EL FAHIME Elmostafa Report (CCMM/ WDCM
883/Morocco)

EL FAHIME Elmostafa Report (CCMM/ WDCM 883/Morocco)
Personal introduction

1
2

ABSTRACT
1.Brief introduction of your Culture Collection.

2
3

2. Benefit from the training courses.
3. Suggestion on WDCM work.

3
4

4. Comments or suggestion on the training courses
5. Suggestion on further cooperation between WDCM and your collections.

4
4

Topics
Topic 1: Introduction of WDCM

5
5

Topic:2: Global Mycological databases
Topic 3: Analyzer of Bio-resource Citation (ABC)

5
6

Topic 4: Fundamentals of multivariable statistics:
Topic 5 : 16s rRNA sequences based Taxonomy Identification Platform

7
10

Topic 6 : Bold and iBold mirror
Topic 7: Microbial synthesis of high-value plant secondary products

11
15

El fahime Report : WDCM TC 2017

Page 1

PERSONAL INTRODUCTION
I have completed my Ph.D. in Molecular and cellular biology at Louis
Pasteur University of Strasbourg - France in 1996. In 1998, I joined Laval
University, as Associated Researcher in the Human Genetic Laboratory, at
CR_CHUL. On 2003, I was appointed as Adjoin Professor at the medicine
faculty of Laval University. In 2006, I joined the CNRST as full professor
and I was in charge of setting up the first national functional genomics
platform which provides services to the Moroccan scientific community and
Industry. Currently, I’m collaborating with Prof M. Amar director of the
CCMM to set up a new sequencing facility using the NGS. This new facility
will focus on microbiome using metagenomic approaches.
Name of our culture collection (CCMM)
ABSTRACT
During the training it is highlighted that in order to understand and
harness the capability of microbes we must work across boundaries. We have
to work on fundamental studies that help us to discover, characterize, and
model the microbes in different biotomes (our bodies, our water, plants and
animals). We have to understand the pathways and mechanisms in-between
systems (for exemple between the gut and brain; between pregnant mother
and her son; between plants their microbial neighbors). All the generated
knowledge must be translated

into clinical, policy, and public health

practice. DNA sequencing and mass spectrometry of crowd-sourced
samples to understand patterns in microbial ecology across the biomes and
habitats of our planet.
The importance to get involved in Iso community (sharing knowledge,
development of consensus based and market relevant international
standards). The training was a great opportunity to learn how ISO standard
is developed and why it is important.
Key words: Bacteria, WGS, Thermophilic bacteria, Moroccan Microbiome. Database.
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1.Brief introduction of your Culture Collection.
The Collection Moroccan coordinated of micro-organisms (CCMM) is a
national network for science and research. It is coordinated by a central unit
located at the "National Center for Scientific and Technical
Research" (CNRST) and its implementation in Morocco takes place in
collaboration with the coordinated collection of Belgian micro-organisms
(BCCM). The main objective of the CCMM network is to create a national
tool for the promotion of scientific investigations in the field of microbial
biodiversity within the Moroccan University and Bio-industry.
The CCMM collections compile approximately 3000 micro-organisms
such as bacteria, yeasts, fungi, and algae. For its second edition of the
catalog, the CCMM published 1 451 strains (bacteria, yeast and fungi) of
Moroccan origin that are well characterized and documented. The CCMM
website provide more informations at (www.ccmm.ma).

2. Benefit from the training courses.
The training course was extremely positive for me. In fact, the training
was a fruitful and worthwhile event. The two-week period gave a valuable
opportunity to network and generate new ideas. The presentations provided
an excellent overview of scientific and technical research in the field of
microbiology. One of the strengths of the training is the quality, diversity and
intellectual level of the speakers and participants. The training provided us
with valuable information on WDCM offers, particularly in the field of highthroughput sequencing using NGS and bioinformatics analysis. The
knowledge acquired during this training in terms of laboratory and collection
management according to the standards (ISO) will be used for our collection
(CCMM) to enrich it and to make it more visible in order to establish
potential collaborations with colleagues I've met during the training.
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3. Suggestion on WDCM work.
Suggestion 1: Setting-up a Barcoding program for bacteria strain to cover all
collection members of WFCC.
Suggestion 2: make easy the access to available bioinformatics tools (to all
members of the WFCC).
Suggestion 3: Summer school training in spécial area of microbial research for
PhD student.

4. Comments or suggestion on the training courses:
Suggestion 1: More practice on database: using trainee case studies.
Suggestion 2: hands-on have to be supervised by high skilled Personne
Suggestion 3: sending the contents of the course before the training

5. Suggestion on further cooperation between WDCM and
your collections.
We are planing to perform WGS for all our collected strains, so we can set-up
collaborations with WDCM in field of bioinformatics data analysis
(Assembling, annotation etc….).
The second promising collaboration will be definitively in the field of
Microbiome research and related data management :
1. Microbiome of fermented food (This consists of exploring the microbial
biodiversity of traditional "raw milk cheese" ecosystem)
2. Plant and/or soil microbiome”. The long term aim is to use plant microbiome
to select specific bacteria able to inhibit the pathogens.
3. Soil Microbiome: The aim of this third research topic is to use soil
inoculation to improve its quality.
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Topics
The training was subdivided into two major Tasks: (i) conference and (ii) data
practice :

Topic 1: Introduction of WDCM
The first training day was dedicated to WDCM and global catalogue of
microorganisms. During the database practice, I have had the access to our
collection database (WDCM 883), I was able to update the information
related to our CCMM. The database gives many other interesting statistic
informations (number of strain sequence, publications, statistic about our
website visitors,…) as shown in the following figure.

Topic 2 : Global Mycological databases
A very interesting lecture about
global mycological databases. How to use
digital resource in mycology. The main
tasks are reviewed in this figure .
In order to find the type cultures or
Herbrium it is obviously advised to use the
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following database : Cyberliber, StrainInfo, CBS strain
Database, Index Herbariorum as summarized here.

Topic 3 : Analyzer of Bio-resource Citation (ABC)
at WDCM web site, we got an
Introduction of ABC, followed by
surfing on the home page and the
provided function, and finally
exemple of Text mining for
microorganisms was discussed
(i.e;, classification, clustering,
and applications. From this web
page we can find out the citations
information for microorganism strains, culture collections from papers and
patents.

We can also Find out the sequences information for strains and

culture collections. Here is an exemple of search I perform using the “ Insect
repellent” as key words: we got 120 papers and 209 patents
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Topic 4: Fundamentals of multivariable statistics:
Multivariate statistics is a subdivision of statistics encompassing the
simultaneous observation and analysis of more than one outcome variable.
The application of multivariate statistics is multivariate analysis.
Multivariate statistics concerns understanding the different aims and
background of each of the different forms of multivariate analysis, and how
they relate to each other. The practical application of multivariate statistics
to a particular problem may involve several types of univariate and
multivariate analyses in order to understand the relationships between
variables and their relevance to the actual problem being studied. Dr’s Wang
lecture gives and overview about the application of this type of statistics
analysis to metagenomics data.
Case study was discussed, obviously (i) Data mining and environment
associations in Flemish Gut and (ii) Dissecting genetic basis of micro biome
variation.

Microbiome related databases : IMG The Integrated Microbial
Genomes and Metagenomes (IMG/M) resource is a data management system
that supports the analysis of sequence data from microbial communities in
the integrated context of all publicly available draft and complete genomes
from the three domains of life as well as a large number of plasmids and
viruses. IMG/M currently contains thousands of genomes and metagenome
samples with billions of genes. IMG/M-HMP is an IMG/M data mart serving
the US National Institutes of Health (NIH) Human Microbiome Project
(HMP), focussed on HMP generated metagenome datasets, and is one of the
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central resources provided from the HMP Data Analysis and Coordination
Center (DACC). IMG/M-HMP is available at http://www.hmpdaccresources.org/imgm_hmp/.
This Database gives the following tools for Microbial and Microbiome
data analysis:

The Genome analysis data base of WDCM was also exposed. Several analysis
tools are also available. A metagenomic data submission guide is available at :
https://www.ncbi.nlm.nih.gov/genbank/metagenome/

The related dat practice session was very interesting. We
have hands on the R program. Here is illustration of the result
we obtained when we follow the 16S Metagenomic Analysis
Tutorial made by Dr Jun Wang, Rega/VIB. 5 exercises were
given in this tutoriel:
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Exercise 1: Getting use to R environment
Exercise 2: Data input/output
Exercise 3: Basic stats
Exercise 4: AlphaF diversities
Exercise 5: Calculating dissimilarities and perform clustering
Result of exercise 2 and 3

Result of exercise 5
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Topic 5 : 16s rRNA sequences based Taxonomy
Identification Platform

!
• The small subunit ribosomal RNA (SSU rRNA) genes (16S-rRNA) sequencing
is the most widely used molecular tools because it’s present in all bacteria
(it is Functionally constant,

Sufficiently conserved

slowly changing,

Sufficiently length).
• There is tree main important data base used by molecular microbiologists:
(NCBI, E-z-bio and the WDCM 16S data base).

• The

new 16S rRNA data-base established at WDCM was presented and

compared to (NCBI data-base and Ez-Data base). This new database
provides more precision when identifying bacterial species using the 16S
rRNA sequences.
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Topic 6 : Bold and iBold mirror
The DNA barcoding initiative established a framework for biological
identification and a standard for comparison based on a short genetic fragment
The Global Mirror System of DNA Barcode Data (GMS-DBD) is
designed as a web-based system to distribute DNA barcode data generated by
the International Barcode of Life (iBOL) project. iBOL is the largest
biodiversity genomics initiative ever undertaken, and aiming to produce DNA
barcode records from 5 million specimen of 500K species in 5 years. More than
25 countries are involved and major commitments have been made toward the
Phase 1 operating budget of $150 million. To help distributing those DNA
barcode data to the public, mirror sites are necessary. The Global Mirror

System of DNA Barcode Data is developed by the Network Information Center,
Institute of Microbiology, Chinese Academy of Sciences. This project was
started from April, 2010. It is a software package that can be easily installed
and distributed. GMS-DBD includes synchronization module, representation
module and statistic module, etc. To date, the DNA barcode records are dailyupdated to BOLD.
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Bold system web page offre
tree kind of identification
(animal/fungal/plant)
For Data practice :
After subscribing in
bold system, the web page
gives the possibility to use
several tools as depicted in
the this figure :

We can also uploads
( s e q u e n c e s , Tr a c e s ,
images, primers,
publications,….. ) as
shown bellow:

iBol.org
The iBOL Mission

iBOL's main mission is extending the geographic and taxonomic

coverage of the barcode reference library -- Barcode of Life Data Systems
(BOLD) -- storing the resulting barcode records, providing community access
to the knowledge they represent and creating new devices to ensure global
access to this information. That includes a hand-held device that will provide
real-time access to identifications by anyone in any setting
Research Alliance

iBOL's work will be carried out by a research alliance spanning 26

nations with varying levels of investment and responsibilities. The overall
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task of iBOL researchers is collecting and curating specimens, gathering
barcode records from them and building the informatics platform needed to
store these records and to enable their use in species identification.

Barecodinglife.org
Provides several kind of tools. The Public Data Portal supports queries
based on taxonomy(scientific names only), geography, attribution fields (i.e.
collectors and taxonomists), specimen
depositories, project or dataset codes,
specimen and sequence identifiers
(sample ids, museumids, processed, etc).
Free text searches are allowed, the
system will try to extract meaningful
terms from the search. Search terms
should be separated by a space, search terms containing more than one word
("United States" or "Mus musculus") should be wrapped in quotes.
Another interesting feature is the checklist tab that gives more
informations.
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China data barcode of life.
A very rich database, and well organized. It gives informations about each
barcoded species (image, traces, primers etc..…)
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Topic 7: Microbial synthesis of high-value plant secondary
products: Bio-resource mining and engineering

!
New Modern biotechnology uses enhanced micro-organism like yeast,
bacteria as ‘cell factories’, as well as enzymes, to produce a variety of goods.
More than 2,000 kinds of plant natural products such as isoprenoids, alkaloids
and flavonoids, which are all plant secondary metabolites, have been used by
human as flavors, fragrances and medicines.
The lecturer present different exemples of plant secondary metabolite that are
produced by bacteria after different steeps of cloning. The main objectif is to
make available bio-actif molecules using a cost effectif process. This process
include tree major tasks:(i) Gene mining, (ii) Protein modification and (iii)
pathway design. Skills in molecular cloning and metabolic pathway are
required. The proof of Principe is done and the future seems to be promising for
such kind of bio-production.

!
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