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Content 

̶ Lecture divided into 2 parts:

̶ 1st part: Theoretical – to understand how is the information stored

– how to access it 

̶ 2nd part: Practical – you are at the helm and you find the information! 



̶ 2nd part: Practical – you are at the helm and you find the information! 

• Publication databases

• Properties databases

• Spectral databases 

• Registration (legal) databases 

• Protein and DNA databases

• Patent database
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Content 

This week

Next week
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Publication database

̶ https://www.scopus.com/search/form.uri?display=basic#basic

̶ https://www.webofscience.com/wos/woscc/basic-search

̶ https://scholar.google.com/

̶ Task 0: Let’s look together for a research paper 

̶ Topic?            

https://www.scopus.com/search/form.uri?display=basic#basic
https://www.webofscience.com/wos/woscc/basic-search
https://scholar.google.com/
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Proficient search

̶ How to build an advance request? 

̶ By using logical operator: 
AND, OR, etc.
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Proficient search

̶ https://www.webofscie

nce.com/wos/woscc/b

asic-search

̶ Filter a results
̶ By adding a keyword 

̶ Restrictions by publication 

type: article, review, etc. 

̶ Time limit: eg the last 10 

years

https://www.webofscience.com/wos/woscc/basic-search
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Proficient search

̶ https://www.webofscie

nce.com/wos/woscc/b

asic-search

̶ Filter a results
̶ By adding a keyword 

̶ Restrictions by publication 

type: article, review, etc. 

̶ Time limit: eg the last 10 

years

https://www.webofscience.com/wos/woscc/basic-search
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For the rest of the lecture

̶ IS: open word 

.doc 
̶ with list of tasks 
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Properties databases

Task 1: Follow the link below, for Chlorpyrifos, what kind of 

information can we find on that website? 

https://www.reaxys.com/#/structure‐editor : 

https://www.reaxys.com/#/structure‐editor
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Properties databases

https://www.reaxys.com/#/structure‐editor : 

https://www.reaxys.com/#/structure‐editor


Ludovic Mayer – 4. Databases11

Properties databases

https://www.reaxys.com/#/structure‐editor : 

https://www.reaxys.com/#/structure‐editor
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Properties databases

https://www.reaxys.com/#/structure‐editor : 

https://www.reaxys.com/#/structure‐editor
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Properties databases

https://www.reaxys.com/#/structure‐editor : 

https://www.reaxys.com/#/structure‐editor
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Properties databases

Task 1: Follow the link below, for Chlorpyrifos, what kind of 

information can we find on that website? 

https://www.reaxys.com/#/structure‐editor : 

̶ Physical properties (molecular weight, density, melting point, log Kow (log P)

̶ CAS RN

̶ Concentration in Environment

̶ Transport through matrices

̶ Distribution in organisms

̶ Toxicology data

̶ Existing reaction 
Main advantage: contains references

https://www.reaxys.com/#/structure‐editor
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Properties databases

Task 2: draw a methane (CH4) molecule with apparent bonds, in 

2D and in 3D 

https://www.reaxys.com/#/structure‐editor : 

https://www.reaxys.com/#/structure‐editor
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Properties databases
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Properties databases
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Properties databases

Task 3: Follow the link below and look for properties information on 

Fonofos (pesticide) using EpiSuite values
̶ if experimental value exists: give experimental, if not, give predicted values

http://www.chemspider.com/

Give information for:
̶ Vapor pressure:  

̶ Log Kow:

̶ Solubility in water: 

̶ Half life in air:

http://www.chemspider.com/
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Properties databases

Task 3: Follow the link below and look for properties information on 

Fonofos (pesticide) using EpiSuite values
̶ if experimental value exists: give experimental, if not, give predicted values

http://www.chemspider.com/

Why Episuite ?

Software developped by US-EPA: 

̶ predicting physico chemical properties

̶ based on experimental data for compound 

̶ and predicted values based on modelling

http://www.chemspider.com/
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Properties databases

Task 3: Follow the link below and look for properties 

information on Fonofos (pesticide) using EpiSuite values
̶ if experimental value exists: give experimental, if not, give predicted values

http://www.chemspider.com/

Give information for:
̶ Vapor pressure:  

̶ Log Kow:

̶ Solubility in water: 

̶ Half life in air:

http://www.chemspider.com/
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Properties databases
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Properties databases

Task 4: Follow the link below and look for information on Fonofos

(pesticide) using EpiSuite values
̶ if experimental value exists: give experimental, if not, give predicted values

http://www.chemspider.com/

Give information for:
̶ Vapor pressure:          3.38 e-4 (25°C) mmHg

̶ Log Kow:                        3.94

̶ Solubility in water:     15.70 mg/L

̶ Half life in air:                     1.493 hours

http://www.chemspider.com/
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Also Available on IS

̶ IS: open word 

.doc 
̶ with list of tasks 
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Compounds and Spectra databases

https://webbook.nist.gov/chemistry/

• Environmental/human samples

• How to analyse them?
• Chromatography: to separate 

constituents of a sample

• Mass spectrometry: to determine 

constituent of a sample

Exist databases of spectra to help 

identify what is present in samples

https://webbook.nist.gov/chemistry/
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Compounds and Spectra databases

https://webbook.nist.gov/chemistry/

https://webbook.nist.gov/chemistry/
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Compounds and Spectra databases

Task 4: Look for Spectra for D-glucose, using only the number of atoms: 

C6H12O6; 

Copy/paste the spectra below and indicate the associated InChI of the 

molecule

https://sdbs.db.aist.go.jp/sdbs/cgi-bin/cre_index.cgi

https://sdbs.db.aist.go.jp/sdbs/cgi-bin/cre_index.cgi
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Compounds and Spectra databases
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Compounds and Spectra databases
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Compounds and Spectra databases
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Small molecule mass spectral databases

̶ Typically mass spectra 

compound are shared as 

text files with limited ease 

of use 

̶ Spectral matching is a key 

component of a compound 

identification
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Small molecule mass spectral databases

̶ https://massbank.eu/ : hosts spectra for around 15 000 

compounds
̶ Pros: diverse instrumentation and ionization modes

̶ Cons: intensity of spectra are very different from what we can encounter in biological or 

environmental samples

̶ https://metlin.scipps.edu/ : hosts spectra for 1 million compounds
̶ Pro: easy search, good indexing 

̶ Con: prioprietary spectra, not available for download, 

only for LC-MS/MS

https://massbank.eu/
https://metlin.scipps.edu/
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Small molecule mass spectral databases

̶ https://gnps.ucsd.edu/: hosts spectra for around 255 000 

compounds
̶ Pros: easy to compare spectra with many tools & links to molecular networking

̶ Cons: contain natural products, 

uses MGF text format which loses information such as chromatographic retention

̶ https://hmdb.ca/: hosts spectra for 100 000 compounds
̶ Pro: integrated with many other databases and user-friendly tools

̶ Con: merged in silico and experimental spectra

only cover humans 

https://gnps.ucsd.edu/
https://hmdb.ca/


̶ 2nd part: Practical – you are at the helm and you find the information! 

• Publication databases

• Properties databases

• Spectral databases 

• Biological databases

• Registration databases 

• Patent database
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Content 

Last week

This week
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Biological databases

̶ Protein and DNA databases

̶ They work similarly to chemical DB

̶ Focus on biomolecules and biologically important objects
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Protein databases

̶ Sequence, structure, function, domains, localization, interactions, related proteins… 

https://www.uniprot.org/

https://www.uniprot.org/
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Protein databases



Ludovic Mayer – 4. Databases38

Protein databases
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Protein databases

̶ Sequence, structure, function, domains, localization, 

interactions, related proteins… 

̶ UniProt KB - aggregation of other databases, Specialized 

̶ Physico-chemical parameters from the sequence -

ProtParam

̶ Biological pathways - Reactome

̶ Enzymes - Brenda 

̶ Proteomics - ProteomicsDB

̶ Posttranslational modifications - iPTMnet

̶ Domains - Pfam

̶ And many others 
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DNA sequence database

̶ BLAST =Basic Local 

Alignment Search Tool 

̶ Search and comparison of 

sequences
̶ → GenBank

̶ Finding protein from DNA 

sequence

̶ Also for exists proteins 

(BLAST protein)
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BLAST

̶ BLAST =Basic Local Alignment Search Tool

̶ Widely used sequence similarity search tool
̶ Finds high scoring local alignments between two sequences (Protein or 

DNA)
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BLAST

I have a DNA or protein sequence

̶ What is it related to? What does it do? (Homology, conserved domains)

̶ Is it already in the database (identification)? 

̶ Find matching sequence in the database or organism of origin

̶ Where is it located? How is it organized in a genome?
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BLAST

https://blast.ncbi.nlm.nih.gov/Blast.cgi

https://blast.ncbi.nlm.nih.gov/Blast.cgi
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BLAST

Task 5: Identification search: 

̶ Look within the 16S rRNA type strains database 

̶ Visualize distance trees of results 

̶ Manipulate tree viewer display 

̶ Use MOLE-BLAST tool

̶ https://blast.ncbi.nlm.nih.gov/Blast.cgi

https://blast.ncbi.nlm.nih.gov/Blast.cgi
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BLAST

20 uncultured bacterias; Link to retrieve data: https://go.usa.gov/xUEX4

Available on IS: 

Word document: 

https://go.usa.gov/xUEX4
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BLAST
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BLAST
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BLAST

Link to get results: 

https://blast.ncbi.nlm.nih.gov/Blast.cgi?CMD=Get&RID=NH1S873K015

https://blast.ncbi.nlm.nih.gov/Blas.cgi?CMD=Get&RID=NH1S873K015
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BLAST
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BLAST

̶ Identification
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BLAST
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BLAST



̶ Extension tool: cluster things together

̶ https://blast.ncbi.nlm.nih.gov/moleblast/moleblast.cgi

̶ Does BLAST search, but also full multiple sequence 

alignment

̶ Will give a tree that cluster the 20 sequences 

̶ With 16s sequences 

̶ also with each other 

̶ For time constraining reason: Copy/paste the first 3 

sequences (see word document)
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MOLE-BLAST 
KU524801.1

AB759680.1

GQ158974.1

DQ904997.1

EU488411.1

KX431275.1

EU556993.1

FM873915.1

FM874039.1

HM124388.1

FJ624883.1

FJ625334.1

EU236261.1

EF508875.1

DQ814438.1

HM779760.1

HM780090.1

EF604165.1

EF604435.1

EF604230.1

https://blast.ncbi.nlm.nih.gov/moleblast/moleblast.cgi
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MOLE-BLAST 
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MOLE-BLAST 

̶ Then we wait! 

̶ (Let it run in the background while we continue, it will take a few minutes…)

̶ https://www.youtube.com/watch?v=JKD5laNtwSc&ab_channel=TheNationalLibraryofMedicine (source for the exercice)

https://www.youtube.com/watch?v=JKD5laNtwSc&ab_channel=TheNationalLibraryofMedicine
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Registration databases

̶ Look for the status of a compound (authorized for use vs banned)

̶ ECHA: European Chemical Agency 
̶ Shows substances registered for use in EU

̶ Toxicity criteria and labelling

̶ Somehow of a mess to find registration status

̶ Chemicals under REACH Legislation
REACH = Registration, Evaluation, Authorization, Chemicals

Applies to all chemicals sold on the European market (more than 1 tonne per year)

Insure safety of chemicals used for humans and environment 

̶ https://echa.europa.eu/home

https://echa.europa.eu/home
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Registration databases
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Registration databases
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Registration databases

̶ Task 5: Find EU authorization status of the following compound, using

following links
̶ https://go.drugbank.com/ (Drug database)

̶ https://ec.europa.eu/food/plants/pesticides/eu-pesticides-database_en (EU pesticide database)

̶ https://www.echemportal.org/echemportal/ (EU chemical portal)

̶ https://risctox.istas.net/en/ (Toxic substance database)

̶ https://echa.europa.eu/home (ECHA website)

For these compounds:

Dicloxacillin – Epoxiconazole – Decachlorobiphenyl

https://go.drugbank.com/
https://ec.europa.eu/food/plants/pesticides/eu-pesticides-database_en
https://www.echemportal.org/echemportal/
https://risctox.istas.net/en/
https://echa.europa.eu/home
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Registration databases
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Registration databases
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Registration databases
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Registration databases

̶ Very clear DB for some type of compounds: 

̶ Pesticides

̶ Drugs

̶ But not for other types of compounds

̶ Alternatives: googling it, news articles can be useful or EU legislation text

̶ But information can be very complicated to find

̶ Public information / private company → Full disclosure legislation doesn’t exist
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Registration databases

̶ Other sources of chemical information (incl. Databases) 

̶ Manufacturers and dealers: Merck, TCI, Acros,… 

̶ Large projects: NIH library (US -National Institute of Health, etc.) 
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MOLE-BLAST 
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MOLE-BLAST 
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Magasine database

̶ Publishers (industry-specific or broad-based) 

̶ Larger consortia or aggregators

̶ Other organizations: e.g., NIH
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Magasine database

̶ https://pubs.acs.org/ (American Chemical society)

https://pubs.acs.org/
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Magasine database
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Magasine database

̶ https://pubs.rsc.org/ (Royal Society of Chemistry)

https://pubs.rsc.org/
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Other magazine publishers

̶ Elsevier

̶ Wiley & Sons. 

̶ Nature publishing group 

̶ AAAS

̶ Hindawi

̶ Universities, AV, Research organizations 

̶ Many other… 



Ludovic Mayer – 4. Databases72

https://www.sciencedirect.com/
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CAS: Chemical Abstracts Services

̶ Published by ACS as an abstract review journal
̶ It included more than 8,000 magazines and conferences, as well as technical reports, 

dissertations, etc.

̶ 1907‐2010• Today, its role has been taken over by online databases…

̶ Abstract databases
̶ They no longer make much sense

̶ Replaced by general ones

̶ More wider databases• 
̶ PubChem - one of the CAS substitutes

̶ And one of the databases operated by NIH NLM: ncbi.nlm.nih.gov
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PUBCHEM
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PUBCHEM
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PUBCHEM
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Patent Database

̶ Only partial overlap with articles and monographs

̶ Different style of text and content

̶ European: ESPACENET

̶ US: USPTO

̶ Japanese

̶ Czech

̶ and others, eg:

̶ patents.google.com

̶ Patentscope (WIPO)

̶ freepatentsonline.com
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Patent Database

̶ https://worldwide.espacenet.com/

https://worldwide.espacenet.com/
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Patent Database

̶ https://worldwide.espacenet.com/

̶ Let’s look for something
̶ Suggestions?

https://worldwide.espacenet.com/
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Patent Database
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Conclusions

̶ Lots of information is available online 

̶ Just need to know where to look for it … 

̶ … and how to formulate your query

̶ Accessibility may sometimes be an issue…
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Exam: Assignment 2
̶ For April 5th – as a word 

document or pdf – submitted 

on IS

̶ Instructions: From the following 

list of journals, select the one that 

has the same serial number as 

the last digit of your UČO 

number:

Last number of 

your UČO
Journal

1 Environmental Science and Technology 

2 Chemosphere

3 ACS Earth and Space Chemistry 

4 Science

5 TrAC Trends in Analytical Chemistry 

6 Environmental Science & Policy 

7 Limnologica

8 Energy & Environmental Science 

9 Atmospheric Science Letters 

0 Risk Analysis
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Exam: Assignment 2
̶ For April 5th – as a word document or pdf – submitted on IS

̶ Instructions: From the following list of journals, select the one that has the same serial number as 

the last digit of your UČO number:

̶ Then find out for the journal you have been given: 
̶ a) the name of the publishing house 

̶ b) the name of the chairman of the editorial board 

̶ c) is there a member of the editorial board who has an affiliation with a Czech institution? 

̶ d) what types of articles does this journal accept for publication (e.g. reports, full papers, 

letters, reviews, opinions, etc. 

̶ Write a small report (10 lines maximum) 
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Questions?

̶ Contact me anytime via email: ludovic.mayer@recetox.muni.cz

mailto:ludovic.mayer@recetox.muni.cz

