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Crown Gall Culture and Camptothecin Production
of Camptotheca acuminata

Shu-Hwa Chang,”  Cheng-Kuen Ho,"?  Jeen-Yin Tsay,”
Kuo-Fong Chen,”  Chih-Yun Huang"”

[ Summary ]

Crown gall cultures of Camptotheca acuminata were established by infecting in vitro leaf
explants with Agrobacterium tumefaciens strain A 208. The highest transformation frequency of
55.2% was obtained when explants were co-cultured in medium containing 1 X 10> bacterial cells
mL™ and 200 uM acetosyringone for 2 d. At least 1 crown gall was induced from an explant, and
in some cases, 16 galls per explant also occurred. Integration of T-DNA into the host genome was
proven using Southern blotting as probed by the nops gene. Transformed galls grew rapidly in hor-
mone-free MS medium. Their fresh weight increased up to 4.3~6.4 times on solid medium after 30
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d of culture, while it increased up to 7~8 times in liquid medium after 20 d of culture. The contents
of camptothecin (CPT) of 10 gall strains were analyzed by high performance liquid chromatogra-
phy. The highest percent CPT of the dry weight of cells was 0.0385%, while the lowest was nearly
0%, indicating that variation in CPT production in transformed galls was great, and extensive se-
lection of gall lines is necessary to produce maximum camptothecin levels.
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Table 1. Effect of different concentrations of Agrobacterium tumefaciens A208 in MS
medium used to infect leaf explants of Camptotheca acuminata for 2 d on the transformation

frequency of cultures

Agrobacterium concentrations

No. of explants cultured

Transformation frequency”

(cells mL™) (%)
1x10° 29 24.1
1x10° 28 25.0
1x10° 29 55.2
1x10° 29 51.7
1x10" 28 39.3

Y The transformation frequency is the proportion of cultures that induced crown galls.
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Table 2. Effects of different types and concentrations of phenolic compounds in MS
medium containing 1 x 10° bacterium cells mL™ used to infect leaf explants of Camptotheca
acuminata for 2 d on the transformation frequency of cultures

Transformation

Phenolic compound Concentration (uM) No. of explants cultured frequency (%)
Control - 28 143
Acetosyringone 100 30 36.7
Acetosyringone 200 29 55.2
Acetosyringone 400 29 345
Syringic acid 100 28 28.6
Syringic acid 200 29 21.6
Syringaldehyde 100 30 10.0
Syringaldehyde 200 28 7.1
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Fig. 1. Effect of the cocultivation period of

leaf explants of Camptotheca acuminata in

MS medium containing 1 x 10° bacterium

cells mL™ on the transformation frequency

of cultures.

Htimetinty A LR - AR HERE
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FHEE R R BENR A 4 - EE5E vl 2R Y e
BEBANEZR & UERZEL6E L
(Fig. 2)  Keffl e yer B — ot - R - &
A7 B IR 0 B M 2 = AT -
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= JEREHI AT B AL KL R

EEPR A H 6 A R ZE A IE R - DL
PCREZ R /7 s Eh 7 W i K e R HEDNA S A A7
BRAEIN o FHERIZEF - TRt B R AR B A 208
LA RSHIEIDNAETTPCRATT » A5 R ANFig. 3 -
EARRInops ALK (520 bp)dE B 17 72/ EAE A i
FE A L R AR I DNA » EARTFER IEH IS

Fig. 3. Detection of the nops gene in 6
transgenic Camptotheca acuminata gall
strains by PCR. Lane M, DNA size mark-
er; lane 1, positive control (plasmid); lane
2, leaf tissue without transformation; and
lanes 3~8, 6 gall strains induced from leaf
explants transformed with Agrobacterium
tumefaciens A208.

Fig. 2. Crown gall formation from leaf explants of Camptotheca acuminata after
transformation with Agrobacterium tumefaciens A208. A, crown gall induced from the
wounded vein of a leaf explant; B, 16 crown galls induced from the surface of a leaf explant.
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JERE MR B R ROLRIREE T - Bt
Folik ~ BEIIAE - ROAEHNER(Fig.
6) » HHHRAYAERER AT 43 B2 7% (friable) B IR
(nodule)H#H R - FITEA [FIAH A5 AT B B R 220 -

WM 12345678

21.2

W »
DN —
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Fig. 4. Southern blot analysis of crown
galls. Hindl 1l and EcoR1-digested DNA
samples were hybridized with a 520-bp
nops gene fragment. Lane M, DIG-labeled
DNA marker; lane 1, DNA of the A208
plasmid; lane 2, DNA of leaf tissue; and
lanes 3~8, 6 gall strains showing different
inserts and copies of the nops gene.
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4.5r 00 Ml-mo

Fresh weight (g)

N1 Al A2 A3 A4 A5

Cell line
Fig. 5. Biomass increments of crown gall
strains (A1~5) cultured in hormone-free
MS medium for 1 mo compared to normal
cell cultures (N1) in MS containing 3 mg
L™ NAA for the same culture period. Each
treatment represents the mean of 3 repli-
cates. Bars represent standard errors.
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$50.0385% (385 ppm) » FAKHIHITHA0 (Table
3) - EiR S B ER0.01% M A3 - MR
0.001% MBI 6/ » 152 ¥R60% » HrEH4
il & EHGE R0 - BURAKE T EHHEEA208.2
JERE A CPT & & & A s - HAEMM R MRy
GEREREX  HAREEE RS MBS EN
{LL(Wiedenfeld et al. 1997, Chang et al. 2006) -
K] b v C P T /S 2 1Y) ek 8 A L e 328 T+ K I Ry
ST AT A 2 T Ak i e



420

RIS —E AR R A e

Fig. 6. Crown gall cultures of Camptotheca acuminata. The performances of fast-growing
crown gall strains cultured in hormone-free solid (A) and liquid (B) MS medium. The left
flask in B was a cell suspension established from friable cultures, while the right flask was

from nodular cultures.

[ —®Fr-cell —&—Nd-cell

~

W

._.
o= D w b A
I A A

Fresh weight (g flask™)
o

(=]

(=
(=)

2 4 6 8 10 14 16 18 20
Culture period (d)

Fig. 7. Cell growth cycles of 2 crown

gall strains cultured in shaking flasks

containing MS liquid medium for 20 d. Fr-

cell, friable-structure crown gall cultures;

Nd-cell, nodular-structure crown gall

cultures. Data represent the mean of 3

replicates with standard error bars.

T B A AU R AR AR IR - R R R
] AR A oy 2 R N AR AR - ERIE
ARIR BB O AE BB - HERARA = B
& &50.1% (Lorence et al. 2004) » HETHAHA
3L e R A I e e REE RN E - HEE
ARAR VR R 55 2 H MM D A5 R R R 7~10K > FRAM
MRS R 3~4 K » LE RIS SRR « 35
RESE — A0 O 588 0 R 09 AT i LB 1 0 e Lk

Table 3. Variations of camptothecin
contents based on the dry weight among
various crown gall strains

Crown Structure of CPT

gall strain tumor cells content (%)
Al friable ~0.0000 e”
A2 friable ~0.0000 e
A3 friable 0.0135b
Ad friable 0.0386 a
Ab friable 0.0010d
A6 friable 0.0036 ¢
A7 friable ~0.0000 e
A8 nodule 0.0007d
A9 noldue 0.0159 b
Al10 nodule ~0.0000 e

Y Means with different letters within treatments
significantly differ according to Tukey’s test
at the p < 0.05 level.

F IR T e 6 2 + {73 VR LV 7 HE PR A B
A 7 BRI o

+ =&
o afl

S EE SR TSR EKCPT-11
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