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Abstract

Synthesized DNA crown cells (synthetic cells), capable of proliferating in egg white in vivo, can be prepared using sphingosine (Sph)-DNA-
adenosine-monolaurin. Synthesized DNA crown cells form assemblies and proliferate in the presence of monolaurin and egg white, as well as in
cultures on agar plates. In previous experiments on synthetic DNA (E. coli/Human placenta) crown cells, the proliferation of objects similar in
appearance to thalli or double cells was observed in cultures on agar plates. In the present experiments using synthetic DNA (Ascidian) crown
cells and egg white, various objects and cell proliferation were observed on agar plates. Here, the appearance of morning glory- and dandelion-
like objects that proliferated in cultures are introduced and their microscopic characteristics are described.
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Introduction

Artificial cells that are covered with DNA are referred to as
DNA crown cells [1-3]. Synthetic DNA crown cells can develop into
DNA crown cells after culture in egg white and can be prepared
using sphingosine (Sph)-DNA and adenosine-monolaurin (A-M)
compounds. Such DNA crown cells formed assemblies or cells
that proliferated in cultures with monolaurin [4-6] and could be
cultivated in test tubes [7-10]. In addition, assembly formation
and cell proliferation has been observed in cultures on agar plates
[11,12].In previous studies, various types of cell proliferation were
microscopically observed when monolaurin-treated synthetic
DNA (E. coli/Human placenta) crown cells were cultivated with or
without egg white on agar plates [13,16]. The present experiments
examined whether such objects were observed when synthetic
DNA (Ascidian) crown cells were cultured with egg white and
monolaurin on agar plates. Numerous kinds of objects and cell
proliferation patterns were observed. Here, the appearance of
morning glory- and dandelion-like objects that proliferated in
cultures are introduced and their microscopic characteristics are
described.

Materials and Methods
Materials

The materials used were the same as those employed in

previous studies [14,15]: Sph (Tokyo Kasei, Japan), DNA (obtained
from edible ascidian sea squirts), adenosine (Sigma-Aldrich; Wako,
Japan), monolaurin (Tokyo Kasei), and adenosine-monolaurin (A-
M), a compound synthesized from a mixture of adenosine and
monolaurin [14,15]. Monolaurin solutions were prepared to a
final concentration of 0.1 M in distilled water. Agar plates, using
standard agar medium (SMA) (AS ONE, Japan) were used. Egg
whites and edible ascidian sea squirts were obtained from a local
market.

Methods

Preparation of synthetic DNA (Ascidian sea squirt) crown
cells: Synthetic DNA (Ascidian) crown cells were prepared as
described previously [14,15]. Briefly, 180 pL of Sph (10 mM)
and 50 pL of DNA (0.05png/pL) were combined, and the mixture
was heated and cooled twice. A-M solution (100 pL) was added,
and the mixture was incubated at 37°C for 15 min. Next, 30 pL of
monolaurin solution was added and the mixture was incubated at
37°C for another 5 min. The resulting suspension was used as the
synthetic DNA (Ascidian) crown cells.

Culture of monolaurin with DNA (Ascidian) crown cells
and incubation with egg white on agar plates was performed as
follows:
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i Atotal of 50.0 pL of sample was plated on two agar plates
with a bacteria spreader.

ii. Immediately, 1.5 mL of twice diluted 0.1 M monolaurin
was poured onto each agar plate.

jii. After removing excess monolaurin, the plates were
inverted and incubated for 3 h at 37°C.

iv. Then, 1.5 mL of egg white was poured onto the plate and
excess egg white was removed.

V. The plates were inverted and incubated for 7 days at
37°C and observed at 5 and 7 days.

Vi. After 7 days of incubation, the plates were stored at 4°C.
Microscopic observations

Objects on plates were observed directly under a light
microscope and with the naked eye.

Results and Discussion

Figure 1 shows a photograph of an agar plate (No. 1) containing
synthetic DNA (4scidian) crown cells after 7 days of culture with
monolaurin and egg white. A cloudy region (arrow), visible with
the naked eye, is clearly observed in the Petri dish. The diameter

of the Petri dish is 8.0 cm. Figure 2 shows a photograph of another
agar plate (No. 2) containing synthetic DNA (Ascidian) crown cells
after 7 days of culture with monolaurin and egg white. A cloudy
region (arrow), visible with the naked eye, is clearly observed in
the Petri dish. The diameter of the Petri dish is 8.0 cm. Figure 3
shows the microscopic appearance of synthetic DNA (Ascidian)
crown cells shown in Figure 1 after 5 days of culture in egg white.
Morning glory-like objects measuring approximately 50-60 um are
observed (arrow a). Figure 4 shows the microscopic appearance
of synthetic DNA (4scidian) crown cells shown in Figure 1 after 5
days of culture in egg white. Morning glory-like objects of different
sizes are observed (arrows a and b). Also, elongated flattened bar-
like objects are observed (arrow c). Objects with rugged surfaces
measuring approximately 50-60 pm are observed (arrow d).
Figure 5 shows the microscopic appearance of synthetic DNA
(Ascidian) crown cells shown in Figure 2 after 7 days of culture
in egg white. Objects similar in appearance to dandelions that
measure approximately 50-60 pm (arrow b) are also observed
(arrows a and b). Figure 6 shows the microscopic appearance
of synthetic DNA (Ascidian) crown cells shown in Figure 2 after
7 days of culture in egg white. Objects similar in appearance to
dandelions of various sizes are observed (arrows a, b, and c).
In addition elongated flattened bar-like objects (arrow d) are
observed. The measure 8 arrow b) is approximately 20-25 pm.

egg white. A cloudy region (arrow) was observed on the Petri dish.

Figure 1: Photograph of an agar plate (No. 1) containing synthetic DNA (Ascidian) crown cells after 7 days of culture with monolaurin and
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Figure 2: Photograph of an agar plate (No. 2) containing synthetic DNA (Ascidian) crown cells after 7 days
of culture with monolaurin and egg white. A cloudy region (arrow) was observed on the Petri dish.

Figure 3: Microscopic appearance of synthetic DNA (Ascidian) crown cells in Figure 1 after 5 days of culture with egg white. Objects similar
in appearance to morning glories measuring approximately 50—60 [Im were observed (arrow a).
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Figure 4: Microscopic appearance of synthetic DNA (Ascidian) crown cells in Figure 1 after 5 days of culture with egg white.
Objects similar in appearance to morning glories were observed (arrows a and b). Also, elongated flattened bar-like objects were observed
(arrow c). Objects with rugged edges (arrow d) measuring approximately 50-60 [Im were observed (arrow a).
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In previous experiments using synthetic DNA (E. coli/Human
placenta) crown cell, objects similar in appearance to Thalus or
double cells were observed on agar plates [13,16]. The present
experiments examined whether similar objects were observed
in agar cultures of synthetic DNA (Ascidian) crown cells in the
presence of monolaurin and egg white. Numerous morning glory-
like objects were observed (Figure 3, arrow a). These objects
appeared to consist of three structures (marble-like objects on
the outside, green objects in the middle, and yellow objects on the
inside). However, color may not be a useful distinguishing feature,

as it can change depending on the observation conditions used
for microscopy. Numerous morning glory-like objects (Figure 4,
arrow a) were observed together with large objects of various
shapes (Figure 4, arrows c and d). The identity of the large objects
is unclear (Figure 4, arrows c and d); however, they may be
assemblies that consist of Sph/DNA: adenosine-monolaurin and
components of egg white. The morning glory-like object may have
born from these elongated flatted bar-like large objects (Figure 4,
arrow c).
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Figure 5: Microscopic appearance of synthetic DNA (Ascidian) crown cells in Figure 2 after 7 days of culture with egg white.
Objects similar in appearance to dandelions (arrows a and b) measuring approximately 50-60 [Im were observed (arrow b).
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In addition, numerous morning glory-like objects were
observed within objects with ragged edges (Figure 4, arrow d),
suggesting that morning glory-like objects also proliferated from
these objects with ragged edges (Figure 4, arrow d). Objects
similar in appearance to dandelions were observed (Figure 5,
arrows a and b). These objects may be derived from objects
that appeared like bunches of feathers. Although the formation
mechanisms of the dandelion-like objects are unclear, they may be
explained based on Figure 5. Three objects similar in appearance
to dandelions were observed (Figure 5, arrows a, b, and c). Objects

(arrow ¢) may be derived from other objects (Figure 5, arrow
d) to form an extended layer. As shown in Figure 4, elongated
flattened bar like objects (arrow d) may be a kind of assembly
and consist of Sph-DNA-adenosine-monolaurin and components
of egg white. Therefore, objects like dandelions, which may be
derived from the elongated flattened bar like object (arrow d) may
be composed of Sph-DNA, adenosine-monolaurin, and egg white
components. Large spaces could be observed with the naked eye
(Figure 1 & Figure 2) and numerous objects and/or features of cell
proliferation could be observed within the spaces.
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Figure 6: Microscopic appearance of synthetic DNA (Ascidian) crown cells in Figure 2 after 7 days of culture in egg white.
Objects similar in appearance to dandelions (arrows a, b, and c) measuring approximately 20-25 ['m were observed (arrow b). Also,
elongated flattened bar-like objects were observed (arrow d).
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The two kinds of objects, morning glory- and dandelion-like
objects, were observed within a limited space and observations
were limited. These objects are only described here because
their features are very characteristic. Similarly, objects with
characteristic features were observed in synthetic DNA (E. coli)
and (Human placenta) crown cells, but in synthetic DNA (Ascidian)
crown cells, objects were observed that have not been observed
in previous crown cells. These findings suggest that objects
particular to DNA, which was used in the preparation of synthetic
DNA (Ascidian) crown cells, may have been formed. On the other
hand, although the present objects appeared to be alive based on
the naked-eye observation that the objects grew in the Petri dishes
(Figure 1 and 2), further evidence is required to confirm that these
objects were living. Consequently, more experimental evidence is
required to clarify whether the above objects are formed in other
kinds of synthetic DNA crown cells, i.e,, in addition to synthetic
DNA (E. coli/Human placenta/Ascidian) crown cells. Regarding
the nomenclature of these objects, those that have the appearance
of a morning glory are named Protochordata (Ascidian) SDCCME
(MG), and objects that have the appearance of a dandelion are
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named Protochordata (Ascidian) SDCCME (Dan). Ascidian Origin
of DNA source), where SDCC refers to synthetic DNA crown cells,
ME refers to monolaurin and egg white, MG refers to morning

glory, and Dan refers to dandelion.
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