
Overview possible Internship Projects and Thesis subjects
Thesis/ internship Schizophrenia

Schizophrenia is a mental disorder which can manifests as hallucinations, delusions, cognitive and motivational impairment. The hallucinations and delusions are related changes in dopamine neurotransmission (Van Os and Kapur 2009). It is possible to write a thesis on animal models of Schizophrenia. Examples of certain questions that can be addressed: what kind of animal models exist? What are good animal models and what is already known from these animal models? How do animals models for Schizophrenia translate in human clinical signs?
Besides the thesis, it is also possible to conduct a 6/9 months practical internship on Schizophrenia. You will work with the transgenic DISC-1 mouse model for schizophrenia. Disrupted-in-Schizophrenia-1 gene (DISC1) is associated with a range of neuropsychiatric disorders including schizophrenia. This model display several brain impairments and exhibit behavior which is consistent with findings in Schizophrenia like increased immobility (Shen et al. 2008). 

During the experiments, the mice will continuously be observed in a PhenoTyper homecage for 1-2 weeks. In addition, the following tests will be done with the mice, 1) the level of social interest and the recognition (memory) of previous social contact, 2) discriminative avoidance task which investigates the cognitive performance of mice, 3) Free operant conditioning task test which measures cognitive performance as well as reward sensitivity, 4) The Approach-Avoidance task, a temporarily bright light on the feeder area interferes with the motivation of the animal to feed, this motivational conflict (approach-avoidance behavior) can be used as a measure of anxiety.
If you are interested in writing a thesis on or you would like to do an internship on Schizophrenia, please send an e-mail to info@deltaphenomics.com
Thesis / Internship Parkinson’s or Huntington’s Disease

With a rapidly aging population, the challenges that neurodegenerative disorders pose for our society will only increase. This project focuses on two terrible diseases: Parkinson’s disease and Huntington disease.

Parkinson’s disease (PD), the most common neurodegenerative movement disorder, affects about 1% of the population at age 65 and up to 5% of the population by age 85. In 2025 it can be predicted that more than 20 million people worldwide will suffer from PD. The etiology of this disease is not completely understood but it’s likely due to a combination of environmental and genetic factors. For these reasons animal models of PD have been developed by using neurotoxin compounds (MPTP, 6-OHDA) or transgenic models (Halbach et al. 2006).

Huntington disease (HD) is a devastating genetic disorder that leads to motor, cognitive and psychiatric decline. According to the HDSA (Huntington's Disease Society of America), one out of 10000 is diagnosed with HD. The life expectancy for them is around 20 years following diagnosis. Several animal models have been studied since the first mouse model of HD was discovered (Mangiarini et al. 1996). 

In humans an early diagnosis is crucial for the development of drugs that might slow or stop the progression of the neurodegenerative disorders. As a consequence in behavioral research the interest is focused on the early signs of the disease. We believe that by observing the spontaneous behavior of the animals in their homecage environment (the PhenoTyper) it is possible to detect subtle early signs of the neuro-degeneration. Moreover, more sophisticated analysis of the pattern of locomotion will lead to better characterize the different rodent models of the two movement disorders. A series of cognitive tests is also implemented in the PhenoTyper to investigate the cognitive aspects of the two diseases such as anxiety, learning capabilities and memory.     

In this thesis you will investigate the current established animal models for one or both diseases. What are the animal models of PD or HD? Is there an optimal model for PD and/or HD? Translational research: how to relate the behavioral changes in a mouse to human pathology?

There is also an internship possibility for 1-2 students on a particular aspect of the project. It is possible to conduct an experiment on a particular animal model, investigating the peculiar motor and cognitive deficits of one specific model using automated behavioral testing.

If you are interested in writing a thesis on or you would like to do an internship on Parkinson’s or Huntington’s disease, please send an e-mail to info@deltaphenomics.com
Thesis / Internship Early Life Effects of Stress
In animals, the early-life environment contributes, besides genetic predisposition, for a great part to the adult phenotype. In humans, adverse early childhood experiences have been associated with several psychopathologies such as schizophrenia, affective disorders, autism and depression. In animal models, early-life stress during pre or postnatal period can have a dramatic impact on the emotionality and cognition of the offspring. Especially, the quality of maternal care of rat mothers is known to effect cognitive function (e.g. Liu et al. 2000), response to stress (e.g. Caldji, Diorio and Meaney 2003) and to a lesser extent, play behavior (Parent and Meaney 2008). Nevertheless, less is known about the consequences of the early-life environment, in special maternal care and separation, on the social behavior of the offspring or the sensitivity to develop depression-like symptoms in adulthood. In humans, neuropsychiatric diseases such as depression and affective disorders have a dramatic impact on the life of people suffering from such diseases. In addition, depression has a major economic burden to society, current treatments are insufficient for many individuals and our understanding of the neurobiology behind depression only slowly expands.  

In this project we will first try to automatically monitor the behavior of rat mothers during pre- and postnatal period. It is known that certain strains of rats exhibit variation in their maternal care quality. In particular, individuals vary in the display of licking/grooming and nursing of their pups. However, most studies rely on only this specific aspect of maternal behavior while a recent study also addressed that within one litter mothers can direct their maternal care differently to specific individuals (Claessens et al. 2010). We will investigate the different aspects of maternal care in more detail using the automatic software (EthoVision XT, Noldus IT, Wageningen) and also examine ultra-sonic vocalizations that are emitted by the litter. The latter could potentially give an indication on the condition of the litter and to what degree the pups are in discomfort. Thereafter, we will investigate the effects of different maternal care quality and quantity and early-life environment on the social and emotional behavior of the offspring. Play behavior, social interaction and susceptibility to develop depression-like symptoms at the adult stage will be investigated along with neural markers. The social behavior will be investigates using a group-housed home-cage approach that allows automatic detection of the individuals in the group.
If you are interested in writing a thesis on or you would like to do an internship on early life effects, please send an e-mail to info@deltaphenomics.com
Internship Optimistic or Pessimistic animals?
Many captive animals are kept in small confinement without sufficient stimuli, having major consequences for their welfare. This issue is receiving more and more attention from society, and is also of importance for the validity of scientific experiments. Reward-sensitivity has been proposed as a parameter to assess welfare (Spruijt et al. 2001, van der Harst and Spruijt 2007). It is based on the concept that welfare is determined by the balance between positive and negative experiences, resulting in an increased sensitivity (i.e. ‘need’) for positive stimuli (i.e. rewards) to compensate for negative experiences (‘stress’). Animals with less enrichment are known to display higher reward-sensitivity. The cognitive capabilities of an animal can also be used to assess its emotional state, e.g. a pessimistic or optimistic disposition (Harding et al. 2008; Burman et al. 2008). Animals with less enrichment have been shown to be more pessimistic in their choice-behavior. This is known as cognitive bias and can be used to investigate welfare of captive animals. 
This project aims to assess reward-sensitivity and cognitive bias in enriched and non-enriched housed rats to assess a possible relationship on these two parameters. We hypothesized two possibilities: (1) Reward-sensitivity and cognitive bias are interrelated, with non-enriched housed rats showing higher levels of reward-sensitivity and being more optimistic in their choice behavior, as they have an increased ‘need’ for rewards. (2) Reward-sensitivity and cognitive bias are dissociated, with a distinction between the need/desire for something and its interpretation. 
You can perform a practical internship in which you will investigate these hypothesis using two groups of rats with different conditions and experiences. The rats will be trained according to a Pavlovian conditioning paradigm; sounds and light will predict a reward or a aversive stimulus. Experiment will be conducted using the PhenoTyper equipped with pellet dispenser, sounds and lights. Some knowledge or interest in advanced data analysis, programming and computers for this project is preferred.
If you would like to do an internship on Reward sensitivity and cognitive bias, please send an e-mail to info@deltaphenomics.com 
Internship / Thesis Neuropathic Pain

Between 1.5 % and 7.7 % of people are affected by chronic pain in the United States and in the European countries, respectively (www.neuropathicpainnetwork.org). It is not only the intensity of the pain episodes which affect people but also the reduced ability to go after daily activities, social life, perform at their jobs or being able to work at all. Associated disorders (“secondary symptoms”) like depressed mood, sleep disturbances and anxiety are described and make chronic pain a rather complex disease (Bar et al. 2005; Bar et al. 2006; Argoff 2007). 

It is possible to write a thesis about recent developments on neuropathic pain and the use of animal models related to the human situation. In addition, we can create the possibility to conduct a 9 months (preferable) internship on neuropathic pain. In such a study it is the goal to identify behavioral parameters, which are different between animals with chronic pain and naïve animals. The differences might generate a characteristic behavioral profile for the specific chronic pain model employed. As pain has an emotional component and emotions are mutually interacting states, the consequences of pain on anxiety is studied as this has clinical relevance as pain may induce anxiety and reciprocally anxiety may contribute to the perception of pain: thus in interaction the states may act as a self propagating system.

In this study you will be using the rat as a model for neuropathic pain by the chronic constriction injury (CCI) according to Bennett (Bennett et al. 1992). Mechanical hypersensitivity of the injured paw is measured by detecting paw withdrawal threshold changes via an electronic algometer (electro von Frey device). The animals will be monitored for a relatively long period (4-6 weeks) in order to follow the development and consequences of chronic pain.
If you are interested in writing a thesis on or you would like to do an internship on neuropathic pain, please send an e-mail to info@deltaphenomics.com
Thesis Alzheimer 

The brain of people that suffer from Alzheimer Disease (AD) are characterized by an increase of amyloid plaques (extracellular accumulation of proteins) and tangles (intracellular accumulation of Tau proteins) and by a degeneration of memory and the ability to learn and obtain new information. The loss of cognitive ability seems to start before the manifestation of the plaques. The animal models of AD investigated by Delta Phenomics are highly suitable to study these plaques and tangles but also their learning and spontaneous behavior during the early onset and during the progressing of AD. 

It is possible to write a thesis on animal models of Alzheimer. A few examples of questions that can be answered: 1) an overview of all the animals models on AD there exists and what is investigated with them, 2) differences in (learning) behavior between young and older  AD animals, 3) gender differences in Alzheimer models.
If you are interested in writing a thesis on Alzheimer Disease please send an e-mail info@deltaphenomics.com
Thesis autism

Autism is a complex neural developmental disorder with a high heritability characterized by impairments in social interactions communication deficits and repetitive behavior (Silverman et al. 2010). Autism is genetic and multifactorial, many risk factors has to act together to cause autism (Levy et al. 2009). Diagnosis of autism is still based on behavior and not on mechanisms (Caronna et al. 2008), but evidence for a genetic basis of autism resulted in development of mouse models of autism which make it possible to study the mechanism that cause autism. It is possible to write a thesis on animal models of autism for Delta Phenomics.

If you are interested in writing a thesis on autism, please send an e-mail to info@deltaphenomics.com
