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Abstract 
Synthetic DNA crown cells can be produced using sphingosine (Sph)-DNA-adenosine-monolaurin compounds and egg white. In previous 

experiments, it was demonstrated that both antibiotic compounds and antibiotic-producing cells could be produced using various combinations 
of DNA crown cells with partners, such as microorganisms, other cells, extracts and organic compounds. On the other hand, it was unclear whether 
these antibiotic-producing cells could be cultured. Therefore, in this study, antibiotic-producing cells produced by combining DNA (Ascidian) crown 
cells with peptides (Glu-Glu) as a partner were cultured on agar plates. The appearance of the resulting cells was then observed under a microscope 
and objects in the culture were cultivated on agar medium. The findings showed that both cell proliferation and various objects (hereafter referred 
to as Crown Asci-glu-glu cells nema) were observed in cultures of antibiotic-producing cells (Antibiotic crown Asci-glu-glu cells) produced using egg 
white powder enclosing DNA (Ascidian, Ascidian sea squirt) crown cells with Glu-Glu as a partner.
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Introduction

Self-replicating artificial cells were first reported in 2012 [1] 
and the principal methods for preparing these artificial cells were 
reported in 2016 [2]. As their exterior consists of DNA, these cells 
were referred to as DNA crown cells in 2016 by the present author 
[3]. Synthetic DNA crown cells were produced using the following 
four common commercial compounds: Sphingosine (Sph), DNA, 
adenosine, and monolaurin. The cells developed into fully self-
replicating DNA crown cells when incubated in egg white. In 
previous studies, it was demonstrated that antibiotic and antibiotic- 

 
producing cells were produced by combining various DNA crown 
cells with different partners, such as microorganisms, other cells, 
extracts, and organic compounds [4-9]. However, the growth 
characteristics of these antibiotic-producing cells were unclear.

To clarify the characteristics of these cells, antibiotic-producing 
cells (Antibiotic crown Asci glu-glu cells) were prepared and were 
cultured on agar plates. Then, Glu-Glu was added. In agar plate 
cultures after the addition of Glu-Glu, cell proliferation and objects 
that varied in shape and size were observed. These cells are referred 
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to as Crown Asci glu-glu cells nema. The findings suggested that 
antibiotic-producing cells produced from DNA crown cells were 
easy to differentiate, especially with partners. In this study, crown 
cells nema, which are multicellular or filamentous, are described 
for the first time. The objects which grown from antibiotic crown 
Asci-glu-glu cells in the response of the partner (Glu-Glu) are 
named Crown Asci glu-glu cells nema. 

Materials and Methods

Antibiotic crown Asci-glu-glu cells were prepared using the 
following three steps, as described previously [10]. However, the 
methods are provided here again for reference.

•	 Step 1 Preparation of DNA crown cells

•	 Step 2 Preparation of powder

•	 Step 3 Culture of powder

Materials for these experiments

Sph (Tokyo Kasei, Tokyo, Japan), DNA (from an Ascidian 
sea squirt), adenosine (Sigma-Aldrich, USA; Wako, Tokyo, 
Japan), monolaurin (Tokyo Kasei, Tokyo, Japan), and adenosine-
monolaurin (A-M), a mixture of adenosine and monolaurin [11,12] 
were used in this study. Monolaurin solutions were prepared to 
a final concentration of 0.1 M in distilled water. Agar plates were 
prepared using standard agar medium (SMA; AS ONE, Japan) 
and L-glutamyl-L-glutamic acid (Glu-Glu) (PEPTIDE, Institute of 
Peptides, Japan) was used as a partner and prepared in 1.00 mg/
mL. Edible ascidians were obtained from a local market.

Step 1

	 Preparation of DNA (Ascidian) crown cells [10-12].

	 Briefly, 180 mL of Sph (10 mM) and 90 mL of DNA (0.05 
µg/mL) were combined, and the mixture was heated and cooled 
twice. Then, A-M solution was added and the mixture was incubated 
for 15 min at 37°C. Following the addition of monolaurin solution, 
the mixture was incubated for 5 min at 37°C to produce synthetic 
DNA crown cells.

	 These cells were then added to egg white and incubated 
for 7 days at 37°C. Then, the egg white was recovered and used as 
DNA (Ascidian) crown cells.

Step 2

	 Preparation of powder-enclosed DNA crown cells with Glu-Glu

	 First, 3 mL of Glu-Glu solution (300 mL Glu-Glu in distilled 
water) was mixed with 3 mL of egg white.

	 The mixture was then incubated for 5 hours at 37°C.

	 Approximately 20 mL of fresh egg white was then added to the 
mixture.

	 The mixture was then plated onto two Petri dishes and dried 
for 1-2 days at 37°C.

	 The dried material was then collected and ground to a powder 
using a mortar and pestle.

	 The powder, named Crown Ascidian glu-glu-P, was stored at 
room temperature and used as necessary.

•	 Step 3

	 Cultivation of powder (Preparation of antibiotic producing 
cells)

	 Approximately 50 mg of powder (Crown Ascidian glu-glu -P) 
was added to an agar plate and incubated for 2 days at 37°C. 
Then, approximately 1.5 mL of 0.1 M monolaurin solution 
was poured onto each plate, which was then incubated for 2 
days at 37°C. About 6.0 mL of distilled water was then added 
to plate and dispersed on the plate surface. Then, the objects 
on the plate were recovered. Suspended objects were used as 
antibiotic-producing cells.

	 Cultures of antibiotic producing cells

	 A total of 200 mL of sample, which had been stored at 4°C for 
3 days, was placed onto an agar plate and incubated for 1 day 
at 37°C.

Preparation of Crown Asci-glu-glu cells nema

Experiment 1

After 7 days of culture of antibiotic producing cells, 
approximately 1.5 mL distilled water containing 100 mL of Glu-Glu 
solution (1.0 mg/mL) was added to an agar plate and incubated for 
5 hours, 1 day and 2 days at 37°C.

Experiment 2

After 1 day culture of Glu-Glu addition in Experiment 1, objects 
that grew on the plate were collected and transplanted into a new 
plate. and incubated for 1 day at 37°C. The objects that then grew 
on the plate were observed under a microscope.

Results

In previous studies, antibiotic-producing cells (antibiotic crown 
cells) were produced in combination with various DNA crown cells 
and partners (e.g., microorganisms such as yeast, Bacillus subtilis, 
cells such as salmon roe, extracts such as those from bovine meat, 
and chemical compounds such as peptides) [4-10]. The findings 
of those studies showed that the antibiotic crown cells could 
potentially have benefits other than producing antibiotics against 
Bacillus. However, the characteristics of the antibiotic crown cells 
were not clarified.

The present experiments were carried out to 
clarify the growth characteristics of these cells 
Antibiotic crown cells produced with DNA (Ascidian) crown cells 
and Glu-Glu as a partner were cultivated on agar plates for 7 
days, After 7 days of culture, Glu-Glu was added to agar plates. At 
5 hr after the addition, bar-like objects were observed (Figure 7). 
Interestingly, after 1 day of culture, various uniquely shaped objects 
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were observed with the addition of Glu-Glu (Figures 8-13). These 
cells were named Crown Asci Glu-Glu cells nema (Crown Asci; Asci: 
Ascidian used to prepare DNA crown cells; Glu-Glu (Peptides): used 

as a partner for the crown antibiotic cells; cells nema, as described 
in the Introduction).

Figure 1: Photograph of an agar plate at the beginning of culture using the powder (i.e., Crown Ascidian-Glu-Glu-P). Powder particles of various 
sizes were observed throughout the Petri dish.

Figure 2: Photograph of an agar plate at 2 days after monolaurin addition. Large, round, brown objects were observed on the plate. In addition, 
dot-like objects were also observed. Objects in plate were collected and used as antibiotic-producing cells.

Figure 3: Photograph of an agar plate at 1 day of culture with objects shown in Figure 2. Objects similar to microorganisms were observed by 
naked eye across the entire plate.
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Figure 4: Microscopic appearance of objects grown on an agar plate (Fig. 3). Objects containing other objects were observed (Fig. 4a). Also, 
objects similar in shape to cotton strands were observed (Fig. 4b).

Figure 5: Photograph of agar plate at 7 days culture of antibiotic-producing cells. The objects were brown and dry.

Figure 6: Microscopic appearance of objects at the beginning after Glu-Glu addition to the agar plate shown in Fig. 5. Several round objects 
were observed (Fig.6a、Fig.6b).
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Figure 7: Microscopic appearance of objects at 5 h after Glu-Glu addition to the plate shown in Fig. 5. Bar-like objects were observed (Fig. 7a). 
The approximate size of the feature shown in Fig. 7a was 1,500 m.

Figure 8: Microscopic appearance (Example; Ex. I) of objects at 1 day of Glu-Glu addition. Single cells (Fig. 8a) or connected cells (Fig. 8b) 
were observed. The size of the single cells shown in Fig. 8a was approximately 150 m.

Figure 9: Microscopic appearance (Ex. 2) of objects at 1 day after Glu-Glu addition. Cells covered with cotton-like objects were observed (Fig. 
9a). Also, objects containing round objects were observed (Fig. 9b). The size of the object was approximately 80 μm (Fig. 9a).
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Figure 10: Microscopic appearance (Ex.3) of objects at 1 day after Glu-Glu addition. Objects with some structures were observed (Fig. 10 c). 
The size of the object (Fig. 10 The distance from a to b) was approximately1,000 μm.

Figure 11: Microscopic appearance (Ex. 4) at 1 day after Glu-Glu addition. Objects covered with cotton-like objects were observed (Fig. 
11a). In addition, round objects were also observed (Fig. 11b). The approximate size of the objects shown in Fig. 11b was 30 μm.

Figure 12: Microscopic appearance (Ex.1) of objects at 2 days after Glu-Glu addition. Oval or egg-like objects were observed (Fig. 12a). Also, 
connected cells like objects were observed (Fig.12b). The approximate size of the objects shown in Fig. 12a was 80 μm.
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Figure 13: Microscopic appearance (Ex.2) of objects at 2 days after Glu-Glu addition. In addition to amorphous objects (Fig. 13a), round objects 
were observed (Fig. 13b). The size of the objects shown in Fig. 13a was approximately 640 μm.

Figure 14: Photograph of cultivated area (indicated by the frame) on the agar plate at 1 day after Glu-Glu addition. Objects within the frame 
were collected and cultured.

Figure 15: Photograph of an agar plate at 1 day of culture with objects shown within the frame (Fig.14). Cultured objects were observed across 
the entire plate.
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Figure 16: Microscopic appearance of objects within the frame (Fig.14). Round objects were observed (Fig. 16a). The approximate size of 
the objects shown in Fig. 16b was 120 μm.

Figure 17: Microscopic appearance of objects (Fig. 15) grown in Fig. 14. Oval objects were observed (Fig. 17a). Size of Fig.17a (width) was 
approximately 1,000 m.

At 1 day after addition, objects within the frame (Figure 14) 
were collected and cultured. Cultured objects were observed to 
cover the entire plate (Figure 15), indicating that the Crown Asci 
glu-glu cells nema were viable. In previous experiments, antibiotic 
producing cells lost the ability to produce antibiotics and recover 
with the addition of Glu-Glu, suggesting that changes may occur in 
these cells [10]. The present results may prove such phenomena, 
and show that antibiotic crown cells may be easy to stimulate with 
the partner (Glu-Glu) to form crown cells nema. The purpose of 
present study was to clarify whether antibiotic crown cells were 
formed based on the DNA crown cells used, and therefore have 
added characteristics expected antibiotic (antibacterial to Bacillus 
subtills).

The present findings demonstrate that antibiotic crown cells 
tap into hidden abilities of crown cells nema, and were formed from 

the DNA crown cells that were prepared with Sph, DNA, adenosine, 
and monolaurin. These findings demonstrate that antibiotic crown 
cells precede the formation of crown cells nema. Thus, crown cells 
nema are DNA crown cells. Antibiotic crown cells are not capable of 
producing antibiotics against Bacillus, but they have the ability to 
behave as proto-cells for crown cells. In the near future, unlimited 
kinds of crown cells will be produced. Therefore, although it is 
very difficult, it may be necessary to develop a taxonomy for these 
cells in order to better understand crown cells nema. In the first 
grouping of microorganisms or cells, they were grouped based on 
their shape or size. Therefore, the grouping of crown cells nema will 
consider differences in shape and size. However, classifying crown 
cells nema may be difficult, because crown cells nema were formed 
with a complex structure that could not be accurately measured 
for size. In addition, naming them based on their shape and size is 
difficult.
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Animal tissue consists of several cells and crown cells nema may 
consist of several crown cells. Crown cells nema comprised a mass 
of crown cells that may form with regenerated DNA crown cells. 
Based on this idea, crown cells nema may comprise components 
that have a round or other complex shape. As described previously, 
DNA crown cells bound easily to each other, microorganisms, 
and inorganic compounds to form assemblies [13-16]. Moreover, 
synthetic DNA crown cells formed objects that had various 
shapes in the stimulation of white and monolaurin, including cell 
proliferation [17-19]. Crown cells nema may form under these 
conditions. Conversely, DNA crown cells could be cultivated in 
liquid medium and cell strains were also established. In general, 
the growth of these cells was slow in liquid medium [20-23]. On the 
other hand, crown cells nema could be cultivated on agar plates, 
and could cover the entire plate the following day [4-10].

However, to clarify the grouping characteristics of crown cells 
nema, it appears that further experiments on the production of 
crown cells nema are necessary. The present experiments were 
conducted using DNA (Ascidian). It was unclear whether the ap-
pearance of crown cells nema were observed using DNA crown cells 
produced using other DNA crown cells, or crown cells nema with 
partners other than Glu-Glu. Future studies will be conducted to 
determine whether crown cells nema were produced in combina-
tions other than antibiotic crown Asci-glu-glu cells with Glu-Glu as 
a partner. The present findings on the proliferation of crown cells 
nema stimulated with Glu-Glu as a partner have implications for 
cell proliferation in vivo; for example, lymphocyte proliferation in 
response to secondary antibody production, allergic reactions, and 
cancer proliferation. Future developments include various applica-
tions in immune system research or cancer development, including 
the development of therapeutic drugs to treat immune disorder 
diseases or cancer.

The antibiotic-producing cells identified in this study were des-
ignated antibiotic crown Asci glu-glu cells. Additionally, the objects 
which were derived from antibiotic crown Asci-glu-glu cells after 
stimulation with a partner (Glu-Glu) are named Crown Asci glu-glu 
cells nema. The objects consisting of crown cells nema are named 
crown cells.
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