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Fig. 1. The effect of CaCl, concentrations on the fu-
sion of PS-Chol liposome with tobacco protoplasts.
Protoplasts {10° cells) were washed twice with 1 mi
of 0.5 M mannitol-TES buffer contaning different le-
vel of CaCl, by centrifugation. The protoplasts were
precipitated, mixed with 0.1 ml of liposome (1 pmole
PS) labeled with rhodamine B and incubated for 5
min before adding an equal volume of 20% PEG.
Following incubation for 30 min, the protoplasts
were washed three times and resuspended in 0.5 M
mannitol-TES buffer. The resulting protoplasts were
sonicated in TES buffer and the fluorescence of rho-
damine B of the solution was measured for the lipo-
somal lipids associated with protoplasts.
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Fig. 2. Effect of polyethylene glycol 6000 on the
fusion of PS-Chol liposome with tobacco protoplasts.
Protoplasts {10° cells) were washed with 0.5 M ma-
nnitol-TES buffer containing 0.5 mM CaCl, and trea-
ted by the same procedure as described in Table
1 except that the protoplasts were treated with dif-
ferent concentrations of PEG.
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YA S5t



346 REAgE - B - SOHK

®

Fig. 3. Fluorescence microscopy of Nicotiana sande-
rae protoplasts fused with PS-Chol liposome loaded
with octadecyl rhodamine B in the presence of 15%
PEG (A) and 20% PEG (B). Photography was taken
by exciting the sample with 580 nm light.
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Table 1. Fusion of Ti plasmid-loaded liposomes with
Nicotiana sanderae protoplasts

. PS (nmole) Fusion
Liposomes o
Incubated 10° protoplast- efficiency
associated (%)
PS 1,000 789 7.9
PS/Chol 1,000 71.6 7.2

10° Protoplasts were incubated with Ti plasmid-loaded
liposomes made of 1 pmole of PS and 1 pmole of Chol
in the presence of 10% PEG, after washing the proto-
plasts with 5% CaCl,. The Iposomes were labled with
1 mole percent octadecyl rhodamine B and PS reco-
very was assayed by the fluorescence of rhodamine B.

Table 2. Transfer of H-Ti Plasmid entrapped in lipo-
somes into Nicotiana sanderae protoplasts after pro-
toplast fusion with liposomes

SH-Ti plasmid (ng)
Liposomes associated with 10° protoplast Transfer

efficiency

expected(A) determined(B) (B/A)

PS 632 253 040
PS/Chol 582 420 0.72

3H-Ti plasmid (7,500 cpm/pg) was entrapped into lipo-
somes supplemented with octadecyl rhodamine B by
lyophilization-rehydration method. 10° protoplasts were
fused with Ti plasmid-loaded liposomes made of 1
umole of PS and 1 umole of Chol in the presence of
10% PEG, after washing the protoplasts with 5% CaCl,.
The amounts of phospholipid and Ti plasmid recovered
in the protoplasts were assayed by the fluorescence
of rhodamine B and radioactivity of tritium, respecti-
vely. The expected amount of plasmid was calculated
from the fusion efficiency (refer to Table 1) assuming
that the plasmid did not leak during the fusion. The
determined amount of plasmid was calculated from the
actual cpm of the sample.

PEG 55 20% o]d AHE A% YAT 1 3%
de f93AA AEE0 HoAle Aoz ¥eA A
]:]_.18)

AFARe ¥l Y= liposomed] FE lipo-
someol| ¥&%o] Q1= rhodamine B2 #3-8 o] &3}
223 A7 Table 13 29tk PS liposomes] 4
7.9%9] liposomeo] AFFH e} Y PS-Chol
liposome ] 3% 72%7t §E3le] Y AR F2EE
A9 e % liposomed A fAFstEth L&} lipo-
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Delivery of Ti Plasmid into Nicotiana sanderae Protoplasts via Liposomes
Lim, Myung-Ho, Jae-Dong Jeong', and In-Soo Kim*(Department of Genetic Engineering,
College of Natural Science, Kyungpook National University, Taegu, Department of Horticul-

ture, Kyungpook National University, Taegu)

Abstract : Ti plasmid of A. tumefaciens was labeled with *H-thymidine, purified and encap-
sulated into phosphatidylserine (PS) and PS-cholesterol (Chol; 1:1 molar ratio) liposomes
by lyophilization-rehydration method. PS was supplemented with 1 mole percent octadecyl
rhodamine B for fluorometric measurement of PS. Liposomes entrapping 3H-Ti plasmid
were fused with Nicotiana sanderae protoplasts by treating with 5 mM CaCl; and 10% PEG.
The fusion was evidenced by fluorescence microscopic technique. The amounts of Ti plas-
mid and PS associated with protoplasts were assayed by the radioactivity of *H-Ti plasmid
and by the fluorescence of rhodamine B. About 7.9% of the PS liposome and 7.2% of
PS-Chol liposome were fused with protoplasts. During the fusion process, about 30% of
the liposomal contents of PS-Chol liposome was leaked, in contrast to about 60% leakage
of its contents in PS liposome. Accounting the number of liposomes fused with protoplasts
together with the encapsulation efficiency and the leakage of liposomal contents, it was
calculated that ca. 1,700 Ti plasmid was transfered into one protoplast by the present
method. This result may indicates that the present method transfers enough Ti plasmid
into plant protoplast to elicit genetic transformation of plants.



