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Abstract

S
The ber of articles in each category

/)
4 Chemical biology approach enables us to understand the complex biological sysiems, using
small molecules such as a specific activator or inhibitor of protein, a hormone-like inducer, or a
neurotransmitter. When such approach is performed genome-widely, that rescarch is especially called
“ehenical genomics. We ae planning 0 make  ne start of chenial genonics using one of chordste
model animal, ascidian. As a first stcp, CBD
Biology Database).

First, we reviewed and annotated past articles which describe the uses of small chemicals in the field of
ascidians biology. In ACBD, chemical information and effects on ascidian are manually extracted from
‘more than 900 articles in PubMed database from 1964 to 2010. ACBD is free and open to the public on
the web. ACBD has two main parts. One part consists of information about already-used chemicals to
ascidians. This part is based on the record of already-published articles. In this part, we realized that
more than 351 kinds of chemicals were applied for ascidian and that more than 399 kinds of chemicals

Category I: adding chemicals to ascidians (9 subcategory)

Category II: isolated chemicals from ascidians

Total 1225 tabs

Effects of Chemicals ever used in ascidians biology &

Total 351 Chemicals

& Inhibitor or Antagonist
& Activator or Agonist

@ Others

& No specific Effect

‘were isolated from 120 kinds of tunicates!

‘The other part consists of “not-yet-used chemicals” information. Although the total number of Ciona
protein model (KH model, Satou et al., 2008) i said to be 24,025, only 199 kinds of KH models have
ever modified by chemical compounds. To know the number of potentially modifiable target proteins by
currently available chemicals, we searched KH model against amino acid sequences of drug targets of
chemicals recorded in DrugBank (Wishart DS et L., 2008). Asaresul, we found that 1,862 KH Ciona

ht by “Thus, we can say that 7.8% of
Cmna models have a potential to be modified their functions by chemicals. These information in ACBD
are useful for researchers interested in drug screening as well as chemical genomics. In near future, we
are planning to integrate ACBD into CIPRO and ANISEED.

Figure 5 Effects of Chemicals in Category |

‘This figure shows effects of chemicals in Category 1. The total number of chemicals in
Category Tis 351. Among them, the number of chemicals with no specific effects is 102. The
‘examples of this kind of chemicals are cAMP, Mannose, and Glucose. The number of
chemicals with effects as inhibitors is 143. For example, SB431542, Apidilcolin and
Puromycin are included in this category. In contrast, the number of chemicals with effects as
activators is only 16. Carbachol, Caffein, and Mastoparan are examples of this category.

Figure 4 Number of articles by categories

The articles in ACBD are divided into 2 categories. One is *Adding chemicals to ascidians’”
We classified such kind of articles as Category I, which is the study that the chemicals are applied
N\ Y, to ascidians to investigate some biological mechanisms of ascidians. For instance, metamorphosis,
\ / fertilization and embryogenesis etc. This category (Category ) is able to be classified into sub-
categories depend on the purpose of study. Another category is Category I, *Finding Chemicals
from Ascidians’. This category describes studies that new chemicals are isolated or just found from
ascidians.

Introduction
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In Category I, *Adding chemicals to ascidians” is able to be classified into more detailed categories
(subeategories). We made 7 different kinds of subcategories: (i) <Development>fertilization, egg
marsion, o serm activity: (ii) <Development-embryogenesis:

In the field of chemical biology. traditionally vertebrates (rats, mice, and zebrafish) are preferred model organisms.

However, these animals seem not to be appropriate for chemical genomics which requires a lot of t -
(iv) <PHYSIOLOGY>; (v) <MOLECULAR FUNCTION>; (vi) G Protein, 2nd Ca Signal and Channel Inhibitor, Neural

chemicals to model organisms and observing these results. We belicve ascidians are preferred model organism in this <ECOTOXIOLOGY> and (vii) <GENOMICS>. For example, “(i) <Development>fertilization, Messanger Inhibitor v ‘Transmission Inhibitor Z
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‘This table shows what kind of inhibitors were sed to ascidians by now. According to Figure 5, the total
number of inhibitors ever used to ascidians is 143, Table 4 shows that among the 143 inhibitors, most
frequently used inhibitor is “Ca Signal and Channel Inhibitor, Neural Transmission Inhibitor.” The number
of chemicals which belong to this category is 24. The second largest category is “Proteinase inhibitor.” The
total number of chemicals in this category is 18. Additionally, from table 4, we can say that various
inhibitors were already used in ascidians biology.

* ACBD nscidians chemical Biological Databasel

Table 1 Total number of chemicals in Category | and Il

Frequently used chemicals in Category I and II
Cytochalasin family is the most frequently applied
chemical to ascidians. ET-743 is the most frequently
referred chemical in Category II.
“ Table 2-1 Frequently used chemicals in Category I
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Conclusion

Through the process of making our database, we could overview the history of
chemicals in relation to the biology of ascidians since 1964. From this history, we can
say that frequency of using chemical compounds in the field of ascidian biology are
increasing in recent years, and almost 750 kinds of chemicals are used/isolated in 120
species of ascidians. More than 391 potentially valuable chemicals are isolated from
ascidian (actually, ET-743 from ascidians are already used in our life as an anti-cancer
drug). On the other hand, 351 kinds of chemicals have ever used for targeting or
‘modifying specific protein function in ascidians. In addition, we found that, 1,862 kinds
of Ciona proteins (7.8% of all Ciona models) might have the potential to be targeted by
using commercially available chemical compounds. Thus ACBD is a good platform for
the ascidian chemical genomics and drug screenings as well as ascidian chemical

“This tables show how many times ach chemical was described in articles from 1964 to 2010, and
the effect of each chemical. In detail, Table 2-1 d lied to ascidians. From this
table, we can find that the most frequently used chemical in Category 1 is Cytochalasin Families.
‘These chemicals are usually used to stop cell division (cleavages). The second one is A23187 used
as an ionophore. Table 2-2 describes the chemicals derived from ascidians. From this table, we can
find that ET-743 is the most frequently described chemical in Category I1. This chemical compound
is isolated from the ascidian, Ecteinascidia turbinate. ET-T43 acts as an anticancer drug. Some
chemicals derived from ascidians which have medical effect to human.

Frequently used ascidians in Category I and I1

Figure 2 The Screenshot of ACBD
This is the interface of ACBD. It has already been updated on the web. From more than 900 articles, we.

realized 750 (used 351+ isolated 399) kinds of chemicals are used or isolated among 120 different species of
ascidians! For example, you can look for an article you need by using a chemical name, a cas number of a
chemical, an effect of a chemical as a search term. Some information on ACBD was acquired by personal
‘communication by contacting ascidian researchers manually.

Ciona intestinalis is the most frequently used ascidians
both in category I and II.

biology.
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Figure 3 The number of articles by years

‘This figure shows how many articles are published in each year from 1964 to 2010. X axis shows year, and i AR fl
'Y axis shows the number of records in ACBD (% the number of articles). Moreover, some imporiant
events in ascidian biology, such as complete of whole-genome sequencing of Ciona intestinalis, are

indicated in this figure.

‘Table 3-2 describes the species from which chemicals were isolated. From this table, we can find that
Ciona intestinallis is the most frequently used species also in Category 1. Such chemicals isolated
Ciona are reported to have an anti-cancer effect.



