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Presentation: CITIZEN SCIENCE  

“Melanogaster: Catch the Fly!” is a citizen science 

project on genomics of adaptation led by Dr. Josefa 

González, principal investigator at the Laboratory of 

Evolutionary and Functional Genomics (González 

Lab) of the Institute of Evolutionary Biology (IBE, CSIC-

UPF) at Barcelona, and co-founder of the European 

Consortium for Genomics of Drosophila Populations 

(DrosEU). The project is co-led by Roberto Torres, 

director of the science dissemination association La 

Ciència Al Teu Món (LCATM, Science in Your World, 

LCATM). 

The project also involves the participation of the Genomics, Bioinformatics and Evolution 

(GGBE) group of the Department of Genetics and Microbiology at the UAB; and the 

European Consortium for Genomics of Drosophila Populations (DrosEU). This project in 

also conducted with funding from the Spanish Foundation for Science, and Technology-

Ministry of Science, Innovation and Universities (FECYT); the European Research 

Council (H2020-ERC-2014-CoG-647900) (ERC); and the General CSIC Foundation 

(FGCSIC). The project aims to bring science and research closer to high school students, 

teachers and the general public of Spain, and other European countries in the framework 

of a European research project granted to Dr. González by the European Research 

Council (ERC). 

This is the first research project on genomics of adaptation carried out across the whole 

of Europe, and its main goal is to identify the changes and the molecular mechanisms 

by which organisms adapt to different environmental conditions. It involves more than 67 

high-level research laboratories in genomics of adaptation in more than 29 countries 

from all over the world. 

Melanogaster: Catch the Fly! started in 2016, and since then the number of participating 

schools has not stopped growing making it possible to repeat every year. During these 

years, its participants, besides learning relevant and key concepts in biology, genetics, 

and scientific research, will be collaborating and participating in achieving the scientific 

objectives of the project. 

Participants will be welcomed to the project through a presentation class. For that, 

teachers will use the presentation (PowerPoint format) that is included in this guide.  

At this moment, Melanogaster: Catch the Fly is ready to get into the classroom… Let's 

give it a warm welcome! 

 

 

 

 

 

 

https://www.biologiaevolutiva.org/gonzalez_lab/
https://www.biologiaevolutiva.org/gonzalez_lab/
https://www.droseu.net/
https://lacienciaalteumon.cat/
http://bioinf3.uab.cat/grupgbe/index.php?option=com_content&task=view&id=143&Itemid=269&lang=en
https://www.fecyt.es/
https://erc.europa.eu/
http://www.fgcsic.es/
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You can obtain more information in the following webpages. 

 

González Lab http://www.biologiaevolutiva.org/gonzalez_lab/ 

 

The Science in Your World 
(LCATM, La Ciència al Teu 
Món) 

https://lacienciaalteumon.cat/ 

 

 

 

Melanogaster official webpage https://melanogaster.eu/?lang=en 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.biologiaevolutiva.org/gonzalez_lab/
https://lacienciaalteumon.cat/
https://melanogaster.eu/?lang=en
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Guidelines: EDUCATIONAL MATERIAL 

 

 

POWERPOINT FOR THE CLASSROOM….................. PAGE 5 

 

INFORMATION AND WEB LINKS……………………… PAGE 6 

 

EDUCATIONAL GAMES FOR THE CLASSROOM….. PAGE 16 
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THE CLASSROOM POWERPOINT: 

How to use the PowerPoint?  

Attached (as a separate download) is a power point presentation of the project of the 

classroom, aimed at high school students, which helps introduce key concepts in biology 

and genetics.  

The power point presentation is designed for an 1h lesson.  

The presentation contains, by default, 53 slides. Some of them are initially in hidden 

mode (slides # 32, 33, 35, 38, 39, 40, 41, 42, 43 y 44) which allows the presentation to 

be adapted towards different scholarship levels.  

● Students 12-16 years old: We recommend keeping slides in hidden mode. 

● Students 16-18 years old: We recommend using the whole presentation, 

activating the hidden slides.  

 

Presentation dynamics: Attention! Drosophila asks… 

In order to organize the presentation and make it more dynamic, there 

are different slides designed to revise the content, where Drosophila, the 

fruit fly, asks the students questions. The teacher, or person in charge, 

should defer to the students and encourage their participation before 

giving the answer.  

 

 

 

 

  

  

Drosophila 
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INFORMATION AND WEB LINKS:  

The concepts in biology and genetics included in the powerpoint presentation of the 

project, are described in further detail below. Also, a number of links (videos and web 

pages) providing further information are included, in case the teacher wants to use them 

with the students. 

Adaptation is the process where organisms change to fit new environments, in order to 

increase biological success. 

Understanding an organism’s adaptation process gives us extremely valuable 

information that can be applied to other fields, such as medicine, agriculture and 

environmental preservation. For example, it allows us to understand host-pathogen 

cellular interactions better, as well as resistance to antibiotics and insecticides. This can 

then allow us to design newer, more effective strategies for the conservation of natural 

resources. In addition to understanding the process and changes involved in adaptation, 

there are other important aspects to consider - not only at the scientific level, but on 

social and economic levels as well. (This includes phenotypic variability in humans and 

practical applications in product design improvement.) 

When studying adaptation, identifying the changes in the organism as well as the 

molecular mechanisms involved, are crucial. Characteristics associated with an 

organism are determined by both the combination of genes (genotype) and the 

expression of said genes, under the given environment (phenotype). Therefore, the 

identification of the genes, phenotype, and molecular mechanisms involved are crucial 

to understanding the process of adaptation. 

 

You can get more information and/or use in class: 

 

Tutorial video of Adaptation and Scientific Method 
by The Science in Your World (LCATM, La Ciència al Teu Món) 
Language: Spanish 
Video: https://www.youtube.com/watch?v=I_EpA8U-nH0 

 

In Search of the first European.  
A story of survival and evolution with Eduald Carbonell and Luis 
Quevedo 
Language: Spanish 
Video: https://www.youtube.com/watch?v=agnyvjwbvkk 
Luis Quevedo webpage: http://www.luisquevedo.org 

 

A gene is a sequence of nucleotides, which is a section of DNA (deoxyribonucleic acid), 
that contains all information needed for the synthesis of a molecule with a specific cellular 
function. This molecule can be either a mRNA (messenger ribonucleic acid), rRNA 
(ribosomal ribonucleic acid) or tRNA (transfer ribonucleic acid). 

   
ADAPTATION: Why study adaptation? 

   GENES & PHENOTYPES: DNA structure, genetic information 

 

https://www.youtube.com/watch?v=I_EpA8U-nH0
https://www.youtube.com/watch?v=agnyvjwbvkk
http://www.luisquevedo.org/
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Genes can also be made up of RNA fragments in some viruses. 

The gene is considered the unit of genetic information storage and heredity, because it 
can transfer to your descendants. 

 

DNA structure 

DNA is made up of nucleotides. The nucleotides that form the DNA chain are made up 

of a nitrogen base, a sugar (deoxyribose) and a phosphate group. 

Nucleotides that form the DNA are differentiated by their nitrogenous base, and that 

gives the name to the entire nucleotide. There are 4 nucleotides that form DNA: adenine 

(A), guanine (G), cytosine (C) and thymine (T). Uracil (U) is a nucleotide that is part of 

RNA. 

 

The three biochemical groups that form a DNA nucleotide are: 

● Sugar is a 5-carbon pentose (deoxyribose) (C5H10O4) that binds to the sugar of 

the adjacent nucleotide through the phosphate group (phosphodiester bond). 

The third carbon of the pentose framework (3 ') is attached to the fifth carbon (5') 

of the adjacent pentose through the phosphate group. This implies that the 

pentoses are linked to each other following the binding direction (3'-5 '). The DNA 

double helix is formed from 2 parallel strands or chains, each organized in the 

opposite direction (3'-5 and 5'-3').  

● Nitrogenous bases bind to the sugar. The nitrogenous bases adenine and 

guanine are called purines and they consist of two rings. The bases thymine and 

cytosine consist of only a single ring and are called pyrimidines. A purine from a 

DNA strand binds to a pyrimidine from another DNA strand specifically by means 

of either a two hydrogen bonds (adenine-thymine) or three hydrogen bonds 

(guanine-cytosine), with the latter being stronger. 
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These nitrogenous bases are aromatic, so DNA can absorb light in the ultraviolet zone 

(260nm), which is very useful in research (to detect DNA, quantify it by absorbance, etc.). 

 

Genetic information 

Genes are nucleotide sequences which contain information required for the structure 
and functioning of a living organism. The genome is the sum of all genetic information in 
an organism. This information is expressed by molecules and proteins, which shape 
each organism traits, or phenotype. Phenotype not only involves those traits we can see 
but also those we cannot: for example, blood type. 

In the process of gene expression, there are two main steps: transcription and 
translation. 

● Transcription is the process where DNA is copied into Messenger RNA (mRNA) 
through via RNA polymerase. There are specific DNA sequences which indicate 
transcription start and stop sites. This process is carried out in the nucleus of 
eukaryote cells. 

● Translation is the process where a protein is synthesised from information 
obtained from the mRNA. Translation takes place in the ribosomes, and there are 
specific sequences that indicate the starting and stopping points. 

● The genetic code is the set of rules for translating nucleotides into proteins. 
Groups of three nucleotides are called a codon and are translated into an amino 
acid. A protein is made up of a combination of different amino acids. The starting 
codon is ATG, which corresponds to the amino acid Methionine (Met), and it 
marks the start of the open reading frame (ORF), and the start of translation. 
The genetic code contains many redundancies: multiple codons can code for the 
same amino acid. This is called degeneracy. 

● The coding region (CDS) of a gene is that portion of a gene’s DNA or RNA that 
codes for a protein, while the noncoding DNA does not encode protein sequence 
directly but helps to control the process (for example: this region contains the 
start and stop sites). 

 

  

DNA chemical structure 
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Illustration from Anatomy & Physiology, Connexions Web site. http://cnx.org/content/col11496/1.6 

 

You can get more information and/or use in class: 

 

 

What is DNA and how does it work?  
DNA structure and functions 
Language: English with Spanish subtitles 

Video: https://www.statedclearly.com/videos/what-is-dna/ 
 

 

 
What exactly is a gene?  
By Stated Clearly 
Language: English with Spanish subtitles 
Video: https://www.youtube.com/watch?v=6585Q83bNzo 

 

 

 
Tutorial video of DNA and RNA structure, transcription and 
traduction 
By DereksonCorp 

Language: Spanish  
Video: https://www.youtube.com/watch?v=BjEFRONjWIo 

 

 

Video-poem: DNA Poems 
By Osvaldo Cleger 

Language: Spanish  
Video: https://www.youtube.com/watch?v=SUSW0uRLE7A 

 

 

Mutations are changes in the sequence or the organization of DNA in an organism. 
These changes can sometimes produce changes in the organism’s characteristics.  

According to their effect on an individual’s ability to survive and/or reproduce, mutations 
can be: 

   MUTATIONS: Structural mutations, gene expression, SNPs and chromosome mutations 

http://cnx.org/content/col11496/1.6/
https://www.statedclearly.com/videos/what-is-dna/
https://www.youtube.com/watch?v=6585Q83bNzo
https://www.youtube.com/watch?v=BjEFRONjWIo
https://www.youtube.com/watch?v=SUSW0uRLE7A
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● Adaptive: these increase an organism ability to survive and/or reproduce (For 
example, bacterial resistance to antibiotics). 

● Deleterious: these decrease an organism’s ability to survive and/or reproduce. 
(For example, genetic diseases such as cystic fibrosis). 

● Neutral: these do not affect, for better or worse, an organism’s ability to survive 
and/or reproduce. 

 

Structural mutations and genetic expression mutations 

● Structural mutations are those affecting genome structure: position and 
nucleotide and/or DNA sequence organization inside the genome. Structural 
mutations can affect a single nucleotide, a whole DNA fragment, a gene, or an 
entire chromosome. Chromosomal mutations are deletions, inversions, 
translocations and duplications (explained in detail down below). 

● Mutations can also affect gene expression: changing whether or not genes are 
expressed or their expression levels; as well as the expression of truncated or 
altered proteins. 

 

You can get more information and/or use in class: 

 

Video-poem: Mutations, DNA Poems 
By Osvaldo Cleger 

Language: Spanish  
Video: https://www.youtube.com/watch?v=EsRDeNGlkM4 

 

Tutorial video: defining genetic variation in people 
1000 genomes project: A new foundation for genetic research 
By Wellcome Trust 

Language: English with Spanish subtitles  
Video: https://www.youtube.com/watch?v=owJ5MJAXMLI 

 

SNPs (Single nucleotide polymorphism) 

SNPs are mutations affecting a single nucleotide or nitrogenous base. SNPs are highly 
abundant in the human genome. These mutations can involve substituting a purine with 
a purine, or pyrimidine with a pyrimidine (transitions), or substituting a purine with a 
pyrimidine, or vice-versa (transversions). 

https://www.youtube.com/watch?v=EsRDeNGlkM4
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SNPs can occur both inside and outside a coding region. If they occur inside a coding 

region, this change can potentially alter the resulting protein sequence. Those changes 

that do not alter the protein sequence are called synonymous SNPs, while those that do 

alter the protein sequence are called non-synonymous SNPs. 

Regardless to whether or not a SNP alters a protein sequence, they can still affect its 

function. SNPs can be involved in an individual predisposition to certain diseases or alter 

drug responses 

 

You can get more information and/or use in class: 

 

Tutorial video: Part 1 How Does New Genetic Information 
Evolve? 
By State Clearly 
Language: English with Spanish subtitles  
Video: https://www.youtube.com/watch?v=DlhpvcgK_28 

Scientific article in English on the effect of a SNP on hair color in Europeans: 

A molecular basis for classic blond hair color in Europeans. Guenther, C. A., B. Tasic, L. 
Luo, M. A. Bedell and D. M. Kingsley (2014) 
https://www.nature.com/articles/ng.2991 

Scientific article in English on the effect of a SNP on hair length in humans: 

FGF5 is a crucial regulator of hair length in humans. Claire A. Higgins, Lynn 
Petukhova, Sivan Harel, Yuan Y. Ho, Esther Drill, Lawrence Shapiro, Muhammad 
Wajid, and Angela M. Christiano (2014) 

https://www.pnas.org/content/111/29/10648 

 

Scientific review article in Spanish:  

Polimorfismos de un solo nucleótido (SNP): implicaciones funcionales de los SNP 

reguladores (rSNP) y de los SNP-ARN estructurales (srSNP) en enfermedades 

  

 
Schematic representation of the SNPs 
Created by the NHS National Genetics and Genomics Education Centre 
www.geneticseducation.nhs.uk 

https://www.youtube.com/watch?v=DlhpvcgK_28
https://www.nature.com/articles/ng.2991
http://www.ncbi.nlm.nih.gov/pubmed/?term=Higgins%20CA%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Petukhova%20L%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Petukhova%20L%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Harel%20S%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ho%20YY%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Drill%20E%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Shapiro%20L%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Wajid%20M%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Wajid%20M%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Christiano%20AM%5Bauth%5D
https://www.pnas.org/content/111/29/10648
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complejas. Julián Ramírez-Bello, Gilberto Vargas-Alarcón, Carlos Tovilla-Zárate y José 

Manuel Fragoso (2013) 

http://www.anmm.org.mx/GMM/2013/n2/GMM_149_2013_2_220-228.pdf 

 

Chromosome Structure Mutations 

Chromosome mutations involve DNA fragments which may contain one or many 

genes, or even sometimes the whole chromosome. Chromosomic structure mutations 

can alter gene number, gene distribution and genome organisation.  

Chromosome Structure Mutations can be: deletions, inversions, duplications or 

translocations.   

● Deletions involve a loss of DNA from a chromosome. A deletion involves the loss 

of genetic material and, therefore, a disequilibrium. Deletions can affect the Open 

Reading Frames of nearby genes, resulting in altered or non-functional proteins. 

● Inversions are a chromosome structure alteration where a DNA fragment 

changes its sense. An inversion does not result in the loss of genetic information, 

but it rearranges it. An inversion involves two breaking points within the 

chromosome, and the reinsertion of the inverted fragment. An inversion affects 

genes position and orientation. 

● Duplications are structural mutations where a DNA fragment is copied next to 

the original one. A duplication involves a gain in genetic information; often 

resulting in an extra copy of a gene. Duplications are the origin of multigenic gene 

families.  

● Translocation involves a chromosome fragment moving to a different place in 

the genome. If two DNA fragments belonging to two different chromosomes are 

exchanged, the translocation is called mutual translocation. In these cases, there 

is no genetic information gain or loss, only a rearrangement. 

 

More information to use during lessons: 

 
 

Scientific article in English on the role of investments in the 
adaptation of the mosquito that transmits malaria: 
Ayala, D., Ullastres, A. and González, J. Adaptation through 
chromosomal inversions in Anopheles. Frontiers in Genetics 5: 129. 
(2014)  
https://www.frontiersin.org/articles/10.3389/fgene.2014.00129/full 
 

 

 
Tutorial video: Chromosomal alterations, mutationsrk?  
DNA structure and functions 
Language: English with Spanish subtitles 
Video: https://www.youtube.com/watch?v=t9Iqo4aVbGo 
 

 

 

 

http://www.anmm.org.mx/GMM/2013/n2/GMM_149_2013_2_220-228.pdf
https://www.frontiersin.org/articles/10.3389/fgene.2014.00129/full
https://www.youtube.com/watch?v=t9Iqo4aVbGo


  

  Melanogaster: Catch the Fly! – Teacher guidelines 2021 
 

13 
 

Transposable elements (TEs) 

Transposable elements, or TEs, are DNA fragments with the ability to change their 

position within the genome. They are a source of genetic variability.  

TEs are perfect candidates for studying adaptation, due to their mutagenic nature. They 

can produce genomic rearrangements, changes in gene structure and/or expression, 

and epigenetic changes.  

For example: 

● TE insertion creates homology sequences that can lead to inversions, a type of 

chromosomal rearrangement. 

  

● A TE insertion may affect the expression levels of nearby genes. An example of 

this effect can be found in a study from the González Lab, where the effect of a 

particular TE insertion confers resistance to xenobiotic compounds in the fly 

Drosophila.  

TEs were discovered by the U.S. scientist Barbara McClintonck in the 40s. She 

described how the mobilization of TEs could alter the expression of some genes. She 

also described how TEs could be linked to some phenotypic traits seen in the kernels of 

maize plants.  

Her revolutionary findings and ideas were published in an article titled “The origin and 

behaviour of mutable loci in maize“, in the journal Proceedings of the National 

Academy of Sciences. Her innovative theory was rejected for a long time by part of the 

scientific community. Her work was finally recognized and accepted 30 years later, when 

several French geneticists rediscovered her theory. Barbara McClintonck was awarded 

with the Nobel Prize in Physiology or Medicine in 1983. 

 

To obtain more information: 

 

 
Dissemination article: Barbara McClintock a Unique Nobel 
(Spanish) 

 
https://principia.io/2017/10/16/la-mujer-que-vivia-en-el-nucleo-de-
una-celula-de-maiz.IjY2MyI/ 
https://lacienciaalteumon.cat/elements-mobils-un-perill-o-un-pas-
per-levolucio/ 
 
 
 

 

 
Scientific article in English on the role of mobile elements in 
resistance to xenobiotics 
Mateo, L., Ullastes, A., and González, J. A transposable element 
insertion confers xenobiotic resistance in Drosophila. PLoS 
Genetics 10 (8): e1004560 (2014).  
 
https://journals.plos.org/plosgenetics/article?id=10.1371/journal.pge
n.1004560 

 

http://www.pnas.org/content/36/6/344.full.pdf+html
http://www.pnas.org/content/36/6/344.full.pdf+html
https://principia.io/2017/10/16/la-mujer-que-vivia-en-el-nucleo-de-una-celula-de-maiz.IjY2MyI/
https://principia.io/2017/10/16/la-mujer-que-vivia-en-el-nucleo-de-una-celula-de-maiz.IjY2MyI/
https://lacienciaalteumon.cat/elements-mobils-un-perill-o-un-pas-per-levolucio/
https://lacienciaalteumon.cat/elements-mobils-un-perill-o-un-pas-per-levolucio/
https://journals.plos.org/plosgenetics/article?id=10.1371/journal.pgen.1004560
https://journals.plos.org/plosgenetics/article?id=10.1371/journal.pgen.1004560
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Epigenetic mutations 

Epigenetics is the study of changes that influence and interact with genes without 

modifying the DNA sequence itself. Epigenetic changes are changes to DNA, but not 

the nucleotide sequence.   

The term epigenetics was first coined by the Scottish embryologist Conrad Hal 

Waddington (1905-1975). He proposed the existence of mechanisms “beyond” genetics 

that regulate gene expression. Waddington wondered how embryonic cells were able to 

transmit patterns of gene activation or repression when dividing; leading to different types 

of cells such as neurons or red blood cells.  

Waddington proposed the “genetic landscape” metaphor to explain how genetic 

regulation determines cell development: imagine marbles rolling down from the top of a 

hill, through its valleys. These marbles represent cells, and when each of them roll down 

the hill, they take their own direction through the different valleys of the “genetic 

landscape” of the organism offers, and when they reach their final spot at the bottom of 

the hill, their different trajectories have resulted in different tissue types.  

The internal and external environment of an organism (hormone presence, nutritional 

factors, stress, exercise, etc.) can all influence gene expression through chemical, 

structural or molecular modifications without altering the nucleotide sequence itself.   

The main epigenetic mechanisms are:  

● DNA methylation: the addition of a methyl group (-CH3) to the cytosines. DNA 

methylation is one of the best studied epigenetic mechanisms. Briefly, the 

methylation of gene regulatory regions (such as promoters) renders them 

inaccessible to the transcription machinery, thus silencing the expression of the 

gene.  

● Histone modifications (proteins): histones make up part of the chromatin, which 

keeps the DNA compact, and they can be chemically modified: acetylation, 

methylation, phosphorylation, etc. These modifications change the chromatin 

structure, leaving it more or less accessible to start gene transcription. 

● Interference RNAs: they are RNA molecules that interfere with the process of 

transcription or/and translation.  

 

More information to use during lessons: 

Scientific article in English on Epigenetics, Nature Education: 

Epigenetics article on Scitable  by Nature Education 

https://www.nature.com/scitable/spotlight/epigenetics-26097411/ 

 

Scientific article in English on Epigenetics: 

A landscape takes shape. Aaron D. Goldberg, C. David Allis and Emily Bernstein, 

Cell.2007.02.006 

https://www.nature.com/scitable/spotlight/epigenetics-26097411/
https://www.nature.com/scitable/spotlight/epigenetics-26097411/
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http://sholmes.web.wesleyan.edu/wescourses/2007f/mbb506/01/epigenetics%20perspective2007.

pdf 

 

 

Scientific article in English on DNA Methylation: 

Honeybee epigenomes: Differential Methylation of Brain DNA in Queens and Workers 

Frank Lyko., Sylvain Foret., Robert Kucharski , Stephan Wolf , Cassandra Falckenhayn 

, Ryszard Maleszka  PLoS Biol. (2010)  

https://researchonline.jcu.edu.au/17013/1/Lyko_et_al_PLoSBiology_2010_The_honeybee_epige

nomes.pdf 

 

 

http://sholmes.web.wesleyan.edu/wescourses/2007f/mbb506/01/epigenetics%20perspective2007.pdf
http://sholmes.web.wesleyan.edu/wescourses/2007f/mbb506/01/epigenetics%20perspective2007.pdf
http://www.ncbi.nlm.nih.gov/pubmed/21072239
https://researchonline.jcu.edu.au/17013/1/Lyko_et_al_PLoSBiology_2010_The_honeybee_epigenomes.pdf
https://researchonline.jcu.edu.au/17013/1/Lyko_et_al_PLoSBiology_2010_The_honeybee_epigenomes.pdf


  

  Melanogaster: Catch the Fly! – Teacher guidelines 2021 
 

16 
 

EDUCATIVE GAMES: 

MELANOGASTER PASS THE FLY: 

 

The aim of this game is to reinforce the basic concepts explained during the presentation 

of the citizen science project, Melanogaster: Catch the Fly 

You can play this game as a final activity or at any time after the presentation. 

COMPONENTS: 

● Game-slide (attached) or blackboard: Project the slide-game containing the 

abecedary circle in a white board. (Note: File "Melanogaster Pass the 

Fly_Rosco_ENG", you will find the wheel to project). 

● Definitions: included below. There are two levels: 11-15 and 16-18 years old.  

DYNAMICS: 

The goal of the game is to figure out words after listening to their definition in an 

abecedary order.  

We suggest you divide the students into 2 groups. The missing word can start, finish or 

contain the mentioned letter. (The teacher must give this information before reading the 

definition.) 

The group with fewer students starts the game. (Or, the group with younger students.) 

The teacher can also decide which group should start by asking a random missing word.  

The game starts with the letter A and it continues following an abecedary order. For 

every correct answer, the group wins a point. For every wrong answer the group gets an 

error. The group with the smallest number of errors wins.  

If the group does not know the correct answer or needs time to think, they can say “PASS 

THE FLY” and then the other group will take a turn. This one continues the game in the 

letter immediately after the one that has happened to him the turn. 
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DEFINITIONS (Level 12-15 years-old): 

Attention: In this level letters F, J, O, Q, V, W, and Z do not have a definition. 

A: Starts with A: Type of mutation that gives an organism a better chance of biological 

success (adaptive) 

B: Starts with B: Each one of the units that form the DNA chain (bases) 

C: Starts with C, two words: Type of scientific project in which both citizens and the 

scientific community work together (citizen science) 

D: Starts with D, two words: scientific name of the model organism par excellence in 

genetic research projects (Drosophila melanogaster) 

E: Contains an E: Type of mutation that gives an organism poorer chance of biological 

success (deleterious) 

G: Starts with G: DNA fragment containing the information needed to produce a 

molecule, RNA, and/or a protein (gene) 

H: Starts with H: Geometric shape of the DNA chain (helix) 

I: Starts with I: Included in the genes (information)  

K: Contains a K: Name of the virus from the African macaques that nowadays produces 

severe neurological lesions in humans (zika) 

L: Contains a L: Molecule inside the iris responsible of the color of our eyes (melanin) 

M: Starts with M: Change in the DNA sequence (mutation) 

N: Starts with N: Type of mutation with no effect on the biological success of an organism 

(neutral) 

P: Starts with P: Molecule obtained through the gene expression (protein) 

R: Starts the R: Molecule derived from the process of transcription (RNA) 

S: Starts with S: Acronym in English of “single nucleotide polymorphism” (SNP) 

T: Starts with T: Nucleotide that binds adenine (thymine) 

U: Contains a U: Basic formation unit of the DNA sequence (nucleotide)        

X: Contains a X, two words: Process through which genes confer phenotypes to the 

organism (gene expression) 

Y: Finishes with a Y: Name of the model organism used in the citizen science Project led 

by the Evolutionary and Functional Genomics Lab from Barcelona (fly) 
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DEFINITIONS (Level 16-18 years old): 

Attention: In this level letters J, O, Q, V, and Z do not have a definition. 

A: Type of mutation that gives an organism a better chance of biological success 

(adaptive) 

B: Starts with B: Name of the US scientist who discovered transposable elements 

(Bárbara McClintock) 

C: Starts with C, two words: Type of scientific project in which both citizens and the 

scientific community work together (citizen science) 

D: Starts with D, two words: scientific name of the model organism par excellence in 

genetic research projects (Drosophila melanogaster) 

E: Starts with E: Name of the mechanisms that modify gene expression without 

modifying the DNA sequence (epigenetics) 

F: Contains a F: Insecticide used on fruit, rice and maize (carbofuran) 

G: Starts with G: DNA fragment containing the information needed to produce a 

molecule, RNA, and/or a protein (gene) 

H: Starts with H: Geometric shape of the DNA chain (helix) 

I: Starts with I: type of structural mutation producing a change in the orientation and 

position of a DNA fragment (inversion) 

K: Starts with K: Surname of the scientist who identified a SNP responsible with fair hair 

colour in northern Europe populations (Kingsley) 

L: Contains a L: Molecule inside the iris responsible of the color of our eyes (melanin) 

M: Starts with M: Change in the DNA sequence (mutation) 

N: Starts with N: Type of mutation with no effect on the biological success of an organism 

(neutral) 

P: Starts with P: Molecule obtained through gene expression (protein) 

R: Starts the R: Molecule derived from the process of transcription (RNA) 

S: Starts with S: In epigenetics, the process usually associated with the hypermethylation 

of a gene regulatory region (silencing) 

T: Contains a T: Functional group that can be added to cytosines through epigenetic 

mechanism (methyl) 

U: Contains a U: Basic formation unit of the DNA sequence (nucleotide)        

W: Starts with W: Surname of the Scottish scientist that gave the name “epigenetics” 

(Waddington) 

X: Contains a X, two words: Process through which genes confer phenotypes to the 

organism (gene expression) 

Y: Finishes with a Y: Name of the model organism used in the citizen science Project led 

by the Evolutionary and Functional Genomics Lab from Barcelona (fly) 
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MELANOGASTER: THE VIDEO GAME 

 

 

 

 

 

 

 

 

 

Melanogaster: The videogame, it’s based on real world situations of scientific research, 

such as the interesting task of collecting samples around the world. Your objective is to 

collect the maximum amount of fruit flies in different world regions. You will receive an 

initial grant (credits) that must manage cleverly and effectively, considering the possible 

situations or mishaps in each region, as well as capture equipment costs, food for your 

flies, traveling, public relations, fees and other expenses required in each region. If you 

need, you’ll get more funding (credits) by applying to scholarships in the form of simple 

but useful questionnaires (trivia). 

Also, you will find information about what to do with flies, and important concepts to 

understand such as NATURAL SELECTION, MUTATION, DNA, VARIABILITY, 

TRANSPOSABLE ELEMENTS and more. 

Language: Spanish 

Click here to play: 

http://lacienciaalteumon.cat/melanogaster-el-

videojoc/#sthash.N9ifo7dc.dpuf 

 

 

 

 

 

 

 

 

 

 

 

 

http://lacienciaalteumon.cat/melanogaster-el-videojoc/#sthash.N9ifo7dc.dpuf
http://lacienciaalteumon.cat/melanogaster-el-videojoc/#sthash.N9ifo7dc.dpuf
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PHYLO(MON) PROJECT: 

Phylo is: (1) a card game that makes use of the wonderful, complex, and inspiring things 
that inform us of the notion of biodiversity; (2) an exercise in crowd sourcing, open 
access, and open game development; and (3) FREAKIN’ AWESOME! 

Phylo is an exercise in crowd sourcing, open access, and open game development to 
create a trading card game that makes use of the wonderful, complex, and inspiring 
things that inform us of the notion of biodiversity. Beginning as a reaction to the following 
nugget of information: “Kids know more about Pokemon creatures than they do about 
real creatures,” this project has grown to broach elements of game-based science 
education, ecological literacy, and hackathon mechanics within the teaching community. 

 

Language: English 

More information, card download and game dynamics: 

● Webpage: http://phylogame.org/  

● Rules:http://phylogame.org/wp-

content/uploads/2015/06/BeatyStarterDeck2015-RULES.pdf 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://phylogame.org/
http://phylogame.org/wp-content/uploads/2015/06/BeatyStarterDeck2015-RULES.pdf
http://phylogame.org/wp-content/uploads/2015/06/BeatyStarterDeck2015-RULES.pdf
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Organizers: 
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Funding entities: 

 

 

 

  

  


