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Subject: Biology

Title: Human Evolution
Ages: 15-16
Description

This infographic presents some key facts of the human evolution. It is accompanied with a presentation
with detailed information about human evolution.

Objectives
After the completion of this lesson, students will be able to:

e Name the human species (Homo sapiens).
e Refer to natural selection as the mechanism that drive human evolution.

Ability to create

shelter,

Activities

, mythical creatures, used
handprints to sign work

1. Infographic: ask students to observe the infographic and describe what they see. Ask them to
use the information that are listed in each step. Initiate a small discussion about the changes
that happened, mention the environment as an important factor that drove the changes in each
point of human evolution.

2. Link to power point: Ask students to read the power point with the extra information about
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MENDELIAN LAWS OF HEREDITY

Subject: BIOLOGY

Title: MENDELIAN LAWS OF HEREDITY

Age: 14-15

DESCRIPTION

The infographic created by Mrs Camelia Rosca (teacher) and Stefan Yannis (student) is a graphic
representation of the topic assigned within the Biology subject, referring to the laws of heredity developed
by Gregor Mendel. The role of the infographic is to help students understand how to pass on hereditary
characters in offspring and the practical importance of these laws. Due to the discovery of Mendelian laws,
today we know how to segregate and transmit characters to hybrids and make new combinations of genes,
useful in improving plant varieties and animal breeds. In human genetics, according to these laws, genetic
advice can be given to prevent the transmission of hereditary diseases.

The design of the infographic was made by using Photoshop. It contains templates and images combined

with text, to explain the theoretical notions.
- fved between 18221884

LEARNING OBJECTIVES
- to state the law of purity of gametes and the law of segregation of character pairs

- to schematically present the basis of mono hybridization and di hybridization

- to specify the practical importance of Gregor Mendel’s research

- to raise awareness of STEAM education.

HybridizatiGn is theprocess of E: 3
crogsirig fwoi dividu%ﬁat differin / geceratnnirhybetts P20
gite or maf@pairs of Chardacters phenomenon of phenotypic REFERENCES (BIBLIOGRAPHY, WEBOGRAPHY)
] - segregation occurs in a ~
prdefinite numerical ratio of 3:1 - Corneanu Mihaela, Corneanu Gabriel - Genetica generald si evolutia genomului, Edit.
in monohybridization and i itari jova, 2005
9:3:3:1 in dihybridization
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Subject:  Biology
Title: Mitosis vs Meiosis
Ages: 14-15

Description

This infographic consists of:

e Graphical explanation of these two processes of cell division into eukaryotic organisms,
focusing on karyokinesis, on a hypothetical four-chromosome cell.

e Scheme of the different phases of mitosis, with special emphasis on the number of
chromosomes and chromatids in each phase and their movements.

e Outline of the meiosis, distinguishing between meiosis | and Il and each one of their
phases and phenomena. Again, doing special emphasis on chromosome and
chromatid number and behaviour, as well as in its destination with regard to each
daughter cell. The moment of DNA recombination is also shown in its corresponding
stage into Prophase | of meiosis.

Learning objectives

e By using a four chromosome cell model, students are intended to understand the
concepts of diploid and haploid as well as how and when haploidy occurs.

o We want students to know the different phenomena that occur at every stage of mitosis.

e We expect them to acquire a clear comprehension of the different phases of meiosis |
and I, as well as of the processes that lead a cell to become haploid, understanding
how it occurs. So, the number of chromosomes and chromatids are graphically shown
in every stage.

e In the same way, we plan to briefly explain the way and moment in which DNA

recombination occurs through the different stages of Prophase |, illustrating by colours
when a chromosome's DNA has been recombined.

Corfuried by the
Ermuvae
of tha European Linkn
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PROLIFERATION

BACTERIOPHAGES

After the virus nucleic acid enters the host bacterium,

one of the two opcles shown is possible:
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Subject: Biology, Ages 15-16

Topic: Lysogen and lytic cycle

DESCRIPTION:

The difference between lysogenic and lytic cycles is that in lysogenic cycles the spread of viral DNA
takes place by normal prokaryotic reproduction, while the lytic cycle is more immediate. That results in
a large number of virus specimens that form very rapidly and the cell is destroyed. One key difference
between the lytic cycle and the lysogenic cycle is that the lysogenic cycle does not lyse the host cell
immediately.

Phages that replicate only via the lithic cycle are known as virulent phages while phages that replicate
using the lithic and lysogenic cycle.

Type of infographic/ Implementation

The infographic made by Eva Stojanova, shows how the bacteriophage (the bacterium that infects the virus) in-
fects the host.

In the lithic cycle, also known as a virulent infection, the infecting phage ultimately kills the host cell to produce
many of its own offspring. Immediately after injection into the host cell, the phage genome synthesizes early
proteins that break down the host’s DNA, allowing the phage to take control of the cell machinery. The phage
then uses the host cell to synthesize the remaining proteins needed to build new phage particles. The heads and
mantle are assembled separately, new genetic material is packed into the head and new particles of the phage’s
daughter. During this process, the host cells gradually weaken the phage enzymes and eventually break down,
releasing an average of 100-200 new phage offspring into the surrounding environment.

The lysogenic cycle, sometimes called a moderate or non-viral infection, does not kill the host cell, but uses it as a
refuge where it exists in a dormant state. After the phase DNA is injected into the host cell, it integrates into the
host genome, with the help of phage-encoded integrases, where it is then called a prophage. The genome is then
passively replicated along with the host genome because the host cell divides it stays there and does not form the
proteins needed to produce offspring. As the phage gene is generally relatively small, bacterial hosts are normally
relatively intact by this procedure.

The objectives of this infographic are:

- To provide data-rich visualization for efficient understanding of the structure of bacteriophages, their uptake
and propagation in the host.

- To educate and inform students about the importance of these two cycles.
- To encourage independent thinking and to improve the innovative ability of science students.

- To raise awareness of STEAM education.
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Levels of Organisation

An organism may consist of a single cell, like
microorganisms or consist of a great number of cells

like multicellular organisms. These organisms have a DOUKAS
very complex way of working. Ok 10 SCHOOL
E |l
Subject: Biology
Title: Levels of Organisation (cell-tissue-organ-organ system-organism)
Ages: 15-16
Description

This infographic presents the levels of organization of multicellular organisms. Each level is accompanied
by a basic description and is followed by a picture with a related link.

Objectives
After the completion of this lesson, students will be able to:

o Name the five levels of organization (cell-tissue-organ-organ system-organism).
e Order the levels of organization (smaller to bigger).
e Describe the key points of each level of organization.

Activities

1. Cell: Students have to read the names of the main organelles of the cell, point out the differences
between eukaryotic and prokaryotic cells and watch the animated video of the structure of the
cell.

2. Tissue: Students have to observe the images of the different tissues and discuss the differences
and the similarities they see. The teacher presents them with the relative scale of some structures

! and they discuss the size of each structure and its role in the conservation of life.

0 nl ¥ 3. Organ: The teacher asks students to name different organs and their function. Students watch
j'-_Revtew Game the video about the 3D printed organs. The teacher asks students to think about the
| implementation of technology in medicine.

4. Organ systems: The teacher asks students to name different organ systems. Students have to
explore what different organ systems look like through the simulation link.

5. Organism: The teacher ask students to think about other organisms like humans, that have the
same levels of organization. Students may visit an art exhibition about the body.

Projects
As a follow up project, students may:

e Investigate how different organ systems work together in order to keep organisms healthy.
e Choose an organ system and make a model using different materials.
o Make a timeline of the different perceptions about the body in medicine.

Curators:

Content: Matina Mpalambekou (Teacher), Construction: Konstantinos Kotsanis (Student)

A: CELLS

functions. Cells
Co-funded by the

/ material (DNA) a
L 4
Erasmuse

/ M. Mpalampekou, Infogi of tha European Unioa

This publication reflects the views only of the author, and the European Commission cannot lﬁi\eld responsible for any use which may be made of the information contained herein.

Ages 15+, EN



HUMIDITY
Optimum; 70-80% : e
ater deficiency or excessive amount
of water == the rate of photosynthesis decreases

74

LIGHT

_LIGHT INTENSITY
BSYNTHESIS

OPORTIONATELY ¢
OFTIMUM: 50000:100000 LUX ’

GEOGRAPHICAL AREAS.

MINERAL S
Mineral ions are involved
in the synthesis of
organic substances o
Lack of N, P, K,S,
CaMg,Na,Fe —results in
the decrease of the
photosynthesis rate—the
harvest decreases
+ o-lunded by lhe is pub
Erasmus+ pmgramme and the Commission cannot be held responsible for
of the Eurosean Union  @nY use which may be made of the information
contained herein .
15

5 -l
ication reflects the views only of the author

Subject: BIOLOGY

Title: INFLUENCE OF ENVIRONMENTAL FACTORS ON PHOTOSYNTHESIS

Age: 15-16

DESCRIPTION

The infographic created by Mrs Cristina Mirtan (teacher) and Alexandru Berbece (student) is a graphic
representation of the topic assigned within the Biology subject, regarding the influence of environmental factors
on photosynthesis. Environmental factors are known to influence all body functions, including photosynthesis.

Knowing these influences, we can consciously intervene in plant life, to increase the intensity of
photosynthesis and thus increase plant production. Moreover, photosynthesis is a very important process in the
living world because it is the only process that keeps the composition of the atmosphere constant, ensures the
organic matter used by all heterotrophic organisms, maintains life on earth, it is the basis of agricultural and

forestry production

This infographic has been designed by using creation programmes such as: Photoshop, Polish and

LEARNING OBJECTIVES:

=To know the effects of the photosynthesis process on plant development

- To draw up graphic schemes regarding the quantity and quality of the influence of some

environmental factors on the intensity of photosynthesis.
- To identify the vegetation factors that influence the plant culture

- Encourage independent thinking and improve students’ innovative capacity for science.

REFERENCES (BIBLIOGRAPHY, WEBOGRAPHY)

- Ene Stelica , Sandu Gheorghita , Gamaneci Gheorghe, Manual Biologie ,clasa a X- a, Edit. LVS
Crepuscul, 2005

- Sumalan Radu, Fiziologie vegetald, Edit. Eurobit, Timisoara, 2006

- https://prezi.com/blojargk210c/influenta-factorilor-de-mediu-asupra-fotosintezei/

- https://www.colegiu.info/influenta-factorilor-de-mediu-asupra-intensitatii-fotosintezei

- Google images
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TYPES OF CLONING
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Subject:  Biology
Title: Types of cloning
Ages: 16-17

Description

This infographic consists of:

e Alist with a brief explanation of the basis of cloning in different organisms.

e Scheme of the animal cloning procedures, distinguishing reproductive and therapeutic
techniques of cloning in animals.

e Graphical explanation of techniques for animal cloning, including embryo splitting and
somatic cells nuclear transfer (SCNT) as well as their applications.

Learning objectives

e To present in a graphical and simple way a compilation of methods in which cloning is
carried out for different types of organisms.

e To specifically distinguish the two main uses of cloning techniques: reproductive for
animals and therapeutic for humans.

e To use of text-enriched graphical diagrams that illustrates the procedures employed to
perform the two main types of cloning techniques in animals: embryo splitting and
SCNT.

e To graphically compare two ways of using the SCNT technique depending on whether
it is intended to be used for reproductive or therapeutic purposes.

This publication reflects the views only of the author, and the European Commission cannot be held responsible for any use which may be made of the information contained herein
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DNA Analysis and their use in science, judiciary and medicine.

This infographic is designed to graphically represent the use of DNA analysis in science,
forensics and medicine.

The design of the infographics was made using a text editor and Paint.

Knowledge in the field of genetics concerning the structure of DNA, the structure and
location of genes as well as the mechanisms controlling the processes of genetic expression
is used in various areas of life.

Various genetic engineering techniques are used in DNA research, including polymerase
chain reaction (PCR), DNA electrophoresis, DNA sequencing, and DNA hybridization with
the use of a molecular probe.

DNA analyzes are used in research, forensics and medicine.

In scientific research, they are used, among others, in works on the course of the evolution
process and the development of genetic relatedness between species.

In forensics, forensics and the judiciary, it is possible to identify people, bodies or human
remains on the basis of DNA analysis. Thanks to DNA analysis, it is possible to determine
the degree of kinship, the identity of the deceased, and to collect information about the
perpetrator of the crime.

In medicine, DNA analyzes enable the early detection and diagnosis of diseases and the use
of appropriate therapy. They allow to increase the effectiveness of treatment of diseases,
including those that have not been cured so far. They are also used in the prevention of
diseases.

The goals of the infographics:
= explanation of genetic engineering techniques used in DNA research,

= familiarization with selected research methods,
= learning examples of the use of DNA analysis in science, judiciary and medicine, and
evaluation of their importance.

Links:
https://portal.abczdrowie.pl/badanie-dna

https://www.medonet.pl/zdrowie,czym-sa-i-jak-dzialaja-testy-genetyczne-

artykul,1733898.html

E. E This publication reflects the views only Co-funded by the
A of the author, and Commission cannot Erasmus+ Programme
be held responsible for any use which of the European Union

may be made of the information
contained therein.
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Subject: Biology, Ages 17
Topic: Autonomic nervous system

DESCRIPTION:

The autonomic (vegetative) nervous system appeared very early in the course of evolution. It consists of
a central part, formed by nuclei and nerve fibers, located in the central nervous system, and a peripheral
part, formed by ganglia and nerves that belong to the peripheral nervous system.

The vegetative nervous system is divided into sympathetic and parasympathetic systems. The centers of
the sympathetic part are located in the cervical, thoracic and lumbar regions of the spinal cord. Most
organs are innervated twice, with nerve fibers from the sympathetic and from the parasympathetic part,
which have antagonistic action.

Type of infographic/ Implementation

At the infographics made by the students Dimitar Kocev and Dina Mirova, it can be noticed that many
organs are innervated twice, with nerve fibers from the sympathetic, but also from the parasympathetic
part, which have antagonistic action. For example, the sympathetic accelerates the work of the heart,
while the parasympathetic slows it down, or the parasympathetic stimulates intestinal peristalsis, while
the sympathetic slows it down. The infographics show all the organs that are innervated by this nervous
system.

The objectives of this infographic are:

- Provide data-rich visualization for effective comprehension of the autonomic nervous system
(sympathetic and parasympathetic).

- To educate and inform students about the importance of this part of the nervous system.

- To encourage independent thinking and to improve the innovative ability of science students.
- To raise awareness about STEAM education.
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THE COURSE OF MODIFICATION OF GENETIC
MICRO-ORGANISMS, PLANTS AND ANIMALS

Genetic modification is the process of taking a gene from the DNA of an organism
and inserting it into the DNA of another organism to obtain the desired trait.

Vector method

genetic
c >OOOO< > — transformation
.9 DNA the gene encoding a plasmid containing the gene
4‘.“0 o growth hormone coding for growth hormone -
omm
S <>
() =2,
£ Y] -
| o O
2 |8 S
© '
= —
o bacterial cell division
growing bacteria that produce growth hormone
genetic
transformation
X0 —* >
the gene encoding the Cry . L
DNA protein increasing resistance a plasmid containing
to pests :Ee gene er;cpdmg
e Cry protein
(%]
)
c
L o
o <& 4/'
\,5 Agrobacterium tumefaciens
g | infecting plant cells
- growing the plant in a nutrient medium containing
[ ] bacteria enables the introduction of the gene encoding
7] the Cry protein into the plant cells
Y=
2] injection of DNA containing
% female pronuclei the rat's growth hormone gene
?
S .
= e — —>
ﬁthe merger of
mouse - the'donor the pronuclei
of the zygote
male pronuclei
() zygote microinjection
7D
? ? zygote containing the rat's
o +— y " — growth hormone gene
e C -
i th mouse - blastula recipient
offspring wi
larger body sizes the embryo

in the blastula stage

This publication reflects the views only i
of the author, and Commission cannot Co-funded b)l' the

be held responsible for any use which ~ Era@smus+ Programme

may be made of the information gof the European Union
contained therein.

23

- Erasmus+

The course of genetic modification of microorganisms, plants and animals.

This infographic has been designed to graphically represent the course of genetic
modification of microorganisms, plants and animals.
The design of the infographics was made using a text editor and Paint.

Genetic modification procedures are presented:

e microorganisms - using the vector method, using plasmids,

e plants - using the vector method, using cells of Agrobacterium tumefaciens
bacteria,

e animals - using the vectorless method, the so-called microinjection.

By combining the DNA of two different organisms, recombinant DNA, also
known as hybrid DNA, is formed.

The process of introducing hybrid DNA into bacterial cells is called
transformation. On the other hand, the process of introducing hybrid DNA into
plant and animal cells is called transfection.

In the recipient cell, foreign DNA undergoes the process of expression of genetic
information. The expression product of a foreign gene is a new protein in the
recipient's cell, and thus - a new feature of the organism.

The goals of the infographics:

= comparison of different methods of genetic modification (vector and
vector-free),

= explanation using examples of vectorless and vector methods of
transferring a transgene,

= explaining the functions of plasmid vectors,

= explaining the importance of genetically modified microorganisms, plants
and animals.

The applications of genetic modification in our everyday life:
https://ageconsearch.umn.edu/record/196462/

This publication reflects the views only
of the author, and Commission cannot
be held responsible for any use which
may be made of the information
contained therein.
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