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Prerequisites
The same prerequisites for admission to the Master.

Objectives and Contextualisation
The module "Laboratori integrat de citogenètica" is a compulsory practical module of the Citogenetics
specialty. The main objective is to provide students with the basic tools to apply cytogenetic techniques used in
genetic diagnostic laboratories and in research laboratories.
The training objectives of this module are:
1- Acquire the ability to work in sterile conditions to establish a cell culture and obtain cells at different mitotic
stages.
2- Identify different types of cell culture contamination.
3- Obtain histological tissue sections and apply different stains.
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4- Learn to use different types of microscopes: clear field, fluorescence and confocal laser scanning.
5- Identify human chromosomes according to the pattern of G-bands and make the karyotype. Detect the
alterations of this pattern of bands.
6- Detect proteins and DNA sequences using immunocytofluorescence and fluorescence in situ hybridization
techniques (FISH), respectively.
7- Identify genes affected in a region of the genome, search for their sequence and produce a fluorochrome
labeled DNA probe to apply FISH techniques.

Competences
Apply knowledge of theory in both research and clinical care contexts.
Apply the scientific method and critical reasoning to problem solving.
Communicate and justify conclusions clearly and unambiguously to both specialist and non-specialist
audiences.
Continue the learning process, to a large extent autonomously.
Design and execute analysis protocols in the area of the master's degree.
Design experiments, analyse data and interpret findings.
Integrate knowledge and use it to make judgements in complex situations, with incomplete information,
while keeping in mind social and ethical responsibilities.
Show an ability to work in teams and interact with professionals from other specialist areas.
Solve problems in new or little-known situations within broader (or multidisciplinary) contexts related to
the field of study.
Use acquired knowledge as a basis for originality in the application of ideas, often in a research context.
Use and manage bibliography or ICT resources in the master's programme, in one's first language and
in English.
Use creative, organisational and analytic skills when taking decisions.

Learning Outcomes
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.

Apply histology techniques in different tissues of the organism.
Apply immunocytofluorescence techniques in different cell types.
Apply knowledge of theory in both research and clinical care contexts.
Apply the scientific method and critical reasoning to problem solving.
Apply the techniques of molecular cytogenetics in different cell types.
Communicate and justify conclusions clearly and unambiguously to both specialist and non-specialist
audiences.
Continue the learning process, to a large extent autonomously.
Demonstrate an ability to work in sterile conditions in the culture laboratory.
Design experiments, analyse data and interpret findings.
Incorporate and make use of the information obtained from the different online databases on genome
sequencing and localisation.
Integrate knowledge and use it to make judgements in complex situations, with incomplete information,
while keeping in mind social and ethical responsibilities.
Recognise the different uses of a confocal laser microscope.
Show an ability to work in teams and interact with professionals from other specialist areas.
Solve problems in new or little-known situations within broader (or multidisciplinary) contexts related to
the field of study.
Use acquired knowledge as a basis for originality in the application of ideas, often in a research context.
Use and manage bibliography or ICT resources in the master's programme, in one's first language and
in English.
Use creative, organisational and analytic skills when taking decisions.

Content
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1. Update in histological techniques
The histological technique: manufacture of paraffin blocks with different sample orientations. Obtaining of
microtome tissue sections. Topographical stains. Immunocytochemical methods. Application of flow cytometry
in experimentation. Microscopic observation and image digitalization. Image processing using Photoshop.
2. Cell culture, fluorescence in situ hybridization (FISH) and immunocyte fluorescence
In vitro cell line culture. Cell extraction and fixation. Contamination control. Fluorescence in situ hybridization
(FISH): BACs culture, probe labeling and hybridization. Immunocytofluorescence.
3. Application of bioinformatic tools
Advanced searches in human genome browsers. Search of genetic diseases associated sequences.
Identification of affected genes. BACs search. Clinical cases resolution.
4. Confocal laser scanning microscopy
Fundamentals of fluorescence and confocal microscopy. Sample preparation. Confocal microscope image
capture. Processing of the images series.
5. Chromosome identification: karyotype
G-Bands: normal and altered karyotype.

Methodology
The module "Integrated Cytogenetics Laboratory" is basically practical, distributed in 5 blocks. The practices
will be done in the laboratory, in the bioinformatics classroom and the Microscopy Service of the UAB.
Practical activities will be carried out in groups of two students except for confocal laser scanning microscopy
practices that will be done in groups of 5-6 students.

Activities
Title

Hours

ECTS

Learning Outcomes

Bioinformatic tools application

4

0.16

4, 3, 9, 14, 7, 10, 16

Cell culture, fluorescence in situ hybridization (FISH) and
immunocytofluorescence

31

1.24

4, 3, 2, 5, 13, 8, 9, 14, 16

Chromosome identification: karyotype

5

0.2

3, 13, 11, 14, 16

Confocal laser scanning microscopy

10

0.4

3, 13, 9, 12

Update in histological tecniques

20

0.8

4, 3, 1, 13, 9

Personalized tutoring

30

1.2

11, 14, 6, 7

Photographic composition preparation

5

0.2

14, 7, 16

Preparation of the practices reports

15

0.6

3, 13, 17, 11, 14, 6, 7, 15

Problems and pratical cases preparation

10

0.4

4, 3, 13, 9, 17, 11, 14, 6, 7,

Type: Directed

Type: Supervised
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15, 16
Type: Autonomous
Report preparation of the practices results

20

0.8

13, 9, 17, 11, 6, 7, 15, 16

Resolution of practical cases or problems

12

0.48

4, 3, 13, 8, 9, 17, 11, 14, 6,
7, 15, 16

Study

63

2.52

17, 11, 14, 6, 7, 15, 16

Assessment
In order to pass the module, it will be necessary to obtain a global qualification equal to or greater than 5 out of
a maximum of 10.
Attendance at practical sessions is mandatory. The students will obtain the "No Avaluable" qualification when
the absence exceeds 20% of the programmed sessions.
The final qualification results from the weighted sum of the mark obtained in each evaluation block. The weight
of each evaluation block is proportional to the time spent in the sessions programmed to perform these
activities. In each block, attitude and active participation represent 10% of the qualification.
The competences of this module will be evaluated as follows:
1. Update in histological techniques (29% of the module's qualification):
Attitude and active participation in practical sessions (10%)
Individual delivery of a report and questionnaire (45%)
Image composition using the Photoshop program (45%).
2. Cell culture, fluorescence in situ hybridization and immunocytofluorescence (44% of the module's
qualification):
Attitude and active participation in practical sessions (10%)
Delivery of a report with the results obtained through the application of these techniques (90%)
3. Application of bioinformatic tools (6% of the module's qualification):
Attitude and active participation in practical sessions (10%)
Resolution of some exercises or problems using bioinformatic tools (90%).
4. Confocal Laser Scanning Microscopy (14% of the module's qualification):
Attitude and active participation in practical sessions (10%)
Written exam (90%).
5. Chromosome identification: karyotype (7% of the module's note):
Attitude and active participation in practical sessions (10%)
Resolution of normal and altered karyotypes with the"Human Karyolab" program (40%)
Resolution and delivery of karyotypes with anomalies, indicating the formula, clinical characteristics of
the anomaly and the risk of having affected offspring (50%)
Recovery/ Retake process
The "Integrated Cytogenetics Laboratory" module, being eminently practical, does not allow the existence of
recovery tests, unless, the responsible teacher of the block, with the approval of the module coordinator, can
schedule a recovery.
To be eligible for the retake process, the student should have been previously evaluated in a set of activities
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To be eligible for the retake process, the student should have been previously evaluated in a set of activities
equalling at least two thirds of the final score of the course. Thus, the student will be graded as "No Avaluable"
if the weighting of all conducted evaluation activities is less than 67% of the final score.
"No Avaluable" qualification
Students will get the "No Avaluable" qualification when:
Non-attendance at programmed sessions is greater than 20%.
The weighting of all conducted evaluation activities is less than 67% of the final score.

Assessment Activities
Title

Weighting

Hours

ECTS

Learning Outcomes

Application of bioinformatic tools

6%

0

0

4, 9, 14, 6, 7, 10, 16

Cell culture, fluorescence in situ hybridization and
immunocytofluorescence

44%

0

0

4, 3, 2, 5, 13, 8, 9, 17, 11,
14, 6, 7, 10, 15, 16

Chromosome identification: karyotype

7%

0

0

3, 11, 14, 6, 7, 16

Confocal Laser Scanning Microscopy

14%

0

0

4, 3, 13, 11, 14, 6, 7, 12, 16

Update in histological techniques

29%

0

0

4, 1, 13, 14, 7, 16
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