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ABSTRACT Morphological characteristic during formation of tobacco crown gall tumor and genetic tumor, and
their differential response to growth regulator were investigated in in vitro culture. Crown gall tumor was induced
from tumor tissue transformed by infecting Agrobacterium tumefaciens C58. Genetic tumor was induced from
tumor tissue which was induced spontaneously from reciprocal interspecific hybrids between Nicotiana glauca
(2n=24) and Nicotiana langsdorffii (2n=18). Morphological characteristic of crown gall tumor, genetic tumor, and
teratoma shoot was very similar, and they were actively proliferated on hormone-free medium. Typical tumor callus
and teratoma shoot formed from crown gall tumor on the hormone-free medium. On the contrary, tumor callus
derived from genetic tumor formed as a crown gall tumor callus on the medium supplemented with 0.5 mg/L of
2,4-D, and lots of teratoma shoots without any root formed on the hormone-free medium. Root development from
the teratoma shoots was hardly obtained on the medium with IAA, GA and active carbon. However, teratoma
shoots with roots, as normal shoots, were initiated occasionally on the hormone-free medium. These shoots also
formed new genetic tumor on the stem, which leaves formed lots of teratoma shoot on the hormone-free medium in
in vitro culture.
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(Caspary 1873), 1930'd Kostoffo] o)sjx Aze] Z7b @&
ofJA] tumor FF o] BAFo] HIHIYUTH (Kostoff 1930).
Tumor 222 7IWujFA] 2] ESER| AE HrisA] G
AN -3 e sk, AR AR F
7+ FAZo) YA dojik= genetic tumorst ESF A EQ]
Agrobacterium spp.9l| 23} F =8 crown gall tumor$}2]
Aol tig A7t AGAA SHAAM AFHA (Sharp
and Gunckel 1969; Ichikawa and Syono 1988; Ichikawa and
Syono 1991). TJ&ju} 2w gel] o3t A% F7F FEEA
9] AES SR o3t B3EAS crown gall tumors} AHS
H W3 A7= Hol ¢lA] ¢on, o] RAEY AETEE
o 9 AEsIAFE vHlg Adeolth kb E AFe |
%29 Nicotiana glauca$} Nicotiana langsdorffii®] 43 %
ZA A FEEE genetic tumor$} Agrobacteriumol ¢}
o 59 crown gall tumor®] A3 glojxe] el
EAS Y2y, 3 AEIEE g B3kss, 53]
tumorz4 9] AE3) v ZF $=2F H active carbon
9] JEE ZARIYY Hf, 1 AFHE o]of) Rsl= vlojtk

Wz o Uy

943 crown gall tumor %! genetic tumor2)
771 & SHefx] SMTAL

¥ % crown gall tumor: Nicotiana tabacum®| Z7)9) A
2]E F32 LB (Bacto-tryptone 10 g/L, Bacto-yeast extract 5
g/L, NaCl 10 g/L) s &ollA 197+ w3t Agrobacterium
tumefaciens C58L 7FAAIA #7138159.2 1, genetic tumore
Nicotiana glauca (2N=24)$} Nicotiana langsdorffii
(2N=18)9] HEAE 43 widte 53 7 AEZXE
wEate] AufstaA ApEFHoZ {718 tumorXZ ] He
3 54¢ 2B

o1 tumor ZAJ2] Hejof 0|3l 2409 g

AH crown gall tumor®} genetic tumor 32 A3}
o AA 70% EtOHA 387} IAXE 2% NaOClA 15
B A% 3 UAFFTE 33 AHsle HESEE FH7}
MS 7] ZujA oA callus FPAR-E ZARBIH L T8 449
tumor X&) 2,4-D 0.5 mg/LE& 7} 2 F37}381] callus
o] A BEAS A3 v RARIGOH, 7HE AAEe=
F718 AN EAE ASHLE sty ARl &
A RAAEA Y] YAARE AR T

o4 teratoma shoot2| AiZN|| O|X|=
IAA, GA 2! active carbon?| o4&t

9% teratoma shoot (Nicotiana glauca X Nicotiana
langsdorffii)¢] A7l wX= 2]EIEE 2 active carbon
o] 93-S ZAE7] Y8l TAA (0, 1, 3, 5,7, 10 mg/L), GA
(0, 10, 20, 30, 40 mg/L) “12]3 active carbon (0, 0.1, 0.5,
1.0, 1.5%)¢] A7+ MS 8xE autoclaved|A] 1587 BF
3 F A ES2E 2F7iA| A 5% teratoma shootE
BAEGh wFE 25C SN BEE 47 F 9
umoles/m¥s), 2F¢ (3 umoles/m¥s), 127 QAHE 1o
i FEHon 30U MY § AAFE AR Azt
EF QA 307) flasko|l A 2AE AAEo 2 F3pch

Zdx 9 D@

4% crown gali tumore} genetic tumor2)
71 9 HejE =Y

A& Nicotiana tabacum?® Z7)9) AxE F31 EYT|A
B9l Agrobacterium tumefaciens C582 Z+gA1A 27147+
wjokatde B, 22 crown gall tumorE FAE £ U%e
o, 2 AXE Aol #H4 AR A5 g =
figure 1A$} Zbo] v} A, 787 v]AL I crown gall
tumor® #HAF 4 YAk £33 oF 3749 Foll= figure 1B
9} Zro] tumor Z3o] ZWHIPHA T AloloA =AE W
teratoma’zt FAEE A% FFE § ATk 3E N glauca
X N. langsdorffii 7+ ZAZA ML AHE T2 &9kl
T F=EA) 9] £7)9A] crown gall tumor (Figure 1A)$} Bl&
3 ¥el9] genetic tumor7t FAEAN W (Figure 1D), T3
Agd wre E717F BAAA I Alolo| A B
teratoma’}t §715 = AL FEFE 4 Y= (Figure 1E),
ol Agrobacterium tumefaciens C58% ZYGAA FEH
teratoma$} W% FAFE FHEE Yerdoh T2y N
langsdorffii X N. glauca =7+ ZAZAN = £7)9] 4 28
Nx= A4 genetic tumor7} FAHA Gy EFRIY &
7ol A 2to] genetic tumor7} A E A S (Figure 1G), 7]
X N. glauca X N. langsdorffii 7+ ZAERA A AR
tumor Kt} A YT FAT =228 712 teratomas &
A=A kst (Figure 1H).

o1 tumor ZZ|9| HENOf| 0|X|= 24D st

FAE wmor A& HEIEE FH/RIAANA IR F
g A At g AR 2980l fs £ 3§
Ao Agrobacteriumol] 23} +EF crown gall tumor &
A2 vldoln gsty wrgel JY#] tumor callus7t
ulZ FA AT (Figure 1C), genetic tumor®] #-$- ol
T ToEHY dad B3 FAEEA O F9 B
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Figure 1. Phenotypes of crown gall tumor (A), teratoma (B) on
Nicotiana tabacum stem infected by Agrobacterium tumefaciens
C58, genetic tumor (D, G) and teratoma (E, H) on interspecific
hybrid plants of N. glauca X N. langsdorffii (D, E), N. langsdorffii
X N. glauca (G, H). Figures C, F and I are crown gall tumor callus
cultured on hormone-free medium, genetic tumor callus of N.
glauca x N. langsdorffii and N. langsdorffii X N. glauca cultured
on 2,4-D 0.5 mg/l. media, respectively.

Figure 2. Phenotypes of crown gall tumor callus (A) and teratoma
shoot (B, C) derived from crown gall of Nicotiana tabacum stem
infected by Agrobacterium tumefaciens C58, and teratoma shoot (D,
F) derived from interspecific hybrid plants of N. glauca X N.
langsdorffii (D), N. langsdorffii X N. glauca (F). Figures, E and G
are genetic tumor callus of N. glauca X N. langsdorffii (E) and N.
langsdorffii X N. glauca (G) cultured on the MS medium with 2,4-
D 0.5 mg/L, respectively.
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Figure 3. Teratoma shoot derived from genetic tumor tissue of N.
glauca X N. langsdorffii. A, teratoma shoot (arrow) formed among
the genetic tumor tissue on the phytohormone free medium; B and
C, teratoma shoot grown like normal shoot; D, roots induced from
teratoma shoot; E and F, teratoma shoots (F) were grown like
normal shoot after 2 months culture of apical teratoma shoot (E).

teratoma shoot7} FA =1t} (Figures 2D, 2F). 181} o]&
teratoma shoot®] Y#-5 A3l 2,4-D7} 0.5 mg/l 714
iAo HEFete 2~33] A UdstE crown gall tumor
callus9} 2 AHHQ callus7t FAHJT} (Figures 1F,
1D). o]¥ A= crown gall tumor Z2}3} genetic tumor]
240 YRHE YeH SHED opiz) IR LYol
= m¢ frAket @4E B crown gall tumor$} genetic
tumor Abolel] FAHQ frAMdo] ASS AAREL gtk

3 crown gall tumor callusE 2] EF2E ZA7HA]0
M AEHoE ANREE 2 2H9 g¥olA teratoma
shoot7} P4 = =H (Figure 2A), o] Z22& thA] Aju) 4
735 tlFE9] teratoma shootZ WA s (Figure 2B), THA]
A FY 39 AgR7 ASAOE A BoT, £
BEE M3 AR Ry AEFHoE doznt A3
23 A< teratoma shoot”} A HUc} (Figure 2C). ¥H N.
glauca X N. langsdorffii (Figure 2D)$} N. langsdorffii X
N. glauca (Figure 2F) 7+ ZFA M 3] Az 4ES
EE FH/MIAANA crown gall tumord= g 2
teratoma shoot7} FAH%ow 938 FAH genetic
tumorE 2,4-D (5§ mg/L)7} A71E wijRlel] thA] wjksha 2
EOEE FH/MRA A g crown gall tumor$} A
FeE JeRN ATt (Figures 2E, 2G). 181} genetic tumor
ZHlE thh Feld Zpol7t IR, N. langsdorffiis RE
22 & AEAME T8 Y49 callus7t FAHAOY
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(Figure 2G), N. glaucad 2222 3 FEA| X = callus
7} thr SEEEET shoot7} FHE A 2 JHE
Uehligles 42x 49F 4% 7592 A} (Figure

2E).

9% teratoma shoot?] AAN| O|X|=
IAA, GA % active carbon2| X3t

AESTEEO] A AZEHA G AN FYE ter-

atoma shoot ZA A= 71E AALAEA| ¢} 7o) AAGl= 7|
AE FAF 7F UAed (Figure 34), ol8 ARAE £t
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Figure 4. Effects of [AA, GA3 and active carbon on the growth of
teratoma shoot under bright light (9 pmoles/m?s), dim light (3
pumoles/m¥s), and dark condition after 1 month of culture. Each bar
represents the mean =+ SE of the fresh weight of 30 flasks.

o oA FYuiA Y 718 BN EA S o] AR The
3928 (Figure 3B, 3C), #2|& 711 A EAZ AL 3
At} (Figure 3D). 53] H2& 7k 4 EA 9] AHFE 2
gl oAl AR AETEE FH7MEA N ek
(Figure 3E) 3442 AEAMZ AR eH Fx &8y
Atk (Figure 3F). Z28ju A& 27049 o Migs & A$
2)2450) 71 oA R A A2 teratoma shoot7} o
e A FEE T YU (Figure 3F).

o}8 A= teratoma shoot] Aoy AF WIS 7R
B3)7] wjEo] o8 teratoma shoot oA NEL AEXZ
A = glon, oAl EAY opARENA B ter-
atoma shootE A8t Ao 2 Hop #AZEA oA shoot7} &
A" AYE g 4 Ak mpakA] teratoma shoot ol 2
E232E 9 active carbonS 37}l teratoma shoot] &
A ASJHE AR 4 TAASY FEE 0, 1, 3,
5,7, 10 mg/L A7}ste] 3, oFF 9 e sl Fatae vk
Ao] Xl Arig zolg HolR] gt} Fajol A
ARZFo| 71 Eton I thol el gBaRe
o AFl M= AT 7P @ttt (Figure 4A). 53]
ok} g Faol M= shoote] Mzo] S BT AL
U dAE e 25 HaldE Bt (Figure 4A). 3
GAE 0, 10, 20, 30, 40 mg/L. 742 T A= shoot7} &
T HEFAE w53 g Aol "HYoH FatelME
GAs9] kol mat AT Aol7t 2 gidlont o R
WM E GA; FH7HrollA L35l8 ZrEe Ads BY
t} (Figure 4B). Active carbonS 3718 vjA| M T3 7}
Tl AN Fo] o ko o F B HEldlA R Fa)
A 713 =& AAELS B9ty I8y &3 teratoma
shoot7} B2 & 7H A AEAEE A 2o
(Figure 4C). o]4#t 7| crown gall tumore Agrobact-
erium tumefaciens C58¢] Ti-plasmide] &J3A #4 =0

ol—o A=
=T

genetic tumor: Agrobacterium spp. 5 A 2}3tx] &
& AE F ASANA FAHE wmorEA B A
= Agrobacterium tumefaciens C583} N. glauca$} N.
langsdorffii®] Z7F ZZAoA crown gall tumor?} genetic
tumorg #7135tk TumorZ3 o] FAHE Hele HY
v v]g S HT o] AR FEA ] oAF| fAL
) SR B7F sk Sl 2 Uk B ik o) =
Z79 tumorZ g HAF3tH AEIZZE FH/PIAY
Z3H BT g callus7]— HAEJE=E crown gall
tumors UM REEE S callusE FAsA7 B2
teratoma shootE 3 A1 3}x| 1k, genetic tumor 2| teratoma
shoot= 2,4-D 0.5 mg/LE F7}std g 7A$oi=
crown gall tumor 2} 7Z+o] u]2§¢] ukT R callusZ A3}
a3 238 AESEE EH7PANA teratoma shootE
A stgtt. E3] genetic tumorZ2FE I E teratoma
shoote 23123 AEIEES /RIS EA AFel 6%



auo] AR AR & Ak FEE HEsE
Me3 91ee BHALE AN glom, ol By
2522 AMGY HARE FRIAL Ak
tumor®} w-¢- H]s=3ted genetic tumor ¢} crown gall tumor
Vol HEEER BH HAYY FAS T
Aoz AzkE,

crown gall

H 2

A% cwown gall tumor$} genetic tumor?] FAA] Fef A
543 ZAMP HRE2EA OB 9e T
Crown gall tumor+ A. tumefaciens C585 7FEAIA d3A
3 twmorZA S 2 XY FESEY O, genetic tumor= N.
glauca 2n=24)%} N. langsdorffii (2n=18)2] E7tunje] 2
atod f71E FFAZA A ATHOE WA tumorzF
oz RY FEFAULE FAE crown gall tumor, genetic
tumor % teratoma shoot®] ]2 EAL ¢ v]=FHIYL
H, BRI YA A ESEF0] M H7EA] G2 7]

XA AJAre] &AEITE Crown gall tumore 2 E3EE
T2 7R A A8 A2l tumor callus7}t FAH O™ ter-
atoma shoot® At ¥lHe] genetic tumory 2,4-D
0.5 mg/L A7+ )Xol A tumor callus7} FAHAP LS H, 2
B32E ZA7MIA A E B2 teratoma shoot7} A1 o]
ABEFTE R A 98jA] phenotypes A< wLdA T
g At Genetic tumors AJESHA] AFAQ AERRTH
= Bg)E 73] 23= teratoma shoots7} FAH=H 9%
i cl9Heg AEITEZEQ JIAAS GA, 183 active
carbong #7130l GAT ABAS AE Bl Aa
ok e 25 AESEE BRvpRAAA g e A
G2 EAZ AA3he shoot7 FAAEHA=H o 2EA A
T ARSI A Z715-EolA ThA] genetic tumor7} A S
or, JAHAS A AEZER FH7HIR A HFE 75
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