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# E.HN REEREHAREPERAREFCERNE. 7% BaERBFTEHASHRGEAHTE
BER BRATEAERE MENERAGNERDERNER MWETERFREKNENBRBRENHES
k. BR BEEFARAEMS BREPHAREK BT ARABBANERBHERFELMIEHRED . BERE
#HEK 2,4-D 0.2 mg/L+NAA 0.5 mg/L+ 6-BA 0.5 mg/L ZIMARAYPL 12d EEHE.BEARBESE
22~26 'C,120 r/min TAK . BEBEFRMMAES 4~20 XRMBELS, BRGRHETREI N :(d)=3.92 47, T
BEEZF 0 REAREK N 27 44 g/L EARMPERKD N . ERNBRRSBRAERKBEHFHELE. B 20 REW
BWEESPOAPIBARME 9. 319X 107 %, EH BB K 2.56 mg/L. & MSEAMHERTSENEMAME T
FOHMBAEKE 20 RALERURFERBRESAREREERBAELEYE.
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Optimization of cell suspension cultures in hypocotyls of Camptotheca acuminata
and camptothecin accumulation
PAN Xue-wu, LIU Xin, LU Ying-tang*
(Key Labaratory for Plant Developmental Biology of Ministry of Education, College of Life Sciences,
Wuhan University, Wuhan 430072, China)

Abstract: Objective To optimize cell suspensing culture system of callus initiated from hypocotyls in
Camptotheca acuminata to produce camptothecin. Methods The callus initiated from hypocotyls of C.
acuminata seeds were suspensing-cultured, the effects of basic media, plant growth regulators and culture
condition on cell growth were studied and the dynamic changes of cell growth and camptothecin accumula-
tion were monitored. Results Suspension culture cells grew well in MS medium and cell homogeneity and
camptothecin content were superior to those in other media. The optimum plant growth regulators were 2,
4-D 0.2 mg/L+NAA 0.5 mg/L+6-BA 0.5 mg/L, proper subculture time was about 21 and suspension
cells developed well in 22—26 ‘C at 120 r/min. The logarithm phase for cell growth was from 4th day to
20th day and during this time the double biomass accumulation time was 3. 92 d. Meanwhile, during loga-
rithm phase, camptothecin was positively linear correlative to cell growth. Consequently, at 20th day the
maximum cell dry weight, camptothecin, and yield were 27.44 g/L, 9.319 X 107°%, and 2.56 mg/L,
respectively. Conclusion MS basic medium adapted to establish cell suspension culture system of callus
initiated from hypocotyls in C. acuminata and camptothecin is positively linear correlative to cell growth
during the cell growth until the first day.
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RB=YAESHGAEY R ERE T BRI, BE AN
S ERBATRL YT R M, LT M HKF
REEMBEAERETHNT R AHEAY AR
BHREETERBRE A RNHRR XN E, H
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BEHEFREVHRAME. BREFRERNEL
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1 MR5EE

L1 AERE. RRMENHFFRERERIK
2R EAREKREW .

1.2 TEHAGHANESSHRER . BTFEE
A ERAWES, AR L/, Y BT R
A MS+2.4-D 0. 2 mg/L+HEHE 2. 5% + 5 IgH
0.8%,pH 5.8 FERIEFEP MHET 251D C
BEFEESR 204 EATRIAESHBGAR, A
bR RAEGAIE S EREMAZ T RIER
AGHAN,F 15 R%MR 1 K.

1.3 BFPEFEGEST SR EERIESR S~10K
ERBHAR  BEAKE 100 mL BAKEFREN
250 mL =AM, FE MR BEFER 10%, B 40
g/L,BEFFT Q5+ CREPEERK LHITHRY
B, B ARERERENEE MENIHE. E
FEGHREERMMERBRER, AT HE
AR ET AP 20 d BURE (AR RI UL B RR SR W & B B M A
KERMAREBERNSEBR,

1.4 S¥EWE

1.4.1 SIRBEEE .2 BORK T B, Ik
K B T 66 40 O 38 53 R IR FL A2 0 9 I e 400 o il
FREZREEMARESERE,

1.4.2 AW EMEFE pH EKIE K FF
WEZAREIESHEBEERESARL T, A
pH i & 35 5= % pH B, KR4I F 50 CHXU
ERTEEHERRRE A KERUEGA LRI
AMERTERER.

1.4.3 EWBATE A& B R R BRI
S W SCHR[ 4, 5 1A B RS ek T B S AR IR T4
#8100 mg, AR A FBE 5 mL, @7 30 min, K H
FRE.EEIK.AHFEETERERY. 45
Y 2 mL 845K (8 DFR 3 K, AHEHER
S A E R REEY .1 ml PR (AEL)BRE
AJERHTF HPLC 447, WA A2k Agilent
1100 series &= 3 ¥ 4B 68 1% 1Y, & 3% & : ZORBAX
Eclipse XDB-Cys#E (150 mm X 4. 6 mm, Agilent 2}
F), WA FEE-K=140: 60, AR W E:1 mL/
min, 3% Y6 i B (¥ & B K 365 nm, & W I & 428
nm), EESHNEER, ERBIAEERBEXE
9 Sigma AF L. ERBHREESBAAGEAA TR
BENEAESREAEFEAR™ AN ERBE SRk
FR.
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BARFRBEE D, ALRHER 4 PR
F 3% .MS.B5.N6.H 1 WP, %& Fft 0 0. 2 mg/L f
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Fig. 1 Growth rates (A), cell aggregation sizes (B)

and camptothecin accumulation (C) of sus-
pension culture cells C. acumunata

in various basic media

2.2 MENFE ERGAREFMERBTIESR
HBRP,2,4D AAEHBRAFRMRSROER HE
REREN 24D LHBMHTERBNED S
BRI RS H), B, X8 2,4 D HEREAR
T, ERANMELRPHRBEFHIHRE AR
£ NAA M4/ E 6-BA IR AT X 20 4
KPR, ER0%E 1R NAA f16-BA#HN 0.5
mg/L BHEIMAE Y B VB KM 25.82 /L, B R B
EHEEAHEMHARMEK,
2.3 HARATELEFRBEMBREHENE W HY
BEREFAREE RSB P IBERFHEEE
HEENER. NB 2-A TTUE S, AR R E
AEAK.U21dEARE. BEWNEMBFERA
w318 BE #3319 L 7E 22~26 C BP 4R
FE(23+1) CHA25+D) CHBEAGHTAKREY
(F 2-B), BAEENAHAEKEZWAE, NE 2-C
RE[ BN AREREERGETERKBR . BEWN
BEMEIARARK, BREEHEN 120 r/min,
2.4 EMEBANRETERNERSENER K
HMHESRR . ENEHEREFRARAE MS ERE
o, fim 2,4-D 0.2 mg/L,NAA 0.5 mg/L,6-BA
0.5 mg/L, BE¥E 40 g/L.#E(25+1) 'C,120 r/min
ZUBTHF . B4R MERFEFARNEY
B EFBoHENEMBHEES N ERWE 3,
4 . ERRMARRFEER A RKBRLAN“S”
B(E 3, @RERNERPAN 44 BRNE ¢
KZJa R X B, 40 M 0 R 3 7 , 40 B A5 3 A )
Hd)=3.92d ", EH 20 X, AR TFTELBKEN
27.44 g/L, 58 20 R)5  HMAKEEBIE, 4T
EZETR. BFERBEHEBE DERFH 4R
RFETHE,F 4 R N5.28g/L. AGEBEF,HE
432 RiKFIBAMER 6. 82 /L, EH TR, 15
WoH EHAES 16 XikF 5.7, BERFENE pH
f& 5. 8.

B4 R, ERMAREAFTEHIERRGE BRY
FEMBEARAEKEETAKRR, S 20 RiAR

®£ 1 NAA M 6-BA AEELLEBEKNHE M
Table 1 Effects of different combinations of NAA and 6-BA on cell growth

AIF 6-BA B BER MK EYR/ (g L7

NAA/(mg + L™1)

0.3 mg/L 0.5 mg/L 1.0 mg/L 2.0 mg/L 3.0 mg/L
0.2 16.36+1. 35 18.38+1.06 22.3440.97 20.94+1. 31 17.4540. 87
0.5 19.88+1. 44 25.82%1.18 23.44%1.14 17.8940. 84 14.2741. 08
1.0 23.63+1.17 20.81%+1.74 17.08+1.47 14.85+1.51 12.65+1. 47
2.0 17.22+£0.97 17.531£0.61 15.5840. 69 13.9540. 61 12.31£0.96
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Fig. 2 Effects of subculture time (A), temperature
(B), and shaking speed (C) on cell growth
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Fig. 3 Cell growth characteristic in suspension

culture of C. acumunata
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B, EW BRI, EARA KA 20d N, BERE
WMEHEAEK KO BELBMAXYE,Y=0.0005
X—0.002 2,R*=0.901 5. BEW =& (V)L
BESERBEMHE, WEARA K 20d N 54
MAEREELEHXE,Y=0.1233 X—0.819 8,
R'=0.984,% 20 RZABAME EWBW=E N 2.56
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BB h 2. BB &4 8009 319X
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B OE-AHN MHEENTURBENERMALFE MAEFERESRBNESBEAEKNEWE., ik X
AEXRRB BRI MR LEIZBET LS NRREHZEMBERE. EX LG)OLRLUTE MS+BA 0.1 mg/
L+NAA 0.1 mg/L F353% 30 d M Z DURBLEE S B Db ok R 60 B Z B SME IR, LIE SR 2 BA,NAA,IBA &

EEARBET . FEFER 3 MR UERRLEABNHAR

BORMER T AR LS BRT HxE

" BA FIREME R B IR B MR R AR 2V RET R R E R Z BRI 5 4 gUAE
. 5R ESMEXRKRERNBESFRGTEANRNAELNMEFH . HFNREREH AT WRAH

B BA,HKERERH NAA,IBA W& W&/ ;BA,NAA,IBA B

FXSEEARMERRLAREE . REFER

ERBHER YA REIAMNTIARBUEZRMBREHEIEFENH MS+BA 0.5 mg/L+NAA 0.01 mg/L+
IBA 0.1 mg/L+78 40 g/L . ZW R EBRERIEFRE LIEF 30d FHBRTN 13.13; FRWE BA 5HEE %
BB AR AR BA 1. 0 mg/L MAARBEB K B RN RIFRE E A BEREE,BA K 0.5 mg/L HH.
WEEREFHNEREERERENY 4. 0%: PR RABREFETRMHAEFEE 25 C,EFH MR 000~3 000
x, it WEEFRENRNFEREFBESERNEE A TIATNERFEEN LT oo™,
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