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EXECUTIVE SUMMARY

The wood of Dalbergia latifolia is one of the most expensive wood products on the market.
The highly traded D. latifolia has created illegal trade and illegal woods from timber theft and
to reduce the illegal trade in D. latifolia the DNA database was developed. The DNA database
of D. latifolia is to store and organize information on D. latifolia. The information contains
ecological data, location, and DNA data from D. latifolia. The information on D. latifolia was
obtained from several visited sites while the DNA data were obtained from laboratory
activities involving the isolation of the genetic materials from samples collection, and
molecular analysis of the data. The DNA data from D. /atifolia are very important data for D.
latifolia.

The DNA database is web-based o) users can access it at
http://103.8.238.15/sonokeling/login. Other than storing the information, the database also
functions as a tool for timber tracking. The DNA data from sample collection and molecular

analysis can be used to support timber tracking and to trace the origin of the woods and wood
products of D. latifolia. Besides using it as a forensic tool, the genetic data in the D. /atifolia
database can be used to identify D. latifolia at the population and species levels. In addition,
the DNA database of D. latifolia can be further developed to upgrade its ability to meet future
needs.



1. Background

The Dalbergia latifolia (rosewood) is one of the most expensive types of wood not only
because the quality of the wood is very strong, but also because of its good appearance of the
wood. The demand for D. latifolia wood is quite high and the price is high too, causing a large
amount of harvest in its range of distribution. The D. latifolia has been included in Appendix
Il of CITES since 2017, which means that this species is considered endangered while the trade
in this species continues without proper rules and regulations. Consequently, there must be
adjustments made to the national laws and supporting documents for local and international
trade, which should accommodate CITES trading instruments. This regulation applies to trade
in all types of rosewood, both in the form of logs, sawn timber, and finished products.

The lack of adequate data regarding the natural distribution and availability of rosewood
supply and trade in the domestic market, as well as to ensure the sustainable management of
D. latifolia, the Directorate of Biodiversity Conservation of Species and Genetics (KKHSG), the
Ministry of Environment and Forestry (MOEF), and the Research Organization for Life Sciences
and Environment of the National Research and Innovation Agency (BRIN), through the CITES
Tree Species Programme (CTSP), had conducted a comprehensive study on D. latifolia in Java
and West Nusa Tenggara. One of the outputs of this project was to develop a DNA database
as a storage and data management system for the information and data collected during the
course of the project.

During the implementation of the CTSP project, Indonesia had collected a large amount of
information, including soil types, locality details and coordinates, DNA materials, DNA
sequences, cultivated materials, and market supply chains. Such data need to be stored and
managed in a system so that they can easily be retrieved by the users. The database system
was initially developed as a tool for tracking the traceability of D. latifolia based on DNA
sequence data. The DNA sequence data obtained from this project would be used as
reference data for genetic analysis and forensic purposes.

2. Objective

One of the objectives of the project was to develop a database system based on DNA
sequences linked to all the information collected from each specimen. It is expected that the
database would be used as a forensic tool for tracing the origin of the woods or wood products
of D. latifolia from Java and West Nusa Tenggara in Indonesia.

3. Development Process

The D. latifolia database is web-based and as such, it would need to be connected to the
internet network to access it. The database application was developed by a web developer in
consultation with the authors of this report. The agreed system for the developed database
was for the developers to use the PHP programming language for the back end and using the
HTML5 and Javascript programming languages for the front end.



The design of the DNA database application system started with the initial communication
between the database developer and the users to identify the user needs. The results of the
initial communication with users of this database application were that the database has to
function as a storage for the D. latifolia samples collected from the various locations in Java
and West Nusa Tenggara. The main aim was to identify the genetic variation of each sample
collected from a specific location/population and to use the information to determine the
origin of the samples. Data and application operational requirements are in Figure 1.
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Figure 1. Flow chart diagram from data input to data display of the database application

This database application had been disseminated in a one-day workshop held on 31 May 2022
to interested stakeholders. Some of the important points raised during the workshop
discussion were (i) currently, the DNA database is not very beneficial but will be helpful for a
future chain of custody process, particularly during the occurrence of illegal trade and cutting
in a particular area; (ii) additional samples are needed to provide more data and a genetic
haplotype map since the distribution of D. latifolia in Indonesia is also present in other areas,
i.e., Sumatra, Kalimantan and East Nusa Tenggara; (iii) a secure and capable server is
indispensable to integrating and storing the collected data; and (iv) guidelines for developing
the DNA database platform should be compiled to accommodate future improvements or
updates.

4. Description of the Database

The D. latifolia DNA database is useful as a reference for D. latifolia in Indonesia in tracking
and tracing the origins of D. latifolia in Java and West Nusa Tenggara, analyzing forensic data
on timber theft in an area, and providing valuable information for genetic diversity and
traceability of D. latifolia study in Indonesia. Considering the importance of the benefits of the
D. latifolia DNA database, in the future, it is necessary to develop the database by adding
information and collection of D. latifolia other than those in Java and West Nusa Tenggara.
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The targeted principal beneficiaries of the DNA database D. latifolia are (i) researchers; (ii)
forest managers; (iii) policy-makers; (iv) customs officers; (v) the state-owned forestry
company, Perhutani; and (vi) the general public.

Several recommendations agreed upon by the participants of the workshop on the
dissemination of the development of a DNA database that was held on 31 May 2022 were as
follows:

(i) Coordination between MOEF and BRIN is needed to decide on the server that will be used
to store the database data.

(ii) Web developers must provide all documentation of the stages in preparing a developed
database application to facilitate further development without obstacles in updating data.
(iii) This database will be in the public domain with limited data that can be accessed, and all
the data will be stored and become the joint property of MOEF and BRIN.

(iv) Chain-of-custody techniques and DNA databases that have been developed will be used
as reference data for the identification of DNA population fingerprints at the provincial and
district levels, and the final haplotype map will continue to be developed. Specific data for
each district and province in Java and West Nusa Tenggara is expected to be obtained.

The D. latifolia database was developed to store D. latifolia sample data in the form of
complete information on the samples taken starting with the sample name, sampling date,
coordinate location and sampling area, soil data, and sample photographs, as well as storing
the genetic data from D. latifolia in a DNA sequence. The complete information on D. latifolia
was derived from field sampling data. Samples from the field in the form of leaves, wood,
fruits, or flowers were specifically taken as genetic samples, and then the genetic materials of
D. latifolia were isolated from the genetic samples and followed by molecular analysis. Five
chloroplast DNA regions were selected for use in the genetic analysis of D. latifolia, namely,
petD, CLP, trnL intron, rpl16-rps3 IGS, and trnG intron. Each region/gene had several
haplotypes that referred to the sampling area due to the variations in certain base sequences.

At the top of the database page, information about user accounts is displayed, starting from
the account name and account level. For detailed information and to sign out, click on the
account name and a detailed menu will appear, namely, my profile user management (only
overall administrator), roles, permissions, and sign out (Figure 2).
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Figure 2. Account tool

To add a new user, one can view registered users by selecting the user management menu.

To create a new user, select add user (Figure 3) and fill in the form provided (Figure 4).
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Figure 4. Add user

In the database application, after signing in to the database, it will enter the start page, at the
top, there is a map view (Figure 5) which can be changed in another layout according to the
available templates and also displays the sampling location points. The red dots on the map
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represent the sampling location points, and detailed information about the sample can be

displayed by clicking on the sampling location.
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Figure 5. Appearance map

In addition, this page displays account details, username and account level. The lower part of
the map displays DNA sample information which consists of summary data and primary data.
In the map section, one can see the red dot which is the location of the DNA sampling site.
When selected, the red dot will bring up a summary of the data (Figure 6) that has been
entered and verified by the overall administrator/administrator. One can also select details in

the box to see a more complete data summary (Figure 7).
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Figure 6. Summary data in red dots

# =-¥ - .?w Daetail imtorrmemsl

Sompel DMA Sonokaling
MGy SO s

..........

ES. Yullin, Sl

Figure 7. Detailed information

The data summary (Figure 8) contains information on the number of DNA samples from D.
latifolia, either from leaves, flowers or from wood. It also displays the type of land system
where rosewood grows. There is also data regarding the haplotype of D. latifolia DNA from
the five regions or genes. Haplotype data refer to the number of haplotypes from each region
used in the molecular analysis and the origin of the sampling location or the area where the
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D. latifolia information was collected. In addition, graphical data on the number of D. latifolia
samples that have been uploaded onto the database are also displayed, and grouped by
province (Figure 9).

3] |} =
o - 4
sampel DKA Sonokeling ¥ bempurigo " o m

Jenis Sistem Lohon Jumiah Haplatype
Total Sampel DNA sampel DA
26 (dari 28)
2
z
1 CLP imtron 23 E
petD-ipod IG5 22
SR _-’.. rpilderped iGs F ]
ol intron 13
26 [/} a 1 o 15 a Gk s i3
Boran Kofyu Bunge s .I: !

Figure 8. View of data summary 1
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The primary data in the database contain detailed information about samples, both sampling
data and DNA sample data. The information displayed includes the sample name, collection
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date, collector name, collection category, number box, and haplotype consisting of the five
regions, as well as detailed sampling locations from the village level to the district level. In the
haplotype section, data on genetic diversity in DNA sequences are displayed in the form of
single nucleotide polymorphisms (SNPs) in certain base sequences. The data displayed in the
haplotype section is only in the form of the SNPs data of the sample, and to view the sequence
details, one has to click the edit section on the selected sample so that the detailed
information appears including the sequence data of the selected sample. The DNA data that
appear in the haplotype section are only a summary of data from the chloroplast DNA
sequence region where the letters (nucleobase) indicate differences or similarities in the
sequence of nucleobase as a result of the molecular data analysis conducted. Each nucleobase
is in a certain sequence in the gene sequence (Figure 10).
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Figure 10. Primary data 1

The overall administrator/administrator needs to check and verify the sample data by clicking
the verification button. The data that have been verified can only be seen in the user view. If
the data were wrong, they can be removed by pressing the delete data button (Figure 11). In
addition, the data results that have been entered and verified can be downloaded in excel and
pdf formats on the data export menu (Figure 12).
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Figure 12. Export data
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The detailed sample data, both information on samples and sample

DNA data, can be

uploaded in two ways through the tools provided in the database, namely, data entry and
upload. The data entry tool is used to upload sample data manually by filling out a form
containing detailed sample information, but it will take time because one has to fill in the
sample information one by one. Alternatively, the data can be uploaded through the upload
tool by simply uploading an excel file containing the detailed sample information (Figure 13).
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Figure 13. Upload tools

The D. latifolia database contains hundreds and thousands of data, so it takes time to sort the
desired data, and hence, to make it easier to access certain data needed by users there is a
search (filtering) tool (Figure 14). The search tool provides tools to search data by sample
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name, collector name, collection date, and location. The keywords entered will display the

data in the database according to the keywords.
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Figure 14. Filtering tool
In general, this database application can still be developed and upgraded according to the
needs of the users.

5. Accessibility of the Database

The database was developed by MOEF through KKHSG and BRIN. The D. latifolia database
could be accessed via the web address http://103.8.238.15/sonokeling/login, where the initial
view and login for the database are as shown on the sign-in page in Figure 15.
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Figure 15. Sign-in page of the database

An account is required to log in to the D. latifolia database. There are three criteria for an
account that has access to the database, namely, the overall administrator, the administrator
and the user. There are also different access levels for the overall administrator, the
administrator and the user.

In this regard, the overall administrator (only one) has access to read, write or upload, edit,
remove and verify the data in the database (has full access to the database), while the
administrator has access to read, upload or to update, edit, and remove the data from
database but does not have the authority to validate any new data, and the user has access
to the database to just read the data. If the user wishes to get specific data or information on
the sample, such as ecological data and locations or DNA data, the user will have to contact
the owner of the database (MOEF through KKHSG) and (BRIN) or the overall administrator of
the D. latifolia database. Each account owner will have its own username and password that
can only be used by the account owner.

6. Conclusion

The database was designed to store and organize the data of D. /atifolia derived from the
detailed sample and genetic data. The database stores a certain amount of DNA data from D.
latifolia samples that had been collected.

In addition, the database displays the genetic diversity obtained from the samples that had
been collected and uploaded onto the database. The database can be used as a forensic tool
to trace the location of the origin of D. latifolia wood.
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The genetic data can also be used to identify D. latifolia at the population and species levels.
If needed, this database could be developed further to cover various types of plants and
facilitate access for specific purposes, such as a reference database for tracing the origins of
plant species in Indonesia. It could also be used to analyze forensic data on timber theft and
in undertaking genetic diversity and traceability studies of the species in Indonesia.
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