thecin, hydroxycamptothecin, methoxycamptothecin, deoxyca-
mptothecin, betulic acid, vincoside-lactam S°] Ut} I
camptothecin (CPT)}> 7F¢ 2 4ei%l 3k=4o|™ (Hengel
et al., 1992), ©°] EdE o83 B FRTATE e
ATt

CPTAIEY A= F4& &0l 845 =ol7] #
o] A= AX 19943 el 2A7F = irinotecan
(Camptosar, Japan)z} 1995130l WA}, A H Yol a37)

o)

= topotecan (Hycamtin, UK) 5°] 7= St} (Chao and
Joseph, 2001). B3k fjollA = WAl Apg7d 59t a3t
SJ+= belotecan (camptobel, Korea)Z} irinotecan®] g 7S
AN AL 5o R8-S 7iAgE SK 2134(SK AR,
Korea) 5°] “4E22 /W=t (Klaus and Peter, 2004).
1 Q9% Glaxo-Wallcome, Daiichi 2] 71dolA 7ldsla
= oF 1071e] fr=AlSol 3R Sl 2™ (Choi and
Byun, 2000), ¥ 8% CPTH=A= 7093 wishd 34S
S CPTOENH HA vhEold & 7] Wil dsd
B el /i 2 Zles ®eln

CPT= &M A7elA 3 o E827t =oaL len
AAAG B obz} Aol kAl AdE AR ¢
3t AT ZH o857} HOoA L & FAth (Maliepaard ef
al., 2001). 22} opAe] S22 5 e CPT ALk A4HA]
mith @A Zpol7} AL e A QoM e g CPTALMS:
ZAs7|17h ofHoh. 2 A=, el o] v B
o] AE-E dovle F8 50| don, o2 sl It

o] Al olelg-g & Wi ohdgt CPT e Al

L
.
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the ®37F ATh (Li e al, 2005). ©] 728 A wjio]
CPTS] £& 87l =7dhal 8 o ofeles 7KL
Atk SFuTe] HE AYAE FE3AL F9 FOZHE
g 2] sk WHER o2} MARIAES] HER ¢
AR 98 F=S st e o xRS

3] UL F& FAME gl 75 ol
o] gEgFsae B At 2asit

1=

Z A
ZE) 2=
=z 2] &) e

[SIR=S 7]14]13}] oc}: ul

AT =

(Tuskan et al., 1990).

FuFe] Aol #eE A= shoot budse} axillary
budse ©]&3g A=A tiFstol] #$ B3 (Liu and Li,
2001; Wang ef al, 2005; Lu er al, 20049} QHHO =M
B 73S 53 A=Y Awstel B3 B (Zu er dl,
2005)7F )2em, ZZol= temporary immersion system (TIS)
oAl somatic embryogenesisS &3+ AE3} 2]EA (Sankar-
Thomas et al., 2008)2} Agrobacteriume ©]-83F FAAE 2]
EA7F Aol Fukal B3E vl Ut) (Wang and Zu, 2007).

Slbre] g2l AAler FAAg] A A o=
oA FEet ol E=EEhal o sjeae o e 34
Lo iAot sl gk ATt AAF R o]F
AR Fakar A oltt, wEha] 2 AFlA= 71W Hl
FE s|Fbye] Y AERE AR 7AIAS B3 AEA
Aol Trat7] flste] Az A mAE
AgzAEA, 2, A T YIS Ak HHx
< THEOEA oM Fgre] tiEdsA] Bt ozt
ol AR dto] JFAAS AEAS] FEE AT AFlx
712 A5E Agshket] 2 H2o] AUk

o]=
AT

5= [e]
et 218

al
=

[s]=]]
og

ME

1. AEN=
B Ao ARRE 3E2tE 20079 11900 AgAA

AT2olH B Witk FAE FUERHE 98 52E B
o 52U E9 W wS F AT, FAY) FANEE B

vlo} 91U E WA AAZ T2 70% ethanolol A 2%, 0.3%
sodium hypochloride &<HollA 8% T ] & HEAdr=E
3~43] AHEAL AFEE HiAE 3% 0.3%
phytagel (Sigma, USA)°| 371 MS7]&E4)| <] (Murashige and
Skoog, 1962)E ©]&3l3o™, pHe Hdl] #of| 572 &
43t 5 dgsto] ALt Wi 2Ae 3 50 pmol ms,
3F7] 16/8h, 2% 25+ 1CO2 35t

SucCrose,

Flot ASUETEA X2l = HiEX] A
13 7ol - 35 F<t 7ol vigE
AE A4, v, Hele dFste] Al fed| ol8-st
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H MS 71&24]5]0l] 1AA, NAA, 24-DE 72+ 02, 1.0, 3.0,
10.0mg 2]k Z1& ARSIt viAE Ay s AFEs B
7] flate] AE dHoRRH frd AeAE 5x5Smm 7]
Z E83F 3% sucrose, 0.3% phytagelZ 2,4-D 0.2 mg/LS
33+ MS, Bs (Gamborg et al., 1968), WPM (Lloyd and
McCown, 1980), SH (Schenk and Hildebrandt, 1972) ®j<]
o AYAE At AYE dHE 27 F Y 249
N2 wiA o A v, 45 F AEA A 2
Aes frle, A28 dAd e 2y f= 2 A
Aejs BFES 2ARIAC wgERdE 25£1C, 4=

A) wipsietc.

5
=
i}
=

3. M= JIHEY 75 A

Az 71AFAEE S8l 71N 47 5<F S22 A
o] &3l olE 71#FY = wiXel AT 71HEA
FE=8A= 3% sucrose, 0.3% phytagelo] 7 WPM Hj
A& 718 AR ARSI, o7l AETd, NAAS
BA®] 3 Az, S, AAGE AAlsIATh A E7 DR
= BA, TDZ, Zeatin® 717} 0.5, 1.0, 2.0 mg/L A7}stom,
NAAS} BAE 7} 1.0, 5.0, 10.0mg/Lel 0.5, 1.0, 2.0 mg/L
7K WA E ol &t dAElE A% 145
P & W R S0, AR YS phytagel
A7VEA] ek WPM HiAe] BA 0.5, 1.0, 2.0 mgLE 3
7¥et viAE o] gttt MY B 50 pmol msT, B
7] 16/8h, 25+ 1CoA wjekalgion, 48 Aejres 2F
AR T 2] MER wix|ol] Al wigsiaL, vl
717k0] 457} HAL w), A2 ARIE AR

wa] F=5 98 3% sucrose, 0.3% phytagelo] Z7}E
WPM HjA]el]l NAAE 02mgL 7k wiAlE ARE-sS
50 umol m?s7!, FF7] 16/8h, 25+ 1ColA njekaisic). va)
7} a1 EAE wiXE A Mol Wt A& 9
AU 12 BE AA Sl WFEEe|EVF @7l SHEoRE o]
3 Fof] oz Yof AulHE 85%= FXAIBIHA oF 257t
T3 ZT

A=A AM2st

=
=
[e]

(I

o]

o Dz

2

1. 4> RS

ol & 35 FF 7oA iR AEXEREY d2 7}
2 EA A Folo} AEARGA e e AYAGEE O
o} X A3KTable 1), 2JEA Y Ay~ e AT F

15 S7E Aok FldA Ayt P47 AlLtston,
v HHoA 7P B2 Aeart AT 2y He
AAcM = Ae2rt 4 =HA ok Awst =9tk A&
A2 AA | e A 02mg/L 2,4-DIA 7V%

O T
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Table 1. Effect of plant growth regulators on callus induction from
various explants types of C. acuminata after 4 weeks

Table 2. Effects of cytokinines on shoot buds formation from
embryogenic callus of C. acuminata after 4 weeks culture

culture. in light condition.
Callus formation Plant growth Callus O < No. of No. of
. resulators allus  Organogenesis No. o
Auxins (mg/L) Cotyledon  Hypocotyl Root —.g. growth  induction  explants shooot buds
segments  segments  segments cytokinines (mg/L) (%)
0.2 - - - 0.5 + ++ 30 8(26.7)
IAA 1.0 - - - BA 1.0 + + 30 5(16.7)
3.0 - - - 2.0 + + 30 3(10.0)
10.0 - - - 0.5 +++ - 30 -
0.2 + +(AR) - TDZ 1.0 ++ - 30 -
1.0 ++ +++ + 2.0 ++ - 30 -
NAA 3.0 + + - 0.5 +++ - 30 -
10.0 - - - Zeatin - 1.0 ++ - 30 -
0.2 +++ +++ + 2.0 ++ - 30 -
24D 1.0 + + + + WPM basal medium containing 3% sucrose, 0.3% phytagel. Callus
! 3.0 - - - formation, +: poor, ++: moderate, +++: good, —: not-detected.
10.0 - - -
t MS basal medium containing 3% sucrose, 0.3% phytagel. (AR): SH HiA|olA = 0.057 g2 7F¢ AZslt). o] Az 34U
Adventitious root formation. Callus formation, +: poor, ++: - - _
moderate, +++: good, —: not-detected. o] A fe HAWAE 02mgL 24-D7F $HHE WPM
A2 AGE AL o] F o]E A widste] WPM HiAE
Sl A2 Ag-SIT,
71 FCW —e— DCW
RT 016 = 2. ALE RSN REE s NEIIURS| 51
E ] _
g b F T AeE2RE Az 71894 =871 Sl BA,
e 09 %28 TDZ Zeatino] EFE LAWK Asle] WA 477
r— 9 = L =, R
2% 06 0.08 = gt A= Table 29t 2tk BA AHE]Tolxs Ao
3 T AL M W HolUAY AN 25 vl el
g 03 004 3 2 AT (Fig 24). T F 05mgL BAH oA
T o0 000 & 26.7%% 7V F53 shoot budsE FEHLH BAY] Fi-

MS

B5 WPM

Fig. 1. Effects of various media on callus growth of C. acuminata
after 4 weeks culture. All media contain 0.2 mg/L 2,4-D.

ghakelA VEREe ) TR0 2 1.0 mg/L NAA, 1.0 mg/L 2,4-
D, 3.0mgL NAA <22 A2 £571 dojyth &3
2z WREe S Ha gdlen GA FARL RS
| 23het Reee NEAE FASATE v 1AA9 32
550 10.0mg/L NAA, 3.0mg/L 2,4-DS} 10.0 mg/L 2,4-Dell
AMe Aezrt YA @ st JEE wHeion,
02mg/L NAA HiFoX= o] At wijs dHo
2R 59 AH2E 02mgLe] 24-DE H7Ks iAo
RS o, Ao A4 (Fig 1) WPM HjX]el|A]
0870 g2 2 7Hd =3, Bs HiA (0.850 )2t MS HiA|
(0.799 )= Bl Ysgh A4S Btk ¥k SH A=
0.082g A2 7P Wit} g Ao AFHoM=
WPM #ix|9} Bs viA|olA Z42zF 0.107 g2 0.106 g2 B3k

15 A1

=
7
o

a2
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7h Bkl ek 2 g paskich 2] waE
ARisE o WERE 7Y Fedon, Ba 4Rl o

2 Wk A2k gAEe] B e Hle @ele vAA),

WhH TDZS} Zeatindl A& 2|2 AATE 31993 shoot buds
2E % FA &AUh Gultai®t Jaiwal (1992)S Vigna

radiata®] & AH vl JojA A|EF|He] dEo 2 H7lE
DS A Ao A Alxe] APEskEo] FkOL; NAA
o} BA7} 234 uiR|oM = Az F2)3 Hele] st ¢
ojuA] A=t RSN, Eun 5 (1994)2 Pelargonium
citrosa] 1 HAA| wjgol] AJoIA 2,4-De} BAS ©]8-g vl
Al 273014 BAZF A1%0] &3l aatHol2ial B gk vl ol
oh 2 AFellA BAZE wEAl A s fEel GRS vAE
AHES & 5 AAATE o] Aeiaes A AlxE ddet
A %

FAet.

ofs

3. A MEsl 7= 2Ist BA2} NAAQ] gt S}
MHAZHE] 2% AES G5 v BASY NAAS %
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Fig. 2. Plantlets regeneration from embryogenic callus of C.
acuminata. (A) Shoot bud formation from pre-embryo—
genic callus, (B) Embryogenic callus in WPM liquid
medium containing 0.5 mg/L BA, (C) Adventitious shoot
from pre-embryogenic callus, (D) Shoot regeneration from
embryogenic callus after 6 weeks, (E) Rooted plantlets
from regenerated shoots of C. acuminata after 3 weeks.
(F) Acclimatized plant of C. acuminata after 6 weeks.

AAEle] P Gob £ A} (Table 3), shoot buds= BA
0.5 mg/Le} NAA 5.0 mg/LAlA] 30.0%= 7 =4 Yepte
o, BA 0.5mg/Lo] g8 Zghix|oA A= F3ssH &
AEA BA =7} BA 0.5mgLETH S718l W} shoot
buds e HaEe BEFS UYERUTh o]dF= Wang
(2006)2] <&l ATE o HHEOZHE S|Ge] sl
g AellM BHAE ARl fAkell e, o] %4 BA7H
B9 shoot budsell FA9] wxgty ByHEudo) &=k
NAA 1.0 mgLe] F=oAe ZAejze] Ao ¥ =4 Vet
E2ES E 5 YA ol= Oryza sativa®lX 1.0mg/L 5
o] SAF7E Aoyl E3) g wge]] fEjstal Axe] w3}
o= Sl Bla] AlE7de] atEtE Aol fARsE A
Z H} (Chen er al., 1985). 221} BAS} NAASl %%
AgolX e 71HZA FFES mFAT AT Az e
o wolx] Ykth. olgdt o5& Konan 5 (1997) Al Zw)
FE T 7AYol AA| Aol A HA 7]o] BHE
3h=7] ol ME7F Zhe 5470 o8 7] HelAl7E et

p
R
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Table 3. Effects of auxins and cytokinines on plantlet formation via
organogenesis from embryoenic callus of C. acuminata
after 4 weeks culture in light condition.

Plant growth
regulators (mg/L) No.of  Callus No. of
explants  growth  shoot buds (%)
BA NAA
1.0 30 ++ 7(23.3)
0.5 5.0 30 ++ 9(30.0)
10.0 30 + 5(16.7)
1.0 30 ++ 4(13.3)
1.0 5.0 30 + 13.3)
10.0 30 - -
1.0 30 - -
2.0 5.0 30 - -
10.0 30 - -

t WPM basal medium containing BA 0.5 mg/L, 3% sucrose, 0.3%
phytagel. Callus formation, +: poor, ++: moderate, ++ +: good, —:
not-detected.

Table 4. Effects of dark pre-treatments on plantlet formation via
organogenesis from embryoenic callus of C. acuminata
after 4 weeks culture.

Dark treatment No. of No. of
(weeks) explants shoot buds (%)

0 30 7(23.3)

1 30 10(33.3)

2 30 15(50.0)

3 30 14(46.7)

4 30 15(50.0)

t WPM basal medium containing BA 0.5 mg/L, 3% sucrose, 0.3%
phytagel.

g 5 gl FRsAel A ATl FIke] QodsE ¥
of BTHo| BAT Wk opet A, oA Bl f3

Hom A Al B NImr) wral Bk uf 9]
om, Kim & (1997)2 %2 F=] sAlgde= QI3 A9
287 Aze] g gl RS Asiviar ®agk Aset &
AR AsE At
4. Nz 23t RES glsh Y *2| Sat

il 27 Az ARt f=S dolnr] 915k Table
49} 7o) 47 E¢F A st AFsIATE 1 A il 2

F & olAbollA M]3 =S shoot buds FESE FIE 4
ARG dlF 2~45 Aol 50.0%F 7Y =2 shoot

budsS ®lom, shiljdAzE] 1M 333%, FA M=
233%% W& FE8-S Bt} Dufour (1990) Al SlojlA]
Fred AHARRY 2570 bl Al 7P B Alws Az
S AAY Bglom ESE Lee?t Bae (1999)7= Wi 27|
Al A= Al Gypsophia puniculata®] UEHO 2 HE
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Table 5. Effects of BA on plantlet formation via organogenesis from
liquid cultured callus of C. acuminata after 4 weeks
culture in light condition.

BA No. of No. of No. of shoots
(mg/L) explants shoot buds (%) regeneration (%)

0.5 15 8(53.3) 3(20.0)

1.0 15 6(40.0) 1(6.7)

2.0 15 2(13.3) —

t WPM basal medium containing BA 0.5 mg/L, 3% sucrose.

75% AERE AREsHEo] SVt g 2 Al ¢
A2 &3} 25 oldAE] P& @l shoot buds FE&o] F A
ZlEoh of 2.0 A% #= B IS g1, A ET)
U579 BA 0.5 mg/LollA] shoot buds F=&7 B3-S wjjol
T 1) B =2 a9E & UAUTE AN SAHE =

oM 3 Ax AEshe f= =HA 4ttt
5. 8% M2et =2 flet WHEY S0t

WA G AHAZHE AEA ] LS s doli
7] 918 BAE TEHE AEgt WPM HA|uA] o wfjoFate]
Table 53 722 ZA#}E AAUT}E Shoot buds FEE BA
0.5mg/Lel A 533%= 7HE =%om, BA 1.0 mgLolA
40.0%, BA 2.0mgLolA e 133% A=z #AFEo] BAgt
NAA®] z9tAg|of Shxjg| st dAulgelA =& shoot bud
7t Rt AL 91 T 5 AT (Fig 2B). A8 gl
A G 2 & Az S B (Fig 20), 6+ F &
3R 2z AlEsts BT (Fig. 2D). 58k 0.5 mg/L
BASIA 20.0%2} 1.0 mg/L BASIA 6.7%= A% &3-S
HATH (Table 5). ©] AF+= Cheng 5 (2007)8] Schisandra
chinensisE MEZ 3t A a3} 2 Eo] AEslol|
3 Ao 24-DE H7IEF MS AA RS E3F A ujek
Al v A Z7F wEA AASEal Eskekitial Baret
Mythili & (1999)] Sorghum dimidiatm®] BIRHARYA LS A
HjgFate] ANxE AEst sidivhs Baet fAlek A9E s
o] e A2 e Aol Az AlREst] 7P Akt
At AbEETh 3 A EshE 2% e fx= WPM
Z1Eu|R] o] NAAS 02mg/Le] =2 H7ketk] X4 12¢
T TS €<l Ao (Fig 2E), HeE)7t dAE AEA=
HuFEto|EZF &7l Shto 2 o]2)g & 3 (wrap)oE Yo
BUEEE 85%2 FAIXZIHA o 6773 A HS o, &

ds] =3 g2 ARSI (Fig. 2F).

ZAKR| =
B ATes Addidul@ s 0 2007-0647) Aol 2
3l F3E ACR ol A=Yt
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