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A. Week 1: Genetics
Build-up of genes
The genome describes the combination of all hereditary factors. The genome is one
complete set of chromosomes. The human cells, somatic cells, can be divided into diploid
and haploid cells. Haploid cells consist of 1 set of chromosomes, thus 23 chromosomes in
total. Among these are the gametes/reproductive cells. Diploid cells consist of 2 sets of
chromosomes. These have 23 pairs of chromosomes, so 46 chromosomes. They contain
two genomes, two copies of each chromosome. In these cells one genome comes from
the father and one from the mother.
The chromosomes consist of coiled DNA. Coiled DNA is not visible in non-dividing cells
and is called the chromatin. Just before a cell divides, the DNA condensates and forms so
called chromosomes. These chromosomes are now visible under the microscope.
!!
Chromatin: Not condensed, invisible
Chromosome: Condensed, visible
Each DNA-molecule is a polymer chain which is build-up of four nucleotides. Different
sequences of nucleotides code for specific information. This information can be translated
into RNA via transcription. Via translation the information is transformed into
proteins. These proteins are called amino-acids. All organisms use the same 20 aminoacids.
!!
DNA → RNA → amino acids → proteins
DNA
DNA consist of nucleotides, these are situated together in a long row. A nucleotide is
made up of three parts:
1. A nitrogen base
• Adenosine;
• Thymine;
• Cytosine;
• Guanine.
2. Sugar;
3. Phosphate.
The sugar is always deoxyribose. The nitrogen base has four variants: adenine, thymine,
cytosine, and guanine. In genetics they are indicated by their letter: A, T, C, G. The order
of the nitrogen bases determines what protein a certain piece of DNA codes. Cytosine
and thymine are single carbon-nitrogen rings: the pyrimidines. Adenine and guanine
are double carbon-nitrogen rings: the purines.
DNA forms a double helix or a twisted ladder. The two sides of each ladder consist of
sugar and phosphate groups. Between the sides are steps. Each step is made up of two
nitrogen bases, of which both are connected on the other side. By forming hydrogen
bonds, two nitrogen bases are kept together. Thymine is always opposite of adenine and
cytosine is always opposite of guanine. Cytosine can form 3 hydrogen bonds with
guanine. Thymine can form 2 hydrogen bonds with adenine.
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Figure 1: The four nitrogen bases and their chemical structure (source: SlimStuderen.nl).

Chromosomes
The structural build of a DNA molecule is not a straight line. DNA forms nucleosomes
because DNA is wound around histone protein nucleuses. These nucleosomes form a
spiral shaped solenoid. These solenoids are rolled up to form a chromosome.

1. The DNA is wrapped around the histone, like a spindle;
2. The wrapped DNA around the histone forms a spiral.
RNA
RNA also made up of four nucleotides. In RNA the sugar is always a ribose. The nitrogen
bases are adenine (A), guanine (G) and cytosine (C), but instead of thymine (T) RNA has
uracil (U). RNA’s normal structure is not a double helix, but a single spiral.
Table 1: Differences between DNA and RNA.
DNA
Sugar
2-deoxyribose
Nitrogen base
Thymine
Structure
Double spiral

RNA
Ribose
Uracil
Single spiral

DNA-replication
When cells replicate, the daughter cells have to contain the same DNA. The DNA must be
duplicated first: DNA-replication. The replication starts with a specific nucleotide order
in the DNA: “origin of replication”. This is a piece of the DNA with a relatively high
amount of AT bonds. The weak hydrogen bonds between the nitrogen bases of the DNA
helix are broken by the enzyme helicase, forming two single strands of DNA. The energy
needed is provided by hydrolysis of ATP. By opening of the DNA two replication forks are
formed. The formed forks are asymmetrical, of the new DNA chains one is formed in the
3’-5’ direction and the other in the 5’-3’ direction.
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Figure 2: DNA replication (source: SlimStuderen.nl).

The most important enzyme involved with replication is DNA-polymerase. It binds to
both replication forks and synthesises new DNA by using the old strand as a template.
DNA- polymerase catalyses the addition of a new nucleotide to the 3’ end. This means
that new strands are created in both directions.
DNA polymerase can only connect a nucleotide to the 3’ end to an existing DNA-strand. It
cannot start forming a new strand. The RNA-polymerase can form a new strand, which
forms a RNA- primer of roughly ten nucleotides, complementary to the DNA-strand.
This is the beginning of a future DNA-strand that can bind DNA-polymerase. The DNApolymerase can now add nucleotides to that RNA-primer to form a complementary DNAstrand.
The 3’ end of both strands of DNA lay in opposite directions. Replication is therefore
different. At the leading strand a DNA-nucleotide gets continuously added to the 3’ end in
the direction of the replication fork.
In the lagging strand the growth direction is away from the replication fork. New pieces
get synthesised consistently. These new pieces are called Okazaki-fragments. To speed
up the replication, replication jumps are made. The replication starts at different points
on the DNA- molecule.
To form a continuous DNA-strand three enzymes are needed: nuclease, repair
polymerase and DNA-ligase. Nuclease breaks down the RNA-primer. Repair
polymerase replaces the RNA by DNA. The Okazaki fragments are used as a primer for
this. DNA ligase then connects the 5’ end of one fragment with the 3’ end of the next
fragment. DNA- polymerase can make recognize mistakes in DNA- replication and correct
it. DNA-polymerase can only do this when the new strand is forming in the 5’ end to the
3’ end.
Telomeres make replication possible at the end of the chromosomes. Without these
telomeres DNA-strands would be shorter after each replication. This is because at the
end of a DNA-strand there is no place to place the RNA-primer. That is why there are
special nucleotides at the end of the DNA-strand called telomeres, which attract the
enzyme telomerase.
Telomerase is an enzyme that adds copies of the same telomere nucleotides to the end
of the chromosome. This creates a template which makes it possible to finish the
replication of the lagging strand.
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!!

•
•

Leading strand: a new 5’-3’ strand is formed, in one go.
Lagging strand: small pieces of 5’-3’ strand (the Okazaki fragments) are
formed.

Protein synthesis
After the DNA-replication in the nucleus, protein synthesis takes place in the cytoplasm.
The genetic information in the DNA is transported to the cytoplasm via messenger-RNA
(mRNA). There it is then used to determine the composition of the proteins. This happens
via transcription and translation. To perform transcription and translation a part of the
DNA needs to be transformed into RNA first.
Transcription
With transcription messenger RNA (mRNA) is formed from DNA. This process takes
place in the nucleus of the cell.
1. RNA polymerase II binds to a promoter area on the DNA, where the RNA
polymerase pulls apart part of the DNA-strand;
2. mRNA nucleotides are bound to the template strand of the DNA. The mRNA
molecule can only be made in the 5’-3’ direction. This is called downstream. The
3’-5’ direction is called upstream;
3. The transcription goes on until a base group, called the termination sequence,
is reached;
4. At the termination sequence 100 to 200 adenine bases are added to the 3’end of
the RNA-molecule, the poly-A tail. This provides stability. The mRNA-bases that
are coupled after the poly-A tail eventually get lost.
This mRNA-molecule is called the primary transcript, the primary transcript consists of
both introns and exons.
A RNA-strand is formed with introns and exons. Exons contain information about
proteins that need to be made, the coding DNA. Introns are non-coding DNA, they do not
code for proteins. They probably influence the exons, but this is not entirely clear yet.
These introns need to be cut out of the RNA, creating a RNA-strand with only exons. This
is called splicing. The leftover mRNA will migrate to the cytoplasm. Before this happens
a G-head and poly-A-tail need to be added. The G-head makes allows for the passage
through the nucleus membrane and the poly-A-tail inhibits the breakdown of the
molecule in the cytoplasm, making the strand more stable.
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Figure 3: Transcription (source: SlimStuderen.nl).

With some genes transcription takes place in all cells of the body. This are called the
housekeeping genes and are for maintenance and metabolism of the cell. Most genes
function for specific tissues at specific points in time. These genes are only read in
specific cells in specific tissues.
The transcription activity of specific genes can be increased strongly by interaction with
sequences called enhancers. They do not have contact with the genes but specific
transcription factors, activators, can bind to these sequences. Co-activators can then
bind to activators. Basal transcription factor consequently bind to co-activators. These
help to recognize and bind co-activators. In contrast to enhancers which help increase
the transcription activity of genes, silencers inhibit the transcription of genes via the
similar interactions.
!!
Enhancers and silencers do not code for amino acids themselces, but they can influence
the extent in which a certain gene is made into a protein.
The activity of genes can also be related to the coiled shape of solid patterns of
chromatin. Open chromatin regions are called euchromatine. These are characterised
by histonacetylating, connecting the acetyl groups to lysine residues in the histones.
Acetylating of histones decreases their binding capacity to DNA. This helps to
decondensate the chromatin making it more available for transcription factors. Thus
euchromatine is active in transcription. Heterochromatin on the other hand is less
acetylated, condensated and active in transcription.
The expression of genes is also influenced by microRNAs (miRNA). These are small
RNA molecules, with no translation properties. They can bind to specific mRNA series and
decrease the expression levels of these series.
Translation
Proteins are made up of one or more polypeptides, which consist of series of aminoacids. In the body 20 different amino-acids exist and four different RNA-bases. Three
consecutive RNA-bases create one amino-acid. Such a triplet is called a codon. It is
important to know that different codons can code for the same amino-acid.
Translation is the process where the mRNA gets translated into a polypeptide. The
different codons of the mRNA show the order of which the amino-acid need to be build.
The mRNA cannot bind directly to amino-acids, but communicates via molecules of tRNA
(transfer RNA). Each tRNA-molecule can bind a specific amino-acid to his 3’ end. On
the other side of the molecule are a series of three nucleotides, the anticodon.
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The three nucleotides of the anticodon bind to three nucleotides of the mRNA. The added
amino-acid is then transferred to the polypeptide chain and synthesized.
Protein synthesis takes place in the ribosome, which consist of enzymatic proteins and
ribosomal RNA (rRNA). The rRNA helps bind the mRNA and tRNA to the ribosome.
The translation goes as follows
1. The ribosome attaches to the 5’ end of the mRNA;
2. The ribosome moves along the mRNA until it finds the start-codon (AUG). From
this point on the first amino-acids are formed;
3. The amino-acids are transmitted to the ribosome, causing the polypeptide to
grow;
4. When a stop-codon is reached, the translation is complete;
5. The ribosome detaches from the mRNA and separates into two subunits. The
polypeptide is now free to undergo the last adjustments. These adjustments are
described below.
When the translation is ended, the polypeptide is not completely done. A few
adjustments are needed:
• The chain needs to be folded into the proper 3D-structure. Without this folding the
proteins are unstable and vulnerable. So called ‘chaperone’ molecules help folding
and protect the polypeptide during the folding. Furthermore wrong folded proteins
are recognized and broken down;
• Sugar and small molecules are added to the polypeptide;
• Proteins need to be transported to the right location. This happens via a signal
peptide;
• Structural proteins can be modified further on their definitive location.
The cell cycle
Continuously cell division takes place during the development of an individual. To
undergo cell division the cells continuously go through a certain cycle before dividing: the
cell cycle.

Figure 4: The cell cycle (source: SlimStuderen.nl).

Most of its life the cell is in the interphase. The interphase is the period in which the cell
gets prepared for dividing of the cell: the mitosis. The interphase consists of three
phases:
• G1-phase: the cell grows, synthesis of RNA takes place;
• S-phase: DNA-replication;
• G2-phase: the cell grows, repair of possible damaged DNA, the preparation of
eventual dividing.
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The duration of the cell cycle varies per cell type. The M-phase is relatively short, about
an hour. The S-phase takes much longer. The grow phases, G1-phase and the G2-phase,
can be shorter or longer, depending on the growth needed for cell division. When the
circumstances for cell division are very unfavourable the cell can be put into G0-phase.
The cell will be in a resting phase longer.
Important in the cell cycle are the CDKs, cyclin dependent kinases. They phosphorylate
other important proteins causing them to be activated or inactivated. Thus they play an
important role in regulation of the cell cycle.
The cell cycle has some checkpoints, these checks are performed by inhibitors (cyclin
dependent kinase inhibitors). These inhibitors stop wrong DNA, and prevent the
formation of mutated daughter cells that can develop into malignant tumours.
Mitosis
The mitosis (or M-phase) can be divided into the prophase, metaphase, anaphase and
telophase. These phases are visible in figure 5.
• Prophase: condensation or replicated chromosomes. They become visible under
the microscope. Outside of the nucleus a mitotic spindle apparatus is formed
for the centrosomes, the opposite poles of the cell, that separate. At the end of
the prophase the nuclear membrane is broken down. The microtubuli can now
reach the kinetochores;
• Metaphase: the chromosomes come to lay precisely in-between the two opposite
poles;
• Anaphase: separation of replicated chromosomes. Each chromosome gets pulled
to one side of the pole by the spindle apparatus;
• Telophase: the chromosomes reach the poles of the spindle apparatus. Around the
two chromosome sets new nucleus membranes are formed, creating two new
nucleuses with each their own material. The mitosis is ended.

Figure 5: M-phase/mitosis (source: SlimStuderen.nl).
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Spindle formation
Microtubules become attached to each other and to the centromeres of each
chromosome via a protein: the kinetochores. The microtubules are responsible for pulling
apart the replicated chromosomes. Together with actin filaments the microtubules form a
contractile ring: the mitotic spindle. The actin filaments are attached to the cytoplasmic
side of the plasma membrane. Because the actin filaments and the microtubules slide
over each other, the mitotic spindle can contract. This follows the same principle as the
contraction of muscles. With the mitotic spindle plasma division can occur: cytokinesis.
Meiosis
When an egg cell and a sperm cell unite to form a zygote, their chromosomes are
combined into a single cell. The mechanism by which haploid gametes are formed from
diploid precursor cells is called meiosis.
Two cell divisions occur during meiosis. Each division has been divided into stages with
the same names as those of mitosis, but the process is quite different.
Meiosis I
During meiosis I (figure 6), the reduction division stage, two haploid cells are formed
from a diploid cell. These diploid cells are the oogonia in females and the
spermatogonia in males. During meiosis II, the equational division, the haploid cell is
replicated.

Figure 6: Meiosis I
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Meiosis I goes as follows:
1. Interphase I, during which important processes such as replication of
chromosomal DNA take place;
2. Prophase I begins with the condensation of DNA to chromosomes. During the
process of synapsis, the homologous chromosomes pair up. This doesn’t occur
during mitosis. As prophase I starts, the chromatids of the two chromosomes
intertwine. Each pair of intertwined homologous chromosomes is either bivalent
or tetrad. Moreover, during prophase I chiasmata are formed, a crossing over of
two chromatids of homologous chromosomes. Each chiasma indicates a point at
which the homologous chromosomes exchange genetic material.
This is called crossing over. Chromosomes that consist of combinations of parts
of the original chromosomes are formed;
3. Metaphase I is just like in mitotic metaphase characterized by the completion of
spindle formation and the alignment of the bivalents, which are still attached to
the chiasmata. The two centromeres of each bivalent now lie on opposite sides of
the equatorial plane;
4. During anaphase I the chiasmata disappear and the homologous chromosomes
are pulled by the spindle fibres toward opposite poles of the cell. The centromeres
don’t duplicate and divide, so that only half of the original number of
chromosomes is left;
5. Telophase I begins when the chromosomes reach opposite sides of the cell. The
chromosomes uncoil slightly and a new nuclear membrane begins to form. The
two daughter cells each contain the haploid number of chromosomes and each
chromosome has two sister chromatids. In humans, cytokinesis also takes place
during this phase. In males, the cytoplasm is divided approximately equally
between the two daughter cells in the gametes. In females, nearly all of the
cytoplasm goes into one daughter cell, which will later form the egg cell. The
other daughter cell becomes a polar body.

Figure 7: Meiosis II (source: SlimStuderen.nl).
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Meiosis II
After this meiosis II will begin:
1. Interphase II is in comparison to interphase I a brief phase, there is no
replication of DNA;
2. Prophase II is quite similar to the mitotic prophase. There is a haploid number of
chromosomes that condense again. The chromosomes thicken as they coil, the
nuclear membrane disappears and new spindle fibres are formed;
3. Metaphase II the chromosomes are located in the equatorial plane again in
between the poles;
4. Anaphase II the centromeres split and the chromatids are pulled across the
strands of the spindle toward each pole of the cell;
5. Telophase II a new nuclear membrane is formed around each of the four new
nuclei, while the chromosomes begin to uncoil again.
In males all four cells become sperm cells. In females only one of the four cells becomes
an egg cell. The other three cells become polar bodies. The first phase of oogenesis is
already completed before birth. The second phase occurs after ovulation.
Inheritance
To illustrate the inheritance pattern in a family, a pedigree can be made. In a pedigree
several symbols are used. These are shown in figure 8.

Figure 8: Symbols used in pedigree (source: SlimStuderen.nl).

The index-case is the person in a family in which the disease is discovered first.
Genotype and phenotype
The term genotype has been defined as an individual’s genetic constitution at a certain
locus. The phenotype is what is actually observed physically or clinically. Individuals
with two different genotypes, a homozygote genotype and a heterozygote genotype, can
have the same phenotype. The phenotype is determined by the genotype and also by
environmental factors.
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When a phenotype results from one gene/locus, the inheritance pattern is simple. The
inheritance then follows a Mendelian pattern. There are several modes of inheritance:
•
•
•
•
•

•

X-linked: the information for the characteristic lies on the X-chromosome;
Y-linked: the information for the characteristic lies on the Y-chromosome;
Autosomal: the information for the characteristic lies on one of the other
chromosomes;
Mitochondrial: the information for the characteristic lies on the mDNA, loose
pieces of DNA in the mitochondria;
Dominant: the characteristic becomes apparent if the allele is present on one of
both loci. The characteristic is thus seen in a heterozygote;
Recessive: the characteristic only becomes apparent if the allele is present on
both loci. The characteristic is thus not seen in a heterozygote, but in a
homozygote.

Dominant vs. recessive
Autosomal dominance inheritance is characterized by vertical transmission of the
disease phenotype. Almost all generations are affected, and both men and women are
affected. This is because gametes are not involved in this mode of inheritance. The
probability that an individual offspring will be affected by a disease is termed the
recurrence risk. The recurrence risk for an autosomal dominant disease is 50%.

Figure 9: Autosomal dominant inheritance (source: SlimStuderen.nl).

Autosomal recessive inheritance is characterized by clustering of the disease
phenotype among brothers and sisters, but the disease is often not observed in parents
or other ancestors. Usually males and females are affected in equal proportions and
consanguinity of the parents can be present. The recurrence risk for autosomal recessive
diseases is usually 25%. Quasi-dominant inheritance, with a recurrence risk of 50%, is
seen when an affected homozygote mates with a heterozygote.
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Figure 10: Autosomal recessive inheritance (source: SlimStuderen.nl).

Most genetic diseases vary in their degree of expression. In some cases an individual has
a disease-causing genotype, but not the corresponding phenotype. Genetic diseases are
sometimes seen in the absence of any previous history.
There are several factors that can explain this:
• De novo mutation: a mutation is not transmitted by one of the parents but is
‘new’ in an individual. The individual is the first one in the family in whom the
mutation can be demonstrated. The gene that is transmitted by one of the
parents underwent a mutation, resulting in a disease-causing allele. The risk that
this happens again with the same parents is small, but the child itself does have a
chance of 50% (for a autosomal dominant disease) to pass on the disease;
• Germline mosaicism: occasionally during the embryonic development of one of
the parents, a mutation occurred that affected the germline, but not the somatic
cells of the embryo. Thus, the zygote carries the mutation, but the parent does
not actually express the disease. Two or more offspring present with the same
disease, when there is no family history of this disease;
• Reduced penetrance: a person does have the disease-causing genotype, but
does not develop the disease phenotype, even though he or she can pass on the
disease to the next generation;
• Age-dependent penetrance: a delay in the age of onset of a genetic disease
(like Huntington’s disease that manifests itself around the age of 30);
• Variable expression: the degree of severity of a genetic disorder differs in a
family. Penetrance is an all-or-none phenomenon, while variable expression refers
to the severity. An example is neurofibromatosis;
• Locus heterogeneity: a certain disease phenotype is caused by mutations at
different loci in different families. Thus, there are more genotypes that can lead to
one disease (phenotype);
• Pleiotropy: a certain gene can have more than one effect on the body. A
mutation in such a gene thus leads to abnormalities on different levels. An
example is Marfan Syndrome.
Sex-linked inheritance
X-linked recessive diseases are more common in males than in females. This is
because females have two copies of the X-chromosome and males only one. Thus, males
will have the disease if they inherit only one disease-causing allele, while women will
have to inherit two copies to get the disease. X-linked recessive inheritance is
characterized by absence of father-to-son transmission, skipped generations when genes
are passed through female carriers and a preponderance of affected males.
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Figure 11: X-linked recessive inheritance (source: SlimStuderen.nl).

X-linked dominant diseases display characteristic patterns of inheritance. They are
about twice as common in females as in males, skipped generations are uncommon and
father-to-son transmission is not seen.

Figure 12: X-linked dominant disease, father is affected (source: SlimStuderen.nl).

15

Overview Study Material 1.1.1

Figure 13: X-linked dominant disease, mother is affected (source: SlimStuderen.nl).

The Y-chromosome contains a few dozen Y-linked, or holandric, genes. These genes
can only be transmitted from father to son.
X-inactivation takes place in every cell of a female embryo. One of the two Xchromosomes is randomly inactivated. 10-15% of the inactivated X-chromosome remains
active. This is about the same as the number of active genes on the Y-chromosome. The
inactive X-chromosome is observable as the Barr body in the corner of the nucleus.
Mitochondrial inheritance is from mother to child. Children of an affected father are
never affected and children of an affected mother are always affected. However,
mitochondrial disorders are extremely variable within a family.
Genomic imprinting means that in some genes one of the alleles is inactive, depending
upon the parent from whom the allele was received. If for example the allele comes from
the mother, it is inactive, but if it comes from the father, it is active. This means that the
same inheritance can cause two different diseases. An example is a deletion from a part
of chromosome 15, which if it comes from the father, causes the Prader-Willi syndrome,
but if it comes from the mother, causes the Angelman syndrome.
Cytogenetics
Diseases are caused not only by mutations in single genes. The study of chromosomes
and their abnormalities is called cytogenetics. A karyotype or karyogram is a display
of chromosomes according to length. Depending on the position of the centromere,
chromosomes can be divided into three groups.
An acrocentric chromosome has its centromere near the tip, where the telomere is.
Submetacentric chromosomes have their centromere somewhere in between the
middle and the tip and metacentric chromosomes have their centromere in the middle
of the chromosome.
A cell with a normal number of chromosomes (haploid 23 and diploid 46) is said to be
euploid. Cells that contain missing or additional individual chromosomes are termed
aneuploid. The most important cause of aneuploidy is nondisjunction. With this
chromosomes fail to disjoin during meiosis. This can occur during meiosis I or meiosis II.
Most often the aneuploid cell is monosomic or trisomic. Autosomal monosomies are
nearly always lethal, but some autosomal trisomy’s can be compatible with life.
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An example of a trisomy that is not lethal is trisomy 21. Individuals with this trisomy
have Down syndrome. Other viable trisomy’s are trisomy 13 and trisomy 18. Among
live-born infants, about 1 in 400 males and 1 in 650 females have some form of sex
chromosome aneuploidy. Most often this is due to X-inactivation. The consequences of
this class of aneuploidy are less severe than those of autosomal aneuploidy, with the
exception of the absence of an X-chromosome. All sex chromosome aneuploidies are
compatible with life in at least some cases.
Some other structural abnormalities (mutations) are:
• Translocation: the interchange of genetic material between non-homologous
chromosomes;
• Deletion: loss of a part of a chromosome;
• Insertion: an extra piece of DNA attaches to a chromosome;
• Duplication: duplication of genetic material in a gene or chromosome.
Chromosome abnormalities typically result in developmental delay, mental retardation,
characteristic facial features and various types of congenital malformations.
Somatic and germline mutations
Somatic mutations are mutations in cells that don’t reproduce. Opposite to this are
germline mutations, which can be transmitted to germ cells.
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Epilogue
Yesss you did it! You’ve read the whole summary!
Do you want to be more certain that you will pass your exam? Wait no longer! We also
offer qualitative exam trainings to completely prepare you for your exams! During an
exam training our professional student-lecturers will explain the course material to you
trough exercises and personal guidance. In addition, you will also have the opportunity to
ask as many questions as you want. So do you also want to be optimally prepared for
your exams? Then check our website www.capitaselecta.nl for the possibilities for your
study!

Our partners:
Panacea recommends the Capita Selecta courses and Slimstuderen.nl summaries.
Check their Facebook-page and newsletters for the discount deals! In addition, we work
with student associations like Vindicat, Albertus and ESN.
With a subscription you will profit of high discounts!
Do you want to receive the summaries as soon as they are available and with a
discount? Buy a subscription and you automatically receive all summaries at your
doorstep!
Curious about the subscriptions of our different products (Examtrainings, online
courses and summaries)? Check our websites for more information!
Stay in contact with SlimStuderen.nl and Capita Selecta
Do you want to stay in touch with SlimStuderen.nl, are you curious about our online
contests or would you like some additional study tips? Connect with us via:
SlimStuderen.nl
/SlimStuderen
@SlimStuderen.nl
info@slimstuderen.nl
010 214 06 01
06 43 952 716

CapitaSelecta.nl
/CapitaSelectaStudieondersteuning
@CapitaSelecta
klantenservice@capitaselecta.nl
010 214 23 94
06 45 34 14 74

Good luck with your exams and enjoy the student life!
Team SlimStuderen.nl and Capita Selecta
P.S. Do you want to start this academic year with discount on summaries from
SlimStuderen.nl and Exam trainings from CapitaSelecta? When ordering
summaries before October 1st 2018 on our websites, you will receive an extra discount of
15% on your first order with ‘Welcome2018SSCS’
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