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Ryoichi Nismizawa* : Ultrastructure of Crown Gall Cells with Special
Reference to the Nuclei, Mitochondria and Chloroplasts

Abstract

Ultrastructure of tumor cell in Sedum erythrostictum leaf inoculated with Agroba-
cterium tumefaciens was observed. Development of lamella system in the chloroplasts
of tumor cells was strikingly inferior to that of the normal cells, and many starch
grains were contained in the chloroplast of infected cells, In tumor cells, nuclear
membrane intruded extensively into the karyoplasm, so that the nuclei, in many cases,
became hetromorphic, as has often been observed in animal cancer cells. Mitochon-
dria were polymorphic both in the normal and the tumor cells, but the net-work
structure seemed to be more condensed in mitochondria of tumor cells than those of

Phytopathological Note

normal cells.

Agrobactrium teumefaciens TkX 5 TFELIN
BIWENA Ly, Wb SHHYA DRSNS T
GRS I £ OBARDTE LA 2 nThb
NEBEMBIC X BFRRTH 5, Bl BHIC & AR
DOV THEESINTOBEE 4, A L ol
D, I b2y FYT, ERECONTE, REHE
BTSN FEFITBEIC K » THREU05A Low ORI
BsAmEE A Eck - THEL, BRESD ik
DO, I bav FY T EERKICER TS &2 DMhF
DAGIAD MRS D RET LcDTC I8 s
T3,

HEEikk (Agrobacterium tumefaciens) 13 Si
RS A&, R E LT~V 4 v Y (Sedum er-
ythrostictum) ZF\\ 1z,  HERBEE AL THICH:
L, BEEHEN3 r I OHBEBALeD1X1X3
mm PP DHR T 56.25% 7 v Z —vT T e FD A
HiRE I (pH 7.3) T4RM/EBREEL, DAME
BT 6 BFERFLENE Lico 2D, LI 1IHBAAI v

IR AREERTINMEE L, &/ —VRIIT
WK Uizo BT L YA +44 FICBRLT,
TRFURIRICAE U, BE - B LMY S
A2FATERAN, JUM 7B 7o b—ALTEUL,
ey 7 =v LR CY Bk, JEM-100S I 100 KV
ETHRS THRE Uz RBAYM OISR
TR DEDIC—IEE S OB LBIREITIE - 72,
RO, WRE R, el EEiik
EBAMRG AR LTA B E, MEOELE, KiX,
735 NCZ QESNIL ED5E 5 L B » T % (Plate
L-3), gahb, EXEEMEMIT —MEOEAEE L
MU, #E, HERBIOEBRIREED Hig» 513
D, Tho DN EBREREEFIST TS,
UL, BARIRTCIRC DX BiEirsshiml,
E, MlaEEORE S b RNESTH D, Chldads
AR E S HENEERBICE S DD EZILN
B

FEHS AN DI E R I AR Lok, 2

* KB AE E A&k Tkuno High School, Matsubara, Osaka, Japan.
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Soc. ‘““Vanamo” 30:1~88.
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SERED DRRREE LB AR W, FiRPER T
EREOREMEB R ATMBOFR %, A, B, C
78 E DT IR SEE SN 5 TH B, ZL
T, EDORFBARG S G EOEAR

s cicfE Lok (Plate I-1-1,1-2) , &

25, COBEBTRT CICHIIO BENEESZIN
BEobDEHEEINS,

JERRE DE B HMA OERIRIT 7 # 7R DRIED
BETF VTV RO GANREDONESDbH 12
(Plate I.--2), ZHcx LTHAMIEA DR
ENEBRT B 5F 745, AVE—TTFTAT
1 EDREIEHOTEL, DLAT IO 7R MK
WREEZ TR Utco 7o, DSAMBROIERAMICIZEN
%, HAE, TOMOANAREREOT YTV ROE
FHL T o N (Plate 1--4), —fICT Y 7Y D
EHREL, EYOBPREE I T LSRN ETETY
DFVERSD B, FIAIE, Frev Y YO bHA,
=T DHERT ETHIEREROERIITTELT, £C
i BSAMA S FRgICT v Y SER L, RICTF ¥,
WY UTIRT I u SR OBEEET S L
KNTVBETE , BAMIATRABRASER CEE L
RNFodIe 7V 7 VDSBS T O BRI S i<
 , AMLF Y 7Y TEEKERTHIOOLER
5Nbo

SR EERY, BOEAEBERR—ROMBO <
NERBETH - 1o BREVHIRTRIE TS 225,
HaDRE LB Lila T RN~ EE N T
BEEICIRIE LT WO oo & Il L TOSA RO
i, BEASEENICHAL, SEITBMEIKE LT
(e L (Plate 11-46,7), 3778bh b, HOSERAER
FHEAIED, BEOF 4 O EEANDIADRELD
3o AL ENVERTH 2205, IHEATIRLE
LiZis i TNk E 2T 5 (Plate 11--6),
BEOE i s C ORO/NEELED, TNV LTS
B UMNICERNC &, Z0DI%ITES LRE]
* 829 3 (Plate I1.--7) B OK % 213, S0MHKD ER
LEEROEHETRT &, EFEMIETIZ6.8X3.4pm,
AR TII-2X5.4pmTHEDH BB DK E D,
By 249 5 —K & LT, Bernhard® [3%EK
OB ONTRIML TV B, BREREEL 3EE

7) FHEwH (1970). BRAFEFMOEHRE 4,19~24.

DOFERE & 12 2RO EN~DRaAIC DN T T
W WO AFIICBNTES LB A4

U203, BBSAMEY OBALELTHEEE
ZoNB, ZOBBIRAHTHE, Ibav YT
i3, EFEMEBXCBAHIRONTNICENTS, E
1B, B, 2WE, { ORI EBEESN, Wb
BENMETH -2 SOEKD I bV FIY TILDNT
EROKRE IERAET 2 &, ERMRTIEEAS 1pm,
SEH0.7pm, DSAHIIR TIREAS. 5um, SEHL. 1pmT
PAFUIRD TSR0 K & s 7205, TiE & H#E0.3pm
DO/NRTL & B X N iz, Fogelberg'® 513 Agroba-
cterium tumefaciens |CXADBAMBTIEI b av
N 7 8K 2 R TEREMZE L ETR L, BRED O RRiICZE
BT EERE LI, LL, I Y FYTHEEE
PETERICE {272, Fogelberg & D X738 JEAEAE
LDBRIZBETE -7

AEBTIE, EFMEXCBARIROVITNIO
Fav R TICh HEENEEIRD 2 ) R T IRED S
nd, FTREREREEE LT (Flate I1---8,9)

Hackenbrock® |t & 2 &, [F—EAT &4 734
PSR & D EF I SRS o O BEAT U 7o RIREE
WREDELCEPELEINT N S, fllo4 Ak
ZE, Ee A vF-RPROXEIILa vy FY 70
I E Rz L, RIS Tkl Lo Es S
TEIBREBCHIMIN TSI, /NHIZ I b2
VY T OMBIREER 2 ) A FEREOE A HRT
3507T, —MRICFRETORZ Ui IREEC BT
in vitro THEELIZEA T EDON, CIICTERK
BAMAZDEERE 7 ) RAFEHECEELEBPLT
VB,

ES 3, MREEOBERZ s VRAT0E5LE< b
)y 7 AR OBRBOANCER LTS, AER
KB ZDBAMIBD S b oy Y7 OfRESIRES
HIRED 2 IC e LT8O LT O B 0SB 1A DS, it
HmEE A RicEZ s (Plate 11.--10.11),

—fEic I b3 FY)Y 7D Condensed conforma-
tion LWhW 2 FIRFEER FREEDORZICLEH D
T, WHBIEDSA L IC& 3 AR RS
LB -TC, EROXIBRLT Y Y DERIBE L,
BESHL, HREED DX S BRIROEE Rk

8) EpE®HE (1970). AAEF LS 111 76~80.

9) Bernhard, W (1969). Handbook of Molecular Cytology, Ultrastructure of the Cancer Cell, pp. 688-714,

North Holland Publ. Co., Amsterdam.

100 RARE 1970). 1/ o4l BHME p. 1. 985,

11) Fogelberg. S. O., Struckmeyer, B. E and Roberts, R. H. (1957). Amer. J. Bot., 44, 454~459. 12)

Hackenbrock, C, R, (1963). 37 : 345~369.
SR, HEED.

13) #FFREE, BokEk (1967). e, pp. 73~219 (3t
14) NABS (1966). EEE, M, BE 11 : 64~80.
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TH5HDEELNS,

I, P2V FYTEEEEP DEREIEEER
T=RICIABA AT H 205, #ic Condensed
conformation LR MDEPIZAHR S HICERT 204
BYH B,

T4 2 Agrobacterium tumefaciens X 3R
SEAMA L ow SIS TIR A A OB (HERERI148 D)
LT TIL, BRIBOFT~iC, HEARIREESAEL,
20 REHTICE > THED IFHD ISR Kb
T, DSANNEEE IR IS S U 5 b D &
EEN D MBAMEOIEREIL 5 4 S RDOIGEIE L
CRETERAKANCREL DF Y I VRBEENTL
Do MISHIEMSKENICHAL, hoOAET 2700,
A DBEER UL, 2B RNREIVE L L,

HORESXRWLUTEERLDRE D,

IhA V) TREBMWT, XRE UTRAVIEE
HEYOEFHEROZN EBNTHEREZREZRL L
i -te UL, RERTE, WTFRIEBOTHN
D SRR BER SN

AIFFLDEMIC Y - TH, BERBRM AT
PTG EL, BRAEFRSBEE L, T50ie
AETHEEERETRIKON « (il & MEoRIE
Wizo 7838, FLARSREIENIER LS/ NDR =4
o bERBMPEERE 720 CCIKELWEER
T 5,

(1977426 A 8 K =)

Explanation of Plates

Plate 1

1) 1-1 Transverse section of a Sedum leaf at an early stage of tumorigenesis (14 days after
inoculation). In swollen leaf-parts, normal structure becomes disorganized, and meriste-
matic structures are seen at the part, A, B and C.

1-2. Magnification of part A in Fig. 1.

The arrow shows meristem-like structure,

2) Standard structure of the chloroplast in Sedum erythrostictum.

3) A section of a tumor tissue. The shape is irregular, and size and arrangement of the
cells are abnormal due to autonomous proliferation.

4) Reserve starch granules in a chloroplasts of tumor cells

Plate II
5) Nucleus of a standard cell.

6-7) Intrusion of nuclear membrane into the karyoplasm, in the tumor cells.
8) Longitudinal section of a mitochondrion in normal cell.

9) Transverse section in normal cell.

10) Longitudinal section of a mitochondrion in a tumor cell.
11) Transverse section in tumor cell. Tumor cell mitochondria appears to have more con-

densed conformation than the normal ones.

Abbreviation

cm : cell membrane
ochodria n : nucleus no :
s : starch grain v : vacuole

cp : cytoplasm cw : cell wall
nucleolus nm :

t : tonoplast

m : mit-
og : osmiophilic granule

gls : grana lamella stack
nuclear membrane
vs : vesicle






Plate 11
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