AMETAU SIS K| K24H H3E
Korean J. Plant Tissue Culture
Vol. 24, No. 3, 167~173(1997)

ojut2iol M HlsHLA R AL
sers, Me

W
£3A A, 1448

AL E A

o
3 =
SEELE

cELEEEELE]

Totipotential, Morphological, Biochemical Comparisons between Nonembryogenic
Callus and Embryogenic Callus in Water Dropwort (Oenanthe stolonifera DC)
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The embryogenic callus (EC), from which somatic embryos could be induced, was compared with nonembryogenic callus
(NE) to study the origin and features of totipotent cell in water dropwort (Oenanthe stolonifera DC). To induce and
maintain of EC and the NE, meristematic stem and immature floret were inoculated in MS media supplemented with 1
mg/L 2,4-D, and with 2.5 mg/L NAA and 5 mg/L BA, respectively. The EC was not induced from the NE even after
subculturing in MS medium supplemented with 1 mg/L 24-D. Plantlets were not regenerated from the NE in hormone-
free medium. In histochemical comparison of the EC with the NE by light microscopy, the EC had smaller cells in size,
dense cytoplasm, and more starch granules of cells compared to the NE cells. The cell from the EC, as observed by
transmission electron microscopy, had smaller vaculoes, well developed ribosomes, mitochondria, and endoplasmic
reticulum, whereas the cells from the NE had larger vacuoles and underdeveloped organelles. In protein pattern from NE,
EC and Somatic embryo (SE), as analyzed by SDS polyacrylamide gel electrophoresis, different proteins specific for tissue
were observed: 17 and 28 KD for NE, 50, 52, 57, 66, 68 KD for EC and 20 KD for SE. DNA polymorphism was also observed
between EC and NE as analyzed by RAPD (randomly amplified polymorphic DNA) method. The origin of totipotent stem
cell and the relationship between irreversible genomic change arose in differentiation and the loss of totipotency in plant

were discussed.
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alvke 7 ol eH(Kimball, 1983). | #aH-4
g4 dFAAE BE A XS] FY DNAS 7HAZ 8l
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Figure 1. Morphological differences between embryogenic callus (A)
and nonembryogenic callus (B).
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Table 1. Effect of growth regulators on callus induction in O.
stolonifera.

Hormeonal No. of No. of No. of No
Explant | combination explant explant explant response
(mg/L) inoculated®  forming ECP  forming NE©

Meriste- | NAA(25) 120 102 - 18
matic + BA(H)
tissue

24-D(1) 120 10 % 15

Immature | NAA(25)
florets + BA(H) 100 1) - 20

24-D(H 100 15 0 %

aExplants were cultured in Murashige and Skoog medium.
bEmbryogenic callus.
“Nonembryogenic callus.

Table 2. Effect of number of subculture on callus types in MS
medium containing 24-D (1 mg/L) or NAA (25 mg/L) + BA
(5 mg/L)a

Callis  Hormonal No. of callus No. of subculture
type condition  subcultured 1 2 3 4 K f
NE' EC NEEC NE EC NE EC NE EC NE EC

NE 24-D 100 00 - 100- 10 - 94 - %2 - ¥ 1
NE NAA+BA 10 0w - 00 - 100 - w- 9 - R -
EC 24-D 10 - 10 2% 3 %5 W7 8 1R

EC NAA+BA 100 10 90 148 1679 2072 24 6337 %0

aSubculture was conducted at 4 week intervals
bNonembryogenic callus.
“Embryogenic callus.
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and Street, 1974). 22]31 ECe NEE 32 Ro| AHrlHx
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Figure 2. Histochemical differences between embryogenic callus and
nonembryogenic callus observed by light microscopy.

A. Embryogenic calius (X 1000). B. Nonembryogenic callus (X
800).

Figure 3. Electronmicrograph of nonembryogenic cells. A central
vacuole occupies most of the cytoplasm. VC: vacuoles, PCY:
peripheral cytoplasm, N: nucleclus (X 3,200).

Figure 4. Electronmicrographs of embryogenic cells. Presence of
mitochondria, lipid droplets, endoplasmic reticulu and ribosomes is
remarkable. M: mitochondria, ER: endoplasmic reticulum, L: lipid
droplets, N: nucleolus (X 4,300).



Figure 5. Electronmicrograph of globular type of somatic embryo.
Presence of numerous lipid droplets and starch-containing plastid is
remarkable. ST-PL: starch containing plastid, M: mitochondria, L
lipid droplets, N: nucleolus (X 3,200).
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EC, NE % SEZ%E Fu®

Al AJE5 8-14% polyacrylamide gradient gel@ # 7]
E3}od Coomassie brilliant blue2 <jM3t Az} NE, EC, SE
oz ‘J WA W= L2p7b Frbgro] A7lGE Al A e
ek Fig. 6). o= t'“‘Ur wEA o] Aol upel 1 7]
e g ]5}*‘ BLE XY AEE o] wEeA
v AE 9 ]‘{}E}fﬂ E 4 vk s slele] vaelA
NEo| A= 17 KD#} 25 KDe| 2hia) wi =7} ECo] Al 50
KD, 52 KD, 57 KD, 66 KD, @ 68 KDo| shulal wizs}
Bolqoe veigeh w4 SES| 44 el E NES)
ECol My & 4 9l o 20 KD9| 8 Wi=S u)Esled o
Aol Ax 2 i=Fe] FHel d HEE el g
I SEgt EColl 35422 vehts =9 7$olx EC

e wlarsfA o AlstA vehds AR 3ulaRe Al
slolew] ECel glel d49] Wi =7} SEe] M= glojzx 7
5 el w3t 17 KDe) Al ECojA= 23w
A koot NEg}F SEelM= F52.2 yehr. Chai %
(1987) 2 22 A Fu) bl A ‘—JrE}l/}h 20 KD, 66 KD,
68 KDo] whiAl52 AM2u) Aol 2F5E= A4
2_1011 c}ﬂuxli 715204 5} H]— oh;].

Kim 5(1992)-& v]ie]e] NE, EC, SE 7+e] il sjel
Hliﬂ"ﬂ’ﬂ  AdelME BAEA o> g9 NE, EC,
SE specific st o7} Yepds A 02 B3 vl g
T3 ECs} NEZ} isozyme pattern ®]ieX NE specific
estrase7} E2|8}= 7122 H 359 o} Chibbar et al, 1989).
NES EC 1elm AdEsiold dehte el spe
2ol E Aejs] & o olE 4o KAz WAL BE A
A 5Ery EAo] v g ohE o2 A=
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Figure 6. Comparison of

protein patterns in SDS-PAGE

KD stained with  Coomassie

brilliant blue. N: non

embryogenic  callus, E:

embryogenic callus, S: somatic

—66 embryo. Arrows indicate
specific bands.

RAPD 7|&8 0|28 EC2} NE 7+2| DNA H|12

NE9} EC2| genomic DNA levelel 2] w312 olo}}7)
A8l arbitrary primerE A}-4-3t= RAPDuI 3} PCR 74
< o]&3}e] DNA polymorphisme #F2sl3x s
PCRe|l o] &9 primer 7711 2H AFXE Fol7) 4
Lomer o]}=lx= Zole] primer Aot} Abgslgie). o] F
primer RA-1(20-mer) ¢} RA-2(16-mer) & A}&-3 #$o] EC
2t NE2| DNAA}el| 41 polymorphisme] P}EMB} Fig. 7). 3|
< 2 sl AR} e Aeiae )RR
s AT A Azte] AFLP 2X4$ 8 A3} 2+ 7o) A
2l 2o A Ab49] specificst DNA W=7} vehds 710
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Figure 7. Polymorphism
of genomic DNAs
from embryogenic
callus, nonernbryogenic
callus, and shoot by
PCR with an
arbitrary primer (16-
mer). Lane 1:A-Hind
I size marker, Lane
2. non-embryogenic
callus, Lane 3:
embryogenic callus,
Lane 4: leal. Arrow
indicates specific band.
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1 2 3 4 5

Figure 8. Polymorphisms
of genomic DNAs from
diffferent tissues by PCR
with an arbitrary primer
(20-mer). Lane 1: A-Hind

kb

04 I size marker, Lane 2:
43— non-embryogenic callus,
Lane 3: embryogenic
callus, Lane 4: shoot,
Lane 5: root. Arrow
indicates specific band.
06—

B9 Choi et al, 1996). =3} oA d& NEs}
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